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ICLARM STATEMENT OF PURPOSE 

ICLARM is organized exclusively for charitable, educational,
 
and scientific purposes; and in furtherance of these
 

purposes, ICLARM is to establish, maintain, and operate an

international aquatic resources center designed to pursue
 

... the following objectives: 

To conduct directly and to assist others in conducting

research on fish and other aquatic organisms, on all phases

of fish production, management, preservation, distribution,

and utilization with a view to assisting the peoples of the
 
world in rationally developing their aquatic resources to
 

meet their nutritive and economic needs;
 

To improve the efficiency. and productivity of culture and
 
capture fisheries through coordinated research, education
 

and training, development and extension programs;
 

To upgrade the social, economic, and nutritional status of
 
peoples in the less-developed areas of the world through


imprevement of small-scale rural subsistence and market
 
fisheries; 

To work toward the development of labor-intensive systems to 
aid employment and of low energy systems to minimize capital 

and ccst requirements; 

To publish and disseminate research findings and
 
recommendations oe the Center; and
 

To organize or hold periodic conferences, forums, and
 
seminars, whether international, regional, local, or
 

otherwise, for the purposes of discussing current problems.
 

ICLARM Articles of Incorporation 
1977, Manila, Philippines 
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FOREWORD
 
ICLARM's tenth anniversary in 1987 as an international nongovern­mental center for fisheries research and development coincided with my ownfiftieth year of involvement in international fisheries activities. It is withpride and satisfaction that, as a member and current clhairman of its Board ofTrustees, I joined in celebrating the first decade of work by this unique 

organization. 
The ICLARM opproach involves working side by side in the laboratoriesand universities of countries seeking assistance. It is highly cost-effective.

But more to the point, cooperation is on a face-to-face, hand-to-hand basis.There is full awareness of the inhibitions, limitations and opportunities,
whether technical, cultural, oreconomic political, which circumscribe the 
development process.

The ICLARI Board of Trustees is most grateful to those associated withthe Center in its first ten years. We trust that they will concur with our beliefthat the need for research in fisheries management and aquaculture
development is great and that ICLARM deserves continuing and increased 
support in the years ahead. 

The process of developing this Five-Year Plan began in 1986 asdocumentation for the first meeting of ICLARM's Support Group in Octoberthat year. The first draft was distributed as a document entitled "Preparingfor ICLARM's Second Decade: Program and Finances of the International
Center for Living Aquatic Resources Management". This document was aneffective brief for Support Group members, but it became clear thatadditional and mcre specific details on ICLARM's plans were desired. Thispoint of view was shared by ICLARM's Board of Trustees and staff. T hedocument which follows is the first result of this planning process, a processthat is expected to become an integral and ongoing part of ICLARM's

activities. A draft Plan was distributed to selected colleagues and donors inSeptember 1987, reviewedand and approved by the Center's ProgramCommittee and the ICLARM Board of Trustees in Noveanber 1987.The Five-Year Plan deals primarily with broad program priorities rather

than in the very specific details of individual activities within each program,
further information on which 
 can be found in various other ICLARM 
publications, especially Annual Reports.

Budget details of the Five-Year Flan are available as a separate
document - Part 2. Projected Budgets. They were separated because of likely
changes during the Plan period.

I would like to thank, on behalf of the Board, those colleagues andrepresentatives of donor organizations who kindly read and commented uponthe contents of the draft Plan. We hope your views and advice have beenadequately represented herein and seek your continued support in carrying
out the activities called for in this worthy Plan. 

Roy I. Jackson, Chairman 
ICLARM Board of Trustees 
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EXECUTWE SUMMARY
 

With its first decade just recently complete, ICLARM now has the necessary experience through scientific programs in fisheries, coastal zonemanagement and aquaculture and a successful modus operandi, to knowwhich research approaches are likely to be successful and which are not.
Some shifts will take r'ace in the next five years in the focus of the Center's programs and the manner in which they will be conducted. On the who!e,
however, the Center's program will build upon its highly successful first 
decade. 

The need for an international center such as ICLARM, to deal withpressing environmental, institutional, nutritional, technical and socio­
economic issues is as pressing today as it was ten years ago. Deterioration ofcoastal environments and of living standards for most residents dependent
upon coastal and inland waters for livelihood continues to be a most pressing
problem. Research contributions have begun to make an impact but much 
more remains to be done. 

There ; :io shortage of national institutions with which ICLARM canlink in its research programs. The challenge faced by a relatively smallinstitution such as ICLARM, however, is how to pursue an international
research and training program without becoming too diffused in its efforts to
the point that impact at the international level disappears. Not only, of course, do pressures to narrow one's program come from national scientistsbut increasingly they also come from funding agencies primarily following
bilateral approaches. To work effectively in this environment, ICLARM has
chosen to pursue an international program that is strongly based on 
networking. 

Activities and Programs Planned 

Networks must have a strong core that helps drive the various activities.From ICLARM's experience it is insufficient to link national institutions in
networks without providing research leadership, a strong information
 
component and training opportunities. ICLARM's 
 Network of TropicalFisheries Scientists (NTFS) provides such an example for tropical fisheriesresearch, where dynamic methods research activity at ICLARM
headquarters, complemented by a newsletter focusing on methods (anddebate about them) and by training opportunities, has led to significant
scientific advances. The Asian Fisheries Social Science Research Network(AFSSRN) is beginning to develop a similar approach, and the newly formed 
aquaculture network is expected to follow suit.

Aquaculture, however, poses several potential problems for a smallinternational research center such as ICLARM. The sector is extremely
diverse, and needs to be supported by a strong carefully focused research 
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program with high potential for impact on production of selected species. Due 
to the relative newness of scientific approaches to aquaculture research and 
systems, it has been ICLARM's experience that networking alone is 
insufficient to bring about the scientific advances that the sector requires. 
ICLARM believes that aquaculture will require a strong core program at one 
or more centralized faciliLies with an international mandate and with which 
network member institutions can interact. This is the basic framework that 
ICLARM proposes for its aquaculture program for the next five years. 

In response to this need, ICLARM plans to develop -,rodest research 
facilities of its own. The two new facilities proposed - one for aquaculture 
genetics of freshwater species and one for freshwater aquaculture farming 
systems, both in Southeast Asia - will join ICLARM's Coastal Aquaculture 
Center in the Solomon Islands, the first phase of which was constructed in 
1987. Each of these three research and training facilities and their respective 
staff will serve as the core of research networks, thus linking the ICLARM 
activity directly with selected national programs. The Center's work is 
directed primarily towards systems suitable for small farms, and includes an 
African component. Impact of ICLARM's work on species and systems of 
initial concentration - tilapias, carps and giant clams - is expected to be 
considerable. 

ICLARM's Resource Assessment and Management Program, with its 
focus on stock assessment, economics and management options for small­
scale fisheries, does not require physical facilities. Computer hardware and 
software and linkages with national groups are at the core of the Center's 
approach to its stock assessment and fisheries management research, 
training and networking. This program's impact will continue to be very high 
and will be expanding in the coming five years from Asia to Latin America. 

During the past year, ICLARM's Resource Assessment and Management 
Program has expanded to include a large ASEAN/US Coastal Resources 
Management Project. The first four-year phase of this project includes the 
development of management plans for selected areas in the six ASEAN 
countries. The project, and ICLARM's role in it, were favorably evaluated in 
January 1988. ICLARM foresees a continuing and expanding role in this field 
and has initiated linkages with several groups active in this area, such as the 
International Union for the Conservation of Nature (IUCN) and the United 
Nations Environmental Programme (UNEP). These linkages plus the lessons 
learned from the ASEAN/US project will lead, within the next few years, to a 
more defined long-term program in this new area than presently exists for 
ICLARM. 

This Program area will be the focal point of development of planning and 
management information systems, incorporating ah its present research with 
further interdisciplinary research towards integrated, computerized aquatic 
resources management systems. 

Similarly, ICLARM's Social Science research network has not required a 
scientific laboratory per se, focusing as it does on resource management and 
aquaculture systems and development issues. This Southeast Asian network 
has been addressing through training and research a key constraint to 



3 
interdisciplinary research in both these areas; the lack of well-qualified social
scientists. The Network's ability to address key policy issues will be enhanced
by expanded national participation.

These successful programs can continue their work in this fashion forthe foreseeable future. Both the Resource Assessment and Management andSocial Science activities, however, need additional staff to become more
effective, as will the aquaculture research and training units.

The Center's Information Program is expected to continue its excellent
publication and distribution record and to embark on information researchactivities in its own right. As information systems evolve, and particularly ashardware which givws access to such systems develops rapidly, ICLARM
plans to remain At the forefront of those toworking assist third-world 
countries to benefit from these systems. 

Staffing 

The above, expanded activities of ICLARM will necessitate a concomitant
increase in numbers o-. professional scientific staff. During the financial crisisrecently endured by ICLARM, the Center's core scientific staff have beenreduced below effective levels. Core staffing now needs to be increased andquite substantially so to undertake the activities outlined in the Five-Year
Plan. It simply is not possible to manage for long a program of ICLARM's
diversity and promise with the core professional staff now in place.Currently, none .of the Center's three program leaders have other seniorscientific staff to help lead their activities; staff have become toocompartmentalized due to the highly restricted and short-term nature ofmuch of ICLARM's support; the Center has no Deputy Director General orstaff to assist with necessary planning and fundraising activities; keypositions in education and information programs remain vacant. This is notto mention the staff required for the proposed aquaculture research andtraining units. Clearly, the Center's professional staff must be increased in 

number. 

Facilities 

The aquaculture themes identified for the plan period will requiremodest research facilities to serve as core units for research and trainingnetworks. These two units will be for genetics and integrated farming. It isproposed that these units be located on the campuses of or otherwise nearby
to host institutions in the Philippines and Thailand. ICLARM's CoastalAquaculture Center will be inaugurated in the Solomon Islands in April
1988. 

ICLARM also has no permanent headquarters facility of its own. Since
its incorporation in the Philippines ten years ago, ICLARM has occupiedrented office space in Makati, the business center of Manila. It is tirme for the 
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Center to have a permanent headquarters facility of its own. The University 
of the Philippines in Quezon City has set aside a one-hectare parcel of land 
for this purpose and a fundraising effort for a 3,000-4,000 square meter 
headquarters building has begun. 

Finances 

The major constraint to expansion of the staff and pursuit of the above 
program activities is financial. ICLARM has been struggling to maintain its 
core program for the past four years since the withdrawal of support from the 
Center's founder, the Rockefeller Foundation. Increased core grants from 
USAID (USA) and AIDAB (Australia) quite literally 'saved' ICLARM in 1985. 

The Center has recently achieved some considerable improvement in and 
diversification of its core support. In late 1986, the ICLARM Support Group,
under UNDP leadership, was formed. This was followed in 1987 by word of 
new core grants for the first time from several European countries including
France, the Federal Republic ..f Germany and Denmark. In December 1987, 
the World Bank approved a US$300,000 grant to ICLARM from a fund 
established especially to assist Centers, such as ICLARM which are not yet
formal members of the Consultative Group on International Agricultural
Research (CGIAR). ICLARM is optimistic that some form of linkage with the 
CGIAR will be established in 1988. It is hoped that this affiliation will bring 
new finar.cial support for certain aspects (e.g., genetics and integrated
farming) of the aquaculture program. Restricted core proposals are pending
with other groups and the number of supporters of ICLARM has grown to 
sixteen from only half that number four years ago. While these grants do not 
meet the full requirement of ICLARM as outlined in this Five-Year Plan, 
they nevertheless provide an element of initial security and conviction that 
,an form the basis of sounder program planning for the organization.

The Five-Year Plan forecasts annual budget growth from US$3.89 
million in 1988 to US$7.57 million in 1992. ICLARM support in 1987 was 
$3.7 million, of which 29.7% was special project in nature. Thus, the Five-
Year Plan envisions reasonable growth in total annual budgets, given the 
reduced base initially, but this also will entail shifts in support away from 
special projects to unrestricted and restricted core support.

If ICLARM is able to increase its budget and staff in this manner, it will 
be better psitioned to achieve its full potential in the aquatic resources 
management areas that are its mandate. Summary budgets for the Five-Year 
Plan period (1988-1992) can be found in the separately published Part 2 of 
this Five-Year Plan. 



OVERVIEW OF THE ICLARM
 
PROGRAM AND FINANCES
 

Rationale for ICLARM 

Tropical third-world countries are extremely dependent on aquaticresources for food and income. For half the population of the third world, fishconstitutes one-third or more of animal protein intake; in many third-worldcountries, it makes up thanmore half. Indeed rice togcther with fish isprobably the most common dish in the tropics. As important as food intake isthe fact that extremely large numbers of people earn income from theseaquatic resources. The result of their dependency has been increasingpressure on living aquatic resources and their environments. 
Coastal environments in the tropics, including the coral reefs offshoreand the river basins that form integral parts of these environments, aresteadily deteriorating. Siltation from overexploited uplands accumulates oncoral reefs, permanently damaging many of them. Coastal mangrove forests are rapidly disappearing and pollution is increasing. Coastal fisheries havebecome scenes of intense competition between trawlers on the one hand,which have rapidly increased in numbers with the availability of low-costcredit, and small-scale fishermen, on otherthe hand, who eke out anincreasingly marginal existence. The growing number of landless laborers,many of them recent migrants from the agricultural sector to coastalcommunities, is alarming. Ironically, incidence of malnutrition is especiallyhigh in tropical coastal fishing communities which have become increasingly

market-oriented to meet just their basic needs.

A crisis of major proportion exists for the living aquatic 
resources sectorin tropical third-world countries because these economically

environmentally important yet fragile are 
and 

systems widely mismanaged.Increasingly around the world these marine, coastal and inland ecosystems
are overexploited, even irreparably damaged, by diverse and competitiveusers. If managed to yield food and other products on a long-term sustainablebasis, however, these systems becan of immense value to humankind for
 
decades to come.


Since the 1970s, annual yields have begun to decline from a number ofmajor fisheries. Coastal fisheries, upon which small-scale fishermen depend,have been put under particular pressure as competition has increased. So farworldwide, the exploitation of new resources has offset this decline, but ratesof increase in aquatic food production are falling far behind rates of increasein population. It is clear that new unexploited resources are limited innumber and that better control over use of aquatic resources andenhancement of habitats are the keys to sustaining, if not increasing, presentlevels of productivity. Management is essential to deal with this overfishing, 
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but as yet, effective institutions that take into account the interests of the 
majority of producers, who are small-scale, have failed to develop in most 
countries. 

The crisis facing the aquatic resources sector thus has environmental, 
nutrition, income and employment dimensions, all requiring management 
approaches, and is not simply a production constraint solvable through
standard development approaches. The management of these resources will 
require carefully formulated policies and programs to minimize the economic 
and social disruption that may initially result from the introduction of 
management. 

Aquaculture, as part of these aquatic systems, offers considerable hope
of increased growth in production, but the transition from hunting to 
scientific farming of aquatic resources is only just now beginning.
Aquaculture is relatively widespread throughout southern and eastern Asia 
and is being promoted and developed rapidly. The contribution of 
aquaculture to meeting national nutritional needs will depend to a 
considerable extent on the skills of farm managers in adopting appropriate 
technologies and managing them effectively. 

Of approximately 80 million tonnes fisheries production in 1985,
however, less than 10% was generated by aquaculture. The rate of growth of 
the aquaculture sector (almost 10% annually in recent years) is amongst the 
highest of all food sectors, so the future does appear promising. For the near­
term future, however, the world's growing population will remain primarily 
dependent upon capture fisheries for the bulk of its aquatic food supply. 

Objectives ofICLARM 

ICLARM, incorporated in the Philippines in 1977, is one of about 20 
international, nonprofit, autonomous research centers which concentrate 
upon those critical aspects of food production and resource management that 
are not covered adequately by other research organizations, and which are of 
wide importance, regionally or globally. As such, ICLARM's role is to 
complement and support the activities of national and regional research 
institutions in fisheries, aquaculture and coastal zone management in 
tropical third-world countries. Short course and individual training are an 
important part of ICLARM's program and will become more in theeven so 
future. 

The stimulation and strengthening of' global research activities by the 
Center are directed toward the improement of the nutrition, income and 
employment opportunities of lower inenie people in these countries. The 
Center's mandate, as stated in its Articles of Incorporation, can be found on 
page iii. The Center's interdisciplinary research is designed to increase 
utilization and promote rational management of aquatic resources toward 
these goals through several major interactive areas: Aquaculture, Resource 
Assessment and Management, Social Science research, Education and 
Training, and Information (Fig. 1). ICLARM is the only such research center 
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8 
in the tropics that deals with the full range of interdisciplinary research
issues in the fisheries and aquaculture continuum (Fig. 2). This continuum is 
the guiding force linking ICLARM's programs. 

Operation of ICLARM 

ICLARM is one of the smallest of the international agricultural research 
centers, and perhaps not coincidentally, very cost-effective. The flexibility
that characterizes the Center's program is made possible not only by a small,
dedicated and highly productive staff, but also by the way in which ICLARM 
carries out its research. The Center was designed to function in a fashion
similar to the othcr international agricultural research centers, except that it 
has no large centralized research facility of its own. ICLARM's physical
facilities are small and usually developed in partnership with i'ational and
regional institutions. The Center's facilities, including those planned for 
genetics and aquaculture systems research, are modest by interiiational 
standards and devoted to selected topics in the Center's aquaculture 
program. 

Much of the Center's work is carried out through research and training
networks involving participation of national institutions. The "multiplier"
effect of the Center's research, training and information activities is high and
contributes to increased individual and institutional capabilities. This
approach has produced high quality results and important conceptual
advances, for example in the fisheries stock assessment and management
field. This focus upon cooperation is also highly appropriate in that it assists 
more of the Center's colleagues in the tropics to develop sustained careers for 
themselves in the fisheries, aquaculture and coastal zone management fields, 
an involvement that is essential if the complex development and 
management problems facing the sector around the world are to be dealt with 
successfully.

ICLARM is neither a funding organization nor a consulting firm. Rather
it is a unique and very active research institution with a dynamic program of
long-term research, methodology development, training and information 
dissemination. The Center focuses particularly on "upstream" research of a
strategic and long-range nature additionand in pursues "downstream" 
more applied and adaptive research through cooperative research activities

or 

with national and regional organizations. ICLARM is designed to
complement the work of international governmental organizations, such as
the Food and Agriculture Organization of the United Nations (FAO) and the 
United Nations Development Programme (UNDP), that undertake 
development projects in the aquatic resources sector. The Center's reseni ch
has always had a strong interdiscipliaary flavor. 
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Programs 

ICLARM's program began with an initial focus on Southeast Asia and 
the Pacific and has grown substantially since that time, both programatically
and geographically (Fig. 3). The Southeast Asian location for ICLARM
headquarters was selected because of the fisheriesprominent and 
aquaculture sectors of this region, and the critical need for research there.
Most of the top fishing countries in the tropics are in Asia and virtually all 
worldwide aquaculture production comes from this region.

The Center now has several interrelated program areas (Fig. 4), refined 
to manageable themes during the Center's first decade: 

" Resource Assessment and Management - focuses on development of 
interdisciplinary methodologies for multispecies stock assessment 
and management; coastal zone management research and planning;
and the economic and sociological problems of small-scale fisheries.

" Aquaculture - addresses constraints to sustainable increases in 
aquaculture production through focus on genetics of major cultured 
freshwater species; technology Ibr low-cost culture systems, including
coastal aquaculture systems; and management of aquaculture 
enterprises and farming systems.

" 	 Social Sciences - contributes fundamental inputs into ICLARM's 
other programs to make them interdisciplinary in nature, and 
coordinates the Asian Fisheries Social Science Research Network 
which focuses on issues of fisheries management and aquaculture 
systems.

" Education and Training - opportunities for Visiting Scientists 
provided in all ICLARM programs; provides supervision of students 
working towards higher degrees and training through cooperative
research; short courses in stock assessment and management; 
assistance in curriculum development.

* 	 Information - assists ICLARM cooperative research progroms and 
networks through worldwide data and information linkages; produces
Naga, the ICLARM Quarterly and seven technical series; engages in
research on worldwide fisheries information quality and use and 
means of their improvement. 

Staffing 

ICLARM pursues the above program of work through the leadership of a 
relatively small number of core staff in Manila, working closely with selected 
field activities in cooperation with national and regional research 
organizations. This approach, facilitated by the high productivity of the small 
core staff, has enabled the Center to achieve with its cooperators an enviable 
publication record of almost 400 contributions in just ten years of operation.

Currently, ICLARM senior professional personnel number 6 permanent
staff in programs and administration and 11 in project-specific fixed-term 
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Fig. ,4. ICLAtRM's core research and training areals are in aqluaculture, capture fisheries 
and coastal resources. Embracing these elements are research and traiing in inf'ormation 
and the social sciences. Appropriate management of living aquatic resources is the ulti­
mate result of the various interdisciplinary research efforts. 
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contracts (one of the former and 6 of the latter serve outside ICLARM's
Manila headquarters). Twelve mid-level professional staff and 28 support
staff complete the Center's personnel in Manila. One regional office became
operational in 1985 in the South Pacific. The Center also now has a number
of important activities in Africa, where its first staff member was assigned in 
1.986, and growing linkages in Latin America. 

The full staff complement of ICLARM is thus relatively small. Five
senior professional positions are currently vacant at headquarters and will be
filled when funding is available, as will the new positions under the Center's 
proposed expanded aquaculture program.

The Center strives to maintain a balance between the core staff in
Manila, who have accomplished much in vwu of s(ientific advance arid 
methodology deve!opment, and the more applied work of the field staff.
Achieving this balance, of course, requires the right mix of long-term
unrestricted or financialprogram support and rest 'icted project-specific 
funds. 

Achievements of ICLARM 

During the first ten years of ICLARM's existence, its program in tropical
fisheries research has had considerable impact (Fig. 5). The Center's more
significant accomplishments are the contribution to the shifting of thinking
from resource development (expansion) to management concerns and
approaches, development of cost-effective resource assessment methods, the
strengthening of third-world research andI training capabilities, and the
demonstration of the usefulness of interdisciplinary research in both fisheries
and aquaculture. The management rationale guides ICLARM's whole 
program.
 

'Ihe US Agency for International Development 
 jS.\ID) has evaluated
ICLARM's programs twice since it began funding the Center in 1979. The
1982 review team concluded "ICLARM's multidisciplinary approach to 
aquatic resources problems of general in tropical areas,a nature which
includes a higher than usual socioeconomic component, is a fundamental step
towards establishing the scientific and technical bases om which development
and management (current and future) can he based." 

The Center's Resource Assessment and Manag,-1ent Program has had 
considerable impact, some specific examples of' which fullow (p. 16). 
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Fig. 5. Graphical representation of some ICLARM achievements, portrayed in a poster as headlines in Naga,the Center's quarterly magazine. 
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- Development of extremely cost-effective techniques for fisheries stock 
assessment. At the heart of the management problem because they
permit prediction and complementary development of economic 
models, these techniques developed by ICLARM scientists are now in
regular use in over 30 tropical countries, including those such as
Peru, Indonesia, the Philippines and T' ailand which have some of 
the world's largest fisheries. 

- Management of the Network of Tropical Fisheries Scientists, a 
worldwide grouping of over 800 scientists in 73 countries. Effective 
not only as a communications tool with its own scientific newsletter 
published by ICLARM, this network has led to considerable advances
in fisheries management and improvement in scientific techniques by
network members beyond those developed initially by ICLARM staff. 
Pilot interdisciplinaryresearch studies for small-scale fisheries which 
have very effectively brought worldwide attention to the needs of 
coastal fishing communities and for development of effective 
management institutions. 

The Center's Aquaculture Program has also had some notable successes, 
among which are: 

Development ol superior methods for integratingfish production with 
livestock production systems. Asian farming systems have benefitted 
friom this research which has demonstrated fivefold increases in fish
yields and which is now being extended to rice-fish systems. ICLARM 
is playing an increasingly important role in bringing African and 
Asian aquaculture scientists together. The success in this field with 
Asian cooperating nstitutions has attracted international support for
ICLARM's new programs with African institutions, especially those 
in the southern African region.
Genetic improvement of freshwater fish. Preliminary work conducted 
by ICLARM, with Asian, American and European counterparts,
shows considerable potential for improved performance of certain 
freshwater species, especially tilapias. 

In Social Sciences research: 

- Establishment of the Asian Fisheries Social Science Research 
Network, the primary focus of which to date has been on economic 
aspects of Southeast Asian aquaculture systems and to a lesser 
extent on capture fisheries. This activity has led to the establishment 
of the first Asian M.Sc. program on fisheries/aquaculture economics
(in Malaysia), training of over 10 new degree holders, and support for 
over 30 specific research £tudies by Network institutions in the space
of only three years. The Network's research will expand in 1988 and 
beyond to include additional institutions and a greater concentration 
on fisheries management and aquaculture farming systems research. 



17 The above sample of accomplishments are indicative of ICLARM's global 
program and its success. 

ICLARM also receives continuous feedback on the Center's usefulnessfrom many individuals and institutions around the developing world, whereICLARM literature is widely used. NAGA, the ICLARM Quarterly (formerlythe ICLARM Newsletter), reaches 3,500 readers globally and publicationexchanges are made with a large number of third-,vorld country institutions.More than 40 cooperative research projects beenhave initiatedvarious countries in Africa, Asia and 
in

Latin America and scientific linkagesare operational with many institutions. Seven major reviews have beenpublished and eight international conferences and workshops have beenconducted by ICLARM, which subsequently published the proceedings.Requests for participation by ICLARM in various research topics far surpassthe Center's ability to respond; research and information networks have beenused very effectively to increase the multiplier effect of ICLARM's work.The number of agencies with which ICLARM has had linkages in its firstdecade either donors or in cooperative activities exceeds one hundred.
as 


Highlights of the Center's work and support are 
 shown on the following 
pages.


The need for and usefulness 
 of an independent, international,nongovernmental fisheries research organization working in ccoperation withnational insti ,Aions have been clearly established; the challenge currentlyfacing ICLARM is to increase the levels of financial support that would allow
this potential to be fully realized. 

FinancialSupport and Continuity 

Despite the apparent relevance and success to date of ICLARM's 
programs, the Center has never enjoyed full professional staffing or adequatefunding. Since 1977, unrestricted core support has come from a relativelysmall number of contributors and in dollar terms the level of such support in1987 was lower than it was four years previous. Partially offsetting this hasbeen an increase in the levels of restricted core support. Special project andrestricted funding that supports cooperative activities with the Center'scooperating institutions has increased considerably as ICLARM struggled tosurvive, but such support cannot fully take the place of unrestricted andrestricted core support for the Center itself.


Since 1977, ICLARM has received unrestricted and restricted core
program support from a number of donors including Australian InternationalDevelopment Assistance Bureau (AIDAB), Ford Foundation, German Agencyfor Technical Cooperation (GTZ), the Royal Norwegian Agency forInternational Development (NORAD), Rockefeller Fohndation, UNDP andUSAID. New core support was received in 1987 from the governments ofFrance, Federal Republic of Germany and Denmark. Additional support forcooperative research projects has come from and the Asianthese donors 
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Some Highlights of ICLARM's Development 

1975-76 

January 1977 

March 1977 

November 1977 

January 1978 

July 1978 
July 1978 
September 1978 
July 1979 
July 1979 

August 1979 

August 1979 

September 1979 

November 1979 
January 1980 

January 1980 

March 1980 
April 1980 

May 1980 

Startup activiti3s in the South Pacific based in 
Hawaii under Director Philip Helfrich 

: 	 ICLARM Articles of Incorporation registered in the 
Philippines 
ICLARM office opens in Manila under first Director 
General, John Marr: international Program 
Advisory Committee approves research program 
thrusts 
First major conference - fish behavior and its use in 
the capture and culture of fishes - held at the 
famous Bellagio center, Italy. Two later confer­
ences were held there, in 1980 and 1985. 

: First major project begins: applied research on 
integrated farming in the Philippines 

: Research on small-scale fisheries begins 
: 	 ICLARM Newsletter launched 
: 	 Library of international standards established 
: 	 Research on tropical stock assessment begins 
: New Director General appointed: Dr. Ziad 

Shehadeb, with departure of first DG, John Marr 
: Regional conference on integrated farming systems 

held; proceedings still benchmark publication 
: 	 USAID becomes ICLARM's second core donor, with 

Rockefeller Foundation 
First major multidisciplinary fisheries research 
project - of San Miguel Bay, Philippines - begins 
with the University of the Philippines. Becomes 
a model study in the region 

: First technical publication appears 
: First ELEFAN program - Electronic LEngth-

Frequency ANalysis - announced 
: Australian Development Assistance Bureau (ADAB), 

now AIDAB, becomes ICLARM's third core 
supporter 

: 	 ICLARM buys its first computer - 48K RAM 
: 	 First training visit in stock assessment begins. Such 

visitors have since come from 11 countries 
First cooperative activity with FAO: lectures given 
at FAO/DANIDA stock assessment training course 
in Kenya; activity continuing to date 
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Some Highlights of ICLARM's
 

Development (Continu ad)
 

Decemher 1981 : 	 GTZ funds first major ICLARM project: Thailand 
coastal aquaculture

January 1982 	 Asian Fisheries Social Science Research Network 
(AFSSRN) commences, coordinated by ICLARM, 
partially funded by IDRC of CanadaApril.1982 : Network of Tropical Pisheries Scientists (NTFS) and 
its newsletter "Fishbyte" begin

November 1982 Dr. Richard Neal appointed third DG
January 1983 : International Giant Clam Mariculture Project starts 

up; includes six countries
May 1983 : ICLARM convenes a small meeting which leads to 

launching of the Asian Fisheries Society - now 
with nearly 1,000 membersMarch 1984 : Selective Fisheries Information Service for tropical 
researchers starts

June 1984 : Release of first tropically oriented textbook fishon 
population dynamics, integrating text with softwareJuly 1984 : ICLARM funding crisis - Newsletter headline. The 
crisis deepens in 1985February 1985 : First international conference on length-frequency 
analysis and the ELEFAN programs: methodology 
now adopted in more than 30 countries 

June 1985 : 	 Dr. Ian Smith becomes ICLARM's fourth DG
August 1985 : HQ moved to cheaper building in Manila 
OcLober 1985 : South Pacific Office begins in Townsville, Australia, 

staffed by John Munro
November 1985 : ICLARM literally saved by early arrival of AIDAB 

core grant and new funding by NorwayNovember 1985 : First major aquaculture research and training
project in Africa begins, funded by GTZ

January 1.986 : The Association of Southeast Asian Nations 
(ASEAN) and USAJD cooperate in a regional coastal 
resources management project; ICLARM is 
selected to coordinate activities in the six countries

January 1986 : NTFS reaches 500 members; attracts funding from 
NORAD in addition to FAO and DANIDAJanuary 1986 : "Naga, the ICLARM Quarterly" replaces "ICLARM 
Newsletter"

March 1986 : 	 Number of agencies with which ICLARM has had 
linkages reaches 100 

March 1986 : 	 Ford Foundation provides major grant for ICLARM's 
small-scale fisheries program 
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June1986 

August 1986 
October 1986 

October 1986 

November 1986 

March 1987 

March 1987 

March 1987 

March 1987 

March 1987 

May 1987 

July 1987 

August 1987 
September 1987 

December 1987 

Some Highlights of ICLARM's 
Development (Continued) 

Instituto del Mar del Peru invites ICLARM to help
organize major workshop on their marine re­
sources following joint major advances in analysis 
of anchoveta fishery
UNDP announces first grant to ICLARM 
ICLARM signs first memorandum of understanding 
with an African nation - Malari - through GTZ­
funded project
Solomon Islands provides land' to ICLARM for a 
Coastal Aquaculture Center, now under construc­
tion near Honiara 
ICLARM Support Group of donors formed, led by 
UNDP 
France and the Federal Republic of Germany pledge
first core support to ICLARM 
Asian Development Bank offers first technical 
assistance grant to ICLARM - for integrated farming
UNEP designates ICLARM as INFOTERRA Special 
Sectoral Source for information on living aquatic 
resources management
ICLARM, with Thai Department of Fisheries, holds 
its biggest international symposium, on tilapia in 
aquaculture, attended 258 fromby people 40 
countries 
ICLARM hosts TAC consultant, Dr. Clarence Idyll, 
during his work to identify appropriate CGIAR
role in aquaculture research. His report recom­
mends ICLARM as implementing agency
Second Support Group meeting; donor interest 
growing
ICLARM publishes major work with GTZ and 
IMARPE on Peruvian anchoveta fishery, at times 
the world's largest fishery
DANIDA provides unrestricted core support
ICLARM holds first training workshops in Africa on 
Southeast Asian aquaculture technology, through 
GTZ-funded project
Year end brings new grants from World Bank, BMZ, 
GTZ, IFAD, DANIDA, USAID, and increased grant
from AIDAB. 



21 Development Bank, FAO, IDRC of Canada, Kuwait Institute for ScientificResearch, New Zealand, Planters Products, Inc., San Miguel Corporation, theSkaggs Foundation, UK Overseas Development Administration (ODA),United Nations University, Australian-Pacific Science Foundation,FAO/SIDA Bay of Bengal Programme, and the European EconomicCommunity through the Volunteer Service Organization. At the end of 1987,ICLARM was notified of major new unrestricted support from the WorldBank from a fund specifically established to assist International Centers not 
yet part of the CGIAR system.

The Center has no endowment from which it could earn interest incomeand depends entirely upon grants from donor organizations. While thenumber of donors that have supported ICLARM is diverse and growing, theCenter continues to operate under conditions of some considerableuncertainty due to the short-term nature of this support. The years 1983­1985 were particularly difficult as the Center experienced declining income,especially of an unrestricted nature, and almost literally collapsed at the endof 1985 to little more than a short-term project implementor.ICLARM began In 1986,to recover from this situation (Fig. 6), but long-term donorcommitments remain few numberin and the Center is still heavilydependent upon restricted, short-term income. This situation is expected tochange for the better during the 1988-1992 Five-Year Plan period.Over the past four years, ICLArM has never been more than a fewmonths from insolvency. Funding shortages have not only led to cutbacks incore staff, but also have contributed to a dangerous compartmentalizationstaff and activities as the Center's dependence on short-term, highly
of 

restricted and special project support increased.

To help overcome these problems the ICLARM Support Group 
 wasformed in late 1986, under UNDP leadership. The Support Group is leadingto more diversified and longer-term support for the research, training andinformation activities of the Center. Initial results, as evidenced by donorrespunse at the latest Support Group meeting in May 1987, appear veryencouraging. The Support Group is also expected to assist ICIARMgaining some form of recognition from the CGIAR with which the Center

in
 

seeks membership or affiliate status. 
 ICLARM's host government, thePhilippines, strongly endorses such a linkage.

In 1987, the Technical Advisory Committee (TAC) the
of CGIARcommissioned a consultant to examine aquaculture research priorities and torecommend an institutional framework for undertaking the work. This issuemay come before the CGIAR for discussion in May 1988. In the meantime,with the assistance and advice of Support Group members, ICLARM is alsoexploring other long-term alternatives, some of which are quite encouraging.For example, discussions are to be held on March 1988 with other naturalresource management centers outside the CGIAR system, regarding possiblecloser cooperation and joint fundraising.

To achieve its full potential, ICLARM is working for an increase in'rupport and a semblance of financial continuity. The following sections of this}ive-Year Plan provide details of the Center's programs and ample reasons 
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why ICLARM's activities warrant increased and sustained donor support. 
The Center's Five-Year Budget (1988-1992) can be found in Part 2 of this 
Five-Yea: Plan. 
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Fig. 6.ICLARM income profih, 1977-1987. 



THE ICLARM FIVE-YEAR PLAN (1988-1992) 

Background 

During the first ten years of ICLARM's life, its core programs have been 
guided not only by the Board of Trustees, but also Ly considerable advice
received from others. These individuals have included scientists, educators 
and representatives of donor agencies. An international group of scientists 
and educators was convened by ICLARM for its first Program Advisory
Committee meeting in March 1977 and met three times subsequently in1980, 1982 and 1983. USAID, one of ICLARM's major providers of
unrestricted core support, evaluated the Center's programs twice; first in
1980 and then again in 1982. ICLARM was reviewed by the World Bank in
October 1987 and then again by USAID and the Australian International 
Development Assistance Bureau (AIDAB) in early 1988.
 

Restricted and special project activities 
 of ICLARM with cooperating
institutions have also been reviewed on a regular basis by their respective
donors. The most recent of these was a USAID review of the ASEAN/US
Coastal Resources Management Project in January 1988. ICLARM serves as
coordinating agency for this major ASEAN activity. In May 1987, the Asian
Fisheries Social Science Research Network vas reviewed by IDRC of Canada, 
one of the network's two major donors. ICLARM's programs thus have
benefitted considerably from external advice over the past ten years. These
advisory groups and reviewers have been unanimous in their praise for the 
work of ICLARM. 

The First Meeting of the ICLARM Program Advisory Committee in 1977 
provided a framework Center's research,for the training and information programs which has stood very well the test of time. The major themes of the
Center's programs in stock andfisheries assessment management, small­
scale fisheries, and integrated agriculture-aquaculture farming systems
remain as valid today as they were ten years ago, though the exact focus may
have shifted somewhat in each case. The experience of the past decade also
has opened up new research possibilities for ICLARM, such as coastal zone 
management and mariculture of giant clams, and has suggested mole
effective ways to pursue certain parts theof program. Therefore, a new
planning document deemedwas desirable by ICLARM management and 
donors alike. The following Five-Year Plan, covering the year 1988-1992, is
the result. It was approved by the ICLARM Board of Trustees at the Annual 
Meeting in December 1987. 

23
 



24 

Building on the Pt4t 

ICLARM's planned over nextactivities the five years are mainly a
continuation of the momentum built up over the past decade. To be otherwise
would be to fly in the face of sound advice. While present activities have been
considerably tempered by donor's wishes and pockets, the activities proposed
in the Five-Year Plan reflect more fully the Center's mandate - research
towards wise management of aquatic resources, whether in ponds, rivers or 

-the sea than does the status quo. Complete details on current activities ofICLARM, as distinct from future program directions, can be found in various
ICLARM reports. A five-year budget has been prepared separately in view of
the probability of alterations during the period, and comprises a ccmpanion 
volume to this Five-Year Plan. 

Because different aspects of ICLARM's activities have begun at different
times and progressed at different rates, the pattern of activities during any
time period (1988-1992 in this case) is a mixture of investigating problems
(documentation); finding solutions (research); integrating the results ofresearch (syntheses); and flurther refinement and integration towards holistic 
management information systems. 

In Resuurce Assessment and Management, the lack of appropriate
methodologies to assess tropical stocks was identified very soon afterICLARM began ten years ago and much progress has been made in this field.
The program annow is in advanced stage of integrating stock assessment
methodology into an expert system. The stock assessment and social science 
components of ICLARM's small-scale fisheries research need now to be morefully integrated after successful completion of initial joint activities. Other
elements of this program, such as the ASEAN/US Coastal Resources
Management Project, are at an earlier stage. This project is presently ending
its documentation phase, and beginning the development of pilot plans in
selected areas in cooperation with institutions in the six ASEAN nations.

In Aquaculture, the multiplicity of farming types, cultured species and
problems has meant a long documentation phase in all aspects of the

Program. The necessity for new physical facilities under ICLARM
 
management to carry out international quality research in 
two key areas ­
genetics and farming systems - if aquaculture is to progress as a science, has
 
become recently a forcible conviction.
 

One facility, a Coastal Aquaculture Center in the South 
 Pacific, isnearing completion of its first phase now in the Solomon Islands and the
other two required units are planned to be built in Asia during the coming
five years. Much of ICLAAM's long-term basic research previously proposedin these two crucial areas, genetics and farming systems, has been delayed as 
a result of the lack of such facilities. Once the facilities and the associated
networks with national institutions are in place, research begincan in 
earnest towards providing improved breeds of first priority species and 
improved farming systems. 

In the area of the economic and social aspects of aquatic resource 
management, ICLARM's activities became channelled primarily through the 
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Asian Fisheries Social Science Research Network following itscommencement in 1983. Research in Network institutions is now movingtowards broader fisheries and aquaculture management needs in parallelwith the goals of both the Resource Assessment and Management Programaad Aquaculture Program. Several exciting new initiatives in small-scale
fisheries management, including evaluation of artificial asreefs potentialstock enhancement and management tools, are proposed.


Information research 
 is just beginning. Documentation of the manyproblems and issues related to information dissemination, retrieval and use are underway, the goal being improveto all these aspects and hence to
accelerate the progress of fisheries science in tropical countries. 

The Broader Environment 

The fact that ICLARM has no endowment and thus depends entirely
upon grants from other organizations, foundations and governments topursue its work program, can tnake planning for a future five-year period arather difficult exercise, if not the pursuit of purely wishful thinking.Compounding this problem are, first, that most grants currently received byICLARM are fbr periods of time considerably shorter than five years, andsecond, that many of these are quite restricted or narrowly special project innature, w.ith objectives often defined by the donor. These fundingperspectives of donors, common not only to those that support ICLARM butalso to those supporting other international agricultural researchinstitutions, have led some observors to ask whether it is ICLARM's donors,rather than its Board of Trustees, that set research priorities for the Center.'While this is not quite the case yet, there is no doubt that ICLARM's 

programs are highly influenced by donor perspectives and priorities and thatmaintaining the Center's independence and flexibility to pursue long-term

research has become more difficult with time.
 

Sustainable development and economic advance for the still growingnumbers of rural poor, be it in agriculture or the aquatic resource areas on
which ICLARM specializes, require more than repeated series of short-term
projects. ICLARM 
 will continue to strive for longer-term resourcemanagement perspectives, while at the same time promoting production
through its aquaculture program.


It is 
 the uncontrolled exploitation of natural resources, renewable orotherwise, that is creating such a bleak environmental future for many third­world countries in the tropics. In this context, there is a critical and leadingrole for nongovernmental nonprofit organizations such as ICLARM to play to encourage more responsible long-term management of these resources. Such a role can rarely be fulfilled through short-term project-specific support anddeserves longer-term commitments from those that support organizations
such as ICLARM. 

These points notwithstanding the Five-Year Plan that follows and theactivities contained within it are based on the premise that ICLARM will be 
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able to attract the necessary long-term funding to pursue the activities 
outlined. This position is taken with some degree of confidence because the
problems tackled by the Center are of an increasingly critical nature, and are 
recognized as such by a growing number of donors and groups around the 
tropics with which ICLARM cooperates. 



AQUACULTURE PROGRAM 

Rationale 

Aquaculture is a diverse set of technologies designed for rearing aquatic
animals and plants and has been the topic of considerable discussion,speculation and promotion. With few exceptions, its technologies are poorlydeveloped in comparison to the husbandry of poultry and mammals. Inparticular, warmwater aquaculture in tropical and subtropical regions islargely dependent on traditional methods involving more art than science,often with seed collected from wild stocks. Agricultural research, in contrast,has led to rapid strides in production during recent years. No advances ofsimilar magnitude have been made for aquaculture, particularly in thetropics where protein needs and potential for increasing aquaculture
production are greatest.

With the exception of work on common carp, oysters, salmon and trout,aquaculture research is a relatively new activity when compared withagricultural research. Most domestic mammals were domesticated 7,000­
9,000 years ago and have been subjected to selective breeding programs forcenturies. Research during the past 50 years on poultry and livestock, for
example, has involved thousands of scientists at numerous researchinstitutions around the world, and there have been major advances inmodern husbandry as a result. In contrast, aquaculture research efforts hnve
been small and scattered and have originated largely within the past i5 years. A strong research effort along classical animal husbandry lines is
lacking, especially for the most important tropical species.

Many national laboratories, international agencies and privateproducers are now placing emphasis on aquaculture as an important future 
source of food. However, they mostly pursue short-term adaptive researchand technology transfer, neglecting longer-term, more basic research.Frequent shifts in priorities by governmental groups and by international
assistance agencies, their emphasis on 'quick development results', theirfocus on extension of poorly developed technology, and the scattered anddisjointed nature of support for research efforts have all hampered the
organization and 
 funding of vital longer-term research, particularly fortropical species. Moreover, there is a general lack of well-trained aquaculture
researchers in third-world countries. Hence, research methodologies andrigorous experimentation are poorly developed in many tropical aquaculture
research institutions. 

A further problem has been the tendency of researchers, educators andtheir supporting donors worldwide to view aquaculture as a 'part of fisheries'and therefore to isolate aquaculture research and training from agriculture.
Aquaculture is a food producing system and must be seen in broadthe 
context of food production by other systems - not only capture fisheries but 

27
 



28 

also agriculture. This viewpoint is essential for the success of aquaculture
development and the avoidance offailures. In particular, it makes no sense to 
separate freshwater aquaculture from agriculture. Agricultural research and 
extension are well developed. Aquaculture research and extension are not 
and can benefit from a close relationship with agriculture. This is a new 
perspective for aquaculture and aquaculturists, which needs more active 
promotion and evaluation. 

It is the function of ICLARM's Aquaculture Program to help to bring this 
new perspective to tropical aquaculture research and to provide leadership in 
research and training for the development of those sectors of tropical
aquaculture most likely to provide income to small-scale farmers and 
fishermen and to provide fish (a high quality protein food) domesticto 
markets and consumers. 

Fish have many advantages as farm produce. They are a highly
nutritious and valuable traditional food in much of Asia and Africa. They are 
excellent converters of low grade feeds into high quality animal protein
because, unlike terrestrial livestock, they do not need to use dietary energy to 
maintain body temperature or posture. Finfish are better feed converters 
than any feedlot livestock apart from dairy cattle on a feed: whole product
basis. Most attractive of all is the concept of producing natural fish food, like 
phytoplankton, in the fishpond. Tropical fishponds can produce up to 30 t dry
weight phytoplankton/hayear which can be converted into fish flesh at ratios 
as good as 2:1. 

Another attraction of most aquaculture operations is that they are 
relatively nonpolluting. This is particularly true for Asian integrated
agriculture-aqua'.:lture farming systems which recycle organic wastes 
through ponds r to valuable fish flesh. Coastal aquaculture of bivalve 
molluscs is ano, ier example of a nonpolluting operation. ICLARM's 
Aquaculture Program concentrates on systems like these rather than the 
more intensive Westeni-style aquaculture; such as cage culture of carnivorous 
fish, which is akin to feedlot livestock production and which can cause 
localized pollution problems. 

The environmental impact of the aquaculture systems developed
through this program's fo, us will, therefore, be positive. The program will 
also follow accepted interinational codes of practice and procedures for all
introductions and transfers of aquatic organisms. This is very important for 
safeguarding the purity of natural genetic resources, particularly the tilapias
ofAfxica. ICLARM has already taken a strong lead on this issue with respect
to recommendations for controlling freshwater fish and marine bivalve 
transfers and introductions. 

ICLARM's aquaculture program began ten years ago amidst 
considerable diversity of international opinion on aquaculture research 
priorities. ICLARM sought first to establish a successful track record in 
collaborative activities, sharing and wherever appropriate strengthening the 
facilities of existing national institutions, whilst developing a strategy for 
long-term work. Twenty-five projects were completed with 20 cooperating
institutions together with various ancillary activities, such as training, 



29 
workshops, conferences, reviews and advisory services. This project-by­
project approach, rather than a longer-term program, was partly necessitated
by financial constraints. Despite its limitations, however, it providedICLARM with a clear perspective on the most appropriate focus for the futuredevelopment of the program. This focus, the structure and the future
development of the program to meet its objectives are now explained. Thehistory of the program, its future development and expected impact are 
shown in Fig. 7. 

Focus 

The spectrum of potential aquaculture research issues is extremely
broad. Based on its work during the previous decade, ICLARM has come tofocus on two research themes as being of major importance for the expansion
of tropical aquaculture:

" The genetic improvement of culturea organisms, especially those lowin the food chain that are cultured by small-scale farmers, in less
capital-intensive aquaculture systems, to supply domestic markets;
notably tilapia (en African fish, viewed as an 'aquatic chicken'), carps
(common carp, Chinese carps, Indian major carps and other local
species) and molluscs (particularly the bivalves - clams, cockles, 
mussels and oysters).

" The development of technology for low-cost inland (freshwater)and
coastal aquaculturesystems in which the above species can be grown
on organic wastes and natural aquatic foods (bacteria, detritus,
plankton and plant material).

The main program activities are interdisciplinary, cooperative research
and training, combining the biological and social sciences. The latter areimportant in planning research for development of aquaculture. Biotechnicalfeasibility is not enough. Sociocultural factors such as religious attitudes, therole of women in food production, property rights and attitudes to risk arecritical. In addition to generating important research results and
strengthening third-world 
 country institutions, variousthe activities

undertaken provide leadership in the improvement of research methodology.
 

Geographical Scope 

The geographical scope for these ICLARM activities is the entire tropicaland subtropical belt. Aquaculture is most developed in Asia, where it hastremendous scope growth.for future However, established systems andrecent advances in Asian aquaculture have tremendous relevance foraquaculture development in Africa, Latin America and other regions. Forexample, most African countries lack a history and tradition of aquaculture
comparable to those of Asia. They have common problems of proteinmalnutrition and poverty with many of Asia's third-world countries, but have 
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relied largely on traditional agriculture and capture fisheries for foodproduction. Africa is the world's least developed region with respect toaquaculture. Even the modest progress made earlier is now suffering decline.The reasons for this are complex and include, among others, lack of a strongresearch base and institutional support for aquaculture development andlack'of trained personnel. There is an urgent need to upgrade the researchand training capacity of African institutionE, particularly universities.Fundamental sociological and economic questions regarding land tenure,labor availability, acceptable farming practices and the scope for aquaculture
development in the context of other food producing systems, are also criticallyimportant and need thorough appraisal in Africa. The Program will give high
priority to these issues. 

Where aquaculture development makes sense in Africa, the primaryneed is for low-cost technology suitable for broad implementation in rural areas. The criteria for suitability are success -i fish production and incomeimprovement over a wide range of conditions of input availability and prices,experience, social circumstances apd markets. Systems are needed which arerelatively insensitive to changes in inputs and management skills. Integratedfarming systems and methods for improving fish production from thenumerous farm dams and small reservoirs have excellent prospects. In thisrespect, the Asian experience is invaluable. Tilapias and carps, which areavailable throughout much of Africa, will thrive in wastefed pond systemswithout major reliance on expensive inputs such as inorganic fertilizers andfeeds. Coastal aquaculture in brackishwater lagoons also has considerable
potential, especially in West Africa.

ICLARM's African Project Office established in 1987 in Malaivi, the leadnation for fisheries and aquaculture development for the Southern AfricaDevelopment Coordination Conference (SADCC) countries (Angola,Botswana, Lesotho, Malai, Mozambique, Swaziland, Tanzania, Zambia andZimbabwe), provides a modest beginning and a base in Africa for ICLARM'soutreach in cooperative research and training. These activities will bepursued through the development of Memoranda of Agreement not only withgovernment fisheries departments but also with universities in SADCC and
other countries. Proposals to interested donors for specific activities will be
prepared now that the initial activities, funded by the German Agency for

Technical Cooperation (GTZ) are underway.


Coastal aquaculture of molluscs, especially bivalves, historically mostdeveloped in Asia, could be much more widely implemented in other tropicalwaters of suitable quality, such as the South Pacific. There is also interest inaquaculture development in Latin America, the Caribbean and somesubtropical regions such the southernas part of the People's Republic ofChina. ICLARM is establishing aquaculture information and traininglinkages with individuals and institutions in these regions and countries.The potential for aquaculture in the South Pacific, in particular, is stilllargely untapped, although new ideas, technologies and changing economicpotentials have suggested that a number of new approaches would be worthpursuing, especially in the context of the present lack of income-earning 
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opportunities in this region. The farming of giant clams is one such idea that 
has led ICLARM to develop a Coastal Aquaculture Center in the Solomon 
Islands. Here the viability of various methods of giant clam farming and 
other innovative approaches will be tested. 

ICLARM's aquaculture program activities are therefore expanding 
beycnd their primary focus on Asian aquaculture systems to assist 
aquaculture development in other regions. This involves the establishment of 
mutually beneficial information, research and training linkages. 

Structure 

The aquaculture program is currently in a transitioo3al phase from a 
fixed term project-by-project structure towards a sustained core program 
with associated network activities. Current activities are summarized by
research theme in Table 1. Further details can be found in ICLARM annual 
reports. The future structure of the program is depicted in Fig. 8: three 
separate research units (with associated network activities) and a small core 
staff at ICLARM's Manila headquarters to coordinate activities, provide 
scientific leadership for further program development and to maintain a 
global Network of Tropical Aquaculture Scientists (NTAS). Interregional 
cooperation is the major feature of all activities such as Africa-Asia 
cooperation for the genetics and integrated farming themes and Asia-Pacific 
cooperation in coastal aquaculture. For all elements of the program, 
contributions to research and training activities envisagedare to include 
linkages with developed-country institutions and exploratory linkages to 
other regions. 

The three research units are: 
1. An Aquaculture Genetics Unit (AGU) 
2. An Integrated Farming Unit (IFU) 
3. A Coastal Aquaculture Center (CAC) 
There are advantages to be gained from having two units (genetics and 

integrated farming) for freshwater aquaculture research, in addition to the 
Coastal Aquaculture Center: 1) 'insurance' against loss of important genetic 
material, by replicating collections between the units and around network 
institutions; 2) ICLARM's strong interaction with institutions in the two host 
countries and with their tilapia culture and integrated farming sectors, from 
which will emerge clear examples of aquaculture development through
research, for emulation elcewhere; 3) building upon ICLARM's past 
cooperative research efforts with institutions in both countries, particularly 
by siting the units in or adjacent to campuses with appropriate locations, 
facilities and support services, to reduce establishment and running costs. 

The Aquaculture Genetics and Integrated Farming Units will be 
established in tropical Southeast Asia, probably in the Philippines and 
Thailand, respectively. The Coastal Aquaculture Center is already under 
constructicn in the Solomon Islands. Their associated network activities will 
link research and training efforts with national and regional institutions. 
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Table 1. Structure of ICLARM 's Aquaculture Program in 1988--The Program is a collection of projectsunder the Center's major research themes (G = genetics; I = integrated farming systems; C - coastalaquaculture). Explanations of acronyms axe given on the following page. 

CooperatingProject Title Theme(s) Institution(s) Duration Donor(s) 

1. 	 Evaluation of Fanned Tilapia

Stocks 
 G 	 UPMSI; NFFC/ 1984-on- IDRC; RF; 

BFAR 	 going ICLARM 

2. 	 The Federal Republic of
 
Germany -Israel Fund for Agri­
cultural Research in Third-

World Countries: Aquacultuie
 
Project
 

Subproject 1. Utilization of
 
Tilapia Genetic Resources for
 
Expansion of Aquacultur. 
 G 	 ARO; HU; IAD 1986-1989 BMZ 

Subproject 2. Optimal Man­
agement of Aquaculture
 
Pond Systems in Develop-

Ing Countres 
 I 	 ARO; ICU; T/IIT 1986-1989 BMZ 

3. 	 Research for the Development
 
of Tropical Aquaculture Tech­
nology for Implementation

In Rural Africa I 	 DOFM; UM 1985-1991 GTZ 

4. 	 Development of a Research
 
Framework for Integrated
 
Agriculture-Aquaculture

Fa.-milg Systems I 	 UNDP; WB 1986-1988 UNDP 

5. 	 Development of Aquaculture 
and Fisheries Activities for
 
Resettlement of Families from
 
the Saguling and Cirata Reser­
voirs, West Java, Indonesia I IOE/PU; PLN; 	 1986-1989 WB 

UPT; WB 

6. 	 Technical Assistance for a Re­
appraisal of and Dtvelopment
 
and Testing of New Rice-Fish
 
Farming Systems T 	 CLSU; IRRI/ 1987-1989 ADB 

ARFSN 

7. 	 Coastal Aquaculture Center C GSI; GPG 	 1986-on- APSF; 
going ODA; SF 

8. 	 International Giant Clam
Mariculture Project C 	 CORD; FDWS; 1983-1988 AIDAB; 

JCU; DPIQ; NZ
 
UPNG;SU;
 
UPMSI; MAFF;
 
MNR; TDRI; 
UNT; MMDC 

9. 	 Network of Tropical Aqua­
culture Scientists G ;I;C 	 Individual 1987-on- ICLARM 

membership 	 going 

10. Technical Assistance for 
Genetic Improvement of
 
Tilapla Species in Asia 
 G 	 BFAR;CLSU; 1988-1991 ADB; 

UPMSI ICLARM 
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List of Acronyms for Table 1 

ADB - Asian Development Bank
 
AIDAB - Australian International Development Assistance Bureau
 
ARFSN - Asian Rice Farming Systems Network
 
APSF - Australia and Pacific Science Found htion
 
ARO - Agricultural Research Organization, Israel
 
BFAR -
 Bureau of Fisheries and Aquatic Resources, Philippines
BMZ - Bundesminsterium fdr Wirtschaftliche Zusammenarbeit 
CLSU - Central Luzon State University, Philippines

CORD - Center for Oceanological Research and Development, Jakarta, Indonesia

DPIQ -- Fisheries Research Branch, Department of Primary Industry, Brisbane,
 

Queensland
 
DOFM - Department of Fisheries, Mala;i

FDWS - Fisheries Division, Western Samoa
 
GPG -- Guadalcanal Provincial Government, Solomon Islands
 
GSI - Government of Solomon Islands
 
GTZ -
 German Agency for Technical Cooperation
 
HU -- University of Hamburg

IAB ­ hstitute of Aquatic Biology, Achimota, Ghana

IDRC - International Development Research Centre, Canada
 
IOE/PU - Institute of Ecology; Padjadjaran University

IRRI - International Rice Research Institute
 
JCU -
 James Cook University of North Queensland, Australia
 
KU - University of Kiel
 
MAFF -
 Fisheries Division, Ministry of Agriculture and Fisheries, Suva, Fiji
MMDC Micronesian/Mariculture Demonstration Centre, Koror, Repuhlic of Palau

MNR - Fisheries Department, Ministry of Natural Resources, Honiara, Solomon
 

Islands
 
NFFC - National Freshwater Fisheries Center
 
NZ - New Zealand, Ministry of Foreign Affairs
 
ODA - Overseas Development Administration of the United Kingdom

PLN - Indonesia Power and Light Company
 
RF - Rockefeller Foundation
 
SF -
 L.J. and Mary C. Skaggs Foundation, USA 
SU - Silliman University, Dumaguete City, Philippines
T/1IT - Technion, Israel Institute of Technology
TDRI - Tropical Development Research Institute, Overseas Development Administra­

tion, United Kingdom 
UM - University of Mala ,i
UPMSI - Marine Science Institute, University of the Philippines, Quezon City
UPT - Dinas Perikanan Province and Unit Pelaksaman Technic, Saguling/Cirata
UNDP - United Nations Development Programme
UPNG - University of Papua New Guinea, Port Moresby
UNT - University of Newcastle-upon Tyne 
WB - World Bank 
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This networking will be vital in ensuring complementarity of the program's
activities with national and regional programs. It will also provide
opportunities for visiting researchers to participate in program activities. 
Networking activities will be highly interactive between the three progrm 
areas shown in Fig. 8, particularly the development of improved tilapia and 
carp breeds for integrated farming systems. Genetics and integrated farming
system research will be combined in some institutions. 

The Network of Tropical Aquaculture Scientists (NTAS), which began in 
early 1988, will function in the same mode as ICLARM ofthe Network
Tropical Fisheries Scientists (NTFS) which links over 800 scientists in 73
countries. It is for individuals not institutions. Because aquaculture is such a
large, diverse field of study, membership is confined to research scientists 
whose major work is in the following ICLARM priority areas: 

1. Genetics of finfish cultured in the tropics
2. Tropical integrated agriculture-aquaculture farming systems 
3. Coastal aquaculture of tropical molluscs 
The main purpose of the NTAS is to link together aquaculture scientists 

working in the tropics, especially those working in isolation and having
difficulty in accessing relevant information. The principal vehicle for
communication is a newsletter (Aquabyte") for exchanges of'informal notes, 
news and views on research. Members are encouraged to writE articles on
research methods, experimental design, data analysis and interpretation.
Information on microcomputer methods and development of software for the 
chosen research fields are emphasized.

Further details on the three research units and associated network 
activities follow, discussed according to the various objectives and priorities
chosen under ICLARM's aquaculture research themes - genetic improvement
and technology for low cost inland and coastal aquaculture systems. 

Objectives and Priorities 

1. Genetic improvement of cultured fish 

a) Objectives 

Inadequate attention has been paid to genetic improvement of cultured 
fish, particularly in third-world countries, most lackof which professional
fish geneticists and the facilities to initiate and carry out long-term genetic
research programs. This is arguably the greatest hindrance to increasing
cultured fish production. Genetic improvement has been a key factor in
increasing agricultural production. Genetic improvement of rice and other 
crops has become a highly developed science producing disease-resistant,
adverse soil- and climate-tolerant varieties, while modernin livestock
production, breeding programs have given superior performance with respect
to survival, growth rate, feed utilization, carcass composition and fecundity.
In contrast, tropical aquaculture uses breeds which are nearly all relatively 



37 undomesticated and close to wild types. There is also evidence for the tilapiasthat genetic deterioration from inbreeding and interbreeding between farmedand wild fish is widespread, especially in Asia, the location of the major
tilapia industries. 

A common misconception is that it will be many years before fish geneticresearch can impact on production, but this is not so. For the African tilapias,the documentation of wild and captive genetic resources, their conservation,evaluation and use in simple hybridization and breeding programs could leadto significant yield increases within only a few years. This is possible becausetilapias have a generation time of only 4-6 months and can be bred year­round in the tropics. The carps have longe-r generation times (normallyseveral years) but significant culture performance improvements are alsopossible for these fish, which are extremely popular in China, Indonesia andthe Indian subcontinent. The research methods established for coldwaterfishes (for example, the genetic gains achieved in the Norwegian salmonindustry) can be applied to tilapias and carps. For tilapias, an improvementof 4-8% per generation can be expefted in growth rate, the most importantculture performance trait. This research theme is exactly the type of long­term basic research theme that should be tackled by an international center 
such as ICLARM. 

b) Priorities 

The first ICLARM priority in this research theme is tilapia,concentrating on the Nile tilapia (Oreochromis niloticus) which has wideappeal throughout the tropics. Tilapia culture in tropical and subtropicalAsia is very important. For example, 50,000 t/year are cultured in thePhilippines, a similar quantity in Taiwan and large but poorly documented
amounts in other countries. All the significant Asian tilapia industries
depend upon poor genetic resources ­ the descendants of a few introductions
to Asia of a very few fish. Most of these introductions have come by way of
Israel and other intermediate nontropical sources. The solution is to bring
more diverse tilapia genetic material directly from Africa to Asia and to use itto develop improved breeds for tilapia culture worldwide. This is ICLARM'stop priority in its aquaculture program, to be pursued through long-term coreprogram research and linkages with a select group of cooperating
institutions. 

A similar effort is possible for the carps (common carp, Chinese carps,Indian major carps and some other local carps such as Puntius and Labeospp.) but is of second priority for ICLARM because of the lower potential ofcarps in many locations. Carp genetic resources are found mainly in China,central and eastern Europe and the Indian subcontinent. The indigenouscarps of Africa have yet to be screened for culture potential. Carp geneticimprovement research is included in the program's networking activities. 
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THE AQUACULTURE GENETICS UNIT AND
 
NETWORK ACTIVITIES
 

It is broadly agreed that the site for a coordinated thrust in fish genetics 
research should be in tropical Asia but at present there are no suitable 
facilities for the core program envisaged. 

Using criteria for selecting sites for an international center, ICLARM is 
seeking an appropriate site in the Philippines for an Aquaculture Genetics 
Unit in association with one or more existing institutions, to be constructed 
when funds permit. It will occupy a 3-4 ha site, having a modest laboratory 
and hatchery, ponds and tanks and a small scientific and support staff. It will 
concentrate primarily on tilapia genetic improvement and secondly on 
training in this field. The unit will receive tilapia founder populations 
(principally 0. niloticus collected from its wide geographical range in Africa) 
and will develop improved breeds. The unit will incorporate a tilapia 
germplasm collection, duplicated at one or more network institutions, and 
will be responsible for an international registry of tilapia strains. 

Selective breeding research will be done at the unit and in the national 
institutions participating in the associated network activities. Any genetic 
gain will be transferred rapidly to the culture industry through supplying 
information and improved breeds to national research and extension 
organizations and thence to farmer cooperators. Germplasm and improved 
breeds will be distributed through the network to member institutions for 
cooperative research and adaptive field trials, especially in integrated 
farming systems. 

For the tilapias, ICLARM attaches particular importance to developing 
interregional (Asia-Africa) linkages so that Asian researchers and culturists 
can access tilapia germplasm to produce improved breeds, while African 
researchers and culturists can benefit from Asian experience in developing 
aquaculture systems. The tilapia genetic resources of Africa are a global asset 
and the need for aquaculture development in Africa is a global concern. 
ICLARM follows the view of CGIAR centers operating in Africa that there 
should be a responsible attitude to exchange of germplasm between source 
and recipient countries to safeguard the interests of both. 

ICLARM's plans include t ,e development of network linkages with 
African national institutions in an international effort to promote the 
documentation, conservation and wise use of tilapia genetic resources, many 
of which are threatened by environmental degradation and mixing through 
poorly controlled fish and water transfers. Conservation of wild habitats, 
establishment of culture collections (for native tilapias in African countries, 
to avoid contamination of wild stocks) and appropriate exotic species in Asia 
and cryopreservation of tilapia sperm will all be important components of 
this effort. Detailed recommendations on all of these aspects have been 
compiled in the proceedings of an ICLARM workshop on Tilapia Genetic 
Resources for Aquaculture, 23-24 March 1987, funded by the Federal 
Republic of Germany. Among the wideranging recommendations agreed by 
the 37 participants from Africa, Asia and the developed countries was that 
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ICLARM should lead such international efforts by establishing aninternational registry of tilapia strains. The initiation of this and indeed therate of progress in the attainment of all the objectives described above willdepend upon obtaining financial support for the proposed program structure,
facilities and staffing.

The genetics unit and network activities will link the research efforts ofaqv culture geneticists in Asia, Africa, developed-country universities andot'. ' regions. Major features of activities will be workshops and training
courses and the improvement of research methodologies. 

2. Technology for low-cost systems 

This second program theme of ICLARM is highly interactive with thegenetic improvement theme, because the cultured organism and its culture
environment must be studied together. A truly interdisciplinary researchapproach is required, combining biology, economics and sociology. Relatedsocial science work will be conducted in part by the Asian Fisheries Social
Science Research Network, which is coordinated by ICLARM (see p. 67 to 77).Here also the focus is on systems appropriate for small farms where theresearch rationale is guided by issues of income and employment generation
and by concerns for equitable distribution of benefits from aquaculture
technology. This program theme is subdivided into two components:
freshwater and coastal aquaculture. 

a) Objectives: freshwater aquaculture 

For freshwater aquaculture, the program focus is on the integration ofaquaculture with agriculture -- otherwise known as crop-livestock-fishintegrated farming. Organic wastes (such as composts, livestock manure and
sewage) have been used as fishpond fertilizers for centuries in Asia. They
stimulate production of natural aquatic feeds, 
 and therefore reduce or
eliminate completely the need for farmers to provide inorganic fertilizers and

fish feeds, which are often prohibitively expensive.


Such systems are very productive, profitable and beneficial in 
terms ofcash generation and nutritional improvement for farming households
(particularly in the tropics). For example, in an ICLARM cooperativeresearch project in the Philippines, yields of up to 10 tonnes of fish/ha/year 
were demonstrated from freshwater ponds using livestock manure as the soleinput. Backyard ponds (approximately 200 m2) in Thailand, supplied with
farm and household wastes, have yielded an average 175 kg of fish/year,
sufficient to supply the entire animal protein needs of a household of fivemembers. The fish used in such systems are tilapias and carps.

However, the scope for improvement in productivity and profitability ofsuch systems and their sustainability has been little studied. Research groups investigating this in the tropics are scattered and lack access to 



40 

information, ideas and linkages which could accelerate their progress. In 
most aspects of systems technology, animal hu-bandry and farm 
management, these groups fhce common problems. Above all, they lack
appropriate methodologies to investigate and improve these interactive 
systems. Moreover, the necessity for an interdisciplinary, 'whole farm' 
approach, such as is common in farming systems research, is not yet widely
appreciated by aquaculture researchers and educators, and in this area 
ICLARM expects to play a leadership role. 

b) Priorities: freshwater aquaculture 

The first priority is technology development for viable crop-livestock-fish
integrated farming systems in Asia and Africa. The challenge in this area of
research is to examine existing farming systems and to develop, through
research, technology for the integration of a fish culture subsystem into these
farming systems to improve productivity, profitability and human nutrition.
First, we must study how to manipulate and optimize systems in Asia and 
then, after very careful appraisal of African farming systems and their
economic and social context, to transfer and adapt promising technology tor 
use in Africa. 

The second priority is development of systems models, based on analysis
of existing data sets and new experiments which are interactive with the
modelling work. Systems modelling, including biotechnical and economic
factors, is an important tool for understanding the potential and constraints
of integrated farming systems. The priority for ICLARM work in this area is 
to apply this technique tc existing data sets (from African and Asian farms
and experimental stations) and then to test/improve models by further 
experimentation and application. 

TIlE INTEGRATED FARMING UNIT
 
AND NETWORK ACTIVITIES
 

The development of integrated farming technologies requires a long-term

research effort. This is possible only in a dedicated facility which is currently

lacking. ICLARM is planning such 
a facility, an Integrated Farming Unit, in
tropical Southeast Asia, in cooperation with institutions experienced in this
field, principally the Asian Institute of Technology (AIT), Bangkok, Thailand; 
a well-established, independent, nongovernmental, regional institution with
its aquaculture research and education (M.Sc.) program focused on crop­
livestock-fish farming. 

,An Integrated Farming Unit facility is envisaged similar in size to the
Aquaculture Genetics Unit previously described. It will require experimental
ponds and plots, tanks, animal houses, laboratory facilities and a scientific 
and support staff to complement existing facilities. It will lead associated
network activities with selected institutions, principally in Africa and Asia, 
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with linkages to a select number of universities in developed countries and 
other regions. The research program will focus on how to integrate a fish 
subsystem into existing Asian and African farming systems, for the benefit of 
small-scale producers. Rice-based and maize-based systems will be 
investigated through the network, the former in Asia and latter in Africa,
facilitated by ICLARM's linkages with aquaculture institutions and 
development of new linkages with other groups -- principally the relevant 
International Agricultural Research Centers of the CGIAR system,
universities, FAO/UNDP projects and other development initiatives. 

The Integrated Farming Unit and network institutions will pursue in­
depth research on subsystem interactions in crop-livestock-fish systems,
including biological, technical, economic and sociological constraints to their 
implementation by small-scale farmers. Investigation of cost-effective inputs
(agricultural by-products) fishpondsto and methods for maximizing
productivity and profitability by manipulation of terrestrial and aquatic food 
chains will be carried out. Adaptive field trials will be undertaken by
participating network institutions and by farmer cooperators. 

ICLARM's cooperative project with the Government and University of
Malawi, entitled Research for the Development )f Tropical Aquaculture
Technology for Implementation in Rural Africa, which commenced in 1985,
has funding from the German Agency for Technical Cooperation (GTZ) up to 
1991 and concentrates on integrated farming research and development
issues in Africa. Through the project, with leadership from ICLARM HQ and 
linkages with other African and Asian institutions, researchers will study the 
biological and social aspects of implementing viable crop-livestock..fish
integrated farming in rural Africa. The research and training activities have 
a broad scol'e from socioeconomic surveys to critical research on the use of 
agricultural by-products as fish feeds and pond fertilizers. 

c) Objectives: coastal aquaculture 

Bivalve molluscs are amongst the most attractive organisms for coastal 
aquaculture because, with the exception of a few hatchery operations, they

require no artificial feeding. They also offer considerable potential to
 
generate 
 income for displaced coastal fishermen seeking alternative 
activities. ICLARM has focused on the bivalve molluscs in cooperative

research and training on coastal bivalve culture 
in Southeast Asia. The 
Center's program now focuses primarily on culture of the largest bivalves,
giant clams, in a long-term project e;mbracing selected countries in Southeast 
Asia and the South Pacific. 

This focus arose from recognition of the technical feasibility of 
nonintensive giant clam culture in coral reef environments in the Indo-Pacific 
region. Giant clams are phototrophic, like plants, and therefore the world's 
only self-feeding potential farm animals. Stocks twoof the largest species
have been seriously depleted throughout the Indo-Pacific region and in some 
cases extinguished by intensive harvesting and poaching by foreign fishing 
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vessels; the latter because of extremely high prices paid in Asia for the large 
muscle which closes the shells. This overexploitation of natural stocks 
suggests that giant clam culture for local food production and export could 
have major potential in the tropical Indo-Pacific. It appears to offer islanders 
in relatively remote areas the possibility of export earnings and local food 
supplementation from an activity which is in harmony with traditional 
lifestyles. 

The need for an experimental giant clam hatchery in a representative 
equatorial Indo-Pacific environment was identified early in ICLARM's 
planning process. Such a facility would provide an assured output of seed at 
known cost and be the basis for nursery and growout systems in various 
habitats and locations. It would also provide the opportunity for developing a 
selective breeding program for giant clams and for further studies of many
other aspects of giant clam culture. The logical site for such a hatchery was 
the South Pacific where there is a general lack of income-earning 
opportunities and where giant clams are important food items as well as 
highly exportable commodities. 

Since construction of a hatchery would provide facilities which could be 
used for other aquaculture purposes, a more general facility was proposed, 
where a variety of new techniques and approaches could be investigated 
towards development of several viable coastal aquaculture opportunities.
After exploring several alternatives, ICLARM in 1987 began to construct this 
Coastal Aquaculture Center in the Solomon Islands, at the invitation of the 
government. 

COASTAL AQUACULTURE CENTER 
AND NETWORK ACTIVITIES 

The overall objective in the development and operation of the Coastal 
Aquaculture Center is to develop economically viable aquaculture systems 
which will be of significance to the economies of Pacific island nations in 
particular and to tropical coastal areas in general. 

The chosen site was the Solomon Islands. In addition to being one of the 
few countries in the region with good stocks of all species of tridacnid clams, 
the Solomon Islands offer a great diversity of sites and habitats for coastal 
aquaculture undertakings, ranging from deep fjords to atolls and from coastal 
shelves to immense lagoon systems. 

In the context of giant clam culture these habitats offer the opportunity 
of testing and developing a wide variety of nursery and growout systems, all 
supplied from a centrally located hatchery. By virtue of its location in the 
central western Pacific the hatchery is also strategically located to supply 
seed clams in the future to other undertakings in the region, subject of 
course, to proper and rigorous quarantine precautions. 

ICLARM is currently establishing the Coastal Aquaculture Center on a 
4.8-ha site on Guadalcanal Island, near Honiara, the national capital. A 
Giant Clam Hatchery is the first facility to be developed at the Center and is 
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a collaborative undertaking by ICLARM and the Division of Fishtiries,Government of Solomon Islands, with the cooperation of the Guadalcanal
Provincial Government. This activity follows a three-year collaborative 
project with James Cook University, Townsville, Australia, during which a
network of cooperating institutions was established under the International 
Giant Clam Mariculture Project (see Table 1). The network is managed by
ICLARM. 

By the end of 1987, the Coastal Aquaculture Center comprised alaboratory/hatchery building; staff housing; four chalets for visiting scientists 
and research assistants; broodstock, nursery and settlement tanks; andfreshwater and seawater pumping equipment. With the Center operational,
networking activities will be enlarged. This will concentrate on giant clamsinitially, but will also incorporate research and development on other
molluscs and promising coastal aquaculture systems of relevance to tropical 
countries. 

Within the Pacific region, there have been few successful aquaculture
enterprises. Attempts over the phst three decades at oyster, mussel, milkfish,tilapia, and rabbit fish culture have all failed. More recently, however,
cultivation of the seaweed, Eucheunma sp. has been successful and penaeid
prawns are now farmed by various corporate ventures in scattered locations.
Owing in substantial part to ICLARM initiatives, the potential of giant clamculture has now been recognized and there is intense interest in this topic
throughout the region. However, other aquaculture possibilities have never
been seriously addressed, in some cases because the appropriate technologies
and methods have only recently been developed; in others because theeconomic potentials have not been recognized. A third aspect is that relative
costs of high-quality seafoods have increased in recent years, leading toimprovements in the potential profitability of a variety of aquaculture 
ventures.
 

Finally, there has never been a permanent regional facility for

aquaculture in the South Pacific region and much of the failures of the past
in this field can be traced to the transient nature of projects and

inappropriate advice of many short-term consultants. 

the
 

d) Priorities: coastal aquaculture 

The prime focus of the Coastal Aquaculture Center for the foreseeable

future will be 
 on the culture of giant clams. While a satisfactory initial
scientific basis has now been laid for giant clam culture, there are still manytopics which need to be investigated before there is an adequate
understanding of most aspects of the subject. Of high priority are further
studies of the basic ecology and biology of giant clams., management offisheries for giant clams (including studies of the feasibility of supplementing
natural stocks with hatchery-reared seed clams) and the development of cost­
effective hatchery and nursery systems. Much more work is needed on
reproductive condition and seasonality spawnin,; inand induction 
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broodstock. Knowledge of the genetic characteristics of giant clams is 
minimal. Improvements in hatchery and nursery methodology are possible 
and will have a strong bearing on the economics of giant clam culture. 
Aspects of the growout systems include practical considerations in addition to 
investigations of social and legal aspects of clam nurseries and farms. 

Studies of the economics of giant clam culture and product development
will be of particular importance in the planned programs. Other areas with 
strong possibilities for fruitful research -- some of which ICLARM will 
investigate ovc', the coming five-year period with a view to planning research 
-- include: culture of other moliuscs with good commercial potential; ranching 
and culture of reef fish species; culture of marine algae of commercial 
importance, especially Eucheuma; and prospects for mass collection of 
valuable fish and crustacean seed supplies for later culture. There will be 
network linkages and cooperative activities in all these work areas. The 
Coastal Aquactilture Center is expected to become a regional ofsource 
information, training and research supervision for higher degrees in 
aquaculture. The degrees themselves would be offered by a regional 
university, such as the University of South Pacific which has its main 
campus in Fiji and outreach activities throughout the region. 

ProgramDevelopment 

The Aquacultuie Program structure, depicted in Fig. 8 (p. 33), will take 
at least five years to complete and will depend upon available funding.
During the next five years, most if not all of the current program activities 
lisLed in Table 1 (p. 34-35) will become parts of the core program and network 
activities. Table 2 describes the likely development of the program. The 
network activities in Aquaculture Genetics, Integrated Farming and Coastal 
Aquaculture will be established without waiting for the completion of 
construction of the respective research units. Rather, these activities will be 
established by building on the program's existing linkages and projects; with 
Philippine institutions to receive and begin initial evaluation of the first 
importations of new tilapia genetic material from Africa; with AIT and 
African and Asian research groups for development of integrated farming 
research methods and with in';titutions already participating in giant clam 
research. The NTAS became operational in early 1988. 

The construction and staffing of the research units will depend upon the 
progress of negotiations with cooperating institutions and donors. 
Construction of the Coastal Aquaculture Center is almost complete and 
broodstock giant clams have already arrived. In broad terms, it is intended 
that the first harvests of cultured giant clams will be test marketed in 1992 
(possibly earlier if putative markets for scallop-sized clams materialize). By
that time a substantial array of potential products will have been developed, 
selected village groups in the Solomon Islands will be maintaining ocean 
nurseries and growout systems, the hatchery will be producing 750,000 one­
year old clams per year and progress will have been made on major topics 
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Table 2. Approximate timefrane for the future development of ICLARM's Aquaculture Program. 

Program Component/Activity 1988 1989 1990 1991 1992 1993 

A. 	 Manila Headquarters ()IQ) 

1. 	 Acquisition of additional facilities and staff I 
2. 	 In-house research, training and information

activities 
-.
 

3. 	 Organization of conferences and workshops I. ....
 
4. 	 Coordination and organization of reporting,


reviews arl other publications 

5. 	 Organization of activities of the Network 

of Tropical Aquaculture Scientists; publica­
tion of Aquabyte' 
 -

6. Advisory services 

B. Aquaculture Genetics Unit (AG U) and Aqua­
culture Genetics Network Activities
 

1. 	 Planning /siting/agreem ents/secu rlng funding

for AGU 
 I 

2. 	 AGU construction and staffing/initial germ­
plasm collection
 

3. 	 AG 11tilapia breeding programs start
4. Establishment of network activities; initial
 

coordination from I1Q
 
5. 	 Network cooperative research and training:
 

tilapias ani carps
 
6. 	 AG U fully operational 

C. 	 Integrated Farming Unit (II'U) and Integrated
 
Farming Network Activities
 

.
 Ila no ing/sit ing!al ree m en ts /secu ring funding

for IFU 


2. 	 IIU co nstnction and staffing 
3. 	IFU research program starts 
1. Establishment of network activities; initial
 

coordination froin IIQ H
-

5. Network cooperative research and training:
 

crop-livestock-fish farming
 
6. 	IF.U fully operational 

1).Coastal Aquaulture Center (CAC) and Coastal
 
Aquaculture Network Activities
 

1. 	 Establishment of network activities; coor­
dination from CAC
 

2. 	 CAC cooperative research and training:

coastal aquaculture, 
focus on giant clams I 

3. 	 CA C fully operational 
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relating to genetics, selective breeding, pathology and cultivation systems. A 
good understanding of the economics of giant clam culture should then be 
available. At the end of the fifth year (1992), giant clam culture is expected to 
be recognized as a new industry in the South Pacific region.

ICLARM hopes for rapid recognition by donors of the importance and 
likely impact of the proposed genetics and integrated farming units and their 
proposed network activities, so that similar rapid progress can be made. It 
should be mentioned here that the most likely components of the program to 
be supported by any future involvement in aquaculture research of the 
Consultative Group on International Agricultural Research (CGIAR) are 
those devoted to inland aquaculture; that is, those on genetics and integrated 
farming. 

A summary budget for the Program for 1988-1992 is included in the 
complementary document, ICLARM Five-Year Plan, Part 2. Projected 
Budgets. 



RESOURCE ASSESSMENT AND MANAGEMENT 
PROGRAM
 

Rationale 

Fresh water and table salt 
which are 

are the only products consumed by peoplenot derived from the earth's biosphere. All other things that wedrink and eat were either parts of plants or of animals which themselvesdirectly or indirectly relied on plants. A similar situation exists for textilesand paper, essential elements of our material well-being and of our literacy,respectively, and for the 'arious compounds that form the basis of thepharmaceutical industries. Thus, whether we live in countries that areindustrialized nr not, developed or not, we still depend totally, to meet ourbodily anti cultural needs, on photosynthetic processes and biological
production.

This undisputable fact, one may think, should be reason enough for amajor part of human activities and material research to be directed,worldwide, toward the management and improvement of the earth'sproductive capacity - especially in view of the rapid increases of the world'spopulation. However. one does not need to be an alarmist to note that it isprecisely the opposite which is happening. Worldwide, and particularly intropical third-world countries, where population growth is most rapid, thevery basis of the earth's biological production is being gradually and quite
literally eroded away.


The major causes for this degradation, as far as terrestrial habitats 
areconcerned, are large-scale monoculture, the resulting losses and/orimpoverishment of top soil, overgrazing of rangeland and other marginalhabitats, and deforestation and the resulting erosion. All of these processes,directly or indirectly affect aquatic habitats and their biotic production, theareas of ofconcern ICLARM's Resource Assessment and Management
Program.

The open-access nature of most aquatic resources and their increasingoverexploitation, particularly in the last decades, has turned much of thedebate between conservationists and resource managers over rates of use intoa sterile exercise. The point here is that "tapping of aquatic resources" isusually followed by a rapid, totally uncontrolled expansion of "harvesters",leading to overexploitation and overcapitalization of the fisheries, past any
rationally definable optimum.

This situation is documentable foi the majority of fisheries throughoutthe world, tropical arid otherwise, as well as for mangrove coastal zone areas.The prevention of further environmental degradation, the rehabilitation ofproductive systems and habitats and the rebuilding of exploited resourcesand animal populations are commonly shared goals for these systems. The 
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task for ICLARM and its cooperators is how research, and associated training
and information activities, can contribute to progress in the right direction. 

Most fisheries of the world, whether temperate or tropical, inshore or 
offshore, small-scale or commercial, may be described as "overcapitalized":
there are too many fishermen and too many boats chasing too few fishes. 
However, politicians are often unable to acknowledge constraints resulting
from resource limitations, and usually comply with the demands of the most 
vociferous segments of the fishing industry. This usually prevents long-term
solutions to the overexploitation problem; rather, "quick fix" solutions, such 
as further subsidies and/or inconsequential legislation are implemented.
Indeed, it is still rare for the overfishing problem to be generally recognized
in tropical countries; more often views of'"limitless" resources are maintained 
even in the face of declining annual national catches and scientific evidence 
to the contrary. 

The widespread failure to address economic and social conflicts within 
the fishing industry, and even to organize fishing to provide a stable supply
of fish, most often stems from the failure to fully understand the 
consequences of three interacting features of fisheries: 

* fisheries resources although often bountiful, are always finite; they do 
not respond, past a certain level, to further increase of fishing effort 
by a corresponding increase in yield; 

- entry into fishing is usually open, with the fish belongingto whomever 
catches them; fishery resources are "common property" and fishing, 
unlike farming, is an "open-access" activity; 

- demand for fish, for positive economic returns on boats and other 
capital investments and (in most third-world countries at least) for 
jobs in the fishing sector are steadily increasing;if left on its own, this 
demand will always produce levels of.fishing effort far beyond that 
needed to exploit a stock optimally. 

These three features are the essential reasons why, for example, the 
North Atlantic fisheries are overexploited and overcapitalized, with about 
US$1,000 million of potential resource rent dissipated annually. In Southeast 
Asia, they are the cause for declining catch and fishermen incomes in such 
countries as Thailand and the Philippines. The above-mentioned key features 
of fisheries are also the cause for recurring, often violent, conflicts between 
fishermen. For example, conflicts between Indonesian small-scale fishermen 
and trawl operators became so intense that the government in 1981 banned 
trawling in Indonesian waters altogether. 

Recent interdisciplinary studies conducted in various parts of the world 
strongly support the suggestion that small-scale fisheries throughout most of 
the third world are economically more efficient than large-scale fisheries,
besides usually exploiting resources in a way that guarantees their renewal. 
However, insufficient comprehensive interdisciplinary research has been 
carried out on small-scale fisheries. For example, a number of comprehensive 
studies exist on the (large-scale) deirersal trawl fisheries of Thailand and the 
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(large-scale) fishery for Peruvian anchovies, both by local (Thai andPeruvian) and by foreign researchers, but few exist on the small-scale sectorof these two countries, although they employ far more people (in the case ofThailand) or provide the bulk of the fish for human consumption (in the case 
of Peru).

There are a number of obvious sociological and other reasons whyresearch on small-scale fisheries is usually neglected. One of them is thesimple fact that it is usually far more difficult to study small-scale thancommercial fishermen. In the tropics, small-scale fishermen, operating avariety of gears which often change between seasons and are often modifiedas new construction materials become available, usually land their catches atthe most unpredictable hours (to nonfishermen at least!), in faraway,inacessible places. Catches may in part be earmarked for consumption bytheir own families, with the rest sold in small batches to processors ormiddlemen with whom the fishermen are linked through complex ties of 
mutual dependence. 

Obtaining reliable estimates of total catch, its composition and of otherimportant statistics in these fisheries therefore is extremely difficult. Yet,making appropriate decisions concerning allocation of total available catchesamongst small-scale and commercial fisheries, especially when they compete,
requires that such data be available and analyzed.

The gathering and aialysis of catch and biological data for use inmanaging fisheries, including that required foi" the more straight-forwardpractice of stock assessment, is necessary because it is only through analysis
of the performance of a fishery, of its catches and their trends that rationaldecisions can be taken. For example, when analyzed such data, coupled withdata on fleet economic performance, can help determine whether fleetexpansion should be encouraged (the rarer case), or discouraged, or whetherattention should be given to the development and deployment. of new gears orto gear restrictions. One important role for an international center such as 
ICLARM, devoted to research to improve decisionmaking, should thus be toreduce the costs involved in routine stock assessment, vnd to make such
 
assessments feasible where previously, 
as in the case of tropical small-scale
fisheries, they were thought to be impractical. This involves concentrating on
the development of appropriate methodologies, the area to which ICLARM
has devoted its stock assessment research in the last decade.


Fisheries economics research, long seen by many as only complementary
to management schemes that were structured around the biology of fish
stocks, is also extremely important in tropical fisheries, since fisheries
economists, rather than fisheries biologists, are the ones most qualified
assess and compare the direct 

to 
and indirect costs and benefits of variousmanagement schemes. In small-scale fisheries, econcmists also can help byquantifying the costs and benefits of alternative employment schemes(including aquaculture), evaluating management options, and assessing theindirect costs incurred by developing economies when large segments of theirpopulation are kept outside the mainstream of society. Here again,methodologies need to be developed, tested, modified and disseminated. 
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Another important area, where resource economics can usefully
intervene as far as fisheries in third-world countries are concerned, is the 
marketing aspect. Examples of relevant issues here are the cost/benefits of 
production for export vs domestic consumption, the competition of developed 
vs third-world countries on the international fish markets and related issues. 
Finally, the analysis of resource economics increasingly will be needed to help
formulate strategy and tactics of negotiations involving access by foreign
nations to their exclusive economic zones (EEZ), as regulated by the new Law 
of the Sea. 

Active programs of management of living aquatic resources in third­
world countries are only now being considered by governments because 
seemingly irreparable damage to coastal ecosystems, of which such resources 
are a part, is occurring at an alarming rate. Traditional resource 
management measures by coastal communities in conserving their 
resources/ecosystems have been abandoned as a result of economic, political
and population pressures, especially since World War II, and can no longer be 
counted upon to assure these resources are available for future generations. 
New approaches are desperately needed. 

Existing management schemes in most nations, including those for 
fisheries, are unisectoral in approach and mainly directed towards 
conservation of the resources through various laws and regulations governing
their use. However, these laws and regulations in most cases have not been 
effectively implemented or enforced and illegal exploitation, such as the use 
of explosives and destructive gears for fish and coralline resources, continues 
unabated. In fact, it is extremely difficult to find a good example among
third-world counitries of living aquatic resources that are effectively and 
scientifically managed.

The complexity and diversity in coastal resource use in the tropics call 
for integrated coastal resources management strategies involving various 
relevant economic sectors, the regulation of which requires the 
understanding and support of those affected. Despite their frequent inability
to make hard decisions towards resource management, most governments 
today have become more aware recently of the need for rational, sustainable 
utilization of their nation's living resources. The problem is that these 
policymakers are confronted with national economic development priorities
that may conflict with long-term resource management, and the absence of or 
insufficier,6 relevant databases for policy decisions and management options. 

One good example of this problem is the large-scale development of 
mangrove swamps for fish and shrimp ponds. While ecologists have qtrongly
voiced the need to conserve mangrove swamps to help sustain the nursery
grounds of certain species of shrimp and fish, they have failed to provide
substantiated quantitative data on the potential loss of shrimp or fish stocks 
in the inshore waters, and of other relevant activities such as nipa palm
production, if the mangroves were cut. Consequently, voices in favor of 
longer-term management have been drowned out by those favoring short­
term expediency; the race to develop coastal shrimp farms thus continues 
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unabated. This is not to nention potential future market constraints for all 
the shrimp hat will be produced.

The fact mentioned earlier that $1,000 milion per year of potential
resource rent is dissipated by overfishing the North Atlantic, means that 
forces other than biological and economic considerations (in the fisheries 
sector at least) are influencing the policymakers involved. The challenge
facing those who would seek to recover the lost rent in this and many other 
fisheries is to formulate alternative management plans that take into
consideration the many other factors involved, and that account for those 
factors quantitatively. 

Sound management of aquatic living resources should basedbe on
scientific databases containing basic resource information which is analyzed
and synthesized for formulating management strategies. It is essential, if the 
management plan is to be workable, to adopt a holistic, integrated approach
in resource management plan formulation. This approach must also be
interdisciplinary in perspective. Not only regulatory measures are needed to 
form the basis for environment protection and resource conservation; possible
enhancement measures, such as artificial reefs, that potentially rehabilitate 
resources and restore the environment should receive equal attention. 

ICLARM's activities in this field include a decade of development of
appropriate methodologies for the assessment of tropical, multispecies
fisheries stocks, as as awell number of economic and sociological studies,
which continue to contribute significantly to management approaches for
multispecies fisheries. The recent embarkation on a four-year ASEAN/US
Coasta! Resources Management Project executed by ICLARM and national 
groups in the six ASEAN nations is providing further opportunities to
broaden the focus of the Center's program and acquire expertise in the
development of methodologies for integrated coastal resources management 
planning. 

Focus 

While ICLARM's mandate, as its name implies, covers the management
of living aquatic resources, it is certainly logical and essential now to
establish linkages with land-based activities that have an impact upon the
nearshore aquatic environment. ICLARM needs to be certain, however, that 
its activities do not extend too far from the Center's aquatic mandate, and 
moreover that the Center's efforts remain primarily in the arena of research 
and methodology development. As in the Center's Aquaculture Program,
activities of the Resource Assessment and Management Program ar.
expected to become more refined and interdisciplinary during the coming
Five-Year Plan period (Fig. 9).

ICLARM's mandate is to devote the bulk of its resource assessment and 
management attention to problems of small-scale fisheries. It is not possible
to view small-scale fisheries in isolation, however, from other users of the 
same resources. The degree of competition between small-scale fishermen 
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and larger vessels has increased dramatically during the past few decades,
not only for shared stocks but also in terms of market competition. For
example, ICLARM's research program has expanded in recent years toinclude analysis of the Peruvian anchoveta fishery, the world's largest in
good years, which contains both large-scale and small-scale components.
Planned work in the Gulf of Mexico in cooperation with Mexican institutions 
will examine by-catch disposition because here too competition for these
species exists between small- and larger-scale vessels. In many Asianlocations, competition has become unresolved open conflict because effective 
management institutions have not developed.

It is one thing to demonstrate the existence of overfishing andcompetition between various vessel types both small and large; ICLARM andits research partners have done this effectively for the past decade. It is quite
another task to conduct research on management institutions and plans that
will be effective in resolving overfishing and problems of conflict. Yet this isclearly the direction in which ICLARM's Resource Assessment and
Managem nt Program must move in the coming decade. 

One of the reasons that aquatic resource management is not routine isthat the means tc integrate synoptically and analyze diverse kinds of
biological, socioeconomic and environmental data have been lacking. There is a need to develop an approach or system which can be used to provideinformation for aquatic/land resource planning and management for whole
countries, regions or for smaller ecological units; that is, a "what if?" system
for planners. This approach would take ICLA-RM a step beyond documenting
the need for fisheries management, for example, which it has been doing with 
some success over the past decade to addressing with its national partners
questions of alternative management approaches.

The means to facilitate at least preliminavy evaluations of this nature 
are available: specialized computer software which enable storage,
manipulation and analysis of large quantities of data of diverse kinds having
a common geographical base. These are known as Geographical Information

Systems (GIS) which provide automatic reporting in the fbrm of tabular data,
graphics and, more significantly, geographical coordinate maps. These
 
systems have been widely used for land 
resource assessment as well as

storing of countrywide resource and environmental inventories.


The use of GIS has recently been extended to aquaculture planning and
 
now needs to be adapted for living aquatic resource planning and
management. ICLARM to theproposes initiate development of a broadinformation syste3m linking aquatic and land-based activities for
comprehensive resource planning and management. Such an information 
system would build upon GIS methods for storage of resource data, inassociation with environment and social science information that can beretrieved and analyzed for a particular ecological unit or geographical
location. The system would include the use of advanced scientific technology
for resource assessment (e.g., application of remote sensing) to strengthen
and expedite the collection of living aquatic resource data. The system would
also attempt in the future to ascribe economic values to each resource and 
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information or, environmental impacts pertaining to their utilization as 
caused by economic development. 

ICLARM, with its long and successful track record of research in stock 
assessment methodology and application, social science issues and research 
methodology, and aquaculture, together with new activities in information 
research and coastal zone management, is uniquely placed to spearhead 
development of such a system for third-world countries. 

The current implementation by ICLARM and cooperating institutions of 
coastal zone research and fisheries management activities provides the 
Center the opportunity to consolidate its existing research programs and to 
focus more on management research with respect to living aquatic resources. 
At this stage the precise role of ICLARM in developing the proposed
information system cannot be definitely projected. Workshops with invited 
scientists in various relevant fields are needed at an early date to help
ICLARM identify its future role in aquatic resource management beyond the 
current parallel, but separate activities in resource assessment, economics of 
small-scale fisheries, and coastal zone management. 

Objectives and Priorities 

A number of activities based on the issues reviewed above are ongoing or 
planned. Table 3 provides details of the current areas of focus. Further 
details of ongoing activities can be found in th.'% ICLARM Report 1986. 
Several new activities are proposed:

" Development and implementation of multispecies models as tools for 
integrating knowledge on fisheries resources systems 

" Development of an interactive database on tropical fisheries resource 
management 

" Economics as if people mattered and application to the management 
of small-scale fisheries 

" Coastal zone management planning 
" A review of the future of tropical aquatic -resources 
" Aquatic Resources Planning and Management Systems 
ICLARM's current research in this field (Table 3) has followed the major 

theme of "management-oriented research" to draw attention to the present 
gap between research and management discussed above. 

An additional objective of the Program has been to promote increased 
confidence and self-dependence amongst scientists who are nationals of third­
world countries. The principal vehicle for achieving this objective is the 
international Network of Tropical Fisheries Scientists (NTFS) and 
complementary training activities. The network now serves as a major
vehicle for communication among over 800 members in 73 countries, 
primarily through the network's newsletter Fishbyte. ICLARM also serves as 
a major source of information, reprints and database searches for NTFS 
members. Training programs in stock assessment techniques have been 
promoted in a variety of ways including short courses and longer-term in­
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Table 3. Summary of the current activities of ICLARM's Resource Assessment and Man­dgement Program with the following program themes identified: (CBSAM = Computer-Based Stock Assessment Methodologies; ID Information 
Disciplinary Managemen't Approach; TMD = 	 Training and 
P1 = Project Ilmplment,ation). 

Project Title Thls, 

(Ongoing)

A. 	Tropical FishStock CfISAM 


Assessment Project 


B. Network of Tropical CBSAM/lI) 
Fisheries Scientists 

jNTFS) 

C 	 Manawlrlrrn -O,iented C{SAM!TMD 
F shrnrlsResra-tth 

Project 

D. ASEAN- Coastlt IDMA/TMD/ID 
fResouces Mannxenient 

E. Management Options IDMA/TMD 
for Small-Sctale 

Fisheries 


Coo)efat heqInsiutions 

oituse research with informal 
hnkames with various instlutons 

individual
membiership liraries 
of variousnslttsttlors are rectl. 

ientsof newsletter 

UNAM; Dept. of Fisre s. 
Bruinei 

BIRUNEI Dpt of Fisheries; 
INDONESIA- Inloresira Inst. 

ofISc!io:,; Dne(ctomrate G(eneral 
of Fishfier, Center fir O'ean. 
Olow}c-iI fhimirrh'i & Divrlivtn. 

nen rUivnitl lfrir ,sa 
IlOrjor Univ (f Aci tultwsI 

Research Institute for M, i..e 
Fisie,,ies; MALAYSIA-.Mrni , 
of Science Tn:frrtsrl(mly and 
Environment; Fisheris Depart­
merit: Univ. Kehans aarn Malaysia; 
Unlv. of Kalyl; Forrft Flrsearl 
Inst ilte; Jniv.Ptrtanwaor
 
Malaysia; PHILIPPINES-NatIl.
 
Science & Tech. Authority;

Pilt. Council forAqc. Res, &
 
Dev. IPCARD); Univ. of the
 
Phil,; Marine S:ince Inst./ist.
 
of Social Work & Co'mmunity
 

Devt./Uriv. of the Phil.
inthe
 
Varvas; IFAR; SINGAPORE-

Science Council of Singapore;
 
Nail. Uriv. of Sirnqapore;
 
Primary Prodn Dept.; THAI.
 
I.AND-Oflice of the National
 
Envirorment Board, Ministry
 
of Science, Tech.and Energy:
 
Tourisi Authority; Fisheries 
Dept.; Forestry Dept,; Land
 
Development Dept.: Kaset­
sart Uov.; Chulalongkorn
 
Univ.; Mafvidol Univ.; Mineral 
Resources Dept.; Thailand 
Deveiopmert Research 
Institute 

flay of Brntal Programme: Ford 
Fountlation; Food and Agric ulural 
Organization (FAO); Ministry Fish. 
& Livestock, Bangladesh and others 

Dissemination; IDMA = Inter-
Manpower )evelopment; and 

Durahtron Donor(s) 

continou,,s Irort core 
1979 

continuous from FAD; DANIDA; 
1982 NORAD 

1988.1989 to be identified 
(planniii) 

1986.1989 USAID 
(Phase 1) 

1986-1990 Ford Foundation 
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Project Title Therne(s) Cooperating Institutions Duration Donor(s) 

F. 	Assessment and Mgmt. IDMA 8FAR 1986-1988 World Bank
 
of Small Pelagic Stocks
 
in the Philippines
 

G. 	 ICLARM Software CBSAM/ID in-house research with informal continuous from core 
Prolet 	 linkages with various institutions 1987
 
Compleat ELEFAN
 

iProposed) 
H. 	Multisprecies Modelling CBSAM in-house research wvith informial 1988-1992 to be identified
 

linkages i lith various institiuuni­

[IMARPE, Peru; UNAM, Mesico;
 
ASEAN.USAID CHMP is!t­

tisl 

I. 	 Interactive Database ID to be ciirmpleirreiter by nireiherts 1988-1992 initially tobecore­
for Tropical Fisheries of NTFS; possibly FAO. funded afterwhich 
Resource Maniageinett UNESCO IOC donors will be 

identified 

J. 	 A Review of tIv Futinii ID acoripeirduni of tidies to he 1988-1990 initially to be core. 
of Trop.,;il Ailiijt~c produced fiy all ICLARM Staff funded aftcrwhich 
Living ReSiJL, s w/ external contributions from donors will beu 

other scierlt sts identified 

K. Socio-Econfniic IDMA/PI 	 sarni as (E) plus othis to he (pending) to be identified 
Studies on) Policy dentiiif
 
Making
 

J. 	 Intetraxtu Trainig IDMA/PI saire as (D) plus others to be (pending) to be identified 
Courses in Auiat ic ident i fied
 
Resources Management
 

Further details on these activities can be found in the ICLARM Report 1986; Tenth Anniversary. 
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house work experience programs at in forICLARM Manila individual 
scientists with more experience.

The activities proposed over the next five years and beyond follow the 
same basic theme of management-oriented research with an interdisciplinary
flavor, but will lead to a more coordinated and interdisciplinary approach to 
this field. Details follow. 

Development and implementation
 
of multispecies models
 

The fisheries resources exploited in tropical third-world countries are
usually multispecific, and may include several dozens, or even hundreds ofspecies. Such multispecies systems usually consist of a large biomass of small prey species (which may include valuable shrimp) and a smaller biomass of
larger predators. These systems are commonly analyzed on a per species
basis, and usually treated in assessment as if consisting of a single species.
Improved models which do not require large amounts of biological 
parameters have recently become available and need to be further modified
and more widely disseminated. 

It is proposed to implement such cost-effective models in various
locations over the next five years; selection criteria are: 

" availability of research group(s) interested in a joint activity with 
ICLARM on this topic; 

" availability of suitable data sets.
Sites under active consideration with potential cooperating

organizations include the Peruvian upwelling ecosystem, the Southern Gulf
of Mexico and various areas in Southeast Asia (e.g., Southern Samar Sea,
Philippines, Brunei Shelf, western Indonesian waters).

These research activities would complement three international researcl. 
programs of major interest to the global scientific community and presently
implemented within the "Ocean Science in Relation to Living Resources" 
program of IOC/FAO. These three programs are the Tropical Demersal
Recruitment Program, the International Shrimp Recruitment Program and 
the Sardine/Anchovy Recruitment Program.

The research effort itself, to be completed within a period of five years,

would be conducted 
 by a small group of ICLARM scientists within the
Resource Assessment and Management Program, working in close 
cooperation with national groups. 

Interactive database on tropical
fisheries resources management 

The information gap discussed above in conjunction with tropical
fisheries probably cannot be bridged using classical means, such asmaintaining extensive libraries, encouraging interlibrary loans and electronic 
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data exchange. Rather, it can be expected that shortage of funds for such 
classical activities will become increasingly problematical, and hence increase 
the isolation of scientists working on tropical resources from the mainstream 
of their science and from reference materials. 

The ICLARM Program proposes to alleviate this problem by developing 
a self-sufficient database implemented on standard microcomputers (and at 
first limited to tropical capture fisheries) which would provide key facts and 
informetion extracted from the literature. It would largely replace stock 
assessment text books. The database would constitute an "expert system" (an
artificial intelligence type information system in which commands or queries 
can be made in simple English).

These facts and information will include species identification keys,
morphometric data, a summary of growth and mortality information for each 
species and a summary of biological data on each species. Initially, data on 
about 200 major species will be provided on diskettes, with the ultimate goal
of covering 2,500 species. 

ICLARM's main partners in this venture will be the 800 members of the 
Network of Tropical Fisheries Scientists, whose data and information needs 
in the initial phase cf this project will provide the orientation for the form 
and contents of the database. A larger audieice will be approached
eventually, and this might involve cooperation with ocher organizations, such 
as FAO and/or UNESCO/IOC. 

Economics as if people matteredand its application 
to the management of small-scale fisheries 

At successive levels of effort, resources abundance as well as genetic and 
faunal diversity are very much reduced. System oscillations and major
ecosystem changes are reduced also and these may lead to extinction of local 
fish populations or of endemic species. Thus, numerous species of large rays
have totally disappeared fium overexploited trawling grounds in Southeast
Asia, as they have from the Irish Sea. Furthermore at this stage, fishermen, 
at least in most third-world countries, will be driven by their need for daily
subsistence to destructive fishing practices, such as use of dynamite and 
poison and in the process destroy the very system upon which their long-term
survival relies. When desperate, poverty-stricken fishermen pour bleach over 
coral reefs to kill and collect the few fish that previous dynamiting has left 
behind, conservation and rational resources exploitation have similar goals.

The problems besetting small-scale fishermen throughout the tropics
might indicate that third-world governments are not concerned about the 
poverty of their citizenry. This is obviously not true in most cases; 'the
problem is one of knowing what can be done about it. Almost every day,
choices are made concerning investments, development schemes and other 
economic activities which can contribute directly or indirectly to widening the 
gap between rich and poor. Such actions include subsidized loans being made 
available for building large trawlers that will operate in waters exploited by 



59 
small-scale fishermen, or when mangrove Etands are razed to implement an
export-oriented shrimp aquaculture scheme. 

ICLARM should continue to address these issues as it has for the past
decade and complete the plannersanalyses of the and consultants who 
propose such practices by pointing out their hidden (and not so hidden) social 
costs. This activity will be conducted using quantitative information and tools
and would include areas neglected by planners and consultants, such as the
cost to society of "policing" poor people; the costs of not educating their
children; the costs of not providing adequate preventive health care; and the 
cost of excessive population growth.

More specifically, ICLARM's activities in this small-scale fisheries area 
over the next five-year period will consist of the following: 

* continued case studies, as currently underway in the inland fishery of
Bangladesh and in other selected areas of the Bay of Bengal (this
work thus nicely complements the Southeast Asian focus of the Asian 
Fisheries Social Science Research Network, see pp. 67-77);

* preparation of a Manual on Data and Information Needs for Small-
Scale Fisheries Management, intended to provide guidelines for
inforniition acquisition, is underway in cooperation with FAO 
Fisheries Department;

* continued Lraining courses and workshop5 on Management of Marine
Fisheries in cooperation with ICLARM's fisheries scientists, with 
emphasis on research methodologies; and 

* a major new activity consisting of an Interdisciplinary Evaluation of
Artificial Reefs. This research activity seeks to clarify the potential of 
these structures, which are expanding extremely rapidly throughout
Asia, to deal with not only stock enhancement but also issues of 
competition between trawlers (which would be excluded from
nearshore areas by these reefs) and nontrawl units. The structures 
thus have major biological and income distribution implications.

* exploration of program expansion possibilities in Latin America. 

Coastalzone management andplanning 

Coastal areas of tropichl countries are characterized by highlyproductive ecosystems which support a broad range of economic activities. 
Possibly no other region in the world is more dependent on the utilization of
such coastal resources than the Association of Southeast Asian Nations
(ASEAN) region comprising Brunei Darussalam, Indonesia, Malaysia, the 
Philippines, Singapore and Thailand. 

With the increasing populations and rapid economic growth in thesecountries, coastal resources have contributed significantly to economic
development. However, because these resources have been exploited through
extraction, environmental degradation as well as conflicts in resource
utilization due to sectoral miscoordination have resulted. Lack of an adequate 
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information base on these resources has been a further complication.
Exploitation of such resources must be based on their sustainable utilization 
in order to meet present and future development opportunities and for this a 
long-term management perspective is needed. It is against this background
that the integrated Coastal Resources Management Project (CRMP) was
formulated. It was initiated in 1986 and is now ICLARM's largest single 
activity. 

The goal of the project is to increase existing capabilities within the 
ASEAN region to develop and implement coastal resources management
strategies that are comprehensive, multidisciplinary and environmentally 
sustainable. 

The project is funded by the United States Agency for International 
Development (USAID) for an initial period of four years (1986-1989) and is 
being executed by ICLARM. As executing agency, ICLARM provides technical 
and administrative support to national teams as well as facilitates overall 
project implementation. The CRMP's Project Steering Committee composed
of representatives from each of the ASEAN nations is responsible for 
establishing overall project policy direction and andoversees evaluates 
project activities and performance. 

The CRMP has two major components. The first is the de,elopment of 
site-specific coastal resources management plans in the respective ASEAN 
countries. Elements within this component include resource assessment,
cooperative research and planning activities. The sites for in-country
research activiies are shown in Fig. 10. 

The second component is information dissemination and manpower 
development through: 

" publications 
a quarterly regional newsletter, Tropical Coastal Area 
Management, covering issues and recent information on 
trends in coastal resources utilization and related activities, 
including progress on project implementation;
 
technical reports generated from in-country pilot site
 
activities, reviews, monographs, training manuals, workshops
 
and conference proceedings;

educational materials addressing the region's 
 coastal 
environmental issues in the form of booklets leafletsand 
produced in various languages and audio-visual materals; 

" training activities 
short-term training courses in: principles of coastal resources 
management; remote sensing applications in coastal resource 
assessment and management; integrated coastal resources 
management methodologies; including economic and social 
analysis; information research and management;
postgraduate training in coastal resources management;
on-the-job training (three and six months in ASEAN 
institutions and 10 weeks in US institutions);
 

" technical workshops and policy seminars.
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A number of national institutions are involved in these resource 
assessment, research and planning activities leading to development of the 
site-specific management plans. These national institutions are coordinated 
through the following agencies: 

* 	 Department of Fisheries, Brunei Darussalam 
* National Institute of Oceanology, Indonesia
 
* 
 Ministry of Science, Technology and the Environment, Malaysia
• 	 Philippine Council for Agriculture and Resources Research and 

Development, Philippines 
* Science Council of Singapore, Singapore 
" National Environment Board, Thailand 
National activities are coordinated by the respective coordinating

agencies in each country while the Project Steering Committee is responsible 
for establishing overall project policy direction and oversees and evaluates 
project activities and performance. ICLARM, as CRMP's executing agency, 
provides the technical and administrative support and facilitates overall 
project implementation. 

Since the implementation of the project in 1986, various activities have 
been initiated. Coastal profiles from each participating country are being
prepared providing valuable background information of the pilot sites, 
identifying management issues, information gaps and research needs. Over 
60 principal investigators from the six nations together with the 140 
associate scientists, research assistants and technicians are now actively
involved in the generation of database necessary for the formulation of 
coastal area management plans. Fifty-eight participants from the six ASEAN 
nations have successfully completed three short-term training courses 
organized by ICLARM in collaboration with national institutions. Four 
scientists from Indonesia, Malaysia, the Philippines and Thailand are now 
undertaking various masteral degree training in the US and two Malaysians 
are currently on on-the-job training with NOAA, USA. 

The project newsletter has been widely distributed to about 1,400 
scientists from 90 nations. It has become an impoi tant information source on 
coastal area management in tropical third-world nations. Training manuals 
and educational materials are being prepared. 

The project seems well on its way to achieving its broad objectives. 
This program is a major one for ICLARM in a new area of endeavor ­

coastal zone management. Results to date have been excellent, though
preliminary. The site-specific plans, if proven successful, will serve as 
excellent models for application in other areas and countries in the tropics.
The Center's hope is that the initial four-year phase of this project ending at 
the end of 1989 will be extended by ASEAN and USAID to permit actual 
implementation and monitoring of the management plans developed. While 
the actual plan implementation will be fully executed by national 
governments, ICLARM expects that the management monitoring component, 
in particular, would be a most useful and appropriate contribution of the 
Center. 
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This major activity will provide ICLARM with extremely valuable

experience in the coastal zone management field. At this time it is prematureto say exactly what the Center's long-term future involvement will take, butcertainly key elements will be in the areas of ;nterdisciplinary research,training and development of educational materixils, all of which are part of 
ICLARM's mandate. 

For purposes of this Five-Year Plan of ICLARM, therefore, it is assumed
that funding levels for the ICLARM component of this project (that is,excluding the national components, the funds for which simply flow throughICLARM) will continue at current levels until 1992, the end of the ICLARM
Five-Year Plan Period. This will require approval of a second phase byUSAID, after completion of the first phase at the end of 1989. Core fundingfrom other sources will be solicited to enable ICLARM retain newto itscapability beyond 1989 in case the second phase of the ASEANiUS project
will not materialize. 

A review of the future of tropical
 
aquatic liviagresources
 

Careful reading of published works including projections into the futureof major trends in population, agricultural production, energy needs andsupply usually reveals that the available information on the fishery andaquaculture sectors and on the coastal zone in tropical countries are woefullyinadequate for any useful projection. ICLARM has the flexibility and thecontacts within the scientific community that would be needed to conductresearch anid publish a comprehensive document which would remedy this 
situation. 

The product envisaged is a set of topical reviews by leading experts in
their fields, arranged by issues and regions, which could serve as a reference
for national planning agencies, international institutions, government
private donor organizations, NGOs, private investors, banks and other
and
 

entities. Global issues would include:
 
" world population growth and its impact on fish demand;

" 
 world fish markets and the role of third-world countries;
" fishery and -iquacultuce development and resource conservation;
" the role of tropical fsheries and aquaculture research;
" aquacu!ture other ofand uses resources such as land, water and 

fertilizers; 
* coastal zone management in tropical third-world countries;
" information and training needs for improved fish supply, etc.;
* constraints to effective management.

The expected product should, 
 more than any of the Center's previous

written output make obvious the interdisciplinary research orientation ofICLARM, and the fact that it can play a role that no oLher organization can 
assume. The advice of the Worldwatch Institute in Washington, D.C. will besought so that ICLARM can benefit from that group's highly successful State 
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of the World series. The document will also serve as a major planning 
document for ICLARM's future work in Resource Assessment and 
Management. 

Aquatic resources planning and management system 

A long-term goal of the Program is the preparation, distribution and use 
of computerized planning and management information systems for aquatic 
resource managers. Most of the projects describqd above are elements of such 
systems. Since aquatic resource managers must take into account the 
conflicting interests of various coastal and shore-based business and industry 
sectors, it would be presumptuous ,of ICLARM to attempt to set up 
information systems that did not inclu-e input from these sectors. Also, there 
are various organizations working on other elements of such information 
systems within the aquatic sector. 

The near-term plan is to identify the more serious research groups in 
both the aquatic and coastal/onshore sectors of interest and to hold at least 
two workshops within the next five years towards coordinating activities and 
deciding how each group, including ICLARM, could best complement the 
others in progressing towards holistic planning and management information 
systems that can be generated using microcomputers. ICLARM's future role 
and the pace of project development will be determined through the 
workshops. 

ProgramDevelopment 

The time chart presented here as Table 4 illustrates the chronological 
development of the RAMP activities. As might be seen, most projects cover 
the whole five-year period considered here, reflecting their continuous 
nature, and the fact that 1987 happens to be a year during which several new 
long-term projects were conceived which will start in 1988. 

Requirements 

Facilities: As the RAMP will continue to work primarily on the 
development of research methods, it will continue to remain independent of 
facilities such as research vessels and/or laboratories. However, the increased 
emphasis on computer-based methods, and on programs that use high­
resolution graphics implies the acquisition in 1988 and the following years of 
various software and hardware to complement present assets. 

Staff: As shown in Table 4, the time chart of activities implies for the 
RAMP core staff 1 Director, 1 Associate Scientist working on resource 
economics, 1 SociologiIt/Economist (Associate Scientist level) to work on 
fisheries policy, 2 scientists to work on coastal zone management issues, and 
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Table 4. Activities of the Resource Assessment and Management Program, 1988-1992. 
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RAMP activities, 1988.1992 (excluding ASEAN/US CRMP) 

1988 1989 
 1990 1991 


Tropical Fish Stock Assessment Project (in­
house, core funded research on methods,
 
continuous from July 1979) 
 t-­

(Wrowirigenpiisis uo rorrlt ispecies irodeIlling)

Network of Tropical Fisheries Scientists
 
(partially funded by FAO, DANIDA and
 
NORAD, continuous froir April 1982)
 

Managenert.Oriented Fisheries Research - ....-

Project (various Iodules, all terminated in 
 Mexico Module Will) possile extensionor before December 1987, operating since1982; new Irodules need to Ire idenlified for 

1990 and following years) 
Bru li, MiritrI (planlirJ)
 

Managqement Options for Small Scale Fisher
 
ies (continuous. since 1916 treactivities of
 
former Trad itional Fisheries Prorrans activity
 
to continue with various funfing through plan.
 
ning horizon) ­ "-­

ovailab9i funding I proposals pending
ASEAN/US Coastal Resources Mnaqirent 
Project 

troposied implerrotintiat ionphase
 
The ICLARM Software Project (ICLARM wide
 
but run by RAMP; invohes writing and/or 
dis­
serminating software relevant to areas coveed
 
hy ICLARM) 

Integraseri Training Couises in Aquatic Resources 
Managrement (stock assessment, fisheries economics 
and manaeaener to be held as furrs allow) I - -- -- I I 

Icours tie.herd as1 2 courses ' 2 courses 1 2 coursesAssessment and Manalenrent of Small Pelagics of funds alow2
 

the Philippines (funded by World Bank for period

from August 1986 to mid 
1988, no extension
 
anticipated)
 

Interactive Data Base for Tropical Fisheries Re. __I
 
source Managerrint (new activity to start in 1Crj8 
 settning tp oft data taie shell j distribution of country. orand end in 1992, and relying at first on core funds. regionispecific products

Potential donors/cooperators to be identified for
 
3rd to 5th year activities) 

preparation of optical disk 
versions of date baseThe Future of Tropical Aquatic Resources (coi- (funds allowing)pieliensive review involving ICLARM staff and 

external contributors; activity to start on core 
funds, external funding will be seeked) 

nins of lunds,I writing anud I editing and pub.
contacting of revising lication of 2.authors cortributicns volume review 
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1 Associate Scientist to work with the Program Director on fish populationdynamics and fishery management. Also two additional research assistants 
will be needed. 

The Resource Assessment and Management Program, unlike theAquacultu-e Program which appears to have potential for partial CGIARsupport, will be dependent upon financial support from members of theICLARM Support Group. ICLARM is diversifying its contacts withinternational bodies, such as IUCN, UNEP and FAO as well as with othernatural resource management centers, in hopes of identifying new sources offinancial support for this program and others of the Center.
Budget details can be found in the ICLARM Five-Year Plan (1988-1992),

Part 2. Projected Budgets. 



SOCIAL SCIENCES 

Since its inception ten years ago, ICLARM has been engaging with
cooperating groups in social science research on fisheries and aquaculture
issues. ICLARM has long recognized the importance of the social sciences andtheir potential contributions to issues of fisheries and coastal zone 
management and to aquaculture development. As fisheries resources havebecome increasingly overfished and as coastal resources especially have
become scenes of intense competition amongst various user groups, issues of resource management, including the required institutional development and
allocation of the available catch and other benefits, have become increasingly
important.

The importance of these issues and those related to the nontechnical 
aspects of aquaculture development have become generally recognized, yet
the number of social scientists available to address these and related issues
has remained small. While the usefulness of the early social science work of
ICLARM has been widely acknowledged, it became quite clear in the early
1980s that the Center's task needed to shift from the research per se
include that of helping develop 

to 
a group of practicing social scientists at thenational level who could begin addressing these critical issues. The Asian

Fisheries Social Science Research Network was an outgrowth of this concern,
which was shared by IDRC of Canada arid the Ford Foundation, both of
which have become major financial supporters of the Network since it 
formaily began in 1983. 

While other social science work outside Network member institutions
and countries continues to be pursued under the Aquaculture and the
Resource Assessment and Management Programs, this work will increasingly
involve coordination and collaboration with this Network. 

Rationale 

The Asian Fisheries Social Science Research Network (AFSSRN) is an
attempt to remove two serious constraints on social science research related 
to fisheries and aquaculture in Asia: 1) the serious shortage of experienced
social science professionals and 2) the weak institutional support for long­
term fisheries social science research. The results of these constraints have
been a dependence upon countries outside the region for education,
consultation and research in social sciences. The overriding objective of theAFSSRN, therefore, is to build national research capacity to address
important economic and social issues in the management and development of
the living aquatic resources in Asian countries. It is a program ofinstitutional and professional development which seeks to provide continuity
to and improve the quality of fisheries social science research and to assure 

67
 



68 

that future professional social science needs can be largely met within the 
region. 

Current Network membership consists of eight institutions in Southeast 
Asia (see Fig. 11) and includes both university and government research 
groups. 

The importance of the Network program rests in the great economic and 
social importance of fisheries and aquaculture to the countries and the people
in Asia. Fish supplies most of the animal protein to the people of the region 
and provides an income to more than twenty million people in Southeast Asia 
alone. The regional fisheries resources are large, but the nearshore fisheries 
of the region are threatened by overexploitation. This has increased the 
expectations for aquaculture, which are very high indeed. To achieve these 
development expectations and to achieve a rational management of the 
fisheries resources it is essential that policymakers, planners, managers and 
other decisionmakers have available to them adequate information on the 
economic and social consequences of their decisions. This can only be 
provided by research done by competent social scientists committed to the 
solution of problems of the region. However, the number of professionals
currently involved in the effort is not nearly adequate to the task and their 
distribution within the region is uneven. Moreover, the current scope of the 
Network is not broad enough to be able to address the variety of issues that 
arise in all Asian countries. 

The Network has two broad program areas: 
(1) The development of medium- to long-term programs of social science 

research on management and development issues of national and regional
importance related to fisheries and aquaculture resources. 

The AFSSRN assists researchers from the social sciences in 
affiliated universities and government research institutions to 
develop and implement programs of research. It provides grants for 
high priority projects, partly as a means of ensuring continuity in the 
research programs at the early stages of implementation. Network 
research teams can draw on experienced scientists from ICLARM, 
other Network institutions and elsewhere for technical and 
professional inputs where needed. The Network -organizes special
workshops to develop and evaluate appropriate methodologies for 
economic, social and multidisciplinary research on fisheries and 
aquaculture in the Asian region.

(2) The development of national programs of professional training in 
fisheries and aquaculture economics. 

The Network has, heretofore, linked eight institutions in four 
countries of Southeast Asia and the number of institutions will' be 
increased during the next phase of development. The interest in and 
awareness of the importance of this kind of research is growing
throughout the world and the Network will grow both within and out 
of Southeast Asia in order to support the development of effective 
fisheries social science research programs. Expansion to South Asia 
in Bangladesh, Sri Lanka and South India will take place when 
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adequate financial resources are available. Consideration will also be 
given to Network expansion to the People's Republic of China at one 
or two major research centers. Within the countries already in the 
Network, it is planned that the geographic and issue orientation will 
be broadened through the admission of additional collaborating
institutions. National networks will be built around the member 
institutions. Later, the Network, or others like it will include Latin 
America and Africa. 

The Network aims to assist a university in each major fishing nation in 
Asia to become a national leader in this specialized field of applied social 
science and to assist other universities and institutions to develop special 
competence to deal with issues of national importance. Particular attention is 
given to the development of training material related to the unique
conditions under which aquaculture and marine fisheries operate in the 
region. The Network provides affiliated universities with professional and 
technical assistance in designing fisheries and aquaculture economics courses 
and programs of study, assistance with teaching and research materials and 
literature, and identifying opportunities for staff training and professional
exchange in association with IDRC of Canada, one of the key supporters of 
the AFSSRN. 

As these two program areas develop, the Network will encourage: (1) the 
establishment of strong professional working relationships (linkages)
between the fisheries social scientists and agencies responsible for fishery 
resource use management,. planning and development; (2) the increasing
collaboration of social scientists with fisheries and aquaculture scientists in 
research; and (3) the formation of a regional professional association to carry 
on the work of the Network. 

Objectives andPriorities 

The Network seeks to maintain a balance in its research efforts in 
capture fisheries and aquaculture, and within these areas to concentrate 
particularly on the problems relating to small-scale producers. The issues 
facing these sectors and the lack of attention paid to social science aspects
have been described in the introductory sections of tI'is Five-Year Plan. A 
listing of Network research projects to date can be found in Table 5. 

Objectives 

Network research is planned to contribute both to the management
decisionmaking process and to research and management methods. It is 
important that the research contribute immediately to policy and program
formulation but equally important that the practical methods of management 
decision analysis be developed for future use. The research projects 
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Table 5. Completed and ongoing research projects of the Asian Fisheries Sociad Science Research Net­
work. as of December 1987. 

Title Researcher and Institution Duration 

Market Potential for Fresh. Kusairi Mobd. Nol: Faculty of Itesource March- October 1986
water Fish l'coomics and Agribusiness. tinivtrsiti 

I'irtanian Mialaysia (III M),Serdang, 
Selangor, Malaysia 

Marketing Analysis of the Mohd. Ariff Ilussein: Faculty of It esource October 1986-1987Fish Fry and Fingerling 
Industry in Malaysia 

Fillnliics and Agribusiness. Universiti 
Pertanian Mala vsia (UpM), Sctrdang, 
Svlang ,rMalaysia 

A F irin Managemct Analy-
sis of Integrated Farm I with 
Freshwater Fish, Prawn and 
Other Agricultural Ac-tivities 

K. Kuperan: lacuity of IttLs(urc *(Ecoiioni-
itsand X\gribusiness, Uiv vrsiti l'ertanian 
Malaysia (I1IN), Serdang. Selaui;or, 
Malaysia 

Atigust 
1988 

1987-March 

Iteview of Malaysiani Fiser-
its Management Plicies 

Kusairi Nlohd. Noll: Faculty of Itesource 
Flionics anti Agribusiness, Universiti 

August 1987-March 
1988 

Pertanian Malaysia (UPM), Serdalig, 
S clangiir, Malaysia 

Fciniomiiic Analysis m-Cockl,-
Culture in Thailand 

ItLuangrai Tiokrisna: Faculty of lconoin-
irs and llu.iness Administratitin, Kaset-

August 1985-Septem­
her 1986 

sart Universit. , Bangloi Thailand 
I'colnonlicivaluation of Sea 
lass Culture in Selfhlted 

Coastal A reas ii 'l'iiailai(i 

Marut MIuanglie: Faculty fit coli 1 Ics 
ald flusine"s Administration, IKasetsart 
University, Bangkok, h'liailand 

August 1985-Septem­
ber 1987 

l'.tiionlic Analtvsis of (;rvn 
Mussel Culture Systrills in 
Thailand 

Sanit Kao-ian: Faculty (ofKeononics 
aid It Lsiness Administration, Kasetsart
tUniversity, Bangkok, Thauilllnd 

August 1985-Septem­
her 1987 

':cionim icA nalysis of 
Various )'ystir Culturert 
l'ractices in Thailand 

Stm kit ''ugsinavisulitti: Faculty of 
E i'eolulesanl IBusiness Administration, 
K asetsart tUniversity, Bangkok. Thailand 

August 1985-Septern­
her 1987 

Price Analysis of S, 
Marine Fish 

ctcfd fIuangrai f'krisna: l":irultv of F'lii ii-

ics and Business Adininistratior, Kaset-
August 1987-March 
1988 

sart University, lBank(kc, h'iland 
'cioi-ic Viability of F resh-

w ater Prawn (11. rW 11)'r,,rii) 
Culture in 'Thailand 

Ituangrai Tokrisna: Faculty of Eiconoi-
iesand fLusiness Admiiistration, Kaset-
sart University, langkok, Tlailand 

August 
1988 

1987-March 

Freshwater Aquaculture in 
Nirtheastern Tiailand: The 
Development and Constraints 

Piti Kantangkul: Faculty of Econimics 
and Iusiness Administration, Kasetsart 
University, Bangkok. Thailand 

October 1987-March 
1988 

Evaluation of the Souin-
ecnomics and Diffusion 
Process ft"Ifulbot-lulbot" 
Fishing in Iloilo. Philippinec 

ftenedict f'osadas: College of Arts and 
Sciinets, University of the Philip pines 
in tileVisayas, lliuilii, Philippiines 

April 1986-ebruary 
1987 

Patterns and Processes ot 
l)eeision-Making Amnig 
Solall-Seale Fishermen in 
Selected Areas of lloilo, 

Ida Siason: College ifArts aini Sciences. 
University of the 'iilippines in tie 
Visayas, lloilii City, P'hilippines 

December 1985-Jan­
uary 1987 

Philippines 

A Soclo-teonomic Analysis 
of the Seaweeds Industry in 
Selected Areas of the Philip-

Benedict Posadas: College of Arts and 
Sciences, University of the Philippines 
in the Visayas, lloilo City, Philippines 

August 1987-March 
1988 

pines 

Economics of Aquaculture: 
Case of Shrimp Cultivation 
in Central Java, Indonesia 

Mudiantono: Faculty of Economics, 
Diponegoro University, Kotak l'tis 270, 
Semarang, Inlonesia 

November 
1986 

1985-August 

Continued 
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Table 5. Continued 

Title 

Analysis of Catfish l'roduc-
tion and Marketing in 
Central Java Province, 
Indonesia 

The Economic Assessment 
of Household Fishponds in 
Central Java. Indonesia 

An Evaluation of the Methods 
and Level of Management of 
Aquaculture Systems and 
Enterprises in Java 

Analysis of Fish Consumption 
Patterns in Selected Urban 
and Rural Areas of Central 
Java 

A Review of Fisheries Man-
agement Measures and Esti-
mates of Fisheries Potential 
in Use for the North Coast 
of Java 

Assessment of the Credit 
and Financial Programs 
for the Fishery Sector, 
Philippines 

Market Structure Analysis of 
Fish Distribution Channels 
Supplying Metro Manila 

Impact of Fishing Boat 
Motorization on Income 
Distribution in Indonesia 

Comparative Economic 
Analysis of Different Prawn 
Nursery Production Systems 
in the Philippines 

Economics of Prawn Ilatch-
cry and Integrated Ilatchery-
Floating Nursery Operations 
In the 'hilippines 

Costs and Iteturns Analysis 
of Newly Developed Aqua-
culture Production Systems 
in the Philippines 

Socio-economic Analysis of 
the National Bangus Breed-
ing Program (NBBP) 

Researcher and Institution 

Basuki Suwardo: Faculty of Economics, 
Diponegoro University, Kotak Pos 270. 
Semarang, Indonesia 

Mudiantono: Faculty of Economics, 
Diponegoro University, Kotak Pos 270, 
Semarang, Indonesia 

Mudiantono: Faculty of Economics, 
Diponegoro University, Kotak Pos 270, 
Semarang, Indonesia 

Syafrudin B. Suharto: Faculty of Eco-
nomics, Diponegoro University, Kotak 
Pos 270, Semarang, Indonesia 

Wiratno: Faculty of Economics, Dipo-

negoro University, Kotak Pos 270, 

Semarang, Indonesia
 

Generoso Octavio: Center-for Policy and 
Development Studies, University of the 
Philippines at Los Ba os (UPLB) College, 
Laguna, Philippines 

Enriqueta Torres: Center for Policy and 
Development Studies, University of the 
Philippines at Los llaios (UPLB) College, 
Laguna, Philippines
 

Faisal Kasryno: Center for Agro Eco-

nonric Research, JA.Ir. II. Juanda 20, 

Bogor, Indonesia
 

Danilo Israel: Aquaculture Department, 
Southeast Asian Fisheries Development
 
Center (AQD-SEAFDEC), Tigbauan
 
Iloilo, Iloilo City, Philippines
 

Danilo Israel: Aquaculture Department, 
Southeast Asian Fsheries Development
 
Center (AQD-SEAFDEC), Tigbauan
 
Iloilo, Iloilo City. Philippines
 

Danilo Israel: Aquaculture Department, 
Southeast Asian Fisheries Development 
Center (AQD-SEAFDEC), Tigbauan 
Iloilo, Iloilo City, Philippines 

Noel Lopez: Aquaculture Department, 
Southeast Asian Fisheries Development 
Center (AQD-SFAFDEC) and Bureau of 
Fisheries and Aquatic Resources (BFAR), 
Quezon Avenue, Quezon City, Philippines 

Duration 

August 1986-July 1987 

August 1987-March 
1988 

September 1987-March 
1988 

August 1987-March 
1988 

September 1987-March 
1988 

August 1985-August 
1986 

February 1986-Novem­
ber 1987 

April 1986-December 
1987 

July 1985-August 1987 

July 1985-August 1987 

July 1985-August 1987 

August 1987-March 
1988 
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prosecuted within the Network may have either one or both objectives.Education and training activities are also planned to continue. 

Priorities 

The priorities indicated below are Network-wide. Emphasis may differslightly among countries but the main thrust of programs will be the same in 
all. 

a) Capture fisheries 

In addition to the use of conventional fisheries tomodels addressmanagement issues in capture fisheries some projects will attempt toformulate the management problem moreusing advanced methods ofmodelling and simulation. The methodologically oriented research will beformulated to deal effectively with the dynamics of the management decision 
processes.


The capture fisheries to be studied are two main contributors to regionalfisheries production - small pelagic and demersal fisheries - in both of whichICLARM has broad experience through the Resource Assessment and
Management Program. This work forms a foundation upon whichmanagement models can be jointly developed by the social and fisheries 
scientists. 

b) Aquaculture 

The small-scale fish farmers - those with small backyard ponds, most ofthose with fish as one farm enterprise among others, the typical rice-fishfarmer, as well as the brackishwater fish growers with a few hectares ­control the use of large amounts of land and water resources along with otherimportant inputs into the fish farming process. Efficiency, or lack thereof, inthe use of these resources has important consequences for the agriculture

systems and the coastal environments within which aquaculture is found and
equally important consequences for the incomes of the farmers. The emphasis

on production technology in the past has resulted in the 
 neglect of themanagement decisionmaking process and the provision of propc support for
it. The Network emphasizes, in its research, the broader agro-ecosystems and
policy issues of managing aquaculture development arid matters thatcontribute to more effective management of integrated and other small-scale 
fish farming enterprises. 

c) Education and training 

Central to the Network research program is an expanded team of welleducated and trained research workers. To provide the kinds of research
that the future requires will necessitate the training to the doctoral level of 
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at least fifteen more members of the present Network teams. As the Network 
expands this number will obviously expand. The MS program in Fisheries 
and Aquaculture Economics at the Universiti Pertanian Malaysia will 
continue to be a major program for training team members, and it is expected 
that at least thirty degrees will be awarded team members by that 
Institution in the next five years. 

During the next five years it is also expected that Kasetsart University 
will be providing fisheries economics education to the Masters level that will 
contribute greatly to the manpower requirements of the national fisheries 
management and development program of Thailand. It is expected that by 
1994 the Universiti Pertanian Malaysia will be prepared to offer the PhD 
degree in economics with specialization in fisheries. By 1994 it is also 
planned that the Universitas Diponegoro will also be prepared to offer an MS 
degree in fisheries economics. 

Network training programs will concentrate on advancing the 
methodological skills of the team members and on maintaining them at a 
high level of proficiency. In a field that is new, and advancing very rapidly, 
but unevenly, this effort is to assure that the Network is in the vanguard of 
applied fisheries economics and social research. This program will be based 
upon short courses of two-weeks duration offered by social, fisheries and 
aquaculture scientists from ICLARM and universities throughout the world. 
In the next three years eight courses will be offered, of which four will be 
directed to aquaculture research and four to fisheries management. 

A strong program to integrate other social sciences into the Network 
along with economics has already begun in the Philippines. This integration 
has also begun in Indonesia and will be strongly promoted during the next 
five years. 

Work Program 

Research
 

The Network research activities will fall within three program areas of 
which the first two will be emphasized. These are: 1) Capture fisheries 
systems and their management, 2) Aquaculture systems and enterprise 
management and 3) Market systems analyses. Participating institutions will 
each have research programs that are similar to some or all of these three 
program areas but each institution has defined its programs somewhat 
differently to suit national needs and the special skills and interests of the 
team. 

The discipline mix in some cases may include biology, economics, 
geography, anthropology and sociology. The past Network experience 
provides a foundation for the effective integration of input from a number of 
disciplines in a single research effort. This research is somewhat more 
difficult, given the nature of the production process and fisheries property
rights, or lack thereof, than research with similar objectives in agriculture or 
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other land-based systems. The and ofconcepts practice modelling andsimulation will be introduced into the Network research programs to assure
that an adequate analytic framework is prepared to address questions
concerning the dynamics of fisheries systems. Simulation can play aparticularly important role in analyzing systems and provides a framework
in which optimization need not be the driving force or the central objective.
Optimization models, in contrast, tend to place an unnecessary constraint on
both researchers and policy decisionmakers.
 

Capture fisheries. The Network research program 
or. capture fisheries 
systems and their management will direct its effort to an assessment of thecosts and benefits of managing the nearshore resources. The research will beconducted at a number of levels of complexity. At the most basic level theresearch will focus upon estimating the level of effort reduction necessary toimprove or maintain production of selected coastal systems and the benefits
that will result from these changes. Estimates of the costs and
community social impact will also be made in these 

the 
cases. Attention will begiven to both pelagic and demersal resources, the focus to be determined by

the significance of the resource in the community or district underconsideration. At a greater level of complexity, the research will attempt toformulate models of management systems that can support decisionmaking
by policymakers and resource managers. A subset of the research activity willbe directed to exploring the potential of simulation methods in dealing withthe nearshore and other fisheries management problems of the region.

The interdisciplinary research mentioned above is only a part of abroader mix of disciplines that are necessary to address questions concerning
the impact of management on the community, broadly construed. Asignificant part of the Network research effort will attempt to address the
social and political impacts of management at the community level. Thiswork will provide a broader basis for policy and management

decisionmaking.


Aquaculture. The focus of Network research in aquaculture will shift

substantially beginning 
 in 1988. The enterprise management of farming
systems, integrated and otherwise, will constitute a major thrust of theresearch. This represents a substantial change in approach from earlier work 
which concentrated on costs and earnings.

The Network will focus on the dynamics of the farming process. Toprovide a framework for dynamic analysis a subset of the research effort willbe devoted to exploring the simulation of aquaculture systems as a basis for 
more effective management and planning.

An important new approach to Network research in aquaculture will bethe effort to link the research activity to other ongoing development as well as research programs. The objectives of the link are two: 1) to obtain data,over time, on the operations of the development program and of the
enterprises that are part of it and 2) to provide timely analysis forsupport of the development project and fur extension systems in support 

the
ofthe enterprises in it. Another important benefit of this approach to research 
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is that it will force attention to the analysis of the dynamics of management
and development in a systems context. 

Network aquaculture research will shift some of its resources to the
development of dynamic analytic and management models of aquaculture
enterprises and of farming systems. Using these models as a guide, teams
will experiment with the creation of fish farm simulators, for integrated and
other farms as well. The program of the Network seeks to provide a research 
foundation for the more effective management of fish farms.

As in the case of marine fisheries management research of the Network,
aquaculture research will also address the larger questions of community
impact. This, in fact, is an integral part of what has been termed aquaculture
systems analysis. There is a clearer framework, which derives from
agriculture, for this kind of analysis than exists for marine fisheries and
coastal communities. This stems to some extent from the fact that the
production processes in land-based aresystems generally less erratic than 
those based upon the sea. 

Marketing. Marketing and pricing issues are sometimes central to
fisheries aquaculture development management. Networkand The will
address these issues as they arise. The research will be on the markets as a 
system. 

Requirements 

The currentprogram 

The program, as it is now structured, with the research and training
commitments outlined above, and with a coordinator and one assistant,
requires US$270,000 a year or $1,350,000 for five years to operate effectively.

A modest, but important, program addition would involve seeking
associations with universities in other parts of the world to obtain access to
short-term research and educational skills in support of professional
development within the Network. The participation of other institutions in
Network training and research planning at a modest level would require
approximately US$50,000 annually to be used for about three man-months ofprofessional support at various venues. This would raise the annual financial 
requirements to US$320,000 or to US$1,600,000 for a five-year period. 

Limited program expansion 

A limited program of expansion of the Network is necessary to n~ore
adequately address the broad range of issues confronting countries now in
the Network and their near neighbors. In Indonesia it is important to be able 
to conduct research of importance to different regions of this very large and
diverse country. Current institutional representation is all in Java. Membersin North Sumatra and the Moluccas would provide greater geographic scope 
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for research and also provide the basis for addressing problems in differentkinds of fisheries. The varied capture fisheries and rapidly expandingaquaculture sector of Thailand, including expansion to the northeast regionand the south, would provide important scope and local knowledge to theNetwork research program The Philippines, also a large country, requiresAFSSRN rpsearch bases outside of Iloilo where both members have theirvenue, to help alleviate the geographic narrowness of current research, inMalaysia, the Network has been constrained to address only Peninsularproblems and as institutions in Sabah and Sarawak evolve they should be

considered for membership as well.

The program of expansion outlined 
 above should be regarded as anatural evolution based upon the developing strengths of the currentmembers and taking place 

will 
over a period of five years. Further, this expansionbe supported by the Network in the form of national networkingarrangements with the consequent strengthening of institutional linkages

within countries.
 
The added annual program cost of 
a Network expansion to twice thepresent membership over a five-year period would be US$150,000 a year atthe end of five years. Of this, $100,000 would be devoted to research and theremainder to Network development and management. The coordination staffbased at ICLARM would add one mid-level professional with expertise inmodelling, simulation and computer matters. The total annual program costat the end of the expansion period would be U&$470,000 which is 74% greaterthan the cost of the current program. A summary budget, based on theseassumed costs, is included in the document, ICLARM Five-Year Plan, Part 2. 

Projected Budgets. 



EDUCATION AND TRAINING PROGRAM 

The value of and need for appropriate training and educational activities 
have always been recognized by ICLARM. The Center has endeavored to 
provide training opportunities where possible and to examine ways to 
complement education processes. 

ICLARM distinguishes between training and education in the sense that 
the former represents short courses and internships of the type that can 
readily be offered by ICLAPM while the latter is primarily the function of 
formal educational institutions. For various reasons, including financial 
constraints, the Education and Training Program has never been formally 
staffed. 

With regard to training, ICLARM offers opportunities for visiting 
scientists and students to spend short periods at the Center to work with 
senior staff and to become familiar with methodologies and approaches 
developed and/or used by ICLARM staff. 

ICLARM's educational activities include supervision of M.S. and Ph.D 
students, scholarships, teaching, curriculum development and educational 
books. 

Details of activit'es and plans for the future follow. 

Training 

ICLARM's training activities are integral parts of its research programs, 
since much of the training is done through research under staff supervision 
and through networks with staff guidance. Information about these activities 
is detailed separately here, principally because they are perceived as 
separate entities from research by some groups. 

There is tremendous need for training opportunities for researchers and 
aquatic resource managers, but this training must be relevant for tropical 
third-world settings. Much training available to date for such individuals has 
been offered in temperate locations and in many cases has been based upon 
methods and case studies largely inappropriate to the tropics. ICLARM 
envisions future training activities that would include specialized nondegree 
courses and regular assisLance to other institutions through th2 Center's 
various networks. 

Present and planned training activities within the research program 
areas follow. 

Resource assessment and management 

Many visiting scientists and students have spent time working one-on­
one with senior scientists in this program, after which they have returned to 
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their home base and pursued cooperative research with the Center. Othertraining activities have been in the context of answering enquiries from andproducing information for members of the Network of rropical Fisiheries
Scientists (NTFS) and in teaching at stock assessment courses organized by
FAO and others. 

For the period 1988-1992, training will continue to be embedded in the
program's activities and central themes. Pre- and postdoctoral students will
be involved more than hitherto in the program's research activities,
particularly where lack of funds prevent a full staff member from being hired.Also, the activities of the NTFS wiil be intensified with regard to upgrading 
members' skills. 

Program staff will at[e:iipt to replace their prior extensive involvement 
as lecturers in stock ,ent given by otherassc .. courses organizations
(particularly FAO) by the develo,ment of courses organized by ICLARM andfunded by external donors. Par.,*cipants would be selected by ICLARM from
NTFS members and varifus other applicants, in line , h ICLARM'spriorities. It is hoped that two such courses per year, both interdisciplinary in 
content, will be offered in the last three years of the period covered by this 
Five-Year Plan. 

Aquaculture 

Training in aouaculture has been mostly through staff development in
projects as well as lecturing at various short courses. 

Training of researchers will also be one explicit mandate for the three
aquaculture facilities to be operated by ICLARM by the end of this Five-Year
Plan period. The first of these - the Coastal Aquaculture Center in the
Solomon Islands - will be ready to host its first trainees in 1988. Training will
be given in cultivation techniques for specific organisms, including
processing, handling and preparation methods, particularly to fisheries

extension workers from within the South Pacific region, but also to relatively
unskilled persons who are actively involved in the cultivation of those marine

organisms. The Center may also prepare instructional materials on 
aquaculture topics.

By the early 1990s when all three aquaculture units of ICLARM have
been established, the Center's Aquaculture Program will begin assuming amuch more prominent role in the training of aquaculture researchers. 

The new Network of Tropical Aquaculture Scientists will include a
training component as has the NTFS described above. 

Social sciences 

Training has been given to project staff in the various cooperative
research projects with social science components, and these staff have helped
develop new methodologies through their experience. Most training is being 
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channelled through the Asian Fisheries Social Science Research Network, in
the form of workshops and short courses which will continue. Degree course 
work is discussed below in the Education section. 

Information 

On-the-job training has been a function of the ICLARM library over the 
past few years at the request of such agencies as IDRC, FAQ and UNESCO.
There are always one or two trainees from local colleges in the library; they
undertake part-time training over a 2-3 month period.

A proposal for support of the library and information services, made to 
the Philippine government, calls for ICLARM to provide regularmore 
training in various forms (seminars, workshops, primers, internships andindividual coaching) aimed at sharing its expertise in librarianship and
information services as well as teaching users bow to make maximum use of 
information resources. 

Futureplans 

Over the coming five years, ICLARM envisages training programs that 
cut across program lines and draw upon the professional expertise of allICLARM staff. The Center does not p!an to hire a Training Director per se
because these activities are built-in responsibilities of the senior staff of the
Aquaculture and the Resource Assessment and Management Programs. It is
proposed that the Center's Deputy Director General position (currently
vacant) assume the responsibility of developiog ICLARM's activities in this 
area. Another primary function of this person will be the development of 
educational materials in collaboration with other ICLARM scientists (see
Education section below). 

To a certain extent, training activities can be self-supporting as
evidenced by the number of already-funded training requests for stock 
assessment study visits that ICLARM receives. ICLARM's formal training
courses would initially focus on two areas where the Center's research
contributions have been clearly recognized and where its present lack of
physical isearch facilities would not be a constraint; these are in (1) living
aquatic resources management and (2) information science. The Center has
pioneered the development of microcomputer software for fisheries stock 
assessment and is now extending this work into fisheries economics and 
management. For example, funds are being actively sought for two one­
month fisheries stock assessment and management Lraining courses for
researchers and mid-level managers planned for 1988. The total number of 
courses, excluding those to be developed for the various aquaculture units
(see p. 38-42), will not exceed four per year in 1988-1990 and then six per 
year in 1991-1992. 
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Education 

ICLARM is primarily a research organization. While training is anintegral part of the research programs, educational activities have not been a 
major function of the Center. 

Educational needs in third-world countries are many. The following listprepared at the Asian Fisheries Society Workshop on Fisheries Education
and Training in Developing Countries in Asia, Iwate, Japan, 16-iS May 1987,
provides an up-to-date summary of these needs, which are probably broadly
applicable in other regions also: 

Development of a policy which incorporates fisheries education and 
training with fisheries manpower development strategies.

* 	 A comprehensive and regular review of fishery education programs in 
line with development trends of the fisheries industries. 

* Upgrading of existing fisheries training capability in Asia.
* 	 Promotion or strengthening of a network of fisheries educational 

institutions with areas of excellence in fisheries science in Asia. 
* 	 Stronger linkages among fishery professionals in government,

universities and private institutions involved in training, research 
and development.

* Taking steps to improve the image of the fisheries profession and the 
professional status of fisheries personnel.

ICLARM, which is not a formal educational institution, is clearly not an
appropriate organization to take a lead role in addressing all these issues.
However, because the Center has a great deal of expertise in tropical
fisheries science, it presently plays a subsidiary role in support of educational 
institutions through: 

" Supervision of graduate students carrying out M.S. and Ph.D.projects. To date these have included persons at universities in the
Philippines, Malaysia, the Netherlands and the Federal Republic of 
Germany.

" 	 Scholarships for degree courses in fisheries and aquaculture
economics through the Asian Fisheries Social Science Research
Network, coordinated by ICLARM; also selected ASEAN-country
researchers are undertaking overseas M.S. and Ph.D. courses during
the ASEAN/US Coastal Resources Management Project, executed by
ICLARM. 

" Teaching at the graduate and undergraduate level. This activity is 
largely confined to the Philippines for logistic reasons. 

" Curriculum development. The Asian Fisherie-, Social Science 
Research Network, coordinated by ICLARM, is contributing
major way to teaching programs of its member institutions. 

in 
The

a 

marine science curriculum at Chulalongkorn University in Thailand 
was developed with the advice of an ICLARM staff member. Informal 
curriculum assistance has been provided to many other institutions 
in other areas of ICLARM expertise. 
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* Publication of educational materials. A number of ICLARM's 

publications have become textbooks at universities, while many more 
appear on "reading lists." These books are generally quite specific in
subject matter and have become textbooks by default - no broader or 
expressly educationally-oriented material isiavailable. 

ICLARM has put forward to donors scveral unsuccessful proposals
related to the preparation of university-level textbooks. It seems that donors 
are not yet willing to make significant commitments in this area, despite the
generally acknowledged lack of appropriate books. However, in 1987ICLARM began its own Education Series of publications with a general
booklet on coral reefs (from the ASEANIUS Coastal Resources Management
Project). Other booklets are planned, but funds are not presently available for 
large textbook undertakings.

Over the next five years ICLARM plans to increase the impact of some of
its present education activities. By the early 1990s all three of ICLARM's 
aquaculture research units will he in op ;ration and the number of
opportunities for postgraduate theses and dissertations to be supervised byICLARM scientists will incrmase coc-,spondingly. With more scientific staff
in these research units and in headquarters, there will be a corresponding
increase in the amount of undergraduate teaching, given existing and
planned future linkages between ICLARM and educational institutions. 

For example, in the South Pacific region, there is a shortage of scientists
and one of the most effective methods for attaining research objectives while 
at the same time providing research instruction is to employ young graduates 
as Research Assistants on the understanding that a part of their research
will form the body of a higher degree thesis. This provides an opportunity for
gainful employment while at the same time fulfilling higher degree
aspirations. It i3 envisaged that the Coastal Aquaculture Center in the
Solomon Islands will offer training in research methods to candidates for
higher degrees. The development of an academic relationship with a regional

university is also under consideration.
 

Dissemination of educational materials will increase (i) through output

of the ASEAN/US project, in which 800 free copies each of a variety of coastal
 
resource 
management materials will be distributed free over the next three 
years; (ii) through ICLARM's continuing publication program of its technical
series, in which 300 copies of each item are distributed worldwide free of
charge; and (iii) by further pursuing the development and production of 
tropical fisheries science textbooks. 

To plan and coordinate all these activities, especially textbook
development, as well as to integrate them into the Center's research and
training programs, it is proposed that the Center's Deputy Director Gerferal
(position currently vacant) take responsibility for ICLARM's education
activities. Inaddition to administrative responsibilities, the primary function
of this person will be the development of educational materials in
collaboration with other scientists, both within ICLARM and outside.

A full plan for development of these materials is yet to be formed, but
will be an explicit task of the Center during the coming years once the key 
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staff position has been filled. The existing linkage of the Center with the
Asian Fisheries Society (AFS), for which ICLARM currently provides the 
secretariat, and its 1,000 professional members will provide an avenue for
contributions from the regions's top scientists and educators. Discussions
between ICLARM and the A!,an Fisheries Society are currently being held to
identify more clearly specific areas of collaboration. The increased 
involvement of these AFS members with ICLARM would help assure that the
curriculum materials developed are relevant for tropical needs andinstitutions, yet reflect the tremeadous diversity of tropical aquatic
ecosystems (e.g., coral reefs, estuaries, mangrove swampland, river systems,
inland reservoirs). A summary budget for the program for 1988-1992 is
included in the complementary document, ICLARM Five-Year Plan, Part 2. 
Projected Budgets. 



INFORMATION PROGRAM 

Background 

The value of information in aquatic sciences was well recognized by the
founders of ICLARM, who prescribed a library of international standards for 
the Center as well as its own publishing unit. 

Information retrieval and dissemination have become cornerstones of 
ICLARM's activities and since 1984 these functions have been combined in a 
Selective Fisheries Information Service, which has been funded by TDRC of
Canada. It is widely used by researchers all over the world. ICLARM's
information resources are unique in Asia, with computerized, easily
searchable databases, not only of Lorary holdings but also of compact-disk
and online overseas aquatic databases, together with the substantial 
contributions of ICLARM's own seven technical series and four regular
newsletters/magazines.


The evolution of ICLARM's 
 information resources into an information 
service is continuing, with critical analyses of the literature and databases;
investigations into the shortcomings of scientific communication in aquatic
sciences; and research that may lead to improving both the information 
resource and access to it. Thus, the present Information Program has the 
dual roles of service and research. 

Rationale 

For aquatic science, as for many other fields of science, information is 
difficult to get in tropical and third-world countries. Research-rs in
particular suffer from lack of access to current ideas, curvent literature and 
even standard textbooks whether in fisheries, aquaculture or related coastal 
zone or rural research. Compounding this, too often, research activities fail to
produce usable research results and publications. In general, the flows of 
information are south-north in direction rather than around the tropics.

There are also financial aspects to the acquisition dimension of this 
problem. Researchers in the tropics often cannot attend meeting; with their 
peers in other countries, particularly those in other regions; library buldgets
(where there is a library) are meager, while the costs of western journals and
books and use of computerized database services are exorbitant by third­
world standards. The high cost of journals leads further to the ironic
situation that third-world researchers who publish in western jourlals 
cannot afford to buy back their own research results. 

The progress of fisheries science in the third-world has been
fragmentary partly as a result of the above mentioned problems. However, 
apart from such general statements, there is very little that can be said 
authoritatively about the status of fisheries science because there are no 
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quantitative data. Without such data it is impossible to set realistic goals to
improve the situation. For example, we know little about the scientists
themselves as a group, their numbers, their educational background or their
productivity. How well do they access and use fisheries literature? We know 
even less about the use and usefulness of their work. Measuring citations topublished papers is one technique to establish impact but as yet there is no
database in this field from which to make the calculations. Thus, there arepresently no data to indicate how well scientific results are being used by
other scientists either within a country or region ally/international ly.

Assuming that published papers achieving some impact in the fisheries
scientific community add to our knowledge of the resources or their use infisheries or aquaculture, then these papers can be considered to be impacting,
possibly in the same relative proportions, on the development of fisheries 
management mechanisms and institutions or on aquaculture development.

In order to make proper judgements about the effects of future programs
aimed at improving scientific education or productivity in fisheries science,
such baseline about presentinformation the scientific community is 
indispensable.

Fisheries information research is needed to make the necessary
quantitative data available. Not only fisheries administrators and theresearchers themselves would benefit; there are uses of the data for 
educators, librarians and publishers also. 

Armed with quantitative measures of these characteristics, numerous 
parameters can be extracted. For example, donor givena a proposal for aninformation retrieval project can use the publishing :roductivity of the
 
average scientist to estimate how much literature is likc.il to emanate from a
given country or subregion per year, and relate this tc 
 the estimates in the
proposal. Of course, the proposal writer can benefit from the same data.
Publishers can determine whether the market is large enough for a projected

fisheries publication or new journal in a specific field. Authors can 
see which 
are the dominant publication channels. Educators (and donors) can asess theneed for new courses/degrees within the region. Administrators can use the

data on numbers of research/training institutions and the relationship

between institution size and productivity.


Research of this nature is basic and long-term; it is research that
national institutions would be unlikely to carry out, yet has clear usefulness 
to them and others. In short, it represents the kind of research that ICLARM 
was specifically designed to carry out. 

Objectives 

In response to these and other interrelated problems, ICLARM has
taken the initiative in several ' :',as assist into the improvement of the
workings, use and contribution. of tropical aquatic science information 
systems. 

ICLARM's Information Program has two thrusts: 
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* Information Services 
* Research 

A. Information Services 

The long-term objective of the Information Services portion of the 
program is the improvement of information availability and access. 

To this end several interrelated projects and inhouse activities are 
ongoing or planned for the next five years. 

These are: 
1. 	 Publication and distribution program 
2. 	 Maintenance of ICLARM's (public) library 
3. 	 Selective Fisheries Information Service (SFIS) Phase II:Project 

ADD 
4. 	 SFIS African module 
5. 	 Information Sourcebook on Tropical Fisheries Science 
6. 	 Computerization of library holdings and dissemination 
7. 	 INFOTERRA (Nairobi) Information Service 
8. 	 Needs, constraints and solutions to information access 
9. 	 Translations 

10. Communications 

1. Publication and Distribution Program 

ICLARM's publication program continues to grow as staff size and 
number of concurrent projects grow. Since 1980, five technical series have 
been 	 putlished - Studies & Reviews, Conference Proceedings, Technical 
Reports, Bibliographies and Translations - as well as Annual Reports and the 
quarterly ICLARM Newsletter, renamed in 1986 as Naga, the ICLARM 
Quarterly, which is free to readers in the third world. A second newsletter,
"Fishbyte", for members of the Network of Tropical Fisheries Scientists was 
added in 1982 and a third, "Tropical Coastal Area Management", in 1986. 
"Clamlines", newsletter of ICLARM's International Giant Clam Mariculture
Project, also began at the end of 1986. In 1987, two new technical series 
began - Education and Software. A fifth newsletter, "Aquabyte', for members 
of the Network of Tropical Aquaculture Scientists, is also beginning in 1988. 
ICLARM a~se handles the editorial and publishing functions of the Asian 
Fisheries Society, for which it provides the Secretariat. The Society's new 
journal, Asian Fisheries Science, begins in 1988. The planned increases in 
staff/activities of the other ICLARM program areas suggest that to meet 
publishing demand, improved facilities, such as a scanner to input text 
quickly, a reduction/enlargement camera and high-quality printer, as well as 
extra staff (editorial and drafting-) will be needed. Computer networking to 
transfer files between editing and typesetting will also be advantageous. 
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All technical series titles are distributed free or in exchange to some 300institutions. The remainder are sold at the lowest possible price. Newsletters 

are almost all distributed free. 
A larger number of publications entails extra costs associated with

handling and storage. ICLARM's modest stockroom is already overflowing
and larger facilities will be needed during the coming five years. Handling
and packing will become more time consuming also, not to mention order
fulfilment and maintaining stocks at various distributorships, with an 
increasing stock list. 

2. Maintenance of ICLARM's (public) library 

The library at ICLARM headquarters in Manila has been open to the
public since it began in 1978. The annual number of external users has grown
rapidly over the years and could double by 1992 (Fig. 12) to nearly 2,500 onpresent trends. Should ICLARM move as planned to a site near the 
University of the Philippines, the increase will undoubtedly be greater and a"safer" figure might be 5,000 annual visitors for planning purposes. In both
scenarios there is a critical need for more reading room. Numbers of books,
reprints and serial titles will almost double during the five years under
review. However, we should look beyond five years to 10 or even 20 years in
planning the next expansion of library area. Cluarly more personnel will be
needed to handle enquiries from users and to maintain the collection. In the 
near future a photocopying machine and oper., : will be needed in the
library to handle copying requests, currently serv:,,L , by ICLARM's ma!hine 
two floors above. In view of the growing use of videocasettes for educational 
purposes, the library is beginning to collect relevant videos but cannot offerlibrary users a viewing area. Video playing equipment will be needed either
in the library or adjacent training area. Electronic mail connections on an
experimental basis to the library from overseas groups have proven useful
and could well become more a necessity than a luxury in the future, both for
interlibrary loans/copying and for the information service. 

Fisheries Information Service over three years, April 1984 

3. Selective Fisheries 
Project ADD 

Information Service (SFIS) Phase II: 

ICLARM carried out a very successful project entitled Selective 
- March 1987. The

Service was directed to researchers in tropical third-world countries and
consisted of a computer literature search, some photocopied key articles and
advice from ICLARM's professional staff. Over 600 enquiries were handled
and feedback from postcard questionnaires was highly positive. The service 
was supported by IDRC of Canada. 

A proposal for a renewal of the Service has been approved by IDRC,
using experience from SFIS to include two new features. First, it was found 
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Fig. 12. Past and projected future numbers of (i) external users of the ICLARM library and (ii) books, monographs
and serial titles in the library collection. 
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that researchers often had difficulty obtaining hard copies of references
received through SFIS; for Phase II a larger document delivery budget isproposed. Second, it was discovered that results of computer literature
searches were usually deficient in their coverage of subject matter ard thatresearchers relying on them might miss much important literature. Several"mini-reviews" on selected topics were made, which were critical analyses of
the content of computer searches and bibliographies usingbibliometric/scientometric methods; theto analyses were added lists ofprominent researchers/institutions, titles of useful new monographs andjournals, together with some advice on reading material and contacts for newresearchers entering the field. In support, enquirers were offered free copies
of the computer search and other references used in the analyses.

The new two-year (initially) project proposes to undertake 50 "mini­reviews" for selected users of SFIS Phase II as well as provide increased
document delivery to all users. Hence the subtitle of the project is "Project
ADD," where ADD means "Analysis and Document Delivery". 

4. SFIS African Module 

During the SFIS project, IDRC requested that the information needs ofAfrican fisheries researchers be determined. A survey of 10 countries was
conducted by ICLARM in 1986. It was found that African researchers havevirtually no sources of current information other than through whatever
personal contacts they may make. Most libraries are defunct and librarians 
in any case non-existent. 

It is proposed to take advantage of ICLARM's new office in Malafi to
share its information resources and to act as a focal point for SFIS enquiries
in Africa. 

The idea is to provide an information officer to the ICLARM office to

enhance the information gathering and dissemination activities of the project
leader by (i) announcing new material to researchers, extension workers and
fishfarmers; (ii) offering free copies of publications by ICLARM, AIT, FAO,

and IDRC and reprints incoming to the project library; (iii) distributing newsarticles about various aquaculture activities; (iv) advertising SFIS andreferring research enquiries to SFIS in Manila; and (v) lending copies of
accumulating African material to SFIS for microfiche preparation, thus
forming a unique Asian source of African literature. 

Some of these steps (i - iii) can be conveniently made through a regularletter to interested parties - a quarterly African letter, a small newsletter - to
be distributed in bulk to the various African institutions and to Africanaddressees of ICLARM's Naga as an insert. Such an African letter would alsobecome the only informal "publishing" outlet for African aquaculture
researchers, as none other exists at present. 
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5. Information sourcebook on tropical fisheries science 

As pait of its campaign to improve access to fisheries information, 
ICLARM has devoted its newsletter (Naga) to the subject on three occasions. 
A major finding from these newsletter issues was the diversity of information 
sources, their overlaps, and the many "undiscovered" or underutilized sources 
and services. A compilation of some articles from previous ICLARM 
newsletters and other sources together with new articles to be commissioned 
is planned. The result is expected to be a sourcebook which will prove 
invaluable for researchers and technicians. 

6. Computerization of library holdings and dissemination 

The library is developing several computerized databases: 
" library holdings of monographs, etc. 
" references to articles, mainly from journals, for publishing in the 

Information Department of Naga, the ICLARM Quarterly 
* special bibliographies 
It is hoped to enter all monograph, etc., titles into the computer to 

enable users to have instant access to the full library collection. Work has 
begun but additional help will be needed to input old as well as new titles. 
When the task is completed (i.e., all items back to 1978 are input) it is 
proposed to publish a fully indexed catalog to enable other libraries to 
compare and check their holldings.

The database of journal references published in Naga represents a 
unique current awareness source on tropical fisheries. It is based on an 
ongoing selection of journal articles, reports and monographs from all the 
material received by the library. Currently the entries over the past nine 
years since the newsletter began (1978) are being entered into the database 
and it is proposed to publish a 10-year compilation of these valuable 
references, together with indexes and lists of authors and addresses; the 
indexed authors' list will be a directory of researchers who have been working 
on tropical fisheries over the past decade. 

Another publication planned is a list of serial holdings. Such lists are 
invaluable to libraries around the world. 

To produce these publications, probably in 1989, assistance will be 
needed to accelerate inputting as well as a budgetary allocation for 
publication and distribution. 

7. INFOTERRA Information Service 

In 1987 a contract was signed with INFOTERRA, a service of the United 
Nations Environment Programme, for ICLARM to answer fisheries and 
resource management enquiries sent to INFOTERRA on their behalf. 
ICLARM is to be paid pro "ata to a maximum of $5,000/year representing 
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around 100 enquiries. It is expected that this arrangement will continue 
through the next five years. 

8. Needs, constraints and solutions to information access 

As demonstrated in the case of Africa (see no. 4 above), an investigation
of needs of a certain group may point to a unique solution in providing better 
access to information an fisheries. A proposal has been submitted to the 
Philippine Ministry of Agriculture and Fisheries entitled "Library based 
training and information service in fisheries and aquaculture". The grant
initially would provide two years of support to ICLARM's library and ongoing
training (see no. 2 above) and information dissemination activities. In 
addition a survey would be made of the needs of researchers in Philippine
university, college, public and other institutional libraries. This survey
should assist in determining the information needs of researchers in third­
world countries in general, as well as of the Philippines in particular.

A second project is planned in the People's Republic of China to 
determine and respond to needs of fisheries researchers, through the Chinese 
Academy of Fishery Sciences (CAFS). Key elcments are expected to be 
translations and information retrieval techniqu.es. Initial contacts with 
Chinese officials indicate that a project of this nature will be welcome there. 
A broad Memorandum of Agreement between ICLARM and CAFS was signed
in December 1987. Activities under the arrangement begin in 1988. 

A third activity is the development of information exchange and support
for the Bangladesh Agricultural Research Council (BARC). A broad 
Memorandum of Agreement between ICLARM and BARC was signed in late 
1987 and activities begin in 1988 subject to funding. 

9. Translations 

ICLARM has always been mindful of the need to make information 
available across language barriers but has to date made modest inroads only,
witnessed by eight published translations. Several ICLARM publications and 
articles from Naga have been translated into languages other than English
by various agencies. However, as ICLARM's activities expand within Asia 
and into Africa and Latin America, it is clear that a systematic effort will be 
needed by ICLARM to cater for French, Spanish and Chinese researchers in 
their own languages. Such an effort will be expensive, require external 
support and will need to be based on a prior study of needs in the various 
countries involved. 

http:techniqu.es
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10. C'mmunications 

ICLARM's regular communication channel to "staff; friends, colleagues
and donors" is the occasional ICLARM Newsbriefs, while highlights of
projects appear in Naga; an annual report is widely distributed. Publication 
advertisements, book fair attendance and press releases have been on an ad 
hoc basis. Following the recent establishment of the CGIAR's Public
Awareness Committee of which JCLARM is member,a we have been 
prompted to begin to develop a long-term publicity action plan. The plan
would be incorporated into the activities of a proposed "association of 
communication services", including both CG and non-CG canters. 

B. Information Research 

While the Information Services portion of the Info.'mation Program
seeks to improve aL*ess t-) information, the long-term objective of the 
Research portion is to improve the quality and quantity of the information 
resource itself' Following are ongoing and planned prujects: 

1. 	 Inhouse information research 
2. 	 Tropical fisheries citation analysis 
3. 	 Characteristics of the Asian aquatic science research community and 

literature. 

1. Inhouse information research 

A number of small projects, all directed to a bette-" understanding of 
information resources and their use, are in progress or planned. The use of
libraries by researchers is being studied in an effort to iationalize collections;
pinpoint any problems in use; plan sharing,basic library resource etc. A 
study of ICI ,dM's library has been made and further studies in other 
libraries in the Philippines and selected third-world countries are planned.

A second project concerns use of reprints from scientific journals.
Authors of articles in all issues of two journals have been sent questionnaires
relating to the usefulness of reprints and from over 200 respondents data are 
now being analyzed. The analyses shoald suggest ways of improving reprint 
use or other mechanisms of information transfer. 

ICLARM's experience in using-a wide variety of information resources 
and in critical analysis of their usefulness has led to many ideas of use to 
researchers before and during the undertaking of a thesis or other project. It 
is plannec: to collate these ideas into a published guide entitled "Use of 
Informat'on in Research Design and Reporting" for use of aquatic science 
researchers initially. A broader agricultural research guide may be published
later, in cooperation with other international centers in the CGIAR system.

Finally, citation analysis of ICLARM publications will be carried out as a 
case study of the impact of fisheries literature; the study could become a 
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model for other institutions. Through this study, ICLARM will learn for thefirst time to whaL extent its publications have been used by other researchers 
in various countries. 

Further projects in the conceptual stage concern measurng the "current
awareness" of researchers through their article references. 

2. Tropical fisheries citation analysis 

Institutional studies of the citations of their publications (as proposed
above for ICLARM) only scratch the surface of the fisheries field as a whole.

An analysis is proposed of auth3rship and citation of all papers dealing
with tropical fisheries and aquaculture over a certain period to reveal the
patterns of publishing and usage of published material in this field. Apart
from highlighting important research areas and papers, it is expected that 
the analysis will quantify the importance of "grey" literature in fisheries
generally and point to ways to optimize both publishing and use of fisheries
literature in the tropics. The project could become a model for similar studies
in other fields ini the tropics, since the problem of grey literature is by no 
means confined to fisheries. Initially, a two-year module within Asia is
proposed to begin in 1989, with African and Latin American modules to 
follow. 

3. Characteristics of the Asian aquatic science research 
community and literature 

This project is currently being undertaken by a research officer of the
Asian Fisheries Society and is supervised by ICLARM. The primary objective
of the study is to determine the publishing and academic characteristics ofAsian fisheries scientists and through analysis of these, to present a
quantitative assessment of Asian fisheries science. The results of the study
are intended to form a basic tool for researchers, educators, administrators 
and publishnrs.

It is expected that the results of the project, to be completed by mid­
1988, will lead to further studies that seek to explain sime findings of theproject and to provide suggestions for improving, for example,
communications between certain groups. Such studies will continue to be 
under ICLARM's supervision.

The Information Program also conducts a significant amount of training,
which is recorded in the Education and Training Section. 
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Work Program 

The time frame for these projects is in part speculative, as it depends on 
funding. The schedule below is in two parts, for informative service and 
research activities, respectively. Dotted lines indicate possible extensions to 
projects or follow-on projects. 

Project Duration of Project 

1987 1988 1989 1990 1991 1992 

Information Services 

1. Publication program -

2. Maintenance of library -

3. SFIS Phase II 

4. SFIS African module 

5. Information sourcebook 

6. Library computerization, 
etc. 

7. INFOTERRA service 

8. Needs, constraints, 
solutions ­

9. Training 

RESEARCH 

1. Inhouse 

2. Citation analysis 

3. Asian research community ---- -

A summary budget for the Program for 1988-1992 is included in the 
complementary document, ICLARM Five-Year Plan, Part 2. Projected 
Budgets. 



STAFFING AND BUDGET 

Background 

ICLARM, being similar to the international agricultural centers that are
part of the CGIAR system, has adopted similar financial management
terminology. Like the CGIAR Centers, ICLARM lacks endowment funds. The
Center makes distinctions among funding for unrestricted core, restricted 
core and special projects. It is important to point out that the cooperative
approach to research that typifies ICLP.RM's program means that a portion
of the restricted and special project funds provided to ICLARM simply pass
through the Center to its cooperators. The most prominent example of this is
the ongoing ASEAN/US Coastal Resources Management Project where
approximately 80% of the total US$5 million budget over four years (1986­
1989) passes through ICLARM to ASEAN institutions. The number of special
projects outsid3e core program themes has been minimal during most of the
ICLARM's life but increased quite dramatically in 1986 as ICLARM fought
for survival. The Five-Year Plan envisions a reversal of this trend and
renewed prominence of unrestricted and restricted core support and 
activities. 

After its 1977 incorporation in the Philippines, the Center received
unrestiicted core support first from the Rockefeller Foundation, then later
from the United States Agency for International Development (USAID), the
Australian International Development Assistance Bureau (AIDAB), the
Royal Norwegian Agency for International Development (NORAD), and most
recently from the Danish International Dev'elopment Agency (DANIDA) and
the German Agency for Technical Cooperation (GTZ). Restricted core support
developed slowly, with the first grants made by the United Nations
University and the Aust-alian International Development Assistance Bureau
ini 1980, the German Agency for Technical Cooperation in 1981, and more
recently the Ford Foundation, IDRC of Canada, UNDP, the Ministere de ]a
Recherche et de l'Enseignement Superieur, France and the World Bank. In
its early years, ICLARM was thus dependent upon a relatively small group of 
core supporters (see Fig. 13), but this number has grown steadily since 1980.


Despite this diversified support, in 1985, ICLARM's 
 revenue profile
changed significantly. As the Rockefeller Foundation shifted its program
away from Asia and concluded its unrestricted core support for ICLARM at
the end of 1984, the annual level of unrestricted grants to the Center declined 
by 57%. For the first time in ICLARM's hictory, in 1985 the level of restricted
and special project grants exceeded that of unrestricted grants (Fig. 14).
Total revenue dropped 25% from US$1.76 million in 1983 to US$1.32 million 
in 1985. 

The substantial reduction in unrestricted core support, which had
supported headquarters' scientific and information staff and facilities and
permitted research initiatives, forced ICLAIRM to restrict its research 
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program activities. The 1985 financial strategy adopted by ICLARM was to 
conserve whatever resources were available in order to keep key
headquarters steff positions filled for as long as possible. Thus, ICLARM 
cancelled or indefinitely deferred several in-house projects, publications and
other program activities for which restricted funding could not be found and
from which staff time had to be diverted. A significant portion of staff time 
was channeled, by necessity, into income-generating consultancies, the
preparation of project proposals and involvement in funded projects. Every
effort was made to increase and standardize the overheads charged by
ICLARM for restricted project activities to reflect real costs of project
implementation. 

Since 1985, ICLARM has made considerable progress to increase and
further diversify its support (see Appendix A), though the Center remains too
heavily dependent on short-term restricted core and special project funds
(Fig. 14). Of total income in 1987 of almost $3.2 million, approximately 27% 
was unrestricted core in nature, 43% was restricted core, and 30% was
special project. At the end of 1987, ICLARM received the welcome news of a new unrestricted core grant from the World Bank, which established a new
fund'specifically to assist centers outside the CGIAR which engage in natural 
resource management issues. 

ICLARM had sixteen supporters in 1987, and this number is expected to 
grow through the activities of the ICLARM Support Group which was formed 
at the end of 1986. Current Chairman is Mr. Timothy Rothermel, Chief of
Global and Interregional Programs of UJNDP. The Support Group meets 
annually, usually during the mid-year meeting of the CGIAR. 

Five-Year Staffing andBudget 

ICLARM's future over the coming five years is a mixture of excellent
research and training opportunities, tempered by financial constraints. The
Center's Aquaculture Program is poised for new advances in genetics and
farming systems research, if the necessary funds proposed for the modest

research facilities and associated w..tworks 
 can be raised. The Resource
Assessment and Management Program is expanding into research, planning
and training on coastal zone management, but the number of staff to lead the
other key activities of the program in methodology development remains too
small. ICLARM's social science activities, including research networks, havemuch promise but are also financially constrained. The Center's rented
headquarters facility in Manila is again becoming inadequate for the 
scientific, information and support staff; a more permanent home for the 
organization is needed. 

In sum, the annual budget of ICLARM is expected approximately to 
double over the next five years. Details of the projected budget for ICLARM 
over the 1988-1992 period can be found in Part 2 of this Five-Year Plan 
(Projected Budgets). 
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Staffing is shown in Table 6. Details of 1988 staff are given in Appendix B. 

Table 6. Current and projected professional and mid-level professional staff. 

Professional Staff 

Current 
Staff 1983 1989 1990 1991 1992 

1. ADMINISTRATION 
Director General 
Deputy Director General 
Manager. Administration and Finance 

Smith 
-
Rodriguez 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

2. AQUACULTURE PROGRAM 
a. lHEADQUAItTERS 
Program Director 
Sr. Scientist, Economics 
Post-Doc. Fellow, Genetics 
b. AQUACULTURE GENETICS 

UNIT 
Director/Sr. Scientist 
Associate Scientists 
c. INTEGRATED FARMING UNIT 
Director/Sr. Scientist 
Associate Scientists 
d. COASTAL AQUACULTURE 

CENTER 
Hatchery Manager 
Senior Scientist 
Associate Scientists 
e. AFRICAN INTEGRATED 

FARMING 
Project Leader 
Associate Scientist 
I. ASIAN RICE-FISH FAItMING 
Project Leader 
Associate Expert 

Pullin 
-
Eknath 

-
-

-
-

Usher 
-
-

Balarin 
-

Dela Cruz 
Van Dam 

1 
0 
1 

0 
0 

0 
0 

1 
0 
1 

1 

1 
1 

1 
1 
1 

1 
1 

1 
1 

1 
1 
1 

1 
1 

1 
1 

1 
1 
1 

1 
2 

1 
2 

1 
1 
2 

1 
1 

0 
0 

1 
1 
1 

1 
2 

1 
2 

1 
1 
2 

1 
1 

0 
0 

1 
1 
1 

1 
2 

1 
2 

1 
1 
3 

1 
1 

0 
0 

3. SOUTH PACIFIC OFFICE 
Director/Sr. Scientist Munro 1 1 1 1 1 

4. RESOURCE ASSESSMENT AND 
MANAGEMENT PROGRAM 
Program Director 
Sr. Scientist, Coastal Zone 
Associate Scientist, Coastal Zone 
Associate Scientist, Resource 

Economics 
Associate Scientist, Sociology 
Associate Scientist, CAM 

Pauly 
Chua 
White 

Aguero 
-
-

1 
1 
1 

1 
0 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

5. SOCIAL SCIENCES 
Sr. Scientist/Network Coordinator Lampe 1 1 1 1 1 

6. EDUCATION AND TRAINING 
Director (concurrently Deputy DG) 

7. INFORMATION 
Program Director 
Editor 

Maclean 1 
-_ 

1 
-

1 
1 

1 
1 

1 
1 

TOTAL PROFESSIONAL STAFF 15 18 26 28 28 29 



99 
Mid-level Professional Staff 

Current
 
Staff 
 198 1989 1990 1991 1992 

1. 	 ADMINISTRATION 
Chief Accountant Apostol 1 1 11 1
Administrative Assistant Veneraci3n 1 1 1 1 1
Asst. Manager, Finance - 0 1 1 1 1
Project Admi,,istrator 1 1 1 1 1 

Senior Secretary 	 Bernardo 1 1 1 1 1 

2. 	 AQUACULTURE 
a. HEADQUARTERS
 
Program Asst., Economics Bimbao 1 1 
 1 1 1
Program Asst., Biology - 1 1 1 1 1 
b. 	 AQUACULTURE GENETICS 

UNIT
 
Administrative Assistant 
 - 0 0 1 1 1Senior TechnicLans (2) - 0 0 1 2 2 
c. INTEGRATED FARMING UNIT
 
Administrative Assistant 
 - 0 0 1 1 1
Research Associates (2) - 0 0 1 2 1 
d. 	 COASTAL. AQUACULTURE 

CENTER
 
Research Associate 	 Govan 1 1 1 1 1 

3. 	 RESOURCE ASSESSMENT AND 
MANAGEMENT PROGRAM 
Program Assistant Cruz 1 1 1 1 1 
Project Specialist, Coastal Zone Paw 1 1 1 1 1
Project Specialist, Coastal Zone Guarin 1 1 1 1 1 

4. 	 SOCIAL SCIENCES 
Research Associate 0 1 1 1 1 

5. 	 INFORMATION 
Research Associate, Information - 1 11 1 1
Chief Librarian 	 Temprosa 1 1 11 1
Managing Editor Dizon 1 1 1 1 1 

TOTAL MID-LEVEL PROFESSIONAL 
STAFF 
 10 13 15 19 21 20 



EXPECTED IMPACT AND PROGRESS 

ICLARM's immediate future remains a mixture of opportunities and 
financial constraints. These constraints obviously make planning
problematic. However, the more positive view has been taken in this 
document that the ICLARM programs, if presented in a reasonably
comprehensive and forward-looking fashion, will attract the necessary long­
term support. This has been the primary purpose of the preceding sections of 
this Five-Year Plan. 

A key question to be asked in this conte :t is what will be the likely
impact of the ICLARM program. 

Aquaculture 

It is important to realize that two of the three major aquaculture
activities proposed, that is, the genetics and integrated farming systems
research units and aquaculture affiliated networks, will not be underway at 
the earliest until halfway through the coming plan period (1988-1992).

The likely impact of any food production research and training program
is difficult to forecast with precision, especially when, as in the ofcase 
aquaculture development, it includes the need to address fundamental 
questions regarding the scope for growth of the systems under study.
However, ICLARM is confident that its aquaculture program will lead in the 
long term to highly significant increases in cultured fish production, income
improvement and nutritional benefits for the third-world countries of Africa,
Asia and the r'acific. The potential benefits for Latin America and the 
Caribbean are less clear, but may still be significant for communities remote 
from marine fisheries. 

The continuing activities of headquarters and the networks will
undoubtedly assist hundreds of researchers in third-world countries to
improve their research methods and their sources of information. Indeed, this 
will continue to be a primary goal of ICLARM. The long-term impact of this 
on the currently very weak research base for tropical aquaculture will be
 
enormous.
 

The genetics program will provide a 
focal point for tilapia and carp
researchers worldwide, who will both supply and receive information,
training and improved breeds of fish. The first improved tilapia strains are
expected to be available for release within five years. Within 10-15 years,
tilapia production in Asia is expected to increase about five-fold as a direct 
consequence of the development of i.-proved breeds and the adoption of
suitable farming systems. For the Philippines alone, this would mean an
annual production of 200,000 t/year, probably surpassing current milkfish
production, and thus making tilapia the most popular cultured species in the 
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country. Taiwan has already undergone such a transition. However, genetic
deterioration has begun to set in and research is clearly needed to sustain 
this initial progress.

The integrated farming program will bridge the traditional gap between
aquaculture and agiculture. The program's 'whole farm' approach inresearch and training will greatly improve the cooperation between
researchers and officers theseextension in complementary sectors. r.Theimpact of the program will depend on national institutions, with which
ICLARM will link through networks, and the effectiveness of their extension 
programs. Demonstrations of high yields on experimental stations of aninternational center such as ICLARM's integrated farming systems unit arenot enough to ensure widespread implementation of results. For example,
manured pond aquaculture and rice-fish integrated farming have hardly
developed at all in the Philippines, despite highly encouraging
demonstrations in that country. It is not yet fully understood whether theconstraint lies in extension of the technology or in other economic, social orinstitutional factors. These constraints are currently being investigated by
ICLARM and cooperating groups in Asia. 

It can be said, nevertheless, that the program will produce vitalinformation and well-trained professionals for the future development
integrated agriculture-aquaculture farming systems in Asia and Africa and

of 

possibly other regions and that the fish production from such systems will be a major source of profit and nutritional benefit for small-scale farmers.
The development expected can be described in terms of the evolution offarming systems worldwide. The most primitive levels of settled agriculture

(non-integrated and crop-dominant, with few livestock) are still prevalent in
tropical third-world countries. The ofimplementation crop-livestock-fish
integrated farming could raise millions of third-world-country small-scale
farmers to a higher level of farming systems development -- fully integrated,
with livestock using crop by-products, ponds receiving crop and livestock by­products and other interactions, thereby making use of all available 
resources for maximum benefit.
 

The integration of a fish subsystem can 
 provide much-needed
diversification and increased profitability for rice-dominated systems. ForAfrica, the prospects are less certain, but it is probable that a fish subsystem
could also greatly improve settled agriculture there (maize-based and other
systems) given adequate water and suitable climate conditions.

Measurement of progress for the Coastal Aquaculture Center in the
Solomon Islands will be a long-term activity because the major giant clamspecies on which research is being conducted takes seven years to reachmaturity. Because the work in this Center is to be fairly applied research, 
success will be measured initially by the receptivity of South Pacific islandnations to undertake culture of these reef species and the degree to which theincome earned from such culture activities accrues to island communities
rather than to outsiders. Progress will also be measured in terms of success
in hatchery production and establishment of initial growout systems. 
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Resource Assessment and Management 

The expected impact of the activities planned in the next five-year period 
for the Resource Assessment and Management Program is considerable, but 
of a nature ditferent from that of the Aquaculture Program. This is mainly 
because ICLARM's research and training activities in resource assessment 
and management are designed to alleviate stated, and presently unmet,
needs of the communities of fisheries scientists in tropical third-world 
countries, and of various agencies involved in resource assessment and 
management, rather than needs of the fisheries sector per se. The pilot 
studies, such as those to be conducted in coastal zone management, are 
expected to explicitly address questions of implementation and impact in 
their second phase, to begin 1990. 

The impact of the Resource Assessment and Management Program has 
been well demonstrated over the past five years in the adoption of stock 
assessment methodologies developed at ICLARM, in at least 30 countries. 
These methods have made stock assessment possible in many situations 
where it was previously impossible or very difficult. The Program has kept in 
the forefront of development with methods adapted for programmable
calculators and most recently for microcomputers. Thus, future impact in this 
field will be a measure of the spread of these refinements, all of which make 
stock assessment easier and cheaper and biologists more confident in 
providing advice. 

Impact of the Coastal Resources Management Program is expected to be 
in the form of implementable coastal management plans in the ASEAN 
nations. The project itself expects to execute a subsequent implementation 
phase and thus ensure the impact of these plans. 

In the longer run, the refined stock assessment methodology will merge 
with information systems (including Geographic Information Systems)
expected to become a major component of the Coastal Resources Management
Project. Social science elements will also be included to create holistic 
management planning information systems. The mid-term impact, then, is 
expected to be the adoption by third-world countries of such systems.
Ultimately, impact will be seen in the implementation of these aquatic 
resource management plans. 

Social Sciences 

With the development of more effective linkages to the fisheries policy
establishment within Southeast Asia, it is expected that the results of 
research of' the Asian Fisheries Social Science Research Networl will 
effectively influence management policy and program formulation. These 
links will be forged through collaboration in research and research planning 
and through more effective national networking than has heretofore been 
practiced. A much greiter use of national workshops and seminars will be 
made in the comin, ye:ars to assure that research results reach 
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decisionmakers and that research programs are planned with the cognizanceof these decisionmakers. Continued training in research methods will be a 
feature of the Network. 

As mentioned above, social science elements will be integrated with
biological information in creating holistic management planning systems.
This is a longer-term goal where impact will be measured by the adoption of 
such systems in third-world countries. 

In addition, the Network research will increasingly form the basis for
educational programs in fisheries economics in Asia at the undergraduate as
well as the graduate level. 

Progress will be measured by: 1) identifiable use of results in policy and
management decisionmaking; 2) identifiable use of results and methods in
extension schemes for aquaculture and fisheries. In addition, the more
conventional secondary measures of impact will also be used, such as:
publications produced, 2) publications distributed, 3) publications requested

1) 

and 4) refereed journal article publications.
Asian fisheries scientists have established very high levels ofprofessionalism in research and support of development. Within this group,

the number of economists and other social scientists is relatively small andtheir impact has been relatively limited. During the next five years the
Network will promote a greater participation of social scientists in Asian
fisheries affairs through a stronger contribution to the Asian Fisheries
Society and its journal, Asian Fisheries Science, based upon a strong
management-oriented research program. 

Education and Training 

All of ICLARM's major programs in aquaculture, resource assessment
and management and social sciences have built-in training activities, such as
short courses and internships. These activities will continue, indeed
intensify, during the coming five-year period. The success of these activities

will be measured by fairly traditional approaches, including: (1) number of
trainees and interns, (2) participant and staff evaluations of courses offered
and (3) degree and content of post-course followup. This last point is a keyelement in ICLARM activities, that attempt to strongly link research,
training and information. 

ICLARM's Education activities will concentrate upon preparation of
educational materials suitable for the teaching of tropical fisheries,
aquaculture and coastal zone management. Progress will depend not only onidentifying appropriate individuals both within and outside ICLARM tocontribute to this effort, but also upon an initial assessment of educational
needs. Since the assessment will take several years, ICLARM contributions 
to this during the coming Five-Year Plan period are expected to bearea 
modest, picking up in the 1990s. However, the impact in that decade is likely
to be very great, as ICLARM educational materials are adopted for use by
educational institutions throughout the tropics. Evaluation of the impact of 
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this ICLARM activity will depend primarily upon the rates at which the
proposed educational materials are produced and put into effective use. As
noted below, the impact of the center's existing technical publications is 
already considerable. 

Information 

ICLARM's information activities to date, publications and information 
services, have already achieved demonstrable impact. Comments received
from a 1986 survey questionnaire on Naga, the ICLARM Quarterly, show 
some of the enthusiasm for this unique publication:

" Naga is very hepful in the third-world countries. Surel" it will help to 
change our economy (Bangladesh)

" A wonderful name, a wonderful newsletter (Brazil)

" 
 Very beneficial quarterly to our organization (Fiji)
• 	 Naga is very informative and he;pful to the research workers (India)
" This magazine is very important to us (Indonesia) 
" An excellent publication (FAO)
" The Information Department is the best of its kind. I save lots of time 

by reading it only - not others (Papua New Guinea)
" Naga is very informative, unique magazine (Philippines)
* 	 It is a good publication which we all appreciate (Yemen)
* Please continue with your good work (Zambia)
Naga has a free circulation of around 4,000, but according to an

ICLARM survey is read by at least 15,000 persons.
ICLARM's technical publications are distributed free to fisheries 

departments and libraries throughout the third world and in exchange for 
many of the important journals in the ICLARM library. Also they are sent for
review to leading journals and are well received. For example:

• 	 A Hatchery Manual for the Common, Chinese and Indian Major
Carps, 1985. 
"This book is undoubtedly a valuable addition to the available 
literatu-'e" (Aquaculture). Printed - 2,000 copies. Status - sold out.

" Fish Population Dynamics in Tropical Waters: A Manual for Use with 
Programmable Calculators. 1984.
 
"The first comprehensive attempt to use models in a way that is easy

to use" (Fisheries Research). Printed - 2,000 copies. Status - 380 left.


" The Biology and Culture of Tilapias 1982; reprinted 1983, 1984.
 
"I would strongly recommend this book for all students, researchers
 
and culturists of tilapias" (Aquaculture). Printed (total) - 4,000.
 
Status - 80 left.
 

* 	 Integrated Agriculture-Aquaculture Farming Systems. 1980; 
reprinted 1984, 1986. 
"It is difficult to do justice to this ICLARM publication, so much of 
which is highly quotable" (Fish Farming International). Printed 
(total) - 3,000. Status - 110 left. 
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All the above books are being used as text books in one or moreinstitutions. Countries in which we are aware of ICLARM books being soused include Malaysia, Nigeria, the Philippines, Thailand and the USA; theyare used as texts also in FAO and US Peace Corps training courses. In allthere are over 50 technical publications enjoying wide readership. Further,

while we have not yet made a formal analysis, it is clear that nearly all thesepublications are very well cited by other authors. The publications are 
certainly being well used. 

With regard to information services, the major activity has been a three­year (1984-87) IDRC-supported project which provided a questiorJanswer
service to over 700 enquirers. Again, there were hundreds of complementary
messages received through postcard questionnaires, such as:

"Excellent service, especially for young biologists" Dr. F. Pineda Polo, 
Colombia. 
"The infbrmation obtained has greatly improved the quality of our 
projects" C.L. Kalonga, Tanzania, East Africa.
"The retrieved materials helped in locating new literature previously
unknown. Very useful service". K. Viswanath, India.
"The information I received proved to be very useful. Thanks for the
quick response". Dr. G.E.M. Ogutu, Nairobi, Kenya.

It is expected that this project will again be funded for 1988 and 1989 atleast. Improvements are planned so the impact is dxpected to be at least asgreat as in the past. Further, the proposed "African module" adjunct to theproject should impact greatly on aquaculture researchers in that continent
because it will be backed up by ICLARM aquaculture staff within Africa.

Through its Information Program, ICLARM helped to initiate the AsianFisheries Society and has provided the secretariat since 1984. Membership ofthe Society has grown to 1,000 scientists, technicians and students, who arebeginning to benefit from free and inexpensive literature, while researchgrants and a Society Journal (edited and published through ICLARM) will soon be established. The Society's impact is very positive and is drawing
support from a number of donors.

All of the above activities and others w.ll continue in the coming Five-
Year Plan period and are expected to have similar impact. 



CONCLUSION 

Tying Together the Major Themes 

The thrust of ICLARM's research has gradaally shifted over the past
decade from documenting fisheries and aquaculture problems, to evaluating
alternative solutions and carrying out related research. For example, the 
Center moved closer to the management end ofthe spectrum in 1986 with the 
beginning of the ASEAN/US Coastal Resources Management Project,
coordinated by ICLARM. Nevertheless, development of research methodology
has been and will remain a strong theme in ICLARM's resource assessment 
and social science research. 

At the same time, the Center is finding that its research results and 
considered advice, both most often developed in cooperation with national 
institutions, are often slow to find adoption. At the timp of ICLARM's 
founding, the expectation was that the results of the Center's activities would 
find their way fairly rapidly into the mainstream of fisheries policy. In the 
third world, the links between research and impact have been found not to 
work that way. In many countries, national fisheries research activities, with 
vhich iCLARM's network programs are intricately linked, appear to be an 
end in themselves with little impact on government policy. National scientific 
progress is fragmentary as a result of poor access to information and lack of 
communication amongst scientists. 

These problems are created in part by financial problems. Policymakers 
do not look hard at national fisheries researchers for advice. Policymakers 
are, expectedly, even more distant from conclusions offered by an 
international center. Put another way, an excellent publication record, such 
as ICLARM has, is not enough.

To overcome this barrier, common to many countries in the tropics, the 
options for ICLARM were either to itself prepare and distribute extension 
material or to move further towards resource management issues ,n,
physical centers for aquaculture research. Given ICLARM's mandate, the 
latter course has been chosen and while some extension literature is being 
prepared in specific projects, the center's primary thrust in the coming years 
will be to bridge the gap between research and management.

It is recognized that policymakers are influenced not only by fisheries­
related matters, including biological, social and economic considerations, but 
also by similar considerations in other, interacting sectors, from agriculture 
to industry. 

Research is needed to develop the methodology that will provide
fisheries and aquaculture policymakers with quantitative information on all 
relevant issues in such a way that the maximum number of options can be 
explored and evaluated: an information system to answer "what if?." 
questions across the broad range of issues involved. It is this proposed system
that will be the key element tying together 7CLARM's diverse activities. 

136
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Beyond the development of such a system there are a host of researchissues regarding Implementation of management decisions, some of whichICLARM already addresses; rthers will develop with the proposed

information system.

Importantly, this 
 thrust will make further use of ICLARM'sinterdisciplinary approach and toserve unify the current directions ofresearch in the different program areas and networks. Thus the aquaculture

systems developed will require parallel development of effective managementschemes just as in capture fisheries. Both will become elements in theproposed planning and management information system. 

External Considerations 

Uncertainty has been a fact of life at ICLARM for several years now andthis situation is unlikely to change in the very near future. While the Centerhas begun to achieve an element of cohesion in support through theformation of the Support Group under UNDP leadership, much remains to bedone. While each major program of ICLARM has secure elenents within itdue to longstanding interest of specific donors, other elements are newer ormore high-risk in nature, thus rot yet attracting the level of donor suppo"t
required.

The decision of the TAC and CGIAR with respect to possible long-termsupport for selected aquaculture themes wi!l be a critical element inattracting the support necessary for the two aquaculture units (genetics andintegrated farming systems) proposed. Though relatively modest in naturewhen compared to other international agricultural centers (several of whichwork on topics of much less importance economically or nutritionally thanfisheries and aquaculture), each of these units and associated networks will
require funding quite considerably above current 
 levels of support forICLARM's aquaculture program. This is appropriate for an activity which is
emerging f'or its documentation phase to a research phase. If the CGIAR
postpones its decision to provide aquaculture support, or rejects the idea
altogether, ICLARM will have to raise the required funds elsewhere.

Other core activities of IC[ARM in Resource Assessment 
 andManagement and Social Sciences, not to mention the Coastal AquacultureCenter which may not in any case be considered for support by the CGIAR atthis time, will also require longer-term financial support than that presentlyavailable. Planning and successful fundraising in these will requireareas

stronger linkages with related international bodies, both intergovernmentaland nongovernmental, than ICTLARM currently has. Preliminary discussionswith donors and other international research centers, particularly those with a natural resource or resource management mandate all of which includingICLARM are currently outside the CGIAR, have already begun to explore
other consortium possibilities.

During the past three years, the severe funding shortage of ICL.RM hasled the Center into several areas of work that would not normally be part of 
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the core program. This has included an excessive amount of short-term
consulting work, particularly for development banks, and several projects
where a research role was not paramount. Such activities need to be 
curtailed. 

Staff secondments from other agencies need to be more fully explored as 
an alternative to core financial support. Only two such assignments (one each
from UK and the Netherlands) have been arranged to date; additional 
possibilities, consistent with the ICLARM staffing plan, both in area and 
levels of expertise, need to be examined. The Five-Year Plan and its outline of 
staffing requirements should permit this. 

The ICLARM Five-Year Plan, especially the aquaculture section,
highlights for donors the geographic focus of the Center's program. While the 
program will be expanding cautiously in Africa and Latin America, the 
primary focus will remain Asia and the Pacific, where b:, far the greatest
numbers of poor and protein-malnourished people live. During the next five 
years, linkages will develop with Africa and Latin America, primarily in the 
context of ICLARM's attempts to foster South-South exchange through its 
various networks. 

Attracting the levels and duration of support outlined in this Five-Year 
Plan will permit ICLARM to concentrate upon the more basic research issues 
which it was created to address. Certainly, there is no shortage of tasks to be 
undertaken in the area of more applied research, but it is ICLARM's view,
consistent with that of other international agricultural centers, that this 
work should primarily be the responsibility of national institutions.
Interaction between ICLARM and these national institutions should come
mainly through research networking, training and information exchange, 
approaches in which the Cen r already excels. 

Finally, ICLARM's extremely active publication and information 
program, expanded as proposed in this Five-Year Plan to include translations 
and educational materials, should continue as a key element of the core 
program, not collapse into a minor program support activity as some have 
suggested. 

Funding Considerations 

ICLARM, with ten years of research, training and information 
experience, is recognized globally as being in a leadership position on many
aquatic resource management issues. The number of donors supporting the
institution has more than doubled in the past three years, and opportunities
for collaborative work far exceed the Center's abilities to respond. Both 
reflect confidence in ICLARM's program. 

Continued growth in number of donors, and in the size of the grants of
each, is thought by the Center's staff and Board to be achievable now that the 
Center's Support Group has been formally initiated at the end of 1986.
Already, new core grants, though initially small, materialized in 1987 from 
several new donors, including the governments of France, Federal Republic of 
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Germany and Denmark. At the end of 1987, ICLARM was informed of a new 
grant from the World Bank ($800,000. in 1988) awarded to the Center from anewly established fund to assist worthy institutions outside the CGIAR 
system. 

In 1987, the !CLARM Board of Trustees approved a core budget for
ICLARM of US$2.30 million, excluding special projects which amounted to
another US$0.97 million. During the years of the Five-Year Plan (1988-1992)
ICLARM expects that the annual budget of the Center will grow from
US$3.67 million to US$7.12 million, an increase of 94%. Budget details can
be found in Part 2 (Projected Budgets) of the ICLARM Five-Year Plan (1988­
1992).

To achieve this planned budget increase, ICLARM staff, Trustees and
Support Group members will need to work in unison to persuade additional 
donors to support the organization and existing donors not only to increase
their support but also to shift much of it from short-term special project
support to longer-term unrestricted or restricted core support. The staff and
Trustees of ICLARM are confident that this can be achieved, the only
variable being the time that it will take. 

The Five-Year Plan of activities outlined in the previous sections should
be viewed as a serious challenge to those involved with ICLARM. For toolong, the Center has been forced to struggle along on minimum funding and
with a very small professional staff. It is the intention of the senior staff and
the Board of Trustees to persuade donors that the work of ICLARM is worthy
of the levels of support outlined in this document and for the very exciting
activities envisaged. 



APPENDIX A. CONTRIBUTIONS TO ICLARM (1977-1987)
BY DONOR AND BY YEAR (US$) 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987' Total 

A. UNRESTRICTED GRANTS 

Rockefrl.er Foundation 453.748 600.000 700,000 750.000 812,000 850,000 850,000 720.000 5.735.748United States Acnincv for Intl. Dev. 300.000 200.000 300.000 320,000 320.000 300.000 523.602 449.338 2,713.000
20,986 29750 83,257 46,350 105,315 392.810

Autr:,, .l Inti D-'r Asstriace Bureau 

San Miguei Corporation 
714 1.047 1.761Planters Produc:s Inc 

1.047 1.047Norvegijn Ministry of Dev. Cooperation 
52,009 52.009Danish Intl. Developmnt A)ency 

63,591 63,591 

Subtotil 453.748 600,000 1,000.000 950,0CO 1,112.000 1,190,986 1.199.750 803,971 348.444 680,986 620,081 8,959,966 

B. RESTRICTED CORE GRANTS2 

Rockefeller Foundation 22.795 50,000 50,000 8.470 131,265Food and Agr.culture Organization 6.703 5.000 5.000 5.172 7.429 29,304Ford Foundation 
165.138 51.136 138,553 254.877Ne-. Zealand Embassy 

12.582 12,582Australian Intl. Dev. Assistance Bureau 53,397 53,397United States Aency for Intl. Dev. 
85.987 129,834 215,821German Agency for Tech. Cooperation (GTZ) 

United Nations Development Programme 52,008 51,377 103,385 
42,000 10.700 52.700International Development Research Centre 
12,775 88.890 101.665Overseas Development Administration 
19,718 6,582 26.300Skangs Foundation 

10000 10.00Nor.vegian Ministry of Dev. Cooperation 
13,427 13,427 

Australia and Pacific Science Foundation 2428 2427
Asian Development Bank 

24,228 24.228 
Subtotal o 00 22.795 0 0 6,703 55.000 286,117 277.316 3,300 5.300 486.320 1,134.25". 

http:1,134.25
http:Rockefrl.er


C. F'ECIAL PROJECT GRANTS2 
Rockefeller Foundatrrn 

3.000United Nation,,Universit 
New Jersey Marn. Scinces Consortiurn 
Australian Intl. Dev. Assistare Bureau 
United States Ager'icv for I'l Dev.German Agency for ch Coopration (GTZ)6245
Unite Natiar. Development Proqramme 

200 
10.000 
5 7 

.84b 
57,245 

32947 
6000 

55.234 

31283 

269,597 

100005. 

231.165 191,588 292,366 
346,767 
260.355 

996.319 
275.610 

347 

5783457285 
1,349.331 
1.575,915 

Philippine Counci for Agriculture and 
Resources Research and Development 

15292 23,638 33.379 18 000 32894 123,203 

Kuwa,t institute r) Sccientific Research 
Internationai Development Reseairch CentreIntl Bank for Reconstruc-Pon & Development 

F ntl B an o n Ford Foundation6953 

2.850 10.426 

51.356 54.447 
117.109 

67.721 
200.754 

30,883 
225,906 118.387

8 9 .6 37 14.68:2 2 1.0 6 9 

13.276 

204,907 
676,8393 10 ,706 

Der BariJesminister Q,~ W-tshathchZusammenarbeit IBMZ8 
698547.456 983698555.53 

Food and Agriculture Organization 
Asian Development Bank 
Peru-Programa Cooperatvo Peruano 8,114 47.416 

15,128 
55,530 
15.128 

69.52430201 69,524 
Subtotal 3.000 0 0 87,845 138.568 386,800 446.100 460.063 549,155 841,260 1,772,697 

30,201 

4.685.488 
D. OTHER INCOME 

& Staff Time from SpecialOverheadsOverheads from Restricted Core 
Ovroeds fo etitdCr 46,975 53.254 31.475 145.678 104,918 382.300 

ConsultanciesPoject Produce 

Training7.578Pubication Sales 

Interests/Devdends/Miscellaneous 

Subtotal 

GRAND TOTAL 

6,110 

2,026 

8.136 

464,884 

2,522
25.552 

5,904 9.489 

8,426 17.067 

608.426 1.017,067 

40.886 

1.496 
26.107 

74.041 

1.134.681 

18.472 
27946 

6.215 
55.936 

108.569 

1.359.137 

12.072 8.767 
947604 

17.342 26,275
4.432 9.6C9 

33.940 111,686 

1.611.726 1.764.239 

47.132 

5.896 

28.248 
14,490 

149,020 

1.468,054 

62 927 

2.400 

26,464 
17,887 

141.153 

1.324.869 

77,151 

54.918 

18.380 
37.671 

433,798 

2,233.360 

71,809 

19.911 

1,090 

19.075 
35.451 

252,254 

3.131,352 

248,960 

258,383 

9,386 

143,495
219,062 

1.338,090 

16.117,795 

Based on unaudited year-end results. 
Restricted core and special project sralts are recognized as income whan used in the specified projects. (Reqardless ot amount a.rd time funds are received.) 



APPENDIX B. CURRENT ICLARM STAFF 
(February 1988) 

Director General 
Ian R. Smith, Ph.D. 

Resource Assessment and Management Program 

Daniel Pauly, Ph.D. Director
 
Ms. Anabelle Cruz, B.S. Program Assistant
 
Ms. Ma. Lourdes Palomares M.S. Research Assistant
 
Ms. Mina Soriano, M.O.S. Programmer
 
Felimon Gayanilo, Jr.,B.S. Programmer
 
Ms. Norma Parial Secretary
 

ASEAN INTEGRATED COASTAL RESOURCES MANAGEMENT PROJECT 

Chua Thia-Eng, Ph.D. Project Manager 
Alan White, Ph.D. Technical Advisor 
James Paw, M.Aq. Project Specialist 
Ms. Flordeliz Guarin, M.S. Project Specialist 
Ms. Socorro Guerrero, A.B. Project Assistant/Secretary 
Ms. Angelina Agulto, A.B. Project Assistant 
Ms Marie Sol Sadorra, A.B. Project Editor 
Ms. Germilina Dizon, B.S. Project Accountant 

PHILIPPINE SMALL PELAGICS MANAGEMENT PROJECT 

Paul Dalzell, B.Sc. Project Leader 
Ruben Ganaden LI.B. Project Officer 
Ms. Perlita Corpuz, M.A. Project Economist 
Josefina Cafiezo, B.S. Secretary 

MANAGEMENT OPTIONS FOR TROPICAL SMALL-SCALE FISHERIES 

Max Aguero, Ph.D. Associate Scientist 
Mr. Exequiel Gonzalez, B.S. Project Specialist 
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Aquaculture Program 

Roger S.V. Pullin, Ph.D. DirectorBarry Costa-Pierce, Ph.D. Associate Scientist (Indonesia)
John Balarin, M.Sc. Project Leader (Africa)Catalino dela Cruz, Ph.D. Project Leader, Rice-Fish
 

Integrated Farming Project
Anne van Dam, M.Sc. Associate Expert, Rice-Fish
 
Integrated Farming Project
Graham Usher, M.Sc. Research Associate, Coastal 
Aquaculture CenterHugh Govan, B.Sc. Research Assistant, Coastal 
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