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ICLARM STATEMENT OF PURPOSE

ICLARM s organized exclusively for charitable, educational,
and scientific purposes: and in furtherance of these
purposes, ICLARM is to establish, maintain, and operate an
international aquatic center designed to pursue
... the following objectives:

To conduct directly and to assist others i conducting
research on fish and other aquatic organisms, on all phases
of fish production, management, preservation, distribution,

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

improvement of sn:all-scale rural subsistence and market
fisheries;

To work toward the development of labor-intensive systems to
ald employment and of low energy systems to mirimize capital
and cost requirements;

To publish and disseminate research findings and
recommendations of 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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IN A YEAR OF STRATEGIC PLANNING

We noted in last year's report that ICLARM had been invited to joina
prestigious group of international research centers with the same broad
goalas this Center - to contribute to sustainable improvements in productivity
of agriculture, forestry and fishieries in developing countries in ways that
enhance nutrition and well-being, especially among low-income people.

The group is the Consultative Group on International Agricultural
Research (CGIAR) which currently consists of 16 research centers (see
Figure) and 40 public and private sector donors. The group was formed in
recognition of the nced for international strategic research of a long-term
nature {n agriculture,

Consultative Group on International
Agricultural Research (CGIAR) Cc.ters

p° g <5 <p
a4 g

. /\ \g ISNAR (Nethenands)
CGIAR \‘b INIBA®g . IBPGR
Headquarters PRI (Franc 1
(Washington DC“"F A "1' tay ICARDA
J\/ 7 (Synay
CiIMMY ICRISAT _
(Mexico) p ® (India) ¢
WARDA @_® !ITA ILCA 4L i $
(Cote dtvore]  Nigeria) {Ethiopr..) (Philippines)
CIATe ILRAD & ICRAF (S"1aMD) 5
{Colombia) N fr O >
{Kenya) Do ...
ecip /
(Peru)
1
Q
CIAT  Centro Internacional de Agncuhura Tropical 1IM: - international lrngaton Management Institute
CIMMYT  Centro Internacional de Mejoranento de Maiz y Tngo HTA - international Insinute of Tropical Agriculture
CIP Centro Internacionat de 1a Papa ILCA - International Livestock Center tor Alnica
IBPGR - Internationa! Board fer Plant Genelx: Hesources ILRAD  Inlernational Laboralory for Research on Amimal Diseases
ICARDA - International Center for Agncultural Hesearch in Ihe Dry Areas INIBAP - International Networh lor the Improvement of Banana and Plantain
ICRAF - Infernational Counctl for flesearch i Agrotorestry IRi% - International fice Research inshitute
ICHISAT Internationat Crops Research (nstitute for the Semi-And Tropics ISNAR International Service for National Agncuttural Research
IFPHI International Food Policy Research institute WARDA  West Alrica flice Development Association

The CGIAR rescarch centers work to long-term Strategic Plans that are
examined by the Group. From the strategies, the centers develop five-year
or Medium-Term Plans which delermine their activities over the period. A
new focus within the CG system is a closer integration of the activities of the
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various centers, The invitation for ICLARM tojoin the CGIAR bore with it the
requirement to provide the Group with an acceptable Strategic Plan and, of
course, a subsequent Mid-Term Plan of activities.

We began preparation of the Strategic Plan in earnest in December
1990. By May 1991, after five workshops involving at some stage all ICLARM
professional stalfl and nearly 40 external scilentists and advisers from
around the world and numerous in-house meetings and consullations, a
draft, Board-approved Strategic Plan was submitted to the Technical
Advisory Committee (TAC) of the CGIAR in May 1991. TAC met the following
month and asked for more elaboration of varlous aspects, particularly our
expecled interactions with national research systems. This entailed further
meetings and consultations with over 100 additional persons by members
of stafl and preparation of an addendum to the earlier draft. TAC considered
the addendum in October 1991 and was encouraged by the contents. They
requested ICLARM to consolidate the Plan and refine some sections.

The process of refining the Plan; securing ICLARM Board approval; an
external review by the CGIAR of the Center's fitness to become a CGIAR
Center: and submission of the final Plan to TAC occupied much of the
Center's stalf time, including Christmas Day 1991, up to April 1992. The
process also delayed, amongst other things, preparation of this Report, such
that I can now state that TAC endorsed the Strategic Plan and ICLARM was
admitted into the CGIAR system in May 1992.

The steps leading to our entry into the CGIAR were presented to point
oul the time-consuming nature of this exercise and the inevitable effects on
our research progress and sulput during 1991.

It is much to the credit of staff that there is still so much research to
report, despite the full year of Strategic Planning activities. I joined ICLARM
as Director General on 1 April 1991, but attended some of the earlier
planning workshops also. In this way [ gained an early appreciation of the
industrious nature ol the Center.

My role is to channel this energy into new programs and projects that
have emerged from the Strategic Planning process and which will begin to
take effect towards the end of 1992 and as we develop our Mid-Term Plan
for 1994-1998. The year 1993 will be a transitionalyear of expansion to meet
our commitments to the Plan.

Thus, the near future of ICLARM will be an
exciting period of growth, new directions and
hopefully construction of a headquarters
building and modest research facilities. It will
therefore be a disruptive time as we adjust to
new programs, the requirements of the CGIAR
and perhaps a new site. Our experience during
1991 shows that the Center stafl will cope well
with the challenges associated with all these
changes and we look forward to the future with
a high degree of optimism.

KENNETH T. MACKAY
Director General
ICLARM



ICLARM AND ITS PROGRAMS, AN OVERVIEW

Background

ICLARM was incorporated in the Philippines in 1977. The Statement of
Purpose in the frontispiece provides the broad mandate within which the
Center operates. Within that mandate ICLARM's role has been to complement
and support the activities of national and regional research systems in
capture fisheries and aquaculture. Since 1986 this role has broadened to
include aquatic aspects of coastal management.

ICLARM s an International, nonproflt, autonomous research center
funded by governments and foundations around the world. In 1991, the
total funding was US$4.5 million, of which only US$1.2 million was
unrestricted core support. The Center is governed by a 15-member Board
of Trustees, International experts acting in their private capacities. The
Center staff are led by a Director General who answers to the Board. He {s
supported by the Program Directors and receives advice from a Program
Committee composed of six Board members.

In November 1990, the Center was invited to prepare a long-term
stratcgic plan of rescarch as part of a process to join the Consultative Group
on International Agricultural Research (CGIAR).

The process of strategic planning, which continued throughout 1991,
will inevitably resull {n a new rnission, goal and objectives within the
present mandate, and based on the foundation of the Center’s research
achievements to date.

ICLARM operates from rented headquarters offices in Makati, Metro
Manila, Philippines. It has modest coastal aquaculture facilities in the
Solomon Islands and at present shares project facilities in aquaculture in
the Philippines and Malawi.

Programs

The Center presently has three research programs - Aquaculture,
Capturc Fisherles Management, and Coastal Area Management - and an
Information Program.

These programs have evolved during the present Five-Year Plan {1988-
1992) of the Center. The focus in Aquaculture is on genetic improvement of
cultured organisms and development of low-cost farming systems for small-
scale producers. The major species of interest in freshwater are the tilapias
and in marine walers, giant clams. In Capture Fisheries Management,
attention iIs given to “management-oriented” research on aquatic resource
assessment methodology and economic valuation of fisheries. The Coastal
Area Management program focuses on the promotion and adoption of
Integrated coastal area management.

1
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The geographic focus is on tropical and subtropical developing countries
worldwide. As the accompanying Table shows, ICLARM conducted significant
activities in sixteen countries during 1991 as well as maintaining a number
of regional and global projects and networks.

Research and Related Activities, 1991

Caplure
Fisheries
Management Management Aquaculture
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chional - -~-~——--76--~~~—-—-~-~ - O_OW o
Global  eee0 | e

Key: @ Project; O Network; & Advisory Services; (1 Workshop/conference/

training organized by ICLARM,

These activities -vere carried out by a total of twenty-four internationally
recruited staf” of whom fifteen were based at headquarters in Manila, along
with twenty-lwo Philippine professional staff.

The Information Program provides support o the research programs
through library and publishing services. There is also an active information
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service based in the library which provides a current awareness service
through Naga, the ICLARM Quarterly, and answers research enquiries from
around the world.

Looking Ahead

During 1992, the Center wiil have finalized its Strategic Plan and begun
taking sleps lowards a transition period, during which a new program
structurc will be put in place to implement the strategy.

The new structure will reflect a systems approach. The new programs
will be based on resource systems, chosen with regard Lo their importance
as production systems, potential for increase, threats to their sustainability
and conlribution to improving welfare of tlie poor (equity issues).

The titles of the new programs reflect the resource systems on which
ICLARM's [ulure research will focus:

Inland Aquatic Systems
Coastal Resource Systems
Coral Reel Resource Systems

A fourth program, the National Research Support Program, will
undertake activities that will contribute to strengthening national aquatic
research systems, while Information will continue as a supporting service
both to the Center’s programs and to researchers worldwide.

The research work will be selected based on ICLARM's comparative
advantage in the flelcd, the needs of national institutions and the work of
other research centers.

The Inland Aquatic Systems Program will include the present
Aquaculture Program activities and extend the research to ways of removing
social and environmental constraints to inland aquaculture development.

The other two existing research programs - Caplure Fisheries
Managemenl and Coastal Area Management - will be combined into the
Coastal Resource Systems Program, in which the focus will be on the
resource users, and on developing integrated management strategies for
use in formulaling coastal area management policies and regimes.

The new Coral Reel Resource Systems initiative builds on the previous
ICLARM experience in developing glant clam aquaculture and will be
directed towards improving the income and welfare of communities in coral
reel areas, and (o improve the management and conservation of these
resource systems.

The other new initiative, the National Research Support Program, seeks
lo strengthen rational institutions through information, training, and
support to research management and research policy.



COASTAL AREA MANAGEMENT PROGRAM

Background

The Coastal Area Management Prograin (CAMP), established in 1988,
was bulilt on the groundwork and experlences of the Association of Southeast
Asjan Natlons/Vuniled States Coastal Resources Management Project
(ASEAN/US CRMP) which had been implemented by ICLARM since 1986
under the Resource Assessment and Management Program (now Captlure
Fisherles Management Program). With the focus of the program on the
promotion of the acoption of integrated coastal zone management in
tropical developing countries worldwide, the goal is io provide sound
socloeconomic justification for the conservation of critical habitats and the
pursuit of long-term and suslainable productivity of coastal fisheries,
forestry and other forms of environmentally compatible uses of coastal
resources. Opportunities .or appropriate public and private sector activities
in tke coastal area are promolied while nonsustainable forms of developmeni.
are discouraged. through appropriate management strategies. Research,
training and Information dissemination are three essential elements in the
program.

Progress of Work

ASEAN/US Cooperative Program on Marine Sciences:
Coastal Resources Management Project

The aclivities of CRMP in 1991 centered on the completion of all
remaining In-country tasks, primarily the revision and refinement of
management plansof the six countries involved, holdinga wasle management
conference, and refinement/editing of the project results for publication.
Most of e in-country task activities were completed by the second quarter
of 1991. The integrated coastal area management plans for the six cruntries
have largely been completed.

The holding of the Conference on Waste Management in the Coastal
Arcas of the ASEAN Reglon in June 1991 in Singapore was a major activity.
The major output of the conference was the adoption of the Singapore
Resolution which aims to strengthen collaboration by: sharing information
and technologies on wasle disposal; educaling the public, policymakers
and producers of wastes on the benefils of waste management; and
participation of NGOs and commmunity organizations in the implementation
of wasie management siralegies.
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Training. The project has conducted training for 118 national staff. In

June 1991, the project conducted a survey to determine the impact of

ASEAN/US CRMP-initiaied training programs on the trainees, The survey

results showed that the training courses bad addressed the growing need
for CRM In the region.

Newsletier. The project has produced 14 issues of the Tropical Coastal
Area Management (TCAM) Newsletter since its first issue in 1986. In 1992,
TCAM, together with all ICLARM Program newsletters, will be integrated
into Naga, the ICLARM Quarterly.

Publications. Since 1986, the project has published six technical
reports; a poster and eight education series: nine conference proceedings;
and a directory. Eight more publications are in the pipeline for 1992,
including the six site-specific integrated management plans.

Impacts of CRMP. The CRMP has received recognition and support from
both the naticnal and regional levels for its CAM activities which are now
being given due importance in national agenda. The impact in the region is
evidenced by: policy changes; improvement of national capability; increased
national commitment to CAM: fostering of regional cooperation and
collaboration; improved knowledge in CAM.

Geographic Information System for Coastal
Area Management and Planning

The Geographic Information System for Coastal Area Management and
Planning Project (GISCAMP) is a two-year actlvity which begarn in September
1991 with the Philippine National Economic and Development Authority
Reglon [ Office as the participating institution. This is funaed by the
International Development Research C‘satre (IDRC) of Canada and the
project site is tne Lingayen Gulf area. The general objectives of GISCAMP are
to upgrade regional capabilities in coastal area management and planning
(CAMP) and to establish an information systein for the storage and anaiysis
of spatialand attribute data un the coastal areas for planning and management
purposes through the use of geographic information systems (GIS).
Preparations for data collection and encoding for the GIS databank are
underv "y,

Asian Fisheries Socia’ Science Research Network

The AFSSRN was coordinated by CAMP until May 1991, when the
coordinator, Dr. Louise Fallon-Scura, left [CLARM, The Network was
subsequently placed under the Office of the Director General.

The year was nevertheless a Lusy one for the Network, with the
implementation of 10 new research projects; the searcl: fora new coordinator:
follow-up of outstanding projects from earlier phasec of AFSSRN; production
of a Ne.work newsletter; and participatior; in IDRC’s Globa! Fisherles
Socioeconomic Survey. Two Network members left for Sin.. .1 Fraser
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University, Canada, under a collaborative agreement. There were also
preparations for upcoming events in 1992 - a team leader’s meeling; a
seminar on coastal valuation; and participation in the Third Asian Fisheries
Forum.

Linkages

The Program has developed linkages withvarious government agencies,
research instilutions and nongovernment organizatlions in the ASEAN
region, in the US and Europe in areas of research, training and information
dissemination. Apart from institutional linkages with 47 national institutions
within ASEAN, the Program maintains close working relationship with
regional and international organizations in promoting the concept of CAM
and exchange of experience through workshops, seminars and conierences.
The main linkages are facililtated through cooperation or collaboration
directly with respective institutions or through projects including AIT,
IUCN, WWF, UNESCO, FAO, UNDP, IOC, WESTPAC, GESAMP, UNEP, URI,
Bay of Bengal Project, SAREC, ADB, Warld Bank and IDRC.

Adviscry and Other Services

CAMP stall undertook a three-week mission for SAREC in March, to
develop a rescarch framework for management of Puttalam Lagoon, Sri
Lanka. The mission was carried out by a team composed of Drs. Chua Thia-
Eng, Director, CAMP, and Louise Fallon-Scura, Resource Economist and
Mr. Gerry Silvestre, Fisheries Expert. Also, SAREC is exploring the possibility
of the program’s future involvement in a regional CAM program for East
Alrica.

Throughout 1991, the CAMP Director has been involved in a number
of activities aparl from those within ICLARM. Aside from serving as
President of the Asian Fislieries Society, Dr. Chua is also Research Director
of the International Development Research Centre-Asian Fisheries Socicty
(IDRC-AFS) SmallGrant Program, He is a Board Director of the International
Coastal and Ocean Organization (ICO). He is a member of the Joint Group
of Experts on the Scientific Aspects of Marine Pollution (GESAMP) of FAO.
He serves as a Scientific Advisor of the International Foundation for Science
(IFS) and Chairman of the Advisory Council for the World Fisheries
Congress 1991. He is also a Member, Research Project Proposal Evaluation
Paneclof the Commission of the European Communities (CEC) and Member,
Panel of Experts for Evaluation of Project Proposals under Global
Environmental Facility (GEF). He is also a Member of the Project Advisory
Committee, UNDP/FAO on Integraled Fisheries Management Project, and
editor and regular correspondent for the journal Ocean and Coastal
Management.

Program Plans

CAMP will continue to implement the scheduled activities ol the
ASEAN/US CRMP and GISCAMP. The CRMD will complete all actlvities by
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the end of 1992. A workshop on CAM will be held in April 1992 to discuss
experiences/lessons learned from the implementaiion of CRMP and evaluale
the in-country management plans.

In addition, the program expectsto start work on the following projects:

1. Resource and Ecological Assessment of San Miguel Bay, Philippines.
This 17-month project, which will commenc: 'n April 1992, aims to
provide: 1) an assessment of the status and exploitation /utilization of
the fishery resources in San Miguel Bay, Philfppines; 2} an evaluation
of the status of the stresses/impacts of human activities on critical
habitats: 3) an assessment cf the socioeconomics of fisheries and the
general sociceconomic development framework within which it operates;
and 4) an elaboration of feasible management options, guidelines and
strategies that maximize benefits from fisheries resources utflization/
exploitation and minimize sectoral conflicts and/or incompatibilities.

2. Establishment of the Santiago Island Management Project, Bolinao,
Philippines. This has been designecd to scrve as a pilot project for a
consortium ol donor agencies. It attemptsto integrate five components:
population, health and nutrition, education, alternative livelihood, and
marine parks and protected area management. SAREC, in ccoperation
with SIDA, has expressed interest in the developnient of activities on
education, alternative livelihood programs and marine parlkk and
protected area management. Local participation will include the Naiional
Economic and Development Authority (NEDA)-Region I and the
Universily of the Philippines Marine Science Institute. The United
Nations Fund for Population Activitics (UNFPA) will address the
population, health and nutrition components with the possible
ccllaboration of P!in International, an NGO.

3. The Coastal Area Management of Batangas Bay and Vicinity, Pilipinas
Shell, in collaboration with other private companies and the Government
of Batangas, Philippines, has established the Batangas Coastal
Resources Development Foundation to promote integrated CRM in
Balangas Bay and vicinity. ICLARM would be involved in the project.

Meetings Attended, Papers Presented

Joint Group ol Experts on the Scientific Aspects of Marine Pollution
(GESAMP) Working Group 31 Meeting to finalize reporl on the
environmental impacts of coastal aquaculture, Kiel, Federal Republic
ol Germany, 7-11 January. (T.E. Chua).

Sixth CRM Project Steering Commiltee Mecting, Manila, Philippines, 8-10
February. (ASEAN/US CRMP Stafh.

Twenty-first Session of GESAMP, London, England, 18-22 February. (T.E.
Chua)

National Workshop on Coastal Resources Management, Bandar Seri
Begawan, Brunci Darussalam, 27 April-1 May. (T.E. Chua, G.T. Silvestre,
S.C. Guerrcro, M.L. Dalusung).

Papers presented:
Silvestre, G.T. and 1LJ. Matdanan. 1991. Drunei Darussalam capture fisheries: a review
of resourees, exploitation and management.



Fallon-Scura, L.A. and M.L. Dalusung. 199]. Sociocconomic contribution of coastal
resources of Brunet Darussalam.

UNEP Consultation Meeling on Coastal Area Management, Athens, Greece,
13-18 May. (T.E. Chua).

Conference on Wasle Management !a the ASEAN Region: Roles of
Governments, Banking Institutions, Donor Agencies, Private Sector
and Communities, Singapore, 28-30 June. (T.E. Chua. S.C. Guerrero,
L.R. Garces, R.C. Josue).

Coastal Zone Management Forum, Asfan Institute of Technology, Bangkok,
Thaliland, 6-10 July. (T.E. Chua).

Batangas Foundation Meeting, Batangas City, Philippines, 19 August. (T.E.
Chua, M.D. Pido).

A Forum on Hazardous Waste Management: Facing the Challenge, Quezon
Citly, Philippines, 9 September. {(L.R. Garces).

Frperts Workshop on Community-Based Resource Management:
Perspectives, Expericnces and Policy Issues, Los Banos, Laguna,
Piallippines, 19-20 September. (H.M. Montalvo).

Consuliative Meeting of the Indonesfan CRMP in connection with Segara
Anakan, Puncak, Indonesia, 6-9 October. (T.E. Chua and J.N. Paw).

Meeting with the Ministry of Environment, Singapore, 10 October. (T.E.
Chua and J.N. Paw).

Asian Ficherles Society Council Meeting, Taipei, Taiwan, 21-22 October.
(T.E. Chua).

Second Fisheries Education Workshop, Asian Fisheries Soclety, Taipel,
Taiwan, 23-25 October. (T.E. Chua).

Review Committee, Small Grants Project, Asian Fisheries Society, Taipet,
Talwan, 26-27 October. (T.E. Chua).

Philippine Geothermaland Coal-Burning Technologies Conference, Quezon
City, Philippines, 26-27 October. (L.R. Garces).

Research Project Proposal Evaluation Panel of the Commission of the
Eurupean Communities (CEC), Brussels, Belgium, 2-8 November. (T.E.
Chua).

Regional Seminar on Ecology and Conservation of Southeast Asian Marine
and Freshwater Environments Including Wetlands, Kuala Lumpur,

Malaysia, 4-6 November.

Paper presented (no participation from CAMP):

Chua, T.E. and L.R. Garces, Marine living resources management in Southcast Asta:
lessons learned and integrated management approach.

Second WESTPAC Symposium (and meeting with SIDA and I0C/WESTPAC
officials), Penang, Malaysia, 1-8 December. (G.T. Silvestre).

Publications

ASEAN/US CRMP. 199]. The coastal environmental profile of South
Johore, Malaysia. ICLARM Tech. Rep. 34, 65 p.

Chia, L.S. and L.M. Chou, Editors. 1991. Urban coastal area management:
the experience of Singapore. ICLARM Conl, Proc. 25, 128 p.

Chou, LM, T.E. Chua, H. V. Khoo, P.E. Lim, J.N. Paw, G.T. Silvestre, M.J.
Valencia, A.T. White and P.K. Wong, Editors. 1991. Towards an
integrated management of tropical coastal resources. ICLARM Conlf.
Proc. 22, 455 p.
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Chua, T.E., Editor. 1991. Coastal area management education in the
ASEAN region. ICLARM Conf. Proc. 29, 92 p.

Chua, T.E. 1991. Reconciliation of coastal resource use contlicts in Southeast
Asia, p. 157-178. InB.H.K. Othman, N.M. Mahadji, A.B. Jaafar and
S.L. Tong (eds.) The marine environment: challenges and
opportunities. Vol. 2. Ocean Studies and Management, ENSEARCH,
Kuala Lumpur, Malaysia.

Chua, T.E. and L.A. Fallon-Scura, Editors. 1991. Managing ASEAN's
coaslal resources for sustainable development: roles of policymakers,
scientists, donors, media and communities, ICLARM Conf, Proc. 30,
125 p.

The Conference on Waste Management in the Coastal Areas of the ASEAN
Reglon. 1991. Singapore resolution on waste management in the
coastal areas of the ASEAN region. ICLARM Conl. Proc. 32, 12 p.

Garces, L.R. 1991. Conference on waste management in the coastal areas
of the ASEAN region. LAUT 4(3):5-6.

Paw, J.N. and T.E Chua. 1991. An assessment of the ecological and
economic impact of mangrove conversion in Southeast Asia, p. 201-
212, InL.M. Chou, T.E. Chua, H.W, Khoo, P.E. Lim, J.N. Paw, G.T.
Silvestre, M.J. Valencia, A.T. White and P.K. Wong (eds.) Towards an
integrated management of tropical coastal resources. ICLARM Conl.
Proc. 22, 455 p.

Paw, J.N. and T.E. Chua. 1991. Climate changes and sea level rise:
irmplications on coastai area utilization and management in South-
east Asfa. Ocean Shoreline Manage. 15:205-232.

Paw, J.N. and T.E. Chua. 1991. Managing coastal resources in Cilacap,
Indonesia and Lingayen Gulf, Philippines - an ASEAN Initiative.
Mar. Pollut. Bull. (EMECS'90) 23:779-783. (Poster).



Coastal Area Management Program Project Summaries

Project Title

Funding Institution

Cooperating Institutions
Brunei Darussalam

Indonesia

Malaysia

Philippines

: ASEAN/US Coastal Resources

Management Project

: United States Agency for International

Development (USAID)

: Department of Fisheries (coordinating

agency), Department of Forestry,
Department of Town and Country Planning,
Marine Department, Departmer.t of Public
Works, Brunef Museum, Universiti Brunei
Darussalam and Department of Agriculture

: Indonesian Institute of Sciences (LIPI)

{coordinating agency). Directorate General
of Fisheries (lead implementing agency),
Research Institute for Marine Fisheries,
Centre for Oceanological Research and
Development, Centre for Agro-Economic
Research, University of Indonesia, Bogor
Agricultural University, Office of State
Ministry of Demography and Life
Environment

: Ministry of Science, Technology and

Environment (coordinating agency),
Fisheries Department (lead implementing
agency), Ministry of Defence-Hydrography
Section, Department of Agriculture,
Drainage and Irrigation Department,
Department ot Town and Country Planning,
Coordinating and Implementing Unit of the
Prime Minister Department, Department of
Geology. Department of Survey and
Mapping, Universiti Pertanian Malaysia,
Universili Kebangsaan Malaysia, Universiti
Sains Malaysia, Economic Planning Unit of
the State Government of Johore, Forest
Research Institute, Pusat Penyelidikan
Ternak Alr Payau, Universiti Malaya, SERES
Sdn. Bhd. and Universiti Teknologi Malaysia

: Department of Science and Technology:

Philippine Council for Aquatic and Marine
Research and Development (coordinating

10



Singapore

Thalland

Duration

Key Personnel ICLARM

Objectives

11

agency); University of the Philippines (UP)-
Marine Science Institute, College of Social
Work and Community Development; UP-
Visayas College of Fisheries; Bureau of
Fisheries and Aquatic Resources: and
National Economic and Development
Authority (NEDA)-Region |

: National Science and Technology Board

(formerly Science Council of Singapore)
(coordinating agency), Primary Production
Department, National University of
Singapore-Department of Zoology and
Department of Geography

: Ofiice of the National Environment Board,

Ministry of Science, Technology and Energy
(coordinating agency); Department of
Fisheries-Brackishwater Fisheries Division,
Marine Fisheries Division and Phuket
Marine Biological Center; Royal Forestry
Department; Faculty of Forestry, Kasetsart
Unlversity; Department of Marine Science,
Chulalongkorn University: and Faculty of
Social Sciences and Humanities, Mahidol
University

1986-1991, extended until December 1992

: Dr. Chua Thia-Eng (Project Coordinator);

Dr. Louise A. Fallon-Scura (Resource
Economisl); Dr. Heng L. Thung (Coastal
Zone Planner); Mr, Geronimo T. Silvestre
(Stock Assessment Expert); Mr. James N.
Paw (Project Speclalist); Mr. Michae! D.
Pido (Research Assoclate); Ms. Socorro C.
Guerrero (Program Assistant); Mr. Oliver
G. Coroza (Research Assoclate); Mr. Len R.
Garces (Project Specialist); Ms. Madeleine
L. Dalusung (Project Specialist -
Economist); Ms. Zoraida N. Alojado
(Systems Analyst)

To increase existing capabilities within the Southeast Asian region to
develop and implement comprehensive, multidisciplinary and
environmentally suslainable coastal resources management stralegles

through:

* analysis, documentation and dissemination of information on trends
in coastal resources development;
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e Increasing awareness of the importance of coastal resources
management policles and identification and, where possible,
strengthening of management capabillities;

e provision of technical solutions to coastal resources use conflicts;
and

e promotion of institutional arrangements that bring multisectoral
planning to coastal resources development.

Results

Most of the PSC-approved in-country task activities were completed by
the second quarter of 1991. The countries are now nearing completion of
their CRM plans.

At the sixth Project Steering Committee meeting held in February 1991,
it was decided to request USAID for a one-year extension until December
1992 without additional {unding for the purpose of completing the publication
of project documents. USAID approval was granted in September 1991,

Highlights of project activities during 1991 in the six countries are:

Brunei Darussalam. All field work and data collection have been
successfully completed by the national team with the assistance of technical
experts from the ASEAN countries and the corresponding repoits submitted.
The information from these reports have been incorporated into the CRM
plan for Brunei Darussalam, It was deemed necessary that the plan receive
the full support and endorsement of concerned government agencies and
policymalkers. Thus, a national workshop on CRM was held on 30 April-1
May 1991. The plan covers various issues affecting the coastal resources of
Brunei Darussalam and its socloeconomic implications as well as
recommendations nn the national management of these resources. A
companion monograph deals with various coastal resources, their present
conditions, exploitation and other technical detatls.

Indonesia. Three pilot projectsidentified in the management plan were
implemented in 1990 to lay down the groundwork for the {full implementation
of the plan after 1992, The projects are: the creation of a Segara Anakan Task
Force (SATF) which involved most of the concerned local agencies; the
delineation of zonation boundaries; and the training of Kampung Laut
residents omn integrated aquaculture. These were completed in June 1991
and led by the Directorate General of Fisheries (DGF) in close cooperation
with the local government (the Bupati of Cilacap and BAPPEDAS). The
Bupatiof Cilacap supported the continued operation of SATF beyond June
1991 and conducted some of the activities recommended in the CRM plan.

The plan was accepted by the local planning group in Cilacap in July
1991, On 8-9 October 1991, a two-day national consultative meeting in
Puncak, south of Jakarta, was held to present the management plan to the
national and other relevant agencies and discuss how it could be adopted,
supported or implemented by the national government. The final technical
revision is completed and the plan is being readied for publication in 1992,

Malaysia. Allresearch and CRM plan development activities have been
completed, including the environmental profile of South Johore State. The
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integrated CRM plan is currently being reviewed by internal and external
consultants. While the plan awaits federal and state government approval,
some of its recommendations have been incorporated in the Johore structural
plan by the Town and Country Planning Department. The CRM plan is
already being used by the private sector in their project proposals, and by
the government in their environmental impact assessments and
decisionmalking on the proposals of the private sectors. Besides the plan,
activities in 1991 focused on heightening public and government awareness
on the need for an integrated CRM plan on a natfonal level through the
presentation of project results at local and international seminars, trainings
and workshops.

Philippines. A task force has been created to revise/finalize the
management plan for Lingayen Gulf. One of the key recominendations is a
zonation scheme for the Gull’s coastal zone, e.g., fisherics, aquaculture,
tourism and industrial activities. Consultative meetings are being held
regularly Lo ensure acceptability and relevance of the plan. The final version
of the plan was completed by year-end and will be presented to the Reglonal
Development Council of Region I for adoption early in February 1992.

Singapore. Data collection for the CAM plan of Singapore has been
completed and the plan is currently being refined. The preliminary CAM
plan was presented at a national workshop on 9-10 November 1989 and a
proceedings volume was published this year. The two rematning tasks on
the utilization of seaspace for netcage culture (Task 210-S) and the role of
artificial reefs in living coastal resources enrichment (Task 510-S) were
completed in March 1991.

Thailand. The technical review of the management plan by the
planning team has been completed. The major activity in 1991 was a
national workshop. It was held in June 1991 at Pattaya, Cholburi Province,
to present the resulls of the project activities and solicit support and
comments from government agencies on the CRM plan for adoption by the
national government.

Training and Information Dissemination

Training. By 1990, the project had completed 8 short-term training
courses, 5 medium-term academic training, and 10 on-the-job training
courses, involving 118 national staff,

InJune 1991, the project conducted a post-training survey to assess:
1) appropriateness of the traiming programs; 2) trainee satisfaction: 3)
achievement of program objectives; and 4) effectiveness of training to the
indtvidual trainee’s work and to the host country.

The results of the survey show that the training courses have addressed
a growing need for CRM. A significant number of the trainees are now in jobs
where they are able to use actively the techniques and skills learned. Nearly
all the respondents acknowledged the relevance of the training courses
since these have enabled them to participate more actively in research
activities, improve operational procedures and services, influence or make
policy, initiate new projects, manage projects and train others. Their use of
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the skills and techniques learned is mainly hampered by lack of equipment,
resources and supplies within their respective organizations. Many have
since gained job promotions, salary increases or additional training,
Although they may have merited these from proven past performance in
theirjobs, they acknowledge that the training has enhanced their professional
capabilities and their potentials have been recognized.

Conference. Waste Management in the Coastal Areas of the ASEAN
Region: Roles of Governments, Banking Institutions, Donor Agencies,
Private Sector and Communities, 28-30 June 1991, Republic of Singapore.

This was one of CRMP's major activities in 1991. It was the offshoot of
the successful Policy Conference on Managing ASEAN's Coastal Resources
for Sustainable Development which was organized by CRMP in Marc!. 1990.
The Waste Management Conference aimed to assess the severity of
environmental threals of waste disposal to the region’s coastal zone;
demonstrate technologies in waste management; explore vays in which
international banking institutions and donor agencies could assist in waste
management: and solicit the commitment of ASEAN political leadership in
the enforcement of waste management schemes. The conference adopted
the Singapore Resolution on Waste Management in the Coastal Areas of the
ASEAN Region which highlights environmental principles vital to the
sustainable development of coastal areas. There were 62 participants which
included, among others, top government officials from Southeast Asia and
Canada. The conlerence was co-organized by the Ministry of the Environment,
Singapore, and had financial support from the Asian Development Bank
and the Canada-ASEAN Centre, Singapore.

Information. The project undertook a number of information
dissemination activities to: 1) create a better understanding of the principles
and philosophy of CAM as well as on the methodology in planning and
implementation: 2) promote public awareness on the consequences of the
nonsustainable activities in resource use; and 3) provide project personnel
vith knowledge pertaining to CAM, The activities were:

Newsletlter. The Tropical Coastal Area Managemen! (TCAM) Newsletter
Is currently distributed to more than 1,500 individuals and institutions:
50% of the recipients are [rom the stx ASEAN countries and the rest, from
78 other countries. The only international newsletter that deals with CAM
in the tropics. TCAM has received considerable appreciation worldwide.

The project produced two issues of the newsletter in 1991. The last
Issue in 1991 contains summaries of the CAM plans for the six project sites,
TCAM ceased publication as a distinct newsletter 2t the end of 1991 and will
be integrated into ICLARM’s magazine, Naga (along with other ICLARM
program newslelters), to ensure its continuation. A classification of articles
featured is shown on p. 15,
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No. of articles Percentage
Planning, management and policy 16 18
Rescarch /analytical tools 15 17
Environmental studics 19 21
Degradation 4
Enhancement 3
Protcction 4
Profiling 8
Coastal ccology 4 4
Genceral 2
Casc studics 2
Community-based approaches 1 1
CRM projcct progress 21 23
Project updates 4
News /highlights 14
Regional workshops 3
Information updatcs 14 16
Total 90

QOther Fublications. In 1991, the project published one technical
report; one booklet for the education series; and five conference proceedings.

Working Paper Series. In 1991, the project produced 13 working
papers: the workplan and progress report of each of the six member-
countries, and the Project Coordinator’s report.



Project Title : Geographic Information System for Coastal
Area Management and Planning

Funding Institution : International Development Research Centre
(IDRC) of Canada

Cooperating Institution : National Economic and Development
Authority Region I Office (NRO), San
Fernando, La Union, Philippines.

Duration . September 1991-1993

Key Personnel NRO : Mr. Leonardo Quitos; Ms., Agnes Grace
Cargamento; Mr. Josefilno Guiang

ICLARM : Dr.ChuaThia-Eng, Mr. James N. Paw, Ms,
Zoraida N. Alojado

Objectives

The general objectives of GISCAMP are to upgrade regional capabilities
in coastal area management and planning (CAMP) and to establish an
information system for the storage and analysis of spatial and attribute data
on the coastal areas for planning and management purposes through the
use of geographic information systems (GIS).

Results

The GISCAMP is a two-year activity with the National Economic and
Development Authority Region I Office (NRO) as the participating institution.
This is funded by IDRC of Canada and the project site is the Lingayen Gulf
area, Philippines.

The projecl was approved in September 1991, during which a
Memorandum of Grant Conditions was signed between IDRU and ICLARM.
Also signed was a Memorandum of Understanding between NRO and
ICLARM. Purchase of equipment and software has already been made. A
three-month training for NRO stafl is scheduled in February 1992.
Preparations for data collection and encoding for the GIS databank are
underway.
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Project Title : Aslan Fisheries Soclal Science Research
Network

Funding Institution : International Development Research Centre
(IDRC) of Canada

Cooperating Institutions : INDONESIA - Faculty of Economics,
Universitas Diponegoro (UNDIP); Research
Institute for Coastal Aquaculture (RICA);
The Research Group on Agro-Ecosystems
(KEPAS), Agenicy for Agricultural Research
and Development; Research Institute for
Marine Fisheries (RIMF); MALAYSIA -
Faculty of Economics and Administration,
Universiti Malaya (UM); Natural Resource
Economics Department, Universiti
Pertanian Malaysia (UPM); PHILIPPINES -
Bureau of Fisheries and Aquatic Resources
(BFAR); Freshwater Aquaculture Center,
Central Luzon State University (CLSU);
Economics Section, Research Division,
Aquaculture Department, Southeasi Asian
Fisherics Development Center (SEAFDEC-
AQD): Department of Agricultural
Economics, College of Economics and
Management, University of the Philippines
at Los Banos (UPLB); Faculty of Arts and
Sciences, University of the Philippines in
the Visayas (UPV); THAILAND - Fisherles
Economics Research Subdivision,
Department of Fisheries (DOF): Department
of Agricultural and Resource Economics,
Faculty of Economics and Business
Administration, Kasetsart University (KU);
Coastal Resources Institute, Prince of
Songkla University (PSU)

Duration : Phase I, 1983-1985; Phase II, 1985-1988:
Phase III, 1989-1992

Key Personnel ICLARM : Dr. Louise A. Fallon-Scura: Mr.
Herminigildo M. Montalvo; Ms. Ma. Angelina

A. Agulto

The AFSSRN, currently composed of 14 universities and research
institutions in Indonesia, Malaysia, the Philippines and Thafland, is
coordinated by ICLARM. Now inits third phase, the Network is being funded
by the International Development Research Centre (IDRC) of Canada.

17
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Objectives

¢ To advance the professional capacities of its members and broaden
the base of its membership.

e To support its mem oers in the conduct of research in the social
sciences that will generate results of value for the formulation of
development policles and management strat.gies in support of
capture f.sheries and aquaculture sectors.

¢ To develop educationa! programs in the social sciences related to
caplure fisheries and aquaculture at the graduate and undergraduate
levels in AFSSRN member institutions.

» To augment rational activities of the AFSSRN with international
linkages among its members.

¢ Topromote the use of the AFSSRN research results through effective
dissemination.

Results

The major activilies undertaken by the Network during the period
centered on:

1. implementation of ten research projects which were approved for
funding the previous year;

2. worldwide search for a new Network Coordinator;

3. preparatlion and organization of the team leaders’ meeting in January
1992, Seminar on Economic Valuation in April 1992 and participation
in the Third Asian Fisheries Forum in October 1992:

4. implementation of the Simon Fraser University (SFU)-AFSSRN
Collaborative Agreement with the admission of two Network members
at the university for graduate studies;

5. publication of the Nelwork newsletler, AFSSRNews;

6. [follow-up of outstanding pre-Phase III projects;

7. parlicipation in IDRC's Global Fisheries Socioeconomics Survey Project;
and

8. lechnical assistance provided to researchers by ICLARM stalff.

The implementaiion strategy focused on strengthening the institutional
base of the AFSSRN. The above activities were geared towards sustaining,
on the long term, progress achleved during the prcvious periods of Phase I11.

Research

Under Phase Ill, the Network received a total of 17 proposals from
member institutions. Of the 17, ten passed both external and technical
reviews. Six of the proposals are {1 the area of aquaculture, four in caplure
fisheries, and one covers both. The research projects, all beginning in 1991,
are as follows:

e Programming Models of Inlegraled Agriculture-Aquacullure Farms
(Universili Pertanian Malaysia)
Objective:
Toexplore economically viable alternatives in aquaculture-related
enterprises that are feasible for small-scale farmers (operating less
than 2 ha of land).
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The Management of A Prawn Fishery: A Simulation-Optimization
Approach (Universitl Pertanian Malaysia)
Objective:

To develop a regional bioeconomic model related to a spectfic
fishery resource base which can serve as a basis for reviewing and
evaluating alternative management programs for a specific region
and can assess the curre 1t rate of exploitation given the biological
resource base and the present level of investment in the fishery.

Labor Force Participation and Econornic Contribution of Women in the
Postharvest Small-Scale Fisheries Sector, Kelantan, Peninsular
Malaysia (Universiti Mclaya)
Objective:

To examine the nature and magnitude of female labor force
participation in postharvest activities within the small-scale fisheres
sector.

Economic Assessment of the Prawn (P. monodon) Hatchery Industry
in Western Visayas (SEAFDEC Aquaculture Department)
Objective:

To analyze the capital investments, production efficiency and
effects of externalities, i.e., market forces, environment and diseases,
in the profitability levels of the hatchery operators.

Socloeconornic Study on the Oyster and Mussel industry in Western
Visayas (SEAFDEC Aquaculture Department)
Objectives:

To assess the status of oyster and mussel farming in Western
Visayas: to study the characteristics and social conditions of oyster
and mussel farm operators; to assess the farming methods and
technology practised in ovster and mussel culture; to analyze the
detailed input-output data of operations and their production
performance indicators of efficiency in terms of resource utilization
and rate of returns; and to determine the development potential,
identify problems and constraints, and formulate appropriate
management policles that would sustain the development and
viability of the oyster and mussel industry.

Management of Mangrove Areas in Calauag Eay, Quezon Province
(University of the Philippines in Los Barios)
Objectives:

To understand the dynamics of converting mangrove areas to
fishponds; to estimate the revenues and costs associated with
brackishwater fishpond production; and to estimate resource 1ent of
mangrove areas.

Financial Feasibility of Rice-Fish Farming System (Central Luzon
State University)
Objective:

To dc!~rmine financlal indicators as measures of the viability of
various rice farming technologies including the development of an
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anaiytical framework for within-country and across-country
assessment of different rice-fish systems.

¢ Economics and Management of Gillne’ and Seine Fishing in Guimaras
Strait and Adjacent Waters (University of the Philippines in the
Visayas)
Objectives:

To examine the relative economic efficitncy of resource use
among the different gillnets; to examine tneir production and
profitak’lity; to determine the interaction among the different inputs
in gillnet and seine fishing; and to suggest management schemes
affecting the gillnet and seine fishers and households.

* Smali-Scale Fisheries and Shrimp Farming in Nakorn Bay: Options for
Coastal Resources Management (Kasetsart Uriversity, Prince of
Songkla University and Department of Fisheries, Thailand)
Objectives:

To provide recommendations on options for coastal resource
management between small-scale fishing and shrimp cultivation in
Pak Phanang with the objective of upgrading the living conditions of
the coastal community on a sustainable basis and by investigzating
income earnings, social factors, infrastructure and processing in the
two area.

» Enforcement and Compliance with Regulation in the Malaysian
Fishery (Universitl Pertanian Malaysla)
Objectives:

To define and delineate the extent and patterns of noncompliance
of irawler fishers with zoning and regulation; and to define and
delineate the extent and pattern of noncompliance with regulation
on gear type and boat licensing by both small-scale fishers (fishers
operating within 8 km of the coast) and trawler fishers.

Training and Workshops

Simon Fraser Unlversily/AFSSRN Collaborative Agreement. The SFU/
AFSSRN Collaborative Agreement has been implemented two years after it
went into effect. Two Network members passed the admission requirements
of SFU and are pursuing graduate studies, commencing Fall Term 1991.

Workshops. A one-day workshop of Philippine team leaders for the
development of a country paper was held on 27 September 1991 in Iloilo
City. A paper will be prepared reviewing the status and use of earlier
{isherles socioeconomicresearch in the Philippines and identifying research

gaps.
Publications

1. AFSSRNews, Nelwork Newsletlier. The Network came out with two
issues of the AFSSRNews. The first issue was piggybacked with the
Tropical Coastal Area Management Newsletter when the Network was
still under the Coastal Area Management Program.,
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2. Research Reports. Efforts were made to collate all rescarch reports
since the start of the Network in 1983. The Network has generated 33
reports since Phase I. These will be reviewed internally and externally
and the best ones will be published.

Coordination

Dr. Fallon-Scura resigned as Coordinator in May 1991. To ensure that
the impact of the absence of a coordinator was minimized, the Networl,
which was then under the Coastal Area Management Program, was placed
under the Office of the Director General. Until December 1991, Mr.
Herminigildo M. Montalvo, AFSSRN Research Associate, acted in an interim
capacity liaising with IDIRC and member institutions. Network activities
went on as scheduled, except for the holding of a training course and the
team leaders’ meeting which were held in abeyance pending the hiring of a
new Coordinator,

In mid-September 1991, Dr. Robert S. Pomeroy of Clemson University,
South Carolina, USA, was selected as the new Coordinator. He will assume
the post on 1 January 1992,

FromJune to December, the AFSSRN Research Associate made seven
monitoring trips to followup progress of research projects and to meet team
members.

Efforts were also made to followup incomplete or outstanding pre-
Phase III projects in order to update Network and IDRC records.

On 1 August 1991, the Research Associate and team leaders from UPM,
UM and KU met in Kuala Lumpur, Malaysia to discuss the Network's
participation at the Third Asian Fisheries Forum in October 1992.

Global Survey in Fisheries Economics Project (1990-ongoing;j

Inlate 1990, the Fisheries Program of IDRC initiated a project to survey
the current state of knowledge on fisheries socioeconomics in developing
countries. The primary aim of this project is to assist IDRC in incorporating
socioeconomic factors into its fisheries projects as well as to provide a useful
base of information globally.

Dr. Louise Fallon-Scura, then Coordinator, was approached by Dr.
Anthony T. Charles, the Project Coordinato-, to assist in the preparation of
this report. This would involve writing a chapter on “Socioeconomic Studies
of Asia/Pacific Fisheries” and compiling/writing an annotated bibiiography.
¢ r Dr. Fallon-Scura’s departure, the work has been continued by Mr.
h:ontalvo. The project has been extended for several more months.

Work Plan for 1992

The last year of the Network's Phase III (1992) will largely be spent in
completing ongoing .zsearch projects and any other additional projects
which will be approved; implementation of the AFSSRN-SFU Collaborative
Agreement on the Graduate Studies and Visiting Scholars Programs;
holding of team leaders’ meetings, national workshops, and training
courses; participation in the Third Asian Fisheries Forum in October 1992:
reviewing completed research project reports for secondary dissemination
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as journal arti .les, ICLARM publications, conference proceedings, etc.; and
publication ol these reports, the membership directory and the Network
newsletter.

A mid-term review of the Network will be undertaken in May 1992 to
assess its overall accomplishments and progress in Phase III.

The Network is aiso planning to go into a fourth phase. A proposal for
a Phase IV will be developed and submit:zd to various donor agencies.
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AFSSRN Rescarch Associate Hermie Montalvo (left), AFSSRN-CLSU Team Leader Ruben Scvilleja
(center) and a rice-fish farmer-cooperator Inspect a demonstration farm in Muiioz, Nucva Eclja,

Musscls clinging on
bamboo stakes in a
river in Caplz,
Phillppines.




CAPTURE FISHERIES MANAGEMENT PROGRAM

Background

Throughout the tropics, coastalfisheries are under threat. The resource
base upon which they depend is much reduced In terms of biomass and
biodiversity, with valuable, large species rare on many fishing grounds and
the harvests often dominated by low value and seasonally variable small
fish. The coastal fisheries suffer from excessive numbers of new entrants:
not only new family members in fishing households, but often the landless
to whom fishing has become an occupation of last resort.

Given the finite nature of the resource, these new entrants reduce the
harvests of existing fishers - a repeat of the “tragedy of the commons”.
Fishing communities, faced with reduced harvests have increasingly tolerated
destructive fishing “gears™ such as explosives and polsons, seriously
depleting the resources; a process now called “Malthusian overfishing”.

At theregionaland nationallevels, export-oriented policies and subsidies
encourage urban-based, industrial fisheries also exploiting coastal fisheries
resources, in direct competition with small-scale fisheries. Also encouraged
are development schemes, notably the aquaculture of shrimps In coastal
wetlands which further reduces the habitats from which young fish are
recruited Into coastal fisheries.

Inland, deforestation, mining and urbanization generate millions of
tonnes of silt, tailings and wastewaters that are flushed through estuaries
and coastal lagoons, further reducing the extent and quality of critical
fisheries habitats.

Not all facets of this bleak picture occur along all develnping-country
coastlines - indeed, some countries still have vibrant coastal fisheries. Yet,
throughout the tropics and especially in Asie, most fishers belong to the
“poorest of the poor”, and the fisheries trends and intersectoral conflicts
alluded to above allapply, gravely threatening the sustainability of what are
still major productive systems.

However, given appropriate knowledge on the resources and the
{isherles, clear policies and enforcement, these trends can be arrested and
fisheries rehabilitated.

The CFMP contributes to required knowledge via the development of
new methods and software for the assessment of tropical multispecles
{isheries resources and the eccnomic valuation of fisheries: and via the
dissemination of thes: products thrcugh publications, training courses,
supervision of theses and a large information network.

Moreover, for clear policles to emerge, a closer integration of the
biological components of fisheries research with socloeconomic consideration
Is necessary. This integration is illustrated below through several of the
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projects that were active in 1991 and will be strengthened in the coming
years.

Progress of Work

The FISHBASE project, which is developing an encyclopedia-like
biological database on fish, evolved into a major activity with two full-time
sclentists, four research assistants, two artists and a programmer at
headquarters, and three fishery biologists in separate in-country modules.
Since December 1990 the tolal nuinber of species covered as well as the
number of species with in-depth information have been doubled.

During 1991, the project received, for incorporation into FISHBASE, a
large database on oxygen consumption in fish, and a first set of 1,000
records on fish occurrences from the Dr. Fridtjof Nansen project. The
complete records covering 15 years of worldwide sarapling by the research
vessel Frid{jof Nansen will eventually be contained in FISHBASE.

Amilestone was reached in 1991 with regard to population parameters.
FISHBASE now conlains Lhese data for over 700 species, making it the
largest such compilation. Changes in catches from changes in size of first
capture or changing effort can be estimated for all these species without
costly duplication of fish growth studies.

The projcct continues to draw attention from developing countries and
also from advanced scientific institutions with offers of contributions to the
database or assistance in validaling entries.

The [irst version of FISHBASE will be ready for distribution to
collaborators in Seplember 1992.

A Fisheries Dala Acquisition System (FIDAS) for storing and analysis
offisheries dalawas created in the context of ajoint project with the Institute
of Marine Blology and Oceanography, Freetown, Sierra Leone, and it is
anticipated that FIDAS will serve as a model for other countries in West
Africa.

The DANIDA financed | roject on “Global comparisons of aquatic
ecosystems™ continued its rapid development in this its second year of
operation.

Two new versions of the ECOPATH II Software System, developed as
part of the project, were released, along with a much enhanced manual.
ECOPATH 11, a system for parametrization and balancing of ecosystem
models, has become very widespread; more than 200 copies were released,
and al the end of the year close to 50 ecosystem models, from areas
throughout the world, though with a concentration in tropical areas, were
either published or in draft.

‘The project spent much of its resources on strenglhening cooperation
with scientisls in national laboratories, notably in the form of research
support loward the development of ecosystem models. At headquarters,
efforts were also made at creating a framework for modelling of farming
systems.

Alest version ofa new type of dynamic model for fisheries management,
a form of length-based mullispecies virtual population analysis, was
developed. This allows design of management strategies based on analysis
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of fishing patterns and which simultaneously accounts for predatory
interactions between f{ish populations.

The development of the joint FAO-ICLARM soltware in stock assessment
(FISAT: FAO-ICLARM Stock Assessment Tools) had its first major test when
our partner institutions agreed to use the beta-release for the FAO/DANIDA
Fish Stock Assessment Project’s course in Suva, Fiji (11 Nov. - 6 Dec. 1991).
This resulted in the realization of the need to modify several subprograms
and the first release of the software is now expected to be ready by early 1993
- six months later than anticipated.

Amathematical modelfor socioeconomic valuation of coastal resources
was developed in the context of the ECLAC/ICLARM Collaborative Project
on Socloeconomic Valuation of Coastal Resources of S.W. Latin America.
The modelintegrates biological, technological, ecenomic and envirenimenial
components of the coastal ecosystem. Costs and returns generated by the
varfous aclivities taking place during the exploitation process of each
coaslal resource are evalualed by means of a Net Benefit Function,
determining at the same time the economic value of each resource.
Externalities, environmental cross-sectorial impacts and nonmarket values
for the loss of important ecosystem functions of coastal resources are also
considered in the valuation process.

A software package to solve large mathematical programming models
(1,000 activities or larger “tableaus”) using minimum memory (640 K of
RAM) requirements for IBM PC compatible personal computers was developed
within an interactive user-friendly environment. It will serve as the basis for
future work in linking Mathematical Programming Models with Geographical
Information Systems (GIS), thus providing ways to solve large problems of
natural resources valuation/allocation.

A submodel for valuing mangrove areas was developed and applied
using existing dala for Ecuador. The conceptual framework developed for
the coastal resources valuation model and the software package developed
for its solution was used for this purpose. This submodel will become an
integral part of the larger valuation model in its application to tropical
coastal areas.

Animportant project on Improved Management of Openwater Fisheries
in Bangladesh entered its second phase; this activity executed Jointly with
the two agencies of the Government of Bangladesh aims to supersede old,
exploitaiive modes of production and to ensure productivily and sustainability
of publicly owned inland openwater fisheries under a new management
policy.

Education and Training

Dr. Lourdes Palomares successfully graduated from the Ecole Nationale
Supérieure Agronomique (ENSAT), Toulouse, France with a thesis supervised
by Prof.J. Moreau of ENSAT and Dr. D. Pauly and entitled “La consommation
de la nourriture chez les populations de poissons: étude comparative, mise
au point d'un modéle prédictif et application aux réseaux trophiques”. She
then returned to ICLARM to work on the FISHBASE Project.

Dr. Daniel Pauly taught a course on “Software Packages for Fish Stock
Assessment” at the Alfred Wegener Institute for Polar and Marine Research.
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During this period, he also took the final exam and led the thesis defense
of two of his doctorate students, Ms. Silvia Opitz, with a thesis titled
“Quantitative models of trophic interactions in Caribbean coral reefs
(Institut fir Meereskunde, University of Kiel), and Mr. Jaime Mendo, with
a thesis titled “Stock identification of Peruvian anchoveta (Engraulls
ringens): morphometric, tagging/recapture, electrophoretic and ecological
studies” (Fachbereich fiir Biologie, University of Bremen), a thesis which
emerged out of joint ICLARM/GTZ activities in Peru throughout the 1980s.

Other postgraduate students supervised or assisted were from the
Uridversity of the Philippines (by D. Pauly and V. Christensen), Université
de Clairmont-Ferrand (France) (by D. Fauly) and University of Hamburg
(Germany) (by V. Christensen). Dr. Max Agiiero supervised a thesis at the
Universidad Catolica de Chile.

Four fish stock assessment sclentists were trained in the use of
ELEFAN/FISAT at ICLARM HQ in late 1991,

Advisory Services

Dr. Pauly presented a formal lecture at the University of Perpignan,
Perpignan, France, on 20 June, entitled “Modelisation trophiques des
ecosystems aquatique”; this led to an agreement between the Centre de
Biologie et d’Ecologie Tropicale et Méditerranéene of the University of
Perpignan, and the Program to cooperate in various areas, and specifically
for Dr. Galzin and Dr. Pauly to jointly supervise the doctorate thesis of Mr.
Ernesto Arlas-Gonzalez, a Mexican student who will use the ECOPATH II
software for modelling coral reef systems in French Polynesia.

Dr. Rainer Froese visited the Expert Center for Taxonomic Identification
in Amsterdam on 28-29January to share his experience on the development
of identification systems.

Mr. Felimon Gayanlilo, Jr. joined the CRMP/Fish Stock Assessment
Component Team in Brunei to present to staff of the Fisherles Department
the low-level GIS developed by the CFMP and called B:RUN. Mr. Gayanilo
was later invited as lecturer at the FAO/DANIDA Fish Stock Assessment
Project’s Course in Suva, Fijf from 11 November to 6 December 1991,

Dr. Agiliero spent several days at Puerto Montt, Chile, at the School of
Fisheries and Economics of the Universidad Austral, to assist in planning
a Training Program in Fisheries and Coastal Area Management/
Environmental Economics and in preparing a research agenda for the
forthcoming decade. He also participated in a short mission to Egypt for the
World Bank in May on the feasibility of conducting an economic valuation
of a waste-fed aquaculture project in Suez.

Program Plans

The underlying element of all plans for 1992 is the need to adjust to the
structure and activities that are emerging in the course of the Center’s
ongoing strategic planning work. It is anticipated that this will require the
Program to be phased out by the end of 1992, and hence many of its projects
to be either terminated or restructured.
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Regardless of these events, we will be releasing in the second half of
1992 the first version of FISHBASE and publishing the first book on the
ECOPATH II approach and software. Both of these will help toward
(re)establishing strong links with colleagues and institutions with whom
the Program had long cooperated, as well as to Interest new partners in
collaborattve research.

Meetings Attended, Papers Presented

Mini-symposium on Science and Management of Large Marine Ecosystems,
American Association for the Advancement of Science, Washington DC,
18 February. (D. Pauly).
Paper presented:
Pauly, D. and V. Christensen. Stratified models of large marine ecosystems: a genceral
approach, and an application to the South China Sea.
Coastal Resources Management Project Workshop, Bandar Seri Begawan,
Brunei Darussalam, 29 April - 1 May. (F.C. Gayanilo, Jr.)
Software presented:
Gayanitlo, F.C., Jr., G. Silvestre and D. Pauly. B:RUN: a geographic information system for
managing demersal fisheries of Brunet Darussalam,

Meeling at the Academy of Scientific Research and Technology, Cairo,
Egypt, 28 May. (M. Agiiero).
Lecture:
Agicro, M. The economices of waste-fed aquaculture.

The Philippine Environment: Financing Environmental Conservation and
Rehabilitation Projects/Programs, conference organized by the
Philippine Futuristics Soclety, Hyatt Regency Hotel, Manila, 30-31
May. (D. Pauly).

Paper presented:
Pauly, D. and A. Cruz-Trintdad. Sound ecology 1s good cconomics: four vignettes from
Philipptne fisheries.

Group of Experts Meeting and International Workshop on Wetland Valuation,
Centro Agronomico de Investigacion y Ensefianza, Turrialba, Costa
Rica, 31 May-4 June. (M. Agiiero).

Lecture:
Agiero, M. Economic valuation of mangrove ecosystems.

Seminar on Canadian Geomatic Applications for Environmental and
Resource Management in the Philippines, Manila, Philippines, 28
June. (F.C. Gayanilo, Jr., E. de Guzman, N. Robles).

International Workshop on Techniques for Biological Assessment in Fisherles
Management, Forschungszentrum Jiilich, Germany, 17-24 July. (V.
Christensen and D. Pauly).

Paper presented:

Christensen, C. and L. Pauly. A framework for length-based multispecies VPA
Software presented:
B:RUN, FISAT, MAXIMS, ECOPATH II
FAO/DANIDA Workshop on Fisheries Stock Assessment and Management,
Suva, Fij{, 11 November - 6 December. (F.C. Gayanlilo, Jr., lecturer)
The Third International Symposium on Tilapia in Aquaculture, Abidjan,
Céte d'Ivoire, 11-16 November. (M. Ahmed, R. Froese, M.L.D. Palomares,
D. Pauly).
Papers presented:
Pauly, D., J. Morcau and F.C. Gayanilo, Jr. A new mcthod for comparing the growth
performance of fishes, applied to wild and farmed tilaptas.
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Palomares, M.L. and D. Pauly. Modcls for estimating the food consumption of tilapias.
M. Ahmed. Economics of tilapia aquaculture in small waterbodics in Bangladesh.
Villwock, W., R. Froese, U. Sienknecht and L. Agustin. Presentation of the tilapia strain

registry (poster).
International Council for the Exploration of the Sea (ICES) Statutory
Meeting, La Rochelle, France, 26 September - 1 October. (R. Froese).

Papers presented:

Frocse, R. Progress report on FISHBASE: the global biological database of living aquatic
resources.

Froese, R. The use of shape for classifying fish into ccological groups.

Relchow, D., C. Largiader, C. Klingenberg, C. Clemmensen, R. Froese and B. Ueberschdr,
The use of multivariate morphometrics to determine the nutritional coi.dition of
marine fish larvae.

Welsch, W., K.-G. Barthel, R Froese, B. Hermann, J. Lenz, S, Mees, D. Schnack and U,
Waller. A high-speed video recording system for in-situ studics on small-scale
distributionofzooplankton and ichthyoplankton; preliminary resul s on thedistribution
of plankton in the Bornholm Basin (Central Baltic).

Computer-Aided Software Engineering (CASF) Convention, 1991, Manila,
Philippines, 25-26 September. (F.C. Gayanilo, Jr., E. de Guzman, D.
Tioseco, G. Coronado and N. Robles).

ICOD Ocean Forum: Seeking Sustainable Development of the Oceans,

Halifax, Canada, 20-21 November. (D. Pauly, panelist).

Publications

Agtiero, M. 1991. Small-scale fisheries research in Pacific South America,
p.223-242, InJ.R. Durand, J. Lemoalle andJ. Weber (eds.) Research
onsmall-scale fisheries. Tomel. Symposium international ORSTOM-
IFREMER, 3-7 July 1989, Montpellier, France. Institut Francais de
Recherche Scientifique pour lc¢ Developpement en Coopération.
Collection Colloques et Séminaires.

Agliero, M. 1991. Explotacién de recursos de propiedad comun, p. 19-21.
In Ed. J. Vial (ed.) Recursos naturales y medio ambiente: aspectos
econémicos. Apuntes CIEPLAN No. 100, Santiago.

Agiiero, M, 1991. Small-scale fisheries in the time of cholera. Naga, ICLARM
Q. 14(3):17.

Agtiero, M. and A. Cruz. 1991, The economic impact of alternative investment
and marketing decisions under varying conditions: a case of fish
culture in the Philippines, p. 267-276. In L.M. Chcu, T.-E. Chua,
H.W. Khoo, P.E. Lim, J.N. Paw, G.T. Silvestre, M.J. Valencia, A.T.
White and P.K Wong (eds.) Towards an integrated management of
tropical coastal resources. ICLARM Conf. Proc. 22, 455 p.

Agtiero, M. and E. Gonzalez. 1991, Una industria millonaria. Ecuador: el
boom camaronero de América Latina, cultivo, divisas y empleo.
Aquanoticos Internacional 3(10):31-43.

Ahmed, M. 1991. A model to determine benefits obtainable from the
management of riverir.: flsheries of Bangladesh. ICLARM Tech. Rep.
28, 133 p.

Aquisap, A.C., M.A. Carigma, P.8. Carino, V.M.J. Castrillo, F.C. Gayanilo,
Jr.,M.E.S. Guzman, C.G.Janagap,J.L. Maclean, D. Pauly, E.T. Tech
and R.M. Temprosa. 1991. Asian fisherles science: a profile. Aslan
Fish. Soc. Spec. Publ. No. 6, 45 p. Aslan Fisherles Soclety, Manila.
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Christensen, V. 1991. On ECOPATH, Fishbyte and fisheries management,
Fishbyte 9(2):62-66.

Christensen, V. and D. Pauly. 1991, A guide to the ECOPATH II program
(version 2.0). ICLARM Software 6, 71 p.

Christensen, V. and D. Pauly, 1991. The South China Sea: analyzing
fisheries catch data in an ecosystem context. Naga, ICLARM Q.
14(4):7-9.

Flores, X. 1991. Economic valuation of natural renewable resources: a
state-of-the-art review. Institute of Urban Studies, Pontifica
Universidad Catoélica de Chile, Santiago. Master's thesis.

Froese, R. 1991. The use of shape for classifying fish into ecological groups.
ICES C.M. 1991/G:8, 11 p.

Froese, R. 1991. Progress report on FISHBASE: the global biological
database on living aquatic resources. ICES C.M. 1991/L:8, 11 p.

Gayanilo, F.C., Jr. 1991. A program for constructing length-converted
growth curves when growth is seasonal. Fishbyte 9(2):72.

Gordon, R.A., M. Bernhard, M.J. Crawley, Y. Halim, K.J. Hsti, W.R. Jordan
II, P. Kafka, H. N6thel, D. Pauly, S.L. Pimm, G.S. Sayler, and W. Van
den Daele. 1991. Does bioscience threaten ecological integrity? p.
185-201. InD.J. Roy, B.E. Wynne and R.W. Old (eds.) Bioscience <=>
soclety. John Wiley & Sons, Chichester.

Jarre, A., M.L. Palomares, M.L. Scriano, V.C. Sambilay, Jr. and D. Pauly.
1991. Some new analytical and comparative methods for estimating
the food consumption of fish. ICES Mar. Sci. Symp. 193:99-108.

Jarre, A., M.R. Clarke and D. Pauly. 1991. Reexamination of growih
estimates in oceanic squids: the case of Kondakovia longimana
(Onychoteuthidae). ICES J. Mar. Sci. 48:195-200.

Jarre, A., P. Muck and D. Pauly. 1991, Two approaches for modelling fish
stock interactions in the Peruvian upwelling ecosystem. ICES Mar.
Sci. Symp. 193:171-184.

Kletber, P. and D. Pauly. 1991. Graphical representations of ELEFAN I
response surfaces. Fishbyte 9(2):45-49,

Lampe, H. 1991. Small-scale fisheries and the development of related,
particularly economic, research in Southeast Asia, p. 63-98. InJ.R,
Durand, J. Lemoalle and J. Weber (eds.) Research on small-scale
fisheries. Tome I. Symposium international ORSTOM-IFREMER, 3-
7 July 1989, Montpellier, France. Institut Francais de Recherche
Scientifique pour le Developpement en Coopération. Collection
Colloques et Séminaires.

Palomares, M.L.D. 1991. La consommnation de la nourriture chez les
populations des poissons: élude comparative, mise au point d'un
modele prédictif et application aux réseaux trophiques. Institut
National Polytechnique, Toulouse. Thése de Doctorat. 186 p.

Palomares, M.L.D., J. Moreau, P. Reyes-Marchant, R. Froese and D. Pauly,
1991. FISHBASE: une base de données sur les poissons. Fishbyte
9(2):58-61.

Pauly, D. 1991. Estimation of oxygen and food consumption in Sarda
chillensis (Cuvier): a correction. J. Fish Blol, 39:127-128.

Pauly, D. 1991. Growth of the checkered puffer Sphoeroides testudineus:
postscript to papers by Targett and Pauly & Ingles. Fishbyte 9(1):19-
22,
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Pauly, D., T.O. Acere, C. Newton and M. Vincke. 1991, Fisheries and
aquaculture research capabilities and needs in Africa: studies of
Kenya, Malawi, Mozambique, Zimbabwe, Mauritania, Morocco and
Sénégal. The World Bank/United Nations Development Programme/
Commission of the European Communities/Food and Agriculture
Organization. World Bank Tech. Pap. Ser. 149, 73 p. Fisheries
Series. The World Bank, Washington, DC.

Pauly, D. and A. Cruz-Trinidad. 1991. Sound ecology is good economics:
four vignettes from Philippine fisheries, p. 105-117. InThe Philippine
environment: financing environmental conservation and
rehabilitation projects and programs. The Philippine Futuristics
Society, Makati, Metro Manila, Philippines.

Pauly, D. and P. Sparre. 1991. A note on the development of a new software
package, the FAO-ICLARM stock assessment tools (FiSAT). Fishbyte
9(1):47-49,

Pauly, D. and R. Froese. 1991. FISHBASE: assembling information on fish.,
Naga, ICLARM Q. 14(4):10-11,

Pauly, D. and R. Froese. 1991. The FISHBASE Prolect .. or how scattered
information on fish can be assembled and made useful for research
and development. EC Fisheries Cooperation Bulletin, Dec. 1991:1-
6. Commission of the European Communities, DG VIII/D/5,
Brussels, Belgium. [Also available in Frenc ).

Reichow, D., C. Largiader, C. Klingenberg, C. Clemmensen, R. Froese and
B. Ueberschir. The use of multivariate morphometrics to determine
the nuiritional condition of marine fish larvae. ICES C.M. 1991/
L:15, 9 p.

Silvestre, G., M. Sorlano and D. Pauly. 19S1. Sigmoid selection and the
Beverton and Holt equation. Asian Fish. Sci. 4(1):85-98.
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Capture Fisheries Management Program
Project Summaries

Project Title : Tropical Fish Stock Assessment Project

Funding Institution : Unrestricted Core

Cooperating Institutions : Predominantly in-house studies, with
informal linkages with various research
Institutions

Duration : Continuous [rom July 1979

Key Perso.. el ICLARM : Dr. Daniel Pauly: Mr. Felimon Gayanilo,

Jr.; Mr. Geronimo Silvestre: Dr. Rainer
Froese; Mr. Villy Christensen; Dr. Maria
Lourdes Palomares ([rom October 1991y},
Dr. Joe Padilla (from October 1991)

Objectives

* Toincrease our understandingolthe dynamics of exploiled tropical/
subtropical fish communities.

* To develop stock assessment methods which are straightforward
and readily applicable to tropical and subtropical stocks.

Results

Since its inception, this project has led to the development of several

new approacl.es, techniques and computer program routines [or stock
assessment, nowwidely used by fisheries researchers in developingcountries
and increasingly in developed countries as well,

Several new approaches were developed and/or published in 1991. It

Is expected that these will also find wide applications:

(i)

(i)

(1it)

(iv)

A vast series of lood consumption estimates of wild fish populations
was assembled and used to: a) derive a general model for estimation of
food consumption in wild fish populations: and b) demonstrate that
marine and [reshwater fishes have the same food consumption if
account is taken of their size, shape, food type and of the temperature
ol their habitat. These two results will be particularly useful to support
multispecies modelling activities by fisheries scientists worldwide.
An empirical equation was derived, based on numerous analytical
studies on wild and cultured lilapias and other freshwaler fish
populations, for estimation of food consumption in tilapia (Fig. 1).
Work was continued on the use of fish shapes to distinguish ecological
groups, and thus to provide a sound basis for future work on Lhe
relationship between fish shape and fish growth,

An approach was Idenlifled for Interfacing, in a user-friendly manner,
a multispecies, multigear Implementation of the Thompson and Bell
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yleld-per-recruit model with linear programming and goal analysis,
such as to make these powerful tools accessible to users, especially in
tropical developing countries, without access to computers with
specialized program “libraries”.

(v) Au approach was developed to improve the analysis of the ELEFAN I
response surface to improve estimation of growth parameters from
seemingly unsuitable length-frequency data.

Several of the project results were incorporated into products of other

Program projects, notably the ICLARM Software Project.
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Fig, 1. Example from a comparative study of the food consumption of fishes (from Palomares,
M.L.D. and D. Pauly. Models for estimating the food consumption of tilaptas. Paper presented
at the Third International Sympostum on Tilapia in Aquaculture, Abidjan, Céte d'Ivoire, 11-16
November 1991). The line represents a 1:1 ratio. Such relationships can be used for pond
dynamics modcls and for determining feeding regimes.



Project Title : Netlwork of Tropical Fisheries Scientists

Funding Institutions * Unrestricted Core; Food and Agriculture
Organization (FAO); Danish International
Dcvelopment. Agency (DANIDA)

Cooperating Institution : FAO/DANIDA ~iaining Course in Tropical
Fish Stock Assessment

Duration : Continuous from April 1982

Key Personnel ICLARM : Dr.DanielPauly, Fishbyte Editor; Ms. Abbie
Cruz-Trinidad, Network Secretary

Objectives

¢ Toenhance communication between fisheries scientists working on
the assessment, conservation and management of tropical stocks.

* To enhance the output of these scientists by improving access to
literature, providing free database searches, distributing manuals
and other literature and publishing a regular newsletler.

Results

Totalmembership of the NTFS by the end of 1991 was 1,100 individuals;
allreceived the twolarge issues of Fishbyte produced in 1991. As in previous
years, FAO-DANIDA Regional and National Courses in Tropical Fish Stock
Assessment have been the primary source of funding and of new NTFS
members, Lhis year especially from Fiji, Iran and India.

In line with the streamlining of ICLARM'’s operations, the December
1991 issue was the last issue of Fishbyte as an independent newsletter.
From January 1992 on, NTFS contributions will be published in the
Fishbytle section of Naga, the ICLARM Quarterly, o v.hich all NTFS members
will receive a free subscription, as well as a complete index to the nine
volumes of Fishbyte.

In 1991, four network members - three from the Philippines and one
from Hong Kong - were trained at ICLARM HQ in computer-based methods
for fish stock assessment.
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Project Title . Socloeconomic Valuation of Coastal
Resources of Southwestern Latin America

Funding Institution : Unrestricted Core

Cooperating Institution : United Nations Economic Comrnission for
Latin America and the Caribbean (ECLAC)

Duration : June 1990 to November 1991 (with
extension to June 1992)

Key Personnel : Dr.MaxAgiiero; Mr, Edgardo Araneda; Ms,
Angelica Arellano; Ms. Fabiola Bell; Ms,
Ximena Flores: Mr. Exequiel Gonzalez; Mr.
Carlos Olivares; Ms. Marisol Ruisefior

Objectives

» To identify the major pro~esses, relationships and factors determining
the dynamnics of coastal resource uses.

¢ To identily existing data/information related to coastal resources
use.

¢ To identify major data/information gaps and needs for monitoring,
evaluation, management and modelling purposes.

e To design, test and validate a mathematical programming model for
the social and economic valuation of the most important coastal
resources In selected areas of Southwestern Latin America.

Results

The project is directed by Dr. Max Agtiero, who has been based at
ECLAC since June 1990, and works in collaboration with ECLAC stalff,
short-term consultants (both national and international) and research
assistants, of whom several conduct their thesis work in the frame of the
project.

The adoption of a coastal ecosystems approach in modelling the value
components of coastal resources has proven to be useful in identifying the
relevant components, linkages, currency flows and interactions among and
belween resources and the ecosystem. Mathematical programming
Llechniques have shown versalility and great efliciency in handling the large
data processing requirements of this kind of exercise. Statistical analysis
has been used Lo esllmale key paramelers, expressing fundamental
relationships in the coaslal ecosystem.

For modelling purposes, the coastal area has been decomposed into
four interrelated group of resources: “Fisheries”, “Forestry”, “Tourism” and
“Ecosyslem”. Sustainable yleld funclions for renewable resources (fisheries,
forestry, environment, elc.) have been used as constraining factors to
identify levels of resource use consistent with sustainabilily and to account
for scarcily value of resources (shadow price vector). Reso:irces not traded
in the market (ecological functlions, externalities, elc.) are determined
outside the model and introduced as parameters. Nonrern.ewable resources
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(land area, factor endowments, etc.) asre also introduced as constraining
factors of the various production functions.

The model has been applied on a preliminary basis to Concepcion Bay,
Chile. A total of 700 activities (equations) have been used to model the
various sectors, resources, activities, production functions, constraints
and costs/return flows. The model was also applied to study the impact of
mangrove conversion for shrimp farming {n Ecuador (Fig. 2). More testing
and validation will be carried out in 1992,
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Fig. 2. Schematicreprusentationofeconomic returns fromalternative mangrove use/exploitation
strategles. Plane A corresponds to a strategy with "no-conversion’, while plane B corresponds
to a strategy with varying levels of conversion. Curve I depicts the rent derived from the use of
mangroves in their natural state; Curve Il depicts nct benefits derlved from alternative uscs of
mangroves (shrimp mariculture) at various levels of conversion; and Curve Il depicts soctal net
benefits and results from the summation of I and 11 at varlous levels of conversion.



Project Title ¢ The ICLARM Software Project

Funding Institutions : Unrestricted Cor=; Food and Agriculture
Organizadon (FAO)

Cooperating Institutions : Predominantly in-house activity, with
informal linkages with various individuals
and research institutions

Duration ¢ Continuous from 1986

Key Personnel ICLARM : Dr. Daniel Pauly; Dr. Rainer Froese; Mr.
Villy Christensen; Dr. Jan Michael Vakily;
Mr. Fellmon Gayanlilo, Jr.; Ms. Carmela
Janagap: Mr. Dominador Tioseco; Mr.
Edwin de Guzman; Ms. Grace Coronado

Objective

e To document and disseminate software for personal computers in
the areas of fish population dynamics, fisheries and aquaculture
economics, fish genetics and other flelds of interest to ICLARM.

Results

The thrust of software development since 1990 is in two major areas:

() the development of a joint FAO-ICLARM software for length-based

stock assessment; and

(if) the development of a low level geographic information system (LL-

GIS) for analysis and display of fisheries data.

Other software development supporting and paralleling our various
efforts in tropical stock assessment included a small program called AUXIM
for the comparison of growth parameters of fish populations; and a set of
routines for displaying and/or analyzing data in FISHBASE of which some
may eventually be

- R - [ - Food and.Agr iculture Qrganizatiop=(kAOY -of the nyrad
distri but ed S H © 0. Nations, Tisheries Uept. Maiine Resete s Sepviie,
separately. o e via-delle Terne di Caracalla, GO108 Rome, Italy o
Itemn (1) is part of | ‘
the development of &8 L S T M
. L , . , © International Center ' for Living' Rquatic Resouve . .

ajoint FAO-ICLARM [EESEERES ' Management CICLARN), Bloomingdale Bldy.. Satued, "

software for length- e ' ashj Village, Kakatl,.
based fish stock '
assessment called
FiSAT (FAO/
ICLARM Stock
Assessment Tools,
Fig. 3). FiSAT
includes improved
versions of the [RBigEd -4 TOCK AS )
routines previously Fig. 3. Logo of FISAT, a joint FAO-ICLARM software for fish stock
incorporated in the assessment.
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FAO software LFSA and in ICLARM's Compleat ELEFAN plus new routines,
and has progressed to a beta release, presently being evaluated by staff of
FAO and of the Danish Institute for Fisherles and Marine Research
(DIFMAR). The use of the beta-version of FiSAT at the FAO-DANIDA
Training Course in Stock Assessment a.id Management held in late 1991
in Suva, Fiji allowed identification of various problems which will be
addressed in 1992,

Given the present heavy demand for some of the improved routines
incorporated in FiSAT and the need to evaluate some of its modules
separalely, a routine for constructing length-converted catch curves when
growth is seasonal was released as a stand alone program called GOTCH.A.

In 1991, a new LL-GIS was developed, based on two previous packages
for Brunei and Peru, respectively, and structured around a map of the EEZ
of Sierra Leone, West Africa, where ICLARM has a project (see p. 40).



Project Title : Global Comparisons of Aquatic Ecosystems

(ECOPATH)

Funding Institution : Danish International Development Agency
(DANIDA)

Cooperating Institutions : International Council for the Exploration

of the Sea (ICES); Danish Institule for
Fisheries and Marine Research (DIFMAR);
also numerous individual researchers in
developed and developing countries

Duration : Four years beginning February 1990

Key Personnel ICLARM : Mr. Villy Christensen:; Dr. Daniel Pauly:;
Ms. Sandra Gayosa:; Ms. Carmela Janagap
(until 1 June 1991)

Objectives

e To encourage and support ecosystem modelling by researchers in
developing countries.

e To conduct comparative studies on the functioning of aquatic
ccosystems with special reference Lo their sustained exploitation
and managemernt.

Results

Amajor part of the work associated with this project has up to now been
centered around development and dissemination of the ECOPATH II
software system for straightforward parametrization and balancing of
steady-state ecosystem models. ECOPATH models describe the energy
flows in ecosystems and have been used for systems as diverse as farming
systems, aquaculture ponds, rivers, lakes, estuaries and oceans.

This approach is particularly appropriate for systems exploited by
fisheries, which it puts into their ccological context (Fig. 4).

The aclivities in 1991 were centered around production of a new version
(2.0) of ECOPATH 1, released in June 1991, along with a much enhanced
manual. In the following five months it was distributed to more than 200
persons or groups worldwide.

ECOPATH II has up to now heen applied to some 50 ecosystems,
descriptions of which have either been published or are under publication,
all in close communication with the ECOPATH project stafl at ICLARM,

The project has had numerous working conlacts with scientists
worldwide in the past year, most notably in connection with publication of
a forthcoming volume on “Trophic Models of Aquatic Ecosystems”. This
volume includes models of a large number of ecosystems, and is a result of
a Theme Sesslon hosted in 1990 by D. Pauly and V. Christensen under the
auspices of the International Council for the Exploratfon of the Sea (ICES).
In addition, project staff have worked in close interaction with ICLARM's
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rice-fish and farming systems group and encouraged the development of
models of rice-fish and farming systems.

Atestversion of a new type of model (length-based multispecies virtual
population analysis, LB-MSVPA) for fisheries management was developed
and described. LB-MSVPA will allow design of management strategies based
on analysis of fishing patterns (gear allocation) while simultaneously
considering trophic interactions between fish populations. The model is
derived from an age-based model now in the verge of being used for similar
purposes in temperate areas. However, In contrast to its age-based ancestor,
the new model describes the whole ecosystem, not just the fish populations.,
It is a generic model and hopefully will be applied throughout the tropics.

Project plans for 1992 are to undertake and publish a comparative
analysis of the datasets in the 1990 ICES session mentioned earlier: prepare
a new graphics-oriented version of ECOPATH; and provide training on
international basis for sclentists using the software.

The fisheries management model (LB-MSVPA) will be applied to the
Bolinao reef flat fishery, northern Philippines, in close cooperation with the
Marine Science Institute of the University of the Philippines. In addition, it
Is expected that work on a similar model for Lake Victoria, Central Africa,
will be nitiated.
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[ig. 4. Schematic representation of the differences between traditional “sheries managcment”,
which looks only at the exploited parts of the fish stocks (boxes C-E), and ccologically-based
“resourcc systems” management, which considers the constraints to production (i.c., the arrows
between boxes) imposed by secondary (B) primary production (A) and predation (C/D; D/E). The
latter approach is encouraged by and can be implemented through the ECOPATH I software.




Project Title : Establishment of a Fisheries Database for

the Development and Management of the
National Fisherles off Sierra Leone

Funding Institution : Commission of the European Communities

(CEC)

Cooperating Institutions : Institute of Marine Blology and

Oceanography, Fourah Bay College,
University of Sierra Leone (IMBO); Fisheries
Division, and West Northwest Artisanal
Fisherlies and Community Development
Prograrnme (WNW AFCOD).
