
19-. 

ICLAwRM IEPOR[
 

10lth Anniversary 
. 11 . 

EPORICLARM , 
.
198 .. 


AA) 



ICLARM REPORT
 
1986
 



STATEMENT OF PURPOSE 

..* the corporation is organized exclusively for charitable, educational, and

scientific purposes; and in furtherance of these purposes, the corporation

is to establish, maintain, and operate an international aquatic resources
 

center designed to pursue. .the following objectives:
 

To conduct directly and to assist others in conducting research on fish and

other aquatic organisms, on all phases of fish production, management,


preservation, distribution, and utilization with a view to assisting

the peoples of the world in rationally developing their aquatic
 

resources to meet their nutritive and econc ,ic 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 small-scale rural subsistence and market fisheries;
 
To work toward the development of labor-intensive system! to
 

aid employment and of low energy systems to minimize
 
capital and cost requirements;
 

To publish and disseminate research findings and recoin
mendations 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."
 

Articles of Incorporation
International Center for Living Aquatic Resources Management 



ICLARM REPORT
 
1986
 

Edited by
 

Jay L. Maclean
 
and
 

Leticia B. D)izon
 

1987 

INTERNATIONAL CENTER FOR LIVING AQUATIC RESOURCES MANAGEMENT
 
MC P.O. Box 1501, Makati, Metro Manila, Philippines
 

Telephones: 818-0466, 818-9283,817-5255
 
Cable: ICLARM Manila;Telex: (ITT) 45658 ICLARM PM, (Eastern) 64794 ICLARM PN
 



ICLARM REPORT 1986 

Edited by 
jA, L. MACLEAN 
AND
 

LETICIA B. DIZON 

1987
 

Published by the International Center for Living Aquatic 
Resources Management, MC P.O. Box 1501, Makatl, 
Metro Manila, Philippines 

Printed in Manila, Phiiippines 

Maclean, ].L. and L.B. Dizon, editors. 1987. ICLARM 
Report 1986. International Center for Living Aquatic 
Resources Management, Manila, Philippines. 158 p. 

Cover: Aspects of ICLARM's activities. Watercolor 
by Ovidio F. Espiritu, Jr. 

ISSN 0115-4494 
ISBN 971-1022-31-1 

ICLARM Contribution No. 369. 



CONTENTS 

Preface .................................................. 
 viii 

Introduction * I.R. Smith ..................................
 1 

Origin and Establishment of ICLARM &J.A. Pino
 
and J.E. Johnston ....................................
 9 

Interaction, Incompatibility and Conflict Resolution: 
Management Tasks in the Tropical Coastal Zone 
e K. Ruddle....................................... 
 15

Networking as a Research Facilitator e D.L. Plucknett
 
and N.J.H. Smith... ................ ................. 25
 

Empathy and Struggle: Elements in a Future for Small-


Some Research Needs for Aquatic Resource Development
 
Scale Fishing Communities e J. Kurien ...................... 33
 

* N .C. Brady .......................................... 
 43 
Doing Science in Developing Cotuntries: Some Problems
 

and Solutions e B. Sante/ices.............................. 51
 
UNDP and ICLARM &T.S. Rothermel .......................... 59
 

Resource Assessment and Management Program 

Background ........................................... 
 62 
Program Themes ....................................... 63
 
Progress of Work ....................................... 64
 
T raining.............................................. 
 67
 
Advisory Services ...................................... 67
 

Resource Assessment and Management Program
 
Project Summaries
 

Program Plans for 1987 and the Next Decade ................. 68
 
Meetings Attended, Papers Presented ....................... 68
 
Publications and Consultancy Reports ...................... 69
 

Tropical Fish Stock Assessment Project ...................... 73
 
Network of Tropical Fisheries Scientists ..................... 74
 
Management-Oriented Fisheries Research Project ................ 75
 
Growth Studies on Cultured Marine Bivalves of Thailand .......... 77
 
ASEAN Integrated Coastal Resources Management .............. 79
 

v 



Management Options for Smdll-Scale Fisheries .................. 82
 

Assessment and Management of Small Pelagic Stocks
 
of the Philippines ................................ .. 84
 

The Compleat ELEFAN ................................ .. 85
 

Aquaculture Program 

Background ............................................. 87
 

Aquaculture Program Project Summaries
 

Israeli-German Agricultural Research Cooperation Program
 
to Benefit Technical Cooperation with Third World
 

Research for the Development of Tropical Aquaculture
 
Technology Appropriate for Implementation in
 

Development of a Research Framework for Integrated
 

Development of Aquaculture and Fisheries Activities for
 
Resettlement of Families from the Saguling and
 

Program Themes ......................................... 88
 

Training and Advisory Services ............................. 91
 

Program P!ans for 1987 and the Next Decade ................. 91
 

Meetings Attended, Papers Presented ........................ 92
 

Publicatiors and Consultancy Reports ....................... 93
 

Evaluation of Farmed Tilapia Stocks ........................ 95
 

Countries: Aquaculture Project . ....................... 97
 

Rural Africa . .................................... 100
 

Agriculture-Aquaculture Farming Systems ................ 102
 

Cirata Reservoirs, West Java, Indonesia .................. 103
 
Coastal Aquaculture Center .............................. 104
 

International Giant Clam Mariculture Project .................. 106
 

It,formation Program 

108
Background ........................................... 

Program Them es ....................................... 108
 

Publishing A ctivities 

Information Program Project Summaries
 

.................................... 111
 

L ib rary ... . . . . .. . . . ... . . . . . .. . .. . . .. . .. . . . ... . .. . . .. . 111
 

Program Plans for 1987 and the Next Decade ................. 112
 

Meetings Attended, Papers Presented ....................... 112
 

Publications and Consultancy Reports ...................... 113
 

Selective Fisheries Information Service ...................... 115
 
Database of Fisheries and Aquaculture Training Opportunities ....... .11 7
 

The ICLARM Library User: A Profile ........................ 119
 
Reprint Use in Scientific Information Dissemination ............. 121
 

vi 



Education and Training 

Background ........................................... 123
 
Program Them es ....................................... 123
 
The Asian Fisheries Social Science Research Network ........... 124
 
Program Activities for 1987 and the Next Decade.............. 128
 
Publicatio ns........................................... 129
 

Adm inistration and Finance .............. ................... 131
 

1986 Sources of Support ...... .............................. 135
 

Statement of Revenues and Expenses ........................... 136
 

ICLA R M Staff ............................................. 137
 

Members of the Corporation and Board of Trustees ................ 140
 

Contribution Series ......................................... 142
 

vii 



PREFACE
 

ICLARM's tenth anniversary as an international nongovernmental 
center for fisheries research and development coincides with my own fiftieth 
year of involvement in international fisheries activities. It is with pride and 
satisfaction that, as a member and current chairman of its Board of Trustees, 
I can join in celebrating the first decade of work by this unique organization. 

The waters that cover more than 70% of the surface of our planet 
,nnually provide increasing amounts of fish and other aquatic products. Yet, 
the scientific basis for maintaining and hopefully increasing production is 
sorely inadequate, particularly in tropical and subtropical waters. Newly 
independent nations, with even more recent extensions of jurisdiction to two 
hundred nautical miles seaward, are usually ill-prepared to assess, let alone 
manage, their inland and coastal fisheries. (By and large, most industrialized 
and developed countries are in the same condition.) Lessons learned in 
colder zones often have no direct application to the warm waters in or 
adjoining most developing countries. 

The ICLARM approach involves working side by side in the Tboratories 
and universities of countries seeking assistance. It is highly cost-effective. 
But more to the point, cooperation is on a face-to-face, hand-to-hand basis. 
There is full awareness of the inhibitions, limitations and opportunities, 
whether technical, cultural, economic or political, which circumscribe 
the development process. Ivory tower isolation is negated. 

As its first ten years come to an end, IC!_ARM has a small but skilled 
and dedicated staff, an effective and well-tested appr'oach, growing visibility, 
an expanding group of supportive donors and a Board of Trustees inter
national in composition and committed to ICLARM's mission. 

The Board is most grateful to those associated with ICLARM in its first 
ten years and to those who contributed to this special anniversary edition 
of the Center's Annual Report. We trust that they will concur with our belief 

that the need for research in fisheries management 
and aquaculture development is great and that 
ICLARM deserves continuing and increased sup
port in the years ahead. 

Roy I. Jackson 
Chairman 

Board of Trustees 
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INTRODUCTION 

Dr. Ian R. Smith 
Director General, ICLA RM 

The year 1986 represented ICLARM's tenth year of research, training 
and information activities ba3ed in the Philippines, following the Center's 
incorporation there in early 1977. Commemorating our tenth anniversary 
is a cause not only for celebration but also for reflection. 

Celebration and Reflection 

Celebration is warranted because for any research organization depend
ing upon financial support from others and program acceptance by col
leagues, ten years is ample time in which to demonstrate usefulness or lack 
thereof. In ICLARM's case, the past year has brought renewed commitment 
from donors and cooperating institutions alike, providing evidence of the 
Center's relevance and support for its scientific contributions. This has been 
most gratifying to ICLARM's Board of Trustees and staff.' 

One must, of course, make a distinction between celebrating the 
survival of the organization and celebrating the impact of the organization. 
Survival alone is clearly insufficient, although those who have followed 
closely the fortunes of ICLARM over the past few years, particularly the 
financial stress of the past three years, will not begrudge us if we pause 
for a while to celebrate reaching our tenth year. Ultimately, however, 
celebrating the impact is for others to do; others who have observed or 
benefitted in one way or another from the work of ICLARM. 

Reflection is called for because the world is not a static place and the 
thinking in the 1960s and 1970s that went into the formation of ICLARM 
may not be as appropriate now as it was then. On the one hand, financial 
circumstances of donor organizations around the world are such that ob
taining unrestricted support for centers like ICLARM is much more difficult 
now than it was 10-15 years ago. On the other hand, ICLARM with its many 
research cooperators has learned a great deal about research approaches 
and objectives over the past decade and this experience should help guide 
the Center as it embarks on its second decade. Building on the best of the 
past experience but being prepared to modify and improve research goals 
and approaches should be the guiding forces in any institution that wishes 
to remain dynamic and relevant. 
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To assist us in this process of reflection, we invited various colleagues 
to write about their perceptions of problems and research issues in the 
aquatic resources sector. These persons represent donor organizations and 
developing-country groups which are very close to the problems of con
ducting research or development work to benefit fishermen and fish farmers 
as well as societies of which they are part. 

ConTibutors were asked to develop their ideas and perspectives on a 
broad theme related to their experience. It was stressed that we were willing 
to take the risk that those whom we approached might disagree with the 
perspectives reflected in the Center's program priorities. Also it was felt 
that a variety of perspectives should be healthy, since ICLARM is certainly 
not alone in its concern for the wise management of resources and the role 
of science to bring this about. 

John Pino and James Johnston had perhaps the easiest task, of detailing 
for us the original concepts and planning that went into the formation of 
ICLARM and the pre-incorporation days when the Center was finding 
its feet (p. 9-14). Both worked in the 1970s and 1980s with the Rocke
feller Foundation, the first (and for the first two years the only) funder of 
ICLARM. 

Kenneth Ruddle is a specialist in aquatic and human ecology and has 
authored several books dealing with coastal resource management. His essay
(p. 15-23) highlights the complexity of the coastal zone and the need for 
regional perspectives in research and management. ICLARM's work in this 
field is very young, and we will certainly heed his warning that "some 
cherished stereotypes must be cast aside" in developing lines of research. 

Nyle Brady has provided a donor perspective on small-scale fisheries 
research (p. 43-49). Insufficient attention has been given to aspects of 
property rights and distribution of income. It was coincidental that this 
theme was taken up and voiced even more strongly by John Kurien (p. 33
42) who has first-hand experience of the problems of small-scale fishing 
communities. John has challenged ICLARM to go beyond empathy and to 
strengthen the Center's association with these communities. Nyle Brady 
even pointed out that adverse political repercussions may be generated by 
such research, which would require innovative and bold initiatives. 

Just how difficult casting aside of stereotypes and taking bold initia
tives can be for national scientists in developing countries, are amply ex
plained by Dr. Bernabe Santelices who brings many years of [ersonal expe
rience in Chile to bear on this issue (p. 51-58). His essay is a nice reminder 
to donors of their responsibilities and the basic nature of much research 
still needed to help develop aquatic resources. 

The use of networks in helping such researchers and research in general
is well stated by Donald Plunknett and Nigel Smith. ICLARM's experience 
with two networks-the Network of Tropical Fisheries Scientists and the 
Asian Fisheries Social Science Research Network-are just as the authors 
describe. They are cost-effective, and provide new insights and improved 
communication. However, not stated are those situations where networking 
may be a less efficient use of resources. ICLARM has been forced to the 
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conclusion that in some areas of research, such as certain basic research on 
aquaculture, the necessary facilities do not exist and could not be expected 
to be shouldered by any national group. Under such circumstances the net
work approach can make no headway. 

Finally, Timothy Rothermel has praised the Center's progress and shared 
with us UNDP's views of research and development priorities. ICLARM has 
a clear role to play in implementing them. 

These contributions reflect a variety of viewpoints. Most dwell on 
capture fisherie3 or coastal environments. We were less successful in finding 
persons to write on aquaculture. Perhaps this reflects the relative newness 
of the field though there is no shortage of institutions, national and inter
national, attempting to make their mr.k. More likely was the unwillingness 
of many to broaden their viewpoints beyond their own institutional perspec
tives or vested interests. This in itself says much about the need for a broadly 
supported international research program with carefully focused priorities. 
It also indicates the uniqueness of ICLARM's perspective on living aquatic 
resources which recognizes the interrelationships of fisheries, aquaculture 
and agriculture as food producing systems. 

We would like to thank very much those who contributed to this tenth 
anniversary report. We hope these essays will stimulate readers of this report 
as they have ICLARM staff. There were others who wished to contribute 
but were constrained fro,o doing so by our need to produce the Report 
early in 1987. 

In addition to inviting essays by colleagues, it was essential for ICLARM 
staff and Board members to contrihute in an active way to the Center's 
future program design. This process began last year with the preparation 
of a document entitled "Preparing for ICLARM's Second Decade: Program 
and Finances of the International Center for Living Aquatic Resources 
Management". Designed primarily for potential contributors to the ICLARM 
program, this document and subsequent discussion raised numerous key 
issues related to the programs of the Center and the manner in which they 
are implemented. 

First and foremost, the justification for an international program of 
research, training and information seems even stronger now than it was ten 
years ago. This justification derives primarily from conditions and develop
ments in the tropical aquatic resources sector and the economies and societies 
of which they are a part. 

Tropical developing countries are extremely dependent on aquatic re
sources for food and income. For half the population of the developing 
world, fish constitutes one-third or more of their animal protein intake; 
for many developing countries, it makes up more than half. Indeed rice and 
fish constitute probably the most common dish in the tropics. Just as impor
tant is the fact that extremely large numbers of people earn income from 
living aquatic resources. The result of their dependency has been increasing 
pressure on these resources and their environments. 

It is not an exaggeration' to say that a crisis of major proportions 
exists for the living aquatic resources sector in the tropics because these 
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economically an environmentally important yet fragile systems are widely
mismanaged or, more commonly, unmanaged. lncreasngly around the 
world, marine, coastal and inland ecosystems are overexploited, even ir
reparably damaged, by diverse and competitive users. If managed to yield
food and other products on a long-term sustainable basis, however, these 
systems could be of immense value to humankind into perpetuity. 

Coastal environments in the tropics, including the coral reefs offshore 
and the river basins that form integral parts of these environments, are 
steadily deteriorating. Siltation from overexploited uplands accumulates 
on coral reefs, permanently damaging many of them. Coastal mangrove
forests are rapidly disappearing and pollution is increasing. Coastal fisheries 
have become scenes of intense competition between trawlers on the one 
hand, which have rapidly increased in numbers with the availability of low
cost crt dit, and sma!l-scale fishermen, on the other hand, who eke out an 
increasiigly marginal existence. The growing number of landless laborers, 
many of them recent migrants from the agricultural sector to coastal com
munities, is alarming. Ironically, incidence of malnutrition is especially
high in tropical coastal fishing communities which have become i,,reasingly
market-oriented to meet just their basic needs. The problems facing the 
aquatic resources sector thus have environmental, nutritional, income 
and employment dimensions and are not simply a production constraint 
solvable through standard development approaches. 

Since the 1970s, annual yields have begun to decline from many major
fisheries. So far, the exploitation of new resources has offset this decline,
but rates of incredse in aquatic food production are falling behind rates of 
increase in population. It is clear that new unexploited resources are limited 
in number and that better control over use of aquatic resources and enhance
ment of habitats are the keys to sustaining, if not increasing, present levels 
of productivity. 

The Context ofAquaculture 

Aquaculture, as part of these aquatic systems, offers considerable 
hope of increased growth in production, but the transition from hunting 
to scientific farming of aquatic resoi~rces is only just now beginning. Of the 
approximately 80 million tonnes of fisheries production in 1985, less than 
10% was generated by aquaculture. In the absence of reliable aquaculture
statistics, even these estimates of the sector's contribution are subjects of 
considerable debate. There is more general agreement that the rate of growth
of aquaculture (approximately 7.5% annually) is amongst the highest of all 
food sectors. For the near-term future, however, the world's growing popula
tion will remain primarily dependent upon the renewable capture fisheries 
for the bulk of its aquatic food supply. 

Perspectives on these interrelated issues have changed quite dramatically 
over the past decade. It is now the exception rather than the rule to hear 
discussion of new investment potential in capture fisheries, We can hardly 
ignore the vessels lying idle in many Asian locations or the social conflicts 
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that have arisen. Results of stock assessment studies are showing the extent
of overfishing with increasing authority. Studies documenting the economic
losses to societies when fisheries are left unmanaged are beginning to emerge.
Countries that take into account broader social issues are even banning cer
tain highly efficient gear types when their activities are not in the interests
and welfare of the majority of coastal residents, especially small-scale fisher
men. Artificial reefs are increasingly being seen as means of indirectly
dealing with the trawling problem, while potentially enhancing p'oduction.
rhe challenges in the decades ahead will be to foster the development of 
appropriate institutional mechanisms that reduce economic losses, environ
mental damage and coastal antagonisms. There is clearly i role for research,
institutions here but the focus of their work must shift from one of "docu
menting problems" to one of "exploring solutions". 

Aquaculture has been widely recognized as a food-producing system
with tremendous scope for growth, especially in the tropics and subtropics.,
Increases in production over the last 5 to 10 years, for example, the growth
of the Philippine tilapia culture industry from insignificance to around' 
50,000 tonnes annually, are aheady occurring. Meaningful research to 
facilitate and accelerate this growth requires first a broad interdisciplinary
perspective, recognizir,g socioeconomic as well as biotechnical constraints, 
and secc..id a focus oii imprcv,-rnent of a few commodities and farming
systems of global potential. Too muLh of past aquaculture research has been 
from a narrow perspective, for example inducing a species to spawn and 
formulating a better feed, without recognizing the factors affect;:1g the
whole farm, the farmer anid the consumer. Moreoever, research efforts 
have been spread thinly amongst a staggering diversity of species and systems.

ICLARM's Aquaculture Program has evolved over the last decade to 
assume a position of research leadership to 3upport future aquaculture
development. The Program recognizes the value of the examples set in re
search for agricultural development in which genetic improvement of farmed 
species and technological improvement of farming systems have been highly
interactive and successful. visualizesICLARM a similar approach for the 
tilapias and carps in inland aquaculture and for the bivalve molluscs in 
coastal aquaculture. 

The greatest scope for near-term growth is in inland aquaculture. The 
challenge here is to bring aquaculture into the mainstream of agriculture
by integrating it as a subsystem into existing crop and livestock farming
systems. Prospects for the coastal sector are more difficult to summarize 
but here ICLARM's clearly defined focus on bivalves and broad perspectives 
on the continuum between fisheries and aquaculture which compete for 
markets, are appropriate. These aquaculture activities need to be integrated
into existing community work patterns and economic activities. An inter
disciplinary perspective isnecessary. 

Above all, what seems to be necessary for ICLARM's immediate future 
is to concentrate on the species and approaches mentioned above, thus
avoiding the temptation to work on everything under the aquaculture
label. This focus, consistent with the Center's Bylaws, is also on species 
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suitable for low-cost production and destined for domestic, not export, 
markets. 

A key issue currently being addressed by ICLARM is the question of 

potential ownership or management by the Center of aquaculture research 

facilitics. Genetics research programs on tilapias, for example, because they 

are facility-dependent, will require a level of financial support beyond that 

currently available to ICLARM. Also required, fiom our point of view, are 

assurances of long-term access to research equipment and facilities. One 

might argue 1'' ' national groups should take the initiative on such long

term , search. .,owever, this puts an unfair burden on national research 
systemi because the benefits from such work will be clearly international 

in iiature. During its reflection process, ICLARM is debating internally 
this issue of research facility nanagement and support. We will be benefit

ting considerably from our experience to date in the Solomon Islands 
where a Coastal Aquaculture Center is managed by ICLARM in coopera

tion with the Fisheries Department there. We are also seeking the advice 
ef o'.her researchers in the tropics and potential funders of such research, 

regarding the approrriate mix of centralized activities and decentralized 
networks that would be necessary to pursue this theme effectively and 
have an impact on production. 

Part of this broader process--broader than ICLARM alone, that is--has 

included a review of aquaculture research priorities and mechanisms by 
the Technical Advisory Committee (TAC) of the Consultative Group on 

International Agricultural Research (CGIAR). This review was conducted 
by Dr. Claire Idyll for the TAC and is the most recent of a series of such 
reviews and consultations on this topic which first began almost 20 years 
ago. It is c.,couraging that aquaculture (but not yet the rest of the aquatic 
resources sector, appears closer now to TAC endorsement than in years past. 

Nevertheless, before any developments will occur in the international 
perspective of aquaculture, major financial hurdles remain to be overcome 
as do donor perceptions of institutional confusion and overlap amongst 

aquaculture institutions. Is it institutional bickering that has denied aqua
culture research the support and endorsement to date of international groups 

such as the CGIAR? I believe there is certainly an element of truth in that 
question. It is my personal hope that these donor concerns can be over

come so that aquaculture research will soon receive its share of international 

support commensurate with its potential to contribute to incomes, employ

ment and nutrition in developing countries. 
I would like to close this introduction with sincere thanks to all those 

whose support, both financial and intellectual, has helped sustain ICLARM 
over its first decade. The Center is the product of considerable thought and 
energy of a large number of people. Yh:s large group includes not only 

those who developed the original ICLARM concept and set it on its way, 

but also those many individuals in national institutions who suggested "let's 

do this together" or responded enthusiastically "yes, we'd like to work with 
you on that." It includes also the staff and Trustees of the Center and the 

many individuals around the world who ponder our proposals and agree 
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to provide the necessary funds for u. and our many cooperators to pursue 
them. 

ICLARM's first ten years have been very much a group effort. We trust 
that the Center's work to date has warranted the support and cooperation 
that so many have provided. The formation, during 1986, of the ICLARM 
Support Group, with Mr. Timothy Rothermel, Director of Global and 
Interregiona Project.- for UNDP as Chairman, has been a most encouraging 
development for us because it provides some promise of a more coordinated 
approach by donors to sustain the ICLARM program. As we begin our 
second decade, we look forward very much to the future and contributing 
our share to living aquatic resources management around the globe. 
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ORIGIN AND ESTABLISHMENT OF ICLARM I 

John A. Pino 2 

Senior Research Fellow
 
National Research Council, National Academy ofSciences
 

Washington, DC, USA
 

and
 

James E. Johnston 3
 

Assistant to the Director
 
International Programs, Lousiana State University
 

Baton Rouge, Lousiana, USA
 

As with many new initiatives, the real origins of ICLARM are buried in 
the olution of ideas and events which preceded by many years its eventual 
creation. By the turn of this century, a number of individuals and institu
tions began focusing their attention on fisheries, marine biology and aqua
culture, and indeed, new research centers came into existence in the early 
twentieth century. Following World War II, there was agrowing recognition 
of the importance of marine fisheries and aquaculture as sources of food for 
exploding human populations. In keeping with its belief in the key role of 
science in the resolution of world problems particularly related broadly to 
human health, much of the early support of the Rockefeller Foundation, 
in the area of marine biology, was directed toward support mainly for 
equipment and facilities of existing research laboratories. In 1924, the 
first grant awarded by the Natural Scienccs Division of the Foundation 
was made to the Marine Biological Laboratory at Woods Hole. Over the 
years, many other laboratories in various parts of the world engaged in 
marine biological research, fishery biology and oceanography were awarded 
financial support for their programs by the Foundation. 

Up until the middle 1960s, the Foundation's interest in the general 
subject of marine biology and fisheries was largely the responsibility of 
Dr. Gerald R. Pomerat of the Natural Sciences Division. Not only did Dr. 

1The views expressed are those of the authors and do not necessarily reflect those of the 
Rockefeller Foundation, The National Academy of Sciences, Louislana State University or ICLARM.2From 1970 to 1983, served a, the Director of Agricultural Sciences of the Rockefeller Foun
dation, New York. 

From 1975 to 1985, served as the Deputy Director of Agrlcultu!.l Sciences of the Rockefeller 
Foundation, New York. 

9 
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Pomerat identify and encourage many of the key research institutions but
he ushered in a period of systematic, scientific inquiry in this important 
area of biology which continues to this day. 

The post World War II period also witnessed a rising concern with 
agricultural development as the growing populations of developing countries
strained the existing capacities of their food systems and general economies. 
The agricultural program launched by the Rockefeller Foundation 4 in 
Mexico in 1943 provided much of the impetus which spawned the "Green 
Revolution" and the subsequent formation of the CGIAR 5 , which came
into being in 1971 . By that time, the impact of the international agricultural 
programs were no longer in doubt-the Green Revolution had made its mark. 
The success of the International Rice Research Institute in the Philippines
initially jointly sponsored by the Ford and Rockefeller Foundations and 
the Maize and Wheat Center (CYMMIT) had caught the attention of the 
technical assistance community, the donor countries, and multilateral fund
ing agencies. The international center concept rested on the premise that 
broadly important problems of food crop production (in this case, those 
affecting the countries situated in the tropics and subtropics), could effec
tively be addressed through the application of modern science. The strategy 
was simple enough-focus the efforts of an interdisciplinary group of scien
tists on rather specific problems. The sharp focus on rice, corn, wheat,
beans and potatoes began with varietal development and a knowledge of 
soil, climate, disease, pests, and environmental, social and economic factors 
affecting production. 

Would such a concept work on the problem of fisheries? Could the 
sciences of the marine biologists and others be brought to bear on problems
of aquatic resources management and development? The officers of the 
Foundation thought that it was time to find out. 

With encouragement from Dr. J. George Harrar who was then President 
of the Rockefeller Foundation, Dr. John A. Pino, as.Director of the Agri
cultural Sciences Pr )gram init iated in 1971 a series of consultations with 
leading fisheries sciertists. During these early discussions, the contributions 
of persons such as Drs. Burr Steinbach, John Bardach, David Wallace, Colin 
Nash, Garth Murphy and Harold Goodwin we:e crucial to the formulation 
of the ICLARM concept. William W. Sellew, then Vice President of the 
Oceanic Institute, worked closely with Dr. Pino in generating a wide circle 
of interest in the activity. 

As a result of these encouraging discussions, a conference was held at
the Rockefeller Foundation on 2 October 1973 which brought together a 
group of distinguished scientists, representatives of donor agencies and 
Rockefeller officers. The first to andraft of a proposal establish Interna
tional Center for Living Aquatic Resources Management (ICLARM) was 
presented to the group. 

4Stakman, L.C., k. Bradfield and P.C. Mangeshdoef. Campaigns against hunger. Cambridge, 
Mass. Bc,,nap Press. 1967. 

SBaum, W.C. Partners against hunger. The World Bank, 1986. 
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It was determined that ICLARM should not be an operating institute 
in the sense that it would maintain research facilities and manage training 
and development programs. Instead, the Center would seek to achieve the 
cooperation of existing institutes and agencies throughout the world in 
focusing on the problem areas and weaknesses impeding the more extensive 
practice of subsistence aquaculture and artisanal fishing in underdeveloped 
regions. It was proposed that ICLARM be organized as a tax exempt cor
poration governed by a Board of Directors international in character and 
balanced between experts familiar with technical problems in the field, 
people outstanding in public life and nonscientists with special interest in 
the success of the project. 

Concluding such a step to be both timely and practical, in January 
1974 a discussion paper was circulated among fisheries experts, assistance 
agencies' officials and government leaders of countries likely to benefit 
from the work of the proposed Center. Reactions were favorable, and with 
minor modifications suggested by those to whom the discussion paper was 
given, a revised proposal was prepared in May 1974. 

After nearly three years of study of the need for and potential con
tribution of an international agency dedicated to the promotion of research 
and development in aquatic sciences, the Rockefeller Foundation announced 
in JanuIary of 1975 that it had taken action to establish a Pacific Fisheries 
Center. Firm decisions had been made that the initial emphasis of tile Center 
would be on the Pacific basin and that the headquarters should be in a 
developing country but site selection would require a survey and discussions 
with governments of countries within the region. Arrangements were made 
by Dr. John Craven, Marine Affairs Coordinator for the Governor of Hawaii, 
to have the Research Corporation of the University of Hawaii serve as a 
transitional structure to administer the program during the organizational 
phase. Hawaii was selected for this purpose because of its location in the 
Pacific region and the fact that it was the base for several institutions with 
expertise and active programs in fisheries research, training and development. 
Dr. Philip Helfrich, then Deputy Director of the Hawaii Institute of Marine 
Biology, was employed as a Foundation field staff member to serve as 
Director of the ICLARM Program effective 1 January 1975. Thus ICLARM 
became an operational program as of that date. 

Mr. Stephen Ritterbush, an engineer with experience in South Pacific 
fisheries operations, was also employed through the Research Corporation 
to serve as a program coordinator for ICLARM in December 1974. An office 
with a small support staff was established in space provided by the National 
Marine Fisheries Service facility adjacent to the University of Hawaii campus 
in Honolulu. The operations of the program were supported jointly by funds 
provided by the Marine Affairs Coordinator of the State of Hawaii and the 
Rockefeller Foundation. 

In February 1975 Drs. Pino and Gary Tocrinnssen of the Rockefeller 
Foundation met with the technical advisory commitee in 'Honolulu to 
consider ways in which ICLARM could best initiate its programs. It was 
decided to: 1) inaugurate tiree programs, 2) have the ICLARM staff travel 
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throughout Oceania and Southeast Asia to investigate, firsthand, the aquatic 
resource problems of the area and, based upon these observations, 3) prepare 
a comprehensive five-year program plan for ICLARM. It was also recom
mended that preparations be made for the incorporation of ICLARM as a 
legal entity and for its establishment at a permanent location in Oceania or 
Asia. The initial programs inaugurated by ICLARM during 1975 were: 1) an 
assessment of the skipjack tuna stocks of the Southeast Pacific; 2) an evalua
tion of the small boat programs in the Pacific Islands, including a workshop; 
and 3) a program to investigate the feasibility of salmon production at the 
southern tip of South America, with subsequent feeding on antarctic krill 
and final harvesting. 

In addition to program establishment, the ICLARM staff traveled 
extensively to assess better the problems of the Pacific basin and to deter
mine what programs could be inaugurated to assist people to utilize aquatic 
resources better to satisfy their nutritional needs. Some 30 countries were 
visited for consultations with national government officials, research work
ers, educators and officials of regional and international agency programs. 
Public and private laboratories, processing plants, research stations, uni
versities, technical schools and aquaculture installations were visit, d, na
tional ind regional problems assessed, and the ICLARM organiza.tion and 
plans were explained. Visits were also made to FAO, UNDP and USAID 
headquarters to acquaint officials with ICLARM, its objectives and plans. 
Emphasis was placed on the ICLARM approach, which was to work through 
cooperation with existing institutions rather than to establish its own re
search and training facilities as was the case with the International Agri
cultural Research Centers of the CGIAR system. 

Recognition was also given to the need to establish ICLARM as an 
independent Center, with its headquarters located in a developing country 
as soon as possible. Consideration was first given to the possibility of incor
porating it in the State of Hawaii to give it a U.S. legal identity even though 
it might only maintain an office of record there with'its principal operations 
based in one or moic developing countries. That idea was dropped, however, 
when investigations revealed that it would be necessary for at least one
third of the trustecs of the corporation to be residents of Hawaii. This would 
limit representation from developing and other donor countries. Considera
tion then shifted to incorporation directiv in a developing countly. While 
early emphasis for a headquarters location had focused on the Pacific Islands, 
further analysis indicated that the headquarters should have easy access to 
aquatic research and training institutions, development projects dealing with 
both aquaculture and capture fisheies as well as good air connections to the 
rest of the world. The Southeast Asian region with its large population, its 
dependence on fish and other aquatic products for both food and income 
and emphasis on aquatic research and development offered many advantagcs 
as a site for the Center. It was therefore decided that visits by officials of 
the Rockefeller Foundation and ICLARM should be made to selected coun
tries in that region to assess the possibility of ICLARM's being located in 
one of them. 
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The process of identifying an appropriate site for the headquarters of 
ICLARM began during November 1975 when, in conjunction with other 
business, Dr. James Johnston 6 and Dr. Philip Helfrich visited Malaysia and 
the Philippines for preliminary discussions with officials of the government 
fisheries agencies and the ministries of agriculture and/or natural resources of 
the two countries. In both cases the government officials contacted ex
pressed an interest in hosting the Center and a willingness to assist with 
arrangements for its incorporation in their country if a decision was made to 
do so. 

By March 1976 a firm de(.ision had been made by officers of the 
Rockefeller Foundation to establish ICLARM in Southeast Asia. The coun
tries then under consideration were Malaysia, Singapore, tne Philippines, 
Thailand and Indonesia. However, further discussions with fishery specialists 
familiar with the region led to a decision to concentrate discussions on inc .r
poration on the first three. Arrangements were therefore made for Drs. 
Helfrich and Ziad Shehadeh (who had by then joined the ICLARM staff) 
and Dr. James Johnston representing the Rockefeller Found tion to visit 
these countries to review current fisheries related research, development and 
training activities and to meet with appropriate government officials to dis
cuss possible arrangements for the incorporation of ICLARM and the loca
tion of its headquarters. These visits were made to Malaysia and Singapore 
during April 1976 and to the Philippines shortly thereafter. In each case
 
both technical specialists and relevant government officials indicated.an
 
interest in having the Center's headquarters located in their country and
 
a willingness to assist with the necessary administrative arrangements.
 
Discussions were also conducted with officials and technical personnel of
 
bilateral and multilateral assistance agencies. The team concluded that
 
it would be possible to incorporate in any of the three countries but that
 
there would be advantages in locating it in the Philippines. That country
 
had the largest scale commercial and artisanal fishing industries including
 
both aquaculture and capture fisheries, as well as effective national research,
 
development and training agencies in the fisheries field. The establishment 
of the International Rice Research Institute near Manila had also created 
a useful precedent and would serve as a model for ICLARM incorporatiun 
and operation. Thus the decision was made to initiate arrangements to 
incorporate ICLARM in the Philippines as soon as possible. 

Articles of Incorporation and By-Laws were drafted and taken to the 
Philippines in early July 1976 for discussion with Government officials. 
It was agreed that the process of incorporation should be preceded by a 
letter from the Foundation formally indicating to the Minister of Natural 
Resources an interest in incorporating ICLARM in the Philippines, providing 
assurance of continuing Rockefeller Foundation support to the organization 
to allow it to develop a wider support base and requesting his assistance 
in making arrangements. 

6 After his transfer from the field staff In 1975 to the New York office of the Rockefeller 
Foundation, Dr. Johnston was assigned responsibility for contacts with ICLARM. 
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14 

A letter to this effect dated 19 July 1976 was sent to the Honorable 
Jose J. Leido, Jr., Minister of Natural Resources by Dr. Sterling Wortman, 
Vice President of the Rockefeller Foundation. The Minister took the neces
sary action following receipt of that letter and responded with a letter dated 
23 September 1976. He stated that the President of the Philippines had 
approved the proposal of the Rockefeller Foundation for establishment of 
ICLARM in the Philippines and indicated that a Presidential Decree for tax 
exemptions had been prepared for the President's consideration. He also 
authorized the Foundation to take the necessary steps for the incorporation 
of ICLARM and indicated that his Ministry would "extend such assistance 
as may be necessary''. Given these assurances the Foundation initiated 
arrangements for incorporation. Discussions were also held with ICLARM 
staff concerning the move of the Center headquarters from Hawaii to the 
Philippines. It became clear that Dr. Helfrich, Director of the ICLARM pro
gram in Hawaii would prefer not to leave Hawaii. He agreed, however, to 
continue with ICLARM until 3 1 December 1976. A search for a replace
ment resulted in the appointment of Mr. John C. Marr effective about 
I November 1976. Since ICLARM was soon to become an indeperident 
international center, his position was dcsignated as Director General in 
keeping vith the designations of the Chief Executive Officers of the other 
International Agricultural Research Centers. 

By th, end of October 1976, arrangements in the Philippines had 
reached a point where action could be taken to initiate the process of incor
porating ICLARM. A meeting was held on 3 November 1976 in Manila to 
take the necessary action. Philippine law required that there be at least 
five nenbers of the Corporation, a majority of whom must be Philippine 
citi us. These were: Minister Jose 1. Leido, Jr., Dr. Jose D. Drilon, Jr. 
and Dr. Manuel S. Alba. The non-Philippine members were Dr. Max F. Day 
(Australia) and James E. Johnston (USA). This group approved the Articles 
of Incorporation and By-Laws. A Board of Truste*es was also appointed. 
Members included the five rnembers of the Corporation, Mr. John C. Marr, 
Director-General of ICLARM (Ex-Officio) and Dr. H. Buir Steinbach (USA). 
Initial Officers of the Board were James E. Johnston (Chairman), Minister 
Jose J. Leido, Jr. (Vice Chairman), Dr. Manuel S. Alba (Secretary) and 
Dr. Harry T. Oshima, Rockefeller Foundation Representative in the Philip
pines (Treasurer). The Executive Committee of the Board was to be chaired 
by Minister L.eido, and included Drs. Alba, Day and Steinbach. Others 
present for these proceedings were Dr. Ziad H. Shehadeh (ICLARM Senior 
Staff Membor), Mr. William W. Sellew (U.S. Representative of the Oceanic 
Institute and Consultant to the Rockefeller Foundation on the ICLARM 
program), and Ms. M.J. Schad, Rockefeller Foundation. Thus definitive 
action had been taken to establish ICLARM as an independent international 
Center. This became an accomplished fact in March 1977 when government 
approvals of incorporation and exemptions from taxation had been received. 
Thus, in March 1977 the headquarters of ICLARM was moved from Hono
lulu to Manila and it became fully operational as an independent Center. 
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Introduction 

Since ancient times man has exploited natural resources in the coastal 
zone, the biologically rich and varied interface between land and sea. The 
shallow seas, in particular, have for millenia yielded protein resources, and 
their adjacent coastal lowlands have provided a rich and diverse base fcr the 
product ion or extraction of complementary foodstuffs and other raw 
materials needed Lo sustain societies. But in many such areas the relatively
recent and rapid growtlh of maine i raisport, commercial fisheries and non
renewable resouIce extraction, combined with commercial agriculture,
industry, ton risM and recrcetiion, and ihe burgeoning urban sprawl and its
attendant waste disposal problems, has led to increasing incompatibilities 
or otrright conflici among the various uses and modes of occupancy of 
coastaimarine waters and their adjacent coastal lowlands. 

Whereas in industrialized nations coastal zone management problems 
are commonly those of overcoming existing incompatibilities or dealing
with environmental degradation, management tropicalin countries still 
depends largely on foreseeing and preventing such problems. Yet some 
coastal resource problems in the tropics are caused not by development,
but by the lack of it, such as where the continuous discharge of even small
quantities of untreated sewage leads to serious local beach pollution and 
human heaith hazards. Further, many intensely settled urban-indust, ial
pockets .dong tropical coasts suffer levels of environmental degradation
and incompatibilities in resource use akin to those of the industrialized 
nations. Thus in managing the coastal zone the level of local development 
must always be considered closely. 

The principal categories of incompatibility or conflict that can poten
tially arise in the coastal zone include competition among resource uses for 
the coastal space itself, and, as the result of close proximity of activities,
environmental impacts of one activity adversely affecting another. Such 
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spatial interference can extend over wide areas, and any coastal environ

ment can be potentially modified by a far distant use of resources. An added 

complication is that interactions frequently vary through time, as the use 

of resources invariably changes. Thus the present dedicated use of a resource, 

or the impairment of the use of one resource as a consequence of the use of 

another, may preclude other potential uses of the same resource. A particular 

resource may also be subject to synchronic competition from different users, 

such as commercial and small-scale fishermen. 

I Will focus here mainly on the terrestrial components of coastal zones, 
and within them mainly on wetlands, which remain in many respects the 

most neglected, yet among the managerially most complex of tropical 

coastal ecosystems. I Will also discuss briefly the linkages with upstream 

ecosystems that impinge on the coastal /one, as well as the complementary 

role of tiaditional knowledge and managemenl systems in modern coastal 

zone nlanagement. 

Wetlands: Complex Coastal Resource Systems 

For management puiposes tropical coastal zones should always be 

regarded as complex and inherently fragile ecosystems. The limited nature 

of the resources and coastal space niust le recognized and any development 

planned to imnximize compati[ilities and optimize the multiple use of re

sotnrce. This is admirably illustrated by the use of tropical coastal wetlands. 

I-lie human occupancy of tropical wetlands reveals contrasting percep

tions of their use fIlness. Sonic ( the wold's highest population densities 

occur in long-reclaimed form er wetlands on the deltas and coastal plains of 

South and Sonuheast Asia, iut even in those regions vast, relatively unutilized 

areas remain. In contrast, ecologically similar regions, like the Orinoco Delta 

in South America, or the Niger Delta of West Africa, rank among the more 

sparsely populated regions. As regions containing large tracts of young 

alluii via, which result in tropical soils of above average fertility, many forner 

wetlands have been converted into highly productive "bread baskets" in 

Southeast Asia, whereas in Sonuth America, for example, apart from rela

tively sparse and isolated human settlements, in recent centuries they have 

been largely regarded as marginal areas, if not as outright wastelarids. 

In most areas the potential high productivity and "true value" of 

tropical wetlands has been little appreciated outside local communities 

that utilize the renewable natural resources in a traditional manner. Com

monly, the larger society has regarded wetlands as garbage dumps and 

wastelands, valuable only if reclaimed by bunding, draining, clearing and 

filling-in, and then usually devoted to a single economic use or to a simple 
costs. of which go largelycombination of uses. Such actions, the hidden 

unappreciated, may, if not performed judiciously, destroy a highly pro

ductive resource assemblage and indeed create a wasteland, as numerous 
cases have demonstrated. 
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From both the natural and human perspectives tropical wetlands 
should always be understood as "multiple use" environments, some of 
the major natural functions and human uses of which include: a large pro
duction and large export to other linked ecosystems of energy and matter; 
a buffering of extreme changes in nutrient levels; an essential nursery habitat 
for many economically significant species of fish and other aquatic and 
terrestrial biota; the storage of water for dry season release; a major role 
in the biogeochemical cycles of nitrogen and sulphur; and the natural "treat
ment" of organic solid wastes and some chemical pollutants, such as phos
phorus and nitrogen. 

From the human perspective wetlands provide diverse, renewable 
natural resource assemblages that support mixed traditional economies based 
on capture fisheries, aquaculture, agriculture, animal husbandry, forest 
products, and hunting and gathering. Among the more specialized traditional 
uses of wetlands, and one that is virtually ubiquitous in Southeast Asia,.has 
been the millenia-old conversion to irrigated ricefields, often in association 
with fish capture or culture. 

It is important to recall that in wetlands, despite the seasonal domi
nance of the aquatic environment, large terrestrial ecosystems also exist, 
with forests and grasslands supporting game and useful plants, and levee 
soils providing fertile, non-flooded cultivable areas. As a consequence, many 
of the resource systems employed by traditional communities to exploit 
tropical wetland resources are basically agro-aquatic systems that mimic 
in sophisticated and "soft" ways the intimate and all-pervasive interaction 
between terrestrial and aquatic elements, the fundamental and outstanding 
characteristic of the wetland environment. A wide range of such systems 
has long been employed to sustain human communities, many of which 
use traditional and ecologically sophisticated means of procuring a principal 
foodstuff together with its nutritional and economic complements and other 
essential raw materials. 

But policymakers generally foresee more specialized and "modern" 
uses for reclaimed tropical wetlands in terms of a combination of large-scale 
and unintegrated agriculture, aquaculture, animal husbandry or forestry; 
as sources of water for irrigation, industrial and domestic uses; and as sites 
for industry and human settlement. Few if any other wetland functions are 
ever perceived, let alone regarded as useful. 

As a consequence of the a0l hoc nature of development planning, itself 
not uncommonly the result of diverse vested interests, wetlands and the 
resource systems by which they have traditionally been exploited are increas
ingly endangered by two distinct kinds of threat. One is from programs to 
modify directly the biological and physical nature of the wetland env', on
ment itself; the other is from the impact of resource uses in upstceam ecolog
ical systems with which the wetlands are linked via the hydrological system. 
In particular, the tropical wetland is threatened by in situ deforestation and 
its impact or soils, hydrology, vegetation and microclimates; upstream dam 
construction and irrigation; the exploitation of nonrenewable resources and 
land use practices both upstream and in the wetland; swampland reclamation 
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projects; excessive pressure on wetland primary resources; increased salt
water intrusion as a consequence of upstream interventions that reduce 
waterflow; excessive pressure on wetland primary resources; changing levels 
of naturally occurring compounds; and the introduction of pollutants. 

Most traditional systems using the resources of tropical wetlands in
volve the balanced use of a primary resource as a subsistence base, together 
with sets of nutritional, economic and other complements. This raises the 
complicated problem of the multiple allocation of a common resource and 
the resolution of conflicts. 

Conflicts arise and waste occurs when resource use strategies are not 
properly coordinated, potential alternative and complementary strategies 
not evaluate, and tradeoffs not made. IntL-,rated resource management 
strategies ar needed for \vetland development and for environmental protec
tion of inter -onnected ecosystems. However, such strategies are still in their 
infancy. Plan- are likely to succeed only if the full use of the resource base 
can be brought about and sustained, since the prod ,t ivity of individual 
resources is low and easily destroyed. 

CoMpred with other ecological systems, it is only relatively recently 
that wetlands have been subject to sus1tined scientific attention and few 
studies have been conducted on tropical wetlands. More importantly, in 
terms of concepts and designs to guide formulation of alternative strategies 
for the Use of tropical wetIanrids, precious little is known about their tradi
tioral use or of the impact of human interventions on the environme.nt. 
This is one of the most neglected areas in wetland research. 

Anrong the more effective strategies for using renewable natural re
sources i le hurnid tropics are those that transform natural communities 
into riore specialized and niiaged ones which essentially maintain the 
fundamental Structure and functions of tile natural ecosystem but in which 
a few species of primary importance to the human comnlunity are cultured. 
In tropical wetlands or former wetlands this concept is exemplified by a 
wide range of adaptive strategies. On,: of the simplest forris is the wide
spread cul tiwltion of irrigated rice and associated ricefield fisheries. Other 
systems are more mimetic of the wetland environment in that they maintain 
a wide diversity of biotic elements, while changing selected elements within 
it. This is exemplified by shifting cultivation and the transition to perennial 
crops in wetlands, as among the Banjarese arid Buginese pioneer settlers in 
some Indonesiain coastal zones, and especially by those systems that closely 
integrate agriculture and aquaculture. Yet other adaptive strategies, such as 
cattle herding, subsistence or small-scale commercial hunting, fishing and 
gathering, merely crop or cull naturally available resources, and if not 
overly intensive result in little modification of wetland ecosystems. 

The Importance of a Regional Perspective 

The objective of any human intervention in a natural ecosystem is to 
direct the natural flow of energy and matter-the system's productivity or 
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potential productivity-into forms more readily exploitable by man. Manipulation converts natural ecosystems into resource systems; a set of actionsthat, by definition, both simplifies and destabilizes the natural system.Poorly planned or ill-advised interventions may so disrupt the natural processes and functions or an ecosystem that they bring irreversible disintegration and decline to its productivity and capacity to recover in the short and 
medium term. 

The vast majority of incompatibilities or conflicts in coastal resourceuse occur in such intensively used and localized areas as estuaries, straitsand lagoons. Although many problems arise directly from interventions inlocal ecosystems, an additional and far more insidious process is the destructive impact of inappropriate developments of 'upstream" resources thataffect closely linked 'downstream'' resources. In the more densely populatedparts of Southeast Asia, forexample, almost any river basin, from its watershed to the inshore coastal marine waters into which it flows, providesexamples of envii 'nmental, resource and socioeconomic problems that havearisen from inter cntion ir, closely linked upstream ecosystems.
Relationshins among linked resource systemins comprise a particularlyimportant part of regional management for sustainable coastal zone development. I nteraction among resource systems is, however, an especially complexsubject, for which flhe theoretical base and the data needed to frame hypoth

eses are largely uInavailablIe throtngnout tile tropics.
In most cases incornpatibilities and even outright conflict in resourcetise have arisen because dovelopment of coastal zones and their associatedriver basins hais proceeded haphazardly. Development projects have generallybeen pla:1n-d in isolai n, with little -onsideration or understanding of thelarger regional system of which individual resource systems and seeminglyisolated activities form integral parts. For the purposes of planning andmanaging resource development, coastal zones and river basins must beviewed as an assemblage of interacting resource systems.

Regional planning is necessary, moreover, because in the absence ofpolicies or strictly enforced regulations on extraction rates and replanting,
many waters'ieds are subject to intense pressures from forestry and shiftingcultivation. Denuded slopes, exposed to intense tropical rainfall and inso!?tion, suffer fnora accelerated soil erosion arid landslides, and from 
a greatlydiminished capacity to retain and gradually release water. The lost soil israpidly transported by the now unregulated waterflow to both ecologicallyand economically more productive lower reaches of river basins, where
floods destroy valuable investments, property and lives, 
 arid where silt,deposited in vast amounts and in an unusable form, fills reservoirs, clogsdams and irrigation systems, blocks harbors and wrecks coastal marine 

fisheries. 
This set of problems is rampant throughout the tropics. where manyformerly well-adapted traditional techniques of intervention in highlandecosystems, principally shifting cultivation, have now become maladaptive

as a consequence both of population pressure and of greatly increased competition by alternative users for the resource space itself. 



21 

Many high-technology interventions, particularly when their environ
mental impacts are combined and synergistic as in a river basin, have caused 
and will continue to result in equal or even greater dam-,ur. Poorly designed 
and inappropriateiy located large dams and reservoirs, with their associated 
irrigation schemes, for example, have had serious impacts on river and 
coastal fisheries, increased the incidence and range of vectors of human 
diseases in coastal zones, serious ly disrupted coastal zone watertables and 
agriculture and in drier areas have led to problems of soil salinization. 
Ironically, in the absence of upstreani controls on watershed destruction, 
many such massive water resources development projects are themselves 
in severe jeopardy from siltation. Good coastal zone planning and manage
ment starts in adjacen aid ecologically linked watersheds. 

The multiple uses of coastal resources interact. in vary;ng degrees.
Many of the common ne2gative interactions ere neither inherently conflict
ing nor mutually eXclusive. Many undoubteoly arise from inadequate plan
ning or from a lack of environmental safeguards. But when hiological phe
noriena are involved in complex associations ind interacting environments, 
as in the coastal zone, a liarge number of unalterable, uncertain and even 
unknown factors, like oceanographic cond itior s, biological cycles or water 
chemistry, preclude thorough planning. Moreover, the consequences of 
inappropriate uses are generally revealed only after a considerable time 
lag and often in locations far from the source of intervention. Causes are 
Iiard to pinpoint and cuIres equally difficult to effect. 

ihis proileni is exacerhiated by poorly defined intra-governmental 
responsibilities and aiiong those of different levels and forms (traditional 
versus modern) of government. Management responsibilities invariably 
overlap since most governmental departments and special agencies ar
organized by function; lateral linkages among them are rarely established. 
The common result is jurisdictional ambiguity. Clearly, a coordinated 
approach isrequired. 

Traditional Knowledge for Management:
 
The Principal Human Resource
 

The demands of western-style, resource-extractive development strate
gies have inevitably conflicted unevenly with the adaptive strategies long 
employed by traditional societies for the sustained management of their 
local coastal resources. As a result, most such strategies either are already 
extinct or dying out. I n the absence of viable alternative management models 
for tropical coastal resources, this represents the loss of a human resource 
of incalculable value, which has often accumulated over centuries. 

Such traditional knowledge and management skills have a potentially 
great role in moderr management designs; only a fraction of what is known 
at, ut the nature, exploitation and sound management of coastal resources 
has been documented scientifically. On the other hand, as scientists have 
belatedly come to realize, the traditional users of such resources often 
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possess i encyclopedic knowledge and are, over much of the tropical 
world, the primary source of such data. 

The traditional management techniques applied to coastal resources 
in many societies are another valuable example for modern managers to 
study, since many have stood the test of time for centuries. These include 
measures to manipulate and modify coastal ecosystems, as in many tradi
tional systems of aquaculture, as well as closed areas and closed seasons, 
territorial use rights and gear restrictions in many traditional capture fish
eries of the tropics. The progressive incorporation of such traditional tech
niques Within a modern fisheries sector is perhaps best illustrated by the 
case of Japanese coastal fisheries. 

It is not intended to imply that all traditional wisdom was necessarily 
wise or that traditional societies always exhibited restraint and used coastal 
resources in a sustained manner. Indeed, there are many examples that 
demonstrate just the opposite. But this does nothing to dimiinish the pcten
tially valuable contribution of elements of traditional knowledge and man
agcment to solving or circumventing management problems in modern 
societies. Fortunately, there is now a growing awareness, as among many 
governments in Oceania, that research should be conducted urgently to 
record and support the best traditional coastal resource management cus
toms, and where feasible to harmonize environmental legislation with those 
that remain appropriate to present-day conditions. 

Coastal Resources and Demographic Realities 

Dramatic population increases are usually considered in terms of in
creased pressures on and therefore a decrease in quantity and quality of the 
renewable natural resource base. Only rarely is the issue turned around. It is 
more useful for immediate problem-solving to examine the population
,esource equation in terms of the capacity of coastal resource systems to 
absorb manpower into productive activities and their economic spin-offs, 
that, in aggregate, lead to locally sustainable regional economic development. 

For examph, although integrated systems of agriculture and aqua
culture are widespread in Asia they are not well known scientifically. Their 
socioeconomic aspects are complicated and little understood. Moreover, 
since these systems often exist where population pressures are intense, their 
labor demands and ability to absorb manpower require detailed analysis. 
Such basic information is urgently needed for a representative range of 
integrated systems in order to plan their further development as well as to 
effect successful technology transfer. 

Elsewhere I have demonstrated a simple field methodology that pro
vided a rapid and comprehensive assessment of the labor demand and absorp
tion capacity of one complex integrated system, the dike-pond system of 
the Zhujiang Delta of southern China, which, although inherently labor 
intensive, under prevailing demographic conditions can absorb only 57% of 
the potential manpower available within the 20-39 years age group alone. 
I concluded that most households are heavily dependent on jobs outside 
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the system, which in some cases provide 50% of total net income. This work 
is now being replicated in traditional systems of aquaculture and integrated 
systems, as well as in fisheries in Wast java, to assess their potential to 
absorb iabor displaced by dam construction. 

!f the underlying objective of development is to improve and sustain 
at higher levels the socioeconomic conditions of myriaids of communities 
throughout the tropics, then surely measures must be devised to generate 
remunerative e:mployment to enhance household incomes equitably. Not
withstanding government policy and regardless of investment levels in indus
try and phy sical infrastructure, ecdlcation, skill training and the like, and 
a massive and ill-pervalsive urbanization, vast numbers of jobs must still 
be created with low investment levels in rural areas, and mostly on the 
plains along the coast. But whereas there exist abundant census and other 
demographic data from whcich the supply of manpower can be calculated, 
there is virtually no useful info rmation on the labor demands of resource 
systems. Although a pairistaking task, it is one that must be undertaken 
Urgently, along with the parallel acquisition of data on household economies 
for all the major rural resource systems in coastal area,. At present we are 
in the ludicrous situation of knowing the target population size, i.e., the 
manpower pool to be absorbed, but of not knowing the dimensions or 
characteristics of the most rapidly implementable logical so',ution, i.e., the 
labor absorption capaicities and economic levels of the resource systems that 
exist all around that pool and which could be complemented, supplemented 
or upgraded, as locadly appropriate, to use that manpower! 

Integrated Research and Integrated Management 

To conclude, one cannot escape the fact that any solution to problems 
of managing coastal zone resources must be based on research, which is itself 
based on integrated biological and social models of coastal zone resource 
systems. Such models must be also integrated to include both the large-scale, 
regional perspective as well as the small-scale examination of household 
economics and decisionmaking with respect to resourc:e use. Equally, there 
is no avoiding the fact that traditional knowledge and management systems 
potentially have much to contribute to the design of modern systems. The 
traditional and the modern must be integrated to go hand-in-hand in solving 
coastal zone resource management problems. To effect this approach some 
cherished stereotypes must be cast aside; and the sooner they are the better. 
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Networking has become a "buzzword" in international research and
with good reason. As fu1nds tighten worldwide, administrators a,..,* donors 
are searching for ways to foster more efficient research. International col
laboration in research, both informal and under the umbrella of formal 
agreements, is also stirring the interest of some scientists who see tangible
benefits from sharing information, new technologies and research respon
sibilities. 

Network Types 

Three main types of networks currently operate in scientific research. 
The typology presented here was recently proposed by Ralph Cummings,
Jr. and Calvin Martin in a report of the US Agency for International De
velopment to the Special Program for African Agricultural Research. I 

Information networks (type I) are essentially passive operations in which
information is fed out from a coordinator to individuals on a mailing
list. Type I networks operate in a hub-and-spoke manner with minimal 
interaction between participants. In some instances, a two-way flow of
information develops when individuals on the mailing list provide items 
to the coordinator for distribution to other network members. Information 
is disseminated through newsletters or, potentially, for scientists with 
access to computer terminals ,ind the appropriate software and hardware, 
by electronic mail. 

In scientific consultation networks (type 2) individuals involved in
pre-existing, autonomous research thrusts agree to share information and 
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ideas. Scientists working in isolation increasingly have come to realize that 
new insights can be gained by sharing experiences. Changes may be im
plemented in independent research programs as a result of interactions 
with colleagues in different regions working on similar issues. Workshops 
or symposia are often organized to facilitate discussion of topics and prob
lems of common concern, but research projects remain under local control 
and may utilize different methodologies from other participants in the 
network. 

The major distinguishing feature of collaborative research networks 
(type 3) is that research is jointly-planned and coordinated. Most type 3 
networks organize new research programs, although they generally use exist
ing facilities. Because collaborative research networks are organized afresh, 
participants generally adhere to the same or very similar methodology. Also, 
research tends to be more sharply focused. As in the case of type 2 net
works, participants may join regular monitoring tours or training courses. 

Collaborative research networks have great potential for making re
search advances that lead to increased food production over large areas. 
Type 3 networks lend to tackle problems of broad significance, and sharing 
of information and technology is more systematic than in type I or type 2 
networks. Also, because researchers in type 3 networks usually adopt the 
same methodology, results may be more transferable. 

All networkscan be highly dynamic, and research agendas and protocols 
can be changed quickly to meet the needs of the participants or the prob
lems faced. Ideally, some networks progress from purely information sharing 
to more collaborative research. In one sense, collaborative research programs 
are an ideal form of networking since participants work closely together in 
planning and conducting research so as to reach a common goal. In practice, 
however, only a few networks today in agricultural research can realistically 
be classified as type 3. Most fall into the type 2 category or are simply 
information dissemination networks (type 1). Type 1 networks are the 
easiest to establish and probably only a few of these will eventually evolve 
into type 2 or 3 networks, although there is no reason why a type 1 network 
could not evolve into one of the other types. Type 2 networks are not as 
difficult to set up as collaborative research Iietworks since they usually 
are established to link pre-existing research efforts, but often the ultimate 
goal of a type 2 network is to move on to collaborative research. Such a 
transformation may not be easy. Scientists have legitimate reasons for 
maintaining current research projects, and are often reluctant to restructure 
radically their research approach to accommodate a type 3 strategy. There
fore, when interest is keen and widespread it may be easier to set up a new 
collaborative research network than to try to move from a type 2 to a type 3 
mode of operation. 

Over the past decade or so, all three kinds of networks have rnultipled 
spectacularly, particularly in the agricultural sciences, where over one 
hundred type 2 and type 3 networks are currently operating.2 , 3 Tie sharp 
decline in cost of microcomputers and letter quality printers with graphics 
capability has fueled the proliferation of type 1 information networks.4 
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fhe impressive growth of networking has been stimulated by a number 
of benefits which are not possible, or are at least more difficult to achieve, 
when working in isolation. 

Six main factors have fostered the proliferation of networking in agri
cL 'ural research. First, networks have a comparative advantage in tackling 
prc'-Iems of broad regional or international scope. Second, networks can 
incre, se research efficiency, a major asset in an age of tight research fund-

Th, -a ing. :'--.. ,its can be gained from collaborative efforts, insights that 
would be difficult to achieve with the more limited activities of individual 
researchers. Fourth, networks facilitate the development of improved 
methodologies. Fifth, all networks improve communication between scien
tists, vital for the identification of significant problems and for the develop
ment of new ideas and research procedures. Finally, scientific consultation 
and collaborative research networks can facilitate research by organizing 
specific courses that upgrade national capacity in research, particularly in 
developing countries. 

International Problems 

Networks usually have a significant advantage over isolated, individual 
research efforts in achieving a coherent understanding 'of widespread prob
lems or issues. Experiments conducted at several locations enable researchers 
to identify general patterns, such as the genetic variability of a pest, and to 
extrapolate results with greater confidence. In the case of international
 
nurseries, for example, crop breeders 
are able to get a reading on the yield
 
performance of lines across a broad spectrum of environments. Specialized
 
disease and pest nurseries enable breeders to gauge whether materials with
 
some indication of resistance will really hold up under different ecological
 
pressures 
 or in "hot spots" where specific disease or insect pressures are 
greatest. 

The Tryparotolerance Network, coordinated by the International Live
stock Center for Africa (ILCA), and the International Laboratory for Re
search on Animal Diseases (ILRAD), also exemplifies the mariner in which 
networking can facilitate the better understanding of a widespread prob
lem. Trypanosomiasis severely restricts livestock production over vast 
areas of subSaharan Africa. Traditional control measures, such as spraying 
insecticides to kill the tsetse fly vector of the disease, removing vegetation 
where they rest and destroying wild animal populations that serve as reser
voirs for the disease, have all had limited impact and in some cases have 
raised fears of exacerbated environmental problems. The Trypanotolerance 
Network, which spans 13 nations in West, Central and East Africa, explores 
the potential of cattle and other livestock breeds that can withstand the 
disease. Researchers in the network follow a common research protocol 
laid out in the network training manual. Before the network began in 1981, 
the ability of certain West African cattle breeds to tolerate trypanosome 
parasites was thought to be an interesting phenomenon, but not a very
practical alternative since the trypanotolerant breeds were usually srall 
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and considered of low productivity. Network researchers, by studying 
trypanotolerant cattle breeds in widely scattered sites with varying degrees 
of trypanosomiasis transmission, and under different management systems, 
have established that resistance is intrinsic and thus a heritable trait. Further, 
collaborators in this type 3 network have found that trypanotolerant cattle 
perform much better than larger but highly susceptible breeds under heavy 
trypanosomiasis challenge and, indeed, can be quite productive under these 
difficult conditions. 

Another example of networking in agricultural research that has fur
thered our understanding of an issue of widespread concern is the trans
ferability of information about crop yields from soils that are widespread 
in tropical regions. IBSNAT (The International Benchmark Sites Network 
for Agrotechnology Transfer), the coordination for which is funded by the 
US Agency for International Development, is a successor to an earlier 
network, the Benchmark Soils Project, which, like IBSNAT, was coor
dinated by the University of Hawaii and the University of Puerto Rico. 
IBSNAT spans soil sites in Africa, Latin America and the Pacific Islands. 
Five major soil families were identified for study, and widespread sites 
where these soils were located were selected. At each site, the crops were 
planted at similar times and were given identical fertilizer regimens to 
ensure that the main differences observed could be ascribed to the research 
site and thereby ensure a good measure of the effect of the soil itself. In this 
manner, it has heen possible to predict yields of certain food crops on soils 
of similar type with reasonable confidence, thereby improving the basis for 
transfer Of agricultural technology from one part of the world to another. 

Another soil-related network, the International Soil Fertility and 
Fertilizer Evluation for Rice (INSFFER), coordinated by the International 
Rice Research Institute (IRRI), is concerned with improving soil fertility 
and fertilizer use in rice. Different rice varieties are grown with various 
fertilizer treatments on numerous irrigated sites in tropical Asia and else
where. Multilocation testing helps to confirm yield levels on different kinds 
of flooded soils arid helps uncover unforeseen problems with different 
treatments. Collaboration with scientists at dozens of sites in this type 3 
network has produced a clearer picture concerning fertilizer application 
methods that produce the highest yields as well as providing new informa
tion about fertilizer efficiencies under different conditions. 

Cost Effectiveness 

Networks rely on existing facilities and staff, rather than the construc
tion of new buildings or the hiring of additional staff. In some cases, facili
ties or equipment such as greenhouses or microcomputers may be needed, 
but such investments are generally modest. In the case of INSFFER and 
IBSNAT for example, most of the facilities and personnel are part of na
tional programs so no construction or new staff have been required. 

Another way that networks maximize research effectiveness is by 
making better use of existing information. Many networks are set up to 
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expand the frontiers of knowledge, but one of the benefits of networks 
is that existing information can be better evaluated, more widely shared 
and, hopefully, used. Type I networks are particularly useful in this regard. 

Networks are also cost effective because they can help to reduce 
redundancy in research. Research conducted in isolation can have pitfalls; 
one of these is repeating research that really does riot need repeating. The 
soil fertility networks exemplify the advantage of identifying significant 
research questions and then jointly undertaking research over wide geo
graphical -ireas to understand potential answers. The Lima-based Interna
tional Potato Center (CIP-Centro Internacional de 1a Papa) supports a 
series of regional research networks with a view to boosting potato produc
tion. Research responsibilities are divided up among participants, ranging 
from 3 to 10 countries, according to their capabilities. One country may 
pursue research on I potato disease, another explores improved methods of
storing potatoes, while another investigates rapid iiiuli tiplication of superior 
potato varieties employing tissue cLiture. It would be difficult, and ex
fremely costly, for each country to conduct adequate research on all these 
constraints to increased potato production, but sharing the work through 
the networks provides a way to conduct linked, purposefl research on a 
cost-effective basis. 

New insights 

Advances in science occur by incremental increases in our knowledge 
base through repeated, careful experiments and by insights into processes 
and new procedures. Scientists in networks do not have a monopoly on 
insights, but scientists from several countries working in collaboration 
with each other are more likely to achieve significant improvements in 
understanding of major problems and, hopefully, find solutions for those 
problems. 

Networks can expose scientists to a broader base of relevant informa
tion, particularly if they are participating in a collaborative research net
work. Patterns and interrelationships are often only discernible when data 
from widely scattered sites are assembled and analyzed. Periodic review 
of results, typical of both scientific consultation and collaborative research 
networks, allows scientists to identify issues for further research and often 
to drop fruitless efforts more quickly. 

Specific insights have been gained from several type 2 and type 3 
networks in agricultural research. In soil fertility and international nursery 
networks, for example, the need for better site characterization so that 
results can be extrapolated more reliably is now widely recognized. Scien
tists involved in the recently formed West African Farming Systems Re
search Network (WAFSRN) realize that the network's progress hinges 
on thorough study of agroecological zones in the region. 
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Improved Methodology 

Collaborative research can be an effective design facilitator and testing 
ground for new methodologies. Type 2 and type 3 networks expose scien
tists to methodologies they may not 5e familiar with, and provide researchers 
with opportunities to try them out and modify them as needed. The Try
panotolerance Network has published a training manual with research 
protocols that are used by all collaborators in the network. The IRRI-coor
dinated Asian Rice Farming Systems Network (ARFSN), which involves 
hundreds of scientists in Asia, has been instrumental in disseminating modern 
research methods in agronomy, fertilizer trials and socioeconomic surveys 
of farmers. Network scientists have been i,;=:i.rtnental in designing and 

modifying methods for onfarm research under differing degrees of researcher 
and farmer control. 

Standardized research methodologies can he very helpful in obtaining 
a clearer understanding of widespread problems. Networks do not force 
participants to adopt a methodology; indeed, rigid adherence to a precon
ceived mode of operation can be stifling. Network participants are encour
aged to follow a standard methodology, but consideration is given to adapt 
research procedures to local conditions. The advantages of a common 
methodology are especially apparent in the soil fertility and trypanotole
rance networks where generalizations can be made with much greater con
fidence. 

Improved Communication 

Network participants should automatically receive feedback on results 
from all network sites on a regular basis. International nursery networks, 
such as the IRRI-coordinated International Rice Testing Program, which 
links close to 800 researchers in some 60 countries, produce interim reports 
on the results of nurseries in addition to an annual tabulation of all the 

returns. Further, newsletters keep collaborators posted on developments 
within the network and on other developments in their research fields. 

Networks also facilitate communication by organizing workshops 
and conferences. Most type 2 and type 3 networks arrange an annual meet
ing for at least some of the participants to review progress, discuss problems 
and chart future directions for research. External donors play a key role in 
improving communication between developing-country scientists by funding 
travel for participating scientists to research planning conferences. 

External funding is also crucial in supporting monitoring tours, another 
way in which networks facilitate communication. ARFSN, INSFFER, 
IRTP and many other type 2 and type 3 networks bring together some 

network collaborators to look at each others' study sites and to exchange 
ideas. IRTP, for example, operates a monitoring tour composed of about a 

dozen participants to several countries every year. Each IRTP monitoring 
tour has a theme, such as deepwater rice, and appropriate individuals are 
invited to participate. 



31 

More Training Opportunities 

Once a network is set up, it often becomes apparent th.t the scientific 
skills of participants need to be upgraded. The ultimate success of a network 
depends on the quality of participants, since collaborative research efforts 
tend to function at the level of the lowest common denominator. Networks 
should not be considered as a substitute for the long-term need to improve 
the scientific capacity of research institutions in developing countries. 

In the meantime, however, networks often organize short-term buit 
highly specific courses to help fill manpower gaps. The Trypanotolerance 
Network operates an annual course in Nairobi for participants. The Inter
national Maize and Wheat Improvement Center (CIMMYT-Centro Inter
nacional de Mejoramiento de Maiz y Trigo) provides training for farming 
systems specialists in its eastern and southern Africa Economics Program 
(CIMMYT/ESA). CIMMYT/ESA organizes courses for administrators as well 
as for researchers. 

ISPAAR. 1986. African agricultural research networks: summary papers and tables. Meeting
of the Technical Working Group on Networking of the Special Program for African Agricultural 
Research (SPAAR), 7-8 July 1986, Brussels, Belgium.

2Plucknett, D.L. and N.J.H. Smith. 1984. Networking in international agricultural research. 
Science 225: 989-993. 

3PIucknett, D.L. and N.J.H. Smith. 1986. International cooperation in cereal research, p. 1-14. 
In Y. Pomeranz (ed.) Advances in cereal science and technology. Vol. 8, American Association of 
Cereal Chemists, St. Paul, Minnesota. 
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Routledge and Kegal Paul, New York. 
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My intimate association with small-scale fishing communities began 
over a decade ago; the initial quinquennium was spent living and working 
among them in my home province--Kerala State, India. My first contacts 
with ICLARM and the possibilities of introducing its work to small-scale 
fishing communities came during this initial period. 

To my mind the future of small-scale fishing communities the world 
over will depend on two key processes: empathy and struggle. Empathy 
from politicians, policymakers and scientists and struggles of their own 
not only to generate sociopolitical pressure for change but to create new 
vistas and new alternatives for their own wholesome development. These 
are mutually dependent and reinforcing processes. As the core of my essay 
I wish to elaborate on this idea after first exploring the causes and con
sequences of the sordid p)light of small-scale fishing communities today. 

State of Small-Scale Fisheries Today 

Small-scale or ,.rtisanal fishermen in developing countries are today 
the largest segment of the class of fishworkers. They number 15-20 million 
persons. Dispersed along coastal areas, they harvest a quarter of the world's 
fish catch in their pursuit of a livelihood. Their harvest provides the fish 
supply of local, rural consumers; it may also find its way to the homes of 
elite New Yorkers and to posh Tokyo restaurants. Despite their importance 
as food producers, small-scale fishing communities the world over share 
the common fate of having to survive at a quality of life often far below 
that of other citizens in their respective countries. 

Cause of Povert, 

The cause of their poverty arose initially from a low asset position, 
particularly the lack of sufficient fishing gear, leading in turn to low pro
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ductivity. Small-scale fishermen harvest on the average cnlv 2-3 tonnes of 
fish a year. 

Added to this, their near total lack of control over marketing the 
produce of their hard labor inresulted unfair prices yielding low incomes 
and leading to indebtedness and total dependence on merchant financiers. 
The only saving grace in their vicious poverty circle was that Mother sea 
always held out the prospect of a bumper harvest. This helped to keep 
hopes alive. 

With the onset of the "development decades" many governments 
of developing countries opted for the western path of modernization as 
the means to increase fish production. Traditional technology, accumulated 
knowledge of the sea and fishing, traditional socioeconomic forms and the 
conservation ethic of small-scale fishing communities were considered 
barriers to development and hence totally discarded. 

Abandoning the 'small' in pursuit of larger-scale operations was con
sidered the logical path to economic growth. The technological artifacts 
of the West were expected to alleviate all problems Raising production 
and productivity were seen to be the sole requisite for alleviating fisher
men's 1)overty. 

Results of Development 

Substantial finances were mobilized and investments made on modern
ization programs. An evaluation of their impact on the socioeconomic con
dition of small-scale fishermen in the developing world yielded a variety of 
results. 

The new technology in harvesting which led to higher productivity was 
introduced without providing adequate working capital and also without 
any change in the merchant-controlled marketing structure. This, coupled 
with the new and rising costs of production (partic~ilarly for fuel, repairs
and maintenance) increased the dependence on merchant financiers often 
leading to loss over the means newa gradual of control of production. A 
class of nonworker owners emergeu. 

The higher capital and operating costs coupled with the increasing
demand for fish, particularly for export, led to greater fishing effort to 
maximize short-ion profits. The pressure to "exploit" nature intensified; 
more fish were exported; and the conflicts between fishermen using dif
ferent levels of technology over fishing space and fish iiicreased alarmingly. 

In short what came to be termed "fisheries development" was inimical 
to tme development of the majority of the small-scale fishermen, the long
term sustainability of fish resources and the nutritional status of the local 
consumers of fish. This was the situation which confronted most develop
in. countries at the end of the 1970s. 
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Globalization ofNew Concerns 

The dawn of the 1980s found most developing countries in a dilemma. 
On the one hand, largely as a pre-emptive step, they had to declare exclusive 
economic rights over vast territories of ocean to initiate nationally controlled 
industrial fishing and deep sea operations. On the other hand, since fisheries 
development had not yielded the desired results, they had to renew the 
emphasis on the basically inshore small-scale fisheries. 

We have seen a growing internationalization of thi" concern for small
scale fishing communities and their future. Developed countries and inter
national organizations have also been playing the small-scale fishery tune 
in the recent past. M uch of this new-found relevance of the small-scale 
fisheries sector has centered around statements which emphasize that being 
labor-intensive it is more suited to the countries' with surplus labor; that it 
produces nearly all the fish used as food in developing countries; and that 
having been ignored earlier now deserves a better deal. 

My contention is that much of this renewed attention is at best a partial 
expression of concern for the social desirability of the sector. I find it hard 
to attribute sentiments of empathy to these waves of euphoric concern 
which emanate from the top of the new pyramidical structure of the fish 
economy particularly when most of this new concern has come only after 
the base of small-scale fishing communities rose in social and political 
upheavals against the weight of the superstructure! 

Empathy: In Action 

Empathy is essentially the emotional identity we share with another's 
experience. For a more wholesome future for small-scale fishing communi
ties such empathy from the state (politicians, policymakers) and from 
scientists is a necessary condition. The now very fashionable call for the 
development of small-scale fisheries and the participation of the communi
ties in this process will remain mere slogan,-wihout the necessary structural 
changes in the fish economies of developinA couotries. These changes can be 
brought about only when empathy is transformed into positive action. 

BasLs for Empathy 

To my knowledge the clearest and the most unambiguous statement 
about the desirability of the small-scale fishery sector comes from the 
small-scale fishermen themselves and those who have a proven record of 
genuine empathy with their cause. 

The International Conference of Fishworkers and their Supporters 
(ICFWS) held in Rome in July 1984 alongside the FAO World Fisheries 
Conference stressed several functionally inherent advantages of the sector. 
Putting together the points scattered in the ICFWS report we have a basis 
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for empathizing with the small-scale fishery and the communities that it 
supports: 

The small-scale fishery is labor and local-skill intensive; it is capital and 
fuel-saving (particularly with the option of multiple energy use). Its tech
nology and mode of organization and management are well mastered by local 
fishing communities and give rise to a decentralized settlement pattern. It 
does not promote large income disparities. 

Small-scale fishery operations are well adapted to tropical aquatic 
ecosystems. When its techniques are capable of destroying fishing grounds, 
local fishing communities frequently possess built-in mechanisms and rules 
for preventing overfishing. 

The small-scale fishery, far from being a stagnant one, has amply 
demonstrated in the past that it is innovative and easily amenable to effi
cient improvements. It ischaracterized by a high degree of flexibility. 

The sector is also well integrated into small-scale marketing channels 
which are low-cost, highly efficient and catering to local food needs. These 
are managed in many countries by women from the community. 

Thus the desirability of small-scale fisheries and fishing communities 
should be advocated for economic, ecological, technical, organizational 
as well as social reasons. 
The most fruitful source of empathy for small-scale fishing communi

ties is the state itself. The stand of politicians and policymakers in develop
ing countries and the concrete measures they take to prove their bias in favor 
of the small-scale fishing communities is imperative. Certain crucial areas of 
action are exclusively in the purview of state power and no amount of 
autonomous efforts will substitute. Such political commitment has come 
from a few developing maritime states. The effect of this should be con
siderable. 

There are three realms of state action, discussed below, which can 
greatly contribute to ensuring a secure future for small-scale fishing com
munities. 

Aquarian Reforha 

Like the now widespread agrarian reforms, aquarian reform solely 
on the basis of economic and social rationality can be undertaken by any 
popular government which genuinely considers strengthening the small
scale fishery a priority for fisheries and rural development. 

There are two facets to aquarian reform. First is granting the right 
to own fishing assets exclusively to those who are willing to fish. With 
one stoke the breed of absentee fishermen, largely a product of the fishery 
deveiopment decades, will be pushed out, very significantly reducing the 
excessive fishing effort. The salutary effect of this measure will go a long 
way to enhance the ecological productivity of the inshore fishing zone 
and the economic productivity of the active, small-scale fishermen. 

Second is the creation of an exclusive economic zone for small-scale 
fishermen in which the rights and the responsibilities for development and 
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management be theirs. This measure will give new significance and mean
ing to the now rediscovered 'Fishermen's Law of the Sea' and provide the 
basis for a new look into the usefulness of traditional forms of sea tenure 
practiced by small-scale fishing communities the world over. 

Control over Produce 

Rights at sea to become fully effective must extend to rights over the 
produce of labor at sea. The legal right to decide on the mode, structure 
and price of the first sale transaction of their fish shoUld rest exclusively 
with small-scale fishermen. This legal confirmation of right will provide the 
foundation for them to organize the forms of producer control appropriate 
to their respective contexts. In the face of pressures from trade interests-
whose track record with respect to fair dealing with small-scale fishing 
communities is hardly commendable-this legal entitlement will provide 
a basis for more zealous unity of action on the part of small-scale fishermen 
wherever and whenever it becomes necessary. 

Social Control over Export 

A related realm for state action pertains to the desirability of a greater 
degree of social control over the marine export industry. An excessive 
preoccupation with export-oriented fishery development models has been 
an important factor in the socioeconomic and technological marginalization 
of small-scale fishing communities. The initial benefits were quickly dis
sipated away due to the anarchic and imbalanced development in this 
sector. Larger social control over the export industry, particularly in the 
harvesting and processing activities where small-scale fishing communities 
tend to be greatly involved, is desirable to bring back the balance and also 
to complement the measures of aquarian reform and producer control 
over first sale.
 

Role of Scientists
 

Empathy for small-scale fishing communities must also be forthcoming 
from the large contingent of social and biological scientists working on fish
ery issues. This is, however, no new phenomenon. 

Persons like Fredrick Nicholson (a natural scientist and first Director 
of Fisheries of Madras State, India, in 1907), Raymond Firth (the anthro
pologist who wrote about the peasant economy of the Malay fishermen 
in 1940s) and C.C. John (marine biologist and fisheries advisor to the Govern
ments of Ceylon and Travancore in the 1940s) were some of the prophets 
whose close associations with small-scale fishing communities led them to 
realize the synergic potentials of this sector. They emphasized the need to 
build up the fish economies of developing countries by stressing and build
ing on the strengths of the small-scale fishing communities rather than 
discarding them for their weakness. 
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But discard them we did! 

Fortunately for us today, since these small-scale, artisanal communities 
scattered all over the globe have always been involved in fishing primarily 
as a source of livelihood and food, they survived the neglect of being in 
the backstage of the modern fisheries d':velopment drama and continue 
to be with us in large numbers. Their redi.covery by our Ben Yamis, Pana
,,t,us, Thompsons, Ruddles and Willmanns as potential actors who know 
their lines and really live their parts calls for celebration. The views of 
these scientists and soc;il activists--some of them closely associated with 
ICLARM-has 'produced many recent converts to "small-scalism''. This 
has helped to bring small-scale fishing communities from the periphery
to the center of the stage in discussions on fisheries development in devel
oping countries. I want to highlight again three of the less emphasized
aspects which need the wholehearted support of concerned scientists. 

R/?qhtfhl Role of Wome7 

Let me start with the most neglected aspect: that of the place of 
women in fishing communities. One important lesson I learnt in my in
volvement with small-scale fishing communities was to look for the women 
behind the households of successful and happy small-scale fishermen. Often 
it is thk: wife, sometime, with the help of an elder daughter, that shoulders 
the prime responsibilities for the sustenance of the household--keeping it 
together as a contented social and economic unit. The fisherman's success 
is a function of his skills, perseverance and the integrating and supportive 
role played by his wife. 

Women in small-scale fishing communities opentend also to be more 

and receptive to change, primarily 
 because they interact more regularly
with the larger soci.1, forces in society than do the men who spend more 
time away at sea. This is particularly so when woren are involved in the 
marketing of the ish. I have also found that women in small-scale fishing
communities ar, more sensitive to the deteriorating quality of life and
 
the environment. Consequently 
 they have more educated hearts when it 
comes to the rationale of conservation and the need for a more harmonious 
relationship with nature. 

Many of the good intentioned programs tailored to the development of 
small-scale fishing communities have a strong gender bias stressing excessive
ly the role of the fishermen and thus fail to appreciate the dynamic role 
that women play in the economic, cultural and moral life of these com
munities. With the increase in the number of women social scientists and 
activists in different developing countries, now working closely with small
scale fishing communities, we should expect more action on this front. 

The recently formed International Collective in Support of Fishworkers 
(ICSF), which discussed fisheries development from a feminist perspective,
recorded in its statement of shared concern: 

"We acknowledge the important role that women play in the sus
tenance ot the marginalized fishery sector and are aware that they remain 
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out of the mainstream of the decision making processes. We feel strongly
that the condition of the fishworkers will not improve unless the situation 
and the potential contribution of vomen are given prmary attention". 
It is not too late for the rightful role of women to be stressed and 

accorded appropriate attention. 

Reinstating A rtisanal Knowledge 

The second area pertains to rehabilitating and strengthening the time
honored fund of knowledge of small-scale fishermen. We are just beginning 
to see a trickle of literature highlighting the rationality of many traditional 
practices and skills and stressing the relevance of the encyclopedic fund of 
Unwritten knowledge accumulated by small-scale fishing communities 
over centu ries of learnuing-through-labor. The artisanal fishworkers' ability 
to catch fish tests more on their comprehension of the natural processes 
with which they interact than on the complexity of their artifacts. It is 
their holistic grasp of the nun,ces of their ecosystem and an understanding 
of the behavior of their "prey-in-context" that distinguishes their fishing 
for a livelihood from that of modern fishing ventures which are laigely 
oriented to making quick profits. 

Resurrecting something that has been shunned by strong forces ;s 
itself a herculean task. Giing it new respectability will be an even greater 
challenge. But it must he taken up and faced. As scientists and social activists 
our efforts should not be merely to remove the dust from artisanal practice 
and precept. A serious attempt to verbalize and systematize this artisanal 
knowledge -basicall,- a people's science--will not only contribute to putting 
it at par with what is cons'C. red today Is ''scientific" but will recreate for 
small-scale fishing communities a renewed confidence in themse!ves and their
 
abilities.
 

Small is Here to Stay 

The third aspect which warrants greater empathy is the inherent merit
 
of a small scale of operation in tropical waters.
 

The renewed thrust to promote small-scale fisheries in developing 
countries is largely premised on socioeconomic factors alone. I would 
venture to suggest that small-scale operations need to be encouraged for 
a very different reason: the ecological characteristics of tropical marine 
living resources, particularly the wid,- dispersion of numerous species each 
available in small quantities, ensures Mother Nature's inherent bias in their 
favor. 

Small-scale fishermen forming a network of decentralized producer 
organizations, having community control over coastal resources, using 
small sail-curn-engine driven craft with photo-voltiac powered fishfinding 
and sea-to-shore communication devices and catering to the protein needs 
of the vast local populations in developing countries is a distinct scenario 
of the future. 
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Struggle: Its Ingredients 

If empathy in action was all that was required to ensure a bright future 
for small-scale fishing communities then the above six-point agenda for 
action would probably suffice. In the hard realities of our world, however, 
the final onus of responsibility for a secure future of a community must 
necessarily be the centra! concern of that community itself. This is a constant 
struggle. 

In the past, the ingredients of this struggle and its very basis included 
the ethics of self-sufficiency; a working symbiosis between people and 
environments; maintaining ecological, economic and sociocultural diversity; 
and the focus of the fruits of labor on meeting the basic needs of people. 
These elements of the struggle must necessarily continue. The geniuine 
empathy of policymakers, politicians and scientists will add up to a bright 
future for small-scale fishing communities only if it isolates and strengthens 
these ingredients of the struggle. 

Ripples and Repercussions 

Struggles of small-scale fishing communities today in their attempt to 
create a brighter future most often go as unnoticed as quiet ripples in a sea. 
This new genre of struggles has not been restricted to the narrow realm of 
the politics of classes and social groups. Alternative paths to development 
are necessary and indeed have been shown to he possible. Here are some 
examples from across the globe: 

* In the northern Philippines, a small-scale fishermen's organization, 
CALARIZ, has taken up the call for aquarian reform, demanding that the 
trend towards privatization of the bays with fish pens, curtailing the area of 
their common fishing grounds, be stopped. Along with their supporters they 
investigated the details about licenses for fish pens, pollution of the bays, and 
the unauthorized operation of trawlers. Armed with their findings they have 
resorted to various nonviolent forms of protest against the injustice of 
depriving them of their traditional source of livelihood. With the greater 
democratization of their country hopes are high for a better deal. 

* The small fishermen of Kuala Juru in Malaysia hosted in 1985 an 
exchange program at which small-scale fishermen from neighboring Thailand 
and from the Philippines spent two w. !ks learning the -rt of cockle culture. 
This fishermen-to-fishermen technology transfer is a small but right step 
in the direction of adopting appropriate technology. Language, cultural 
and religious differences were no hindrances to mutual learning-on the 
contrary it greatly reinforced the need for greater south-south solidarity 
to solve the common problems of the small fishermen. 

* The South Indian Federation of Fishermen Societies (SIFFS), a 
nongovernmental apex body of genuine fishermen organizations, is helping 
its members to market their fish collectively. The intervention isso designed 
that the bulk of the fish reaches the local urban and rural consumers. With 
the outboard engine revolution only just reaching small-scale fishermen in 
South India, SIFFS has embarked on a training program for fishermen to 
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demystify this new artifact by teaching them how best to handle it to mini
mize fuel consumption and maintenance costs. SIFFS's newly built beach
landing plywood boats (on which engines are useJ) are designed to use 
efficient sails, encouraging fishermen to use multiple-energy sources which 
cut operational costs and help retain their traditional expertise in sailing. 

* African fishworkers from 13 countries met in Cape Verde recently 
to discuss the impact of foreign fishing vessels ,',-grating in their tcrritorial 
waters on the fish harvesting capabilities and incon . of the small-scale fisher
men. The issue of appropriate forms of economic organization for small 
fishermen was also a topic of -oncern. The exchange helped fishermen to 
compare notes regarding the pros and cons of the varied experiments now in 
operation in their countries which include total state control, quasi-govern
ment cooperatives and complete free enterprise. 

* ANPAC is the association of artisanal fishermen in Colombia. 
With years of rich experience they have taken the initiative to support and 
strengthen the fishermen's organizations in other Latin American countries. 
Issues considered priority include: pressing governments for better planning 
of coastal industrial development which will reduce pollution of coastal 
waters; technology transfer between fishermen of different countries aided 
by technologists committed to the cause of the small fishermen; lobbying 
to ban trawling in nearshore waters-for which they will depend heavily on 
experiences of small fishermen from other parts of the world. 

* In Chile a congress of mall-scale artisanal fishermen associations 
was held in late 1986 to take stock of their common problems and work out 
a concrete alternative plan for development of the sector which would have 
at its center the interests of the fshing communities and local fish con
sumers. One important fallout of the congress was the formation of a re
presentative national body with the help of supporters to give the desired 
element of continuity to the struggles initiated to create a new tomorrow. 
There is a view that these actions of small-scale fishing communities 

from different parts of the globe are insignificant and quiet ripples creating 
no repurcussions beyond their own limited circle. No assessment of the 
potentials of these communities could be more off the mark than this. Over 
the last decade the growing ability of small-scale fishing communities to have 
their voice aired both at regional and international forums, as well as the 
support and empathy they have received from several quarters, is ample 
proof of the fallacy of the above view. 

ICLARM's Future: Beyond Empathy 

Small-scale fishing communities will no doubt continue to be at the 
heart of plans for ICLARM's future activities. To be relevant to the aquatic 
realities of developing tropical water countries this is an association that 
must necessarily be strengthened. My plea is that there be in the future a 
conscious attempt to go beyond empathy: to move from a level of associa
tion implicitly required for the nature of the research priorities of ICLARM 
to an expression of concrete forms of solio_.rity with the struggles of small
scale fishing communities. The distance between empathy and solidarity 
is small. The problem is that the strong resistance between them is often 
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unsurmountable. The attempts and the progress made in crossing it will 
certainly be one measure to evaluate ICLARM's second decade of involve
ment, at least from the viewpoint of the small-scale fishing communities. 

-- Soft-' 

I ~. 

"rhe fisherman's succ.ss is a function of his skills, perseverance and the Integrating and supporting 
role played by his wife". 
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This article presents a donor country perspective, highlighting some 
issues of aquatic resource development in developing countries, whih can, 
perhaps, be approached best through highly collaborative long-term research, 
using approaches similar to those often utilized by ICLARM. 

Programs of the Agency for International Devulopment are focused on 
improving the incomes and employment opportunities of the poor majority 
in developing countries. Our orientation, therefore, is toward approaches 
that are labor intensive rather than capital intensive, with a bias towards 
micro-enterprises rather than large-scale industry. Many developing countries 
choose to harvest their fishery resources through large-scale industrial fishing 
or to rent their resources to foreign fishing fleets. While this approach may 
be most appropriate for some countries, it is not considered in this paper. 

Benefits to the Poor Majority 

Fisheries in developing countries may be categorized into two general 
situations. In the first situation, exploitation of new species or stocks isstill 
economically profitable. Private investment can be attracted easily if markets 
are available. Generally, existing technology is suitable and development 
offers no special problems, at least in the short run. The second situation, 
unfortunately, is much more commonplace in developing countries today: 
resources are already heavily exploited or overexploited; net profits are very 
small because of overcapitalization (too many boats and too much gear are 
being used); and the costs of harvesting are excessively high in relation to 
income. The duail causes of this situation, the common-property nature of 
the fishery and its open access to all fishermen, have been discussed by many 
authors. This paper addresses one aspect of the problem that has been largely 
neglected by researcher.. That is, what can be done to address the problems 
of the poor fishermen under such circumstances; particularly, what can be 
done to increase incomes of the large numbers of coastal fishermen now only 
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subsisting in the sector? The central issues are those of property rights 
(moving away from the common property nature of the fishery) and equity 
(distribution of income from the fishery among large numbers of participat
ing fishermen). 

Both issues are sensitive, national issues deeply rooted in tradition and 
accepted practices. Often the decisions have political consequences as well 
as social implications. The problems have been addressed squarely and 
directly so few times that possible solutions, based on successful precedents, 
are hard to identify. In the following paragraphs, both issues are explored 
to encourage open discussion and research in a subject area that has often 
been viewed as "off-limits" for fisheries researchers. 

Research on Property Rights 

The traditional view is that fish, like air and water, are common property 
resources, available to everyone for the taking. Historically, when fishery 
resources were abundant relative to the demand for food, the practices 
which flowed from this view were acceptable. However, this view is slowly 
being modified, first at the international level and more recently within 
some countries. Early claims of fishery jurisdiction of 3 to 12 nautical miles 
have given way to recent claims of 200-mile jurisdiction by those nations 
which have signed the Law of the Sea Convention. This first step away from 
the international common property view of fisheries resources puts most 
of the world's fishery resources under the ownership of individual coastal 
nat ions. 

Nevertheless, the common property concept persists within most 
nations, perpetuating the related problems, i.e., competition for the harvest, 
overcapitalization and loss of economic rent from the resource. Enforcement 
of laws or regulations set by central government is prohibitively expensive, 
especially on the high seas. In practice, there has been insufficient enforce
ment of regulations, thus permitting such extremely destructive fishing 
practices as poisoning and use of explosives. 

There is a ray of hope in this bleak scene, in that exceptions are being 
made to the open access tradition. Most commonly, exceptions have been 
made where the adverse consequences of open access are most apparent. 
Examples are: 

" 	 Shellfish harvestinq and farming. Ownership rights are assigned to 
sea bottom, space occupied by floats, or coastal land for harvesting 
or 	farming of molluscan shellfish. 

* 	 Weirs and traps. Concessions are granted to individuals to harvest 
fish in narrow entrances to lakes, rivers and estuaries, sometimes 
on the basis of historical fishing practices. 

* 	 Fry collection. Sole privileges to harvest fish fry may be assigned 
to municipalities or groups of fishermen. 

" 	 Reef fisheries. Families or communities may have traditional ex
clusive rights to fish reefs adjacent to their land. 
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Researcher Interviewing fishermen. Questions of property rights and equity are central issues. 
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* 	 Aquaculture. Space in public waters or in public land for cages, 
pens or ponds is granted to individuals or companies. 

" Limited entry. Numbers of fishermen harvesting a resource are 
limited through one of several mechanisms. 

Research on allocation of fishery resources property rights should be 
focused on what is needed in particular country situations. One approach 
fishery managers could consider is the further assignment of exclusive 
fishing rights to local governments, fishermen's groups or Individuals. Among 
the potential advantages suggested by proponents of this approach are: 

" reducing excessive harvesting costs related to competitive fishing 
for limited rcsources; 

" improving compliance with regulations which can be set and en
forced by the local "owners" themselves; 

" improving possibilities forcareful husbandry of resources to maximize 
sustained productivity for the benefit <t the "owners"; 

" reducing costs of nmagement and enforcement to the central 
government; 

" 	 allowing extended harvest times to optim;ze prices, to provide full
time employment, and to permit full-time use of haivesting vessels 
and equipment; 

" 	 opening opportunities for determination of equity issues on a local 
basis by fishermen themselves. 

Resistance to change is strong and disruption of existing socioeconomic 
practices may result in drastic politicial repercussions which few government 
officials are willing to risk. If changes are to be made, careful research must 
first be conducted, perhaps associated with local trial modifications of 
traditional practices, to fully document the positive and negative socio
economic c,,isequences of proposed changes. Innovative research plans 
and new ideas are clearly needed. 

Several institutions (Resources for the Future, ICLARM, FAO, the Uni
versity of Rhode Island and others) have laid the educational groundwork 
for eventual changes and for research on property rights issues through their 
publications, preliminary research, and training on fisheries economics and 
sociology. The FAO/UNDP Bay of Bengal Programme has moved boldly 
toward participation of community members in all aspects of fisheries devel
opment and is providing a valuable model for related research. 

Specific research opportunities and needs in this subject area could 
focus on the "exceptions" to common property status listed above and other 
cases of fishery ownership rights. The successes and failures, including their 
economic, social and cultural aspects, should be thoroughly studied and 
documented as a basis for new research. The structure and funct'ons of 
fishermen's organizations require additional research as some organizations 
have proved viable while others have not. Additional documentation of 
historical and current legal practices is also required. The educational pro
cesses required to increase understanding of fishery management and to 
increase amenability to changes of traditional legal and social systens are 
themselves poorly understood and could be a topic for research. (National 
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governments and their agencies are key to making changes, and the best 

approaches for educating personnel in these agencies are not always under

stood.) 
Where fishing grounds are clearly defined (e.g., bays, reservoirs or lakes) 

and where local fishermen are well organized through fishermen's associa

tions or cooperatives, opportunities exist to introduce experimental changes 

in fishery management concepts. (Possibilities include participation of fisher

men in the establishment of regulations, education of fishermen in terms of 

basic principles of fishery management and direci involvement of the fisher

men's organizations in law enforcement.) To the extent that any initial 

steps are successful, other changes can be introduced gradually until the 

fishermen's organization has full responsibility and exclusive ownership 

rights to the natural resources upon which they are dependent. 

In sonic instances long-term leasing of resources to private individuals 

or firms may be a valuable topic for research. 
An alternative approach which fishery managers could consider in 

assigning property rights is to limit the number of fishermen who participate 

in a given fishei.y. Licenses can be limited in number or priced to reduce 

numbers of fishermen and/or fishing vessels, or liccnses can be retired upon 

the death of a fisherman. These and related practices can prevent open 

access or the addition of newcomers to the fishery, but they do not address 

problems of allocating the catch among licensed fishermen or of managing 

the fishery for sustained benefits. These issues can perhaps best be addressed 

by the fishing community itself in light of a sound understanding of the 

resources and the fishing industry. 
Modification of legal frameworks and institutional systems is not easy 

or simple as it often requires central governments to relinquish authorities, 

including the authority to levy fines, and central control. Perhaps one of 

the most difficult tasks facing researchers will be to persuade national 

rcsource managers that the potential benefits of new approaches outweigh 

the difficulties of testing these systems. If fishermen understand their long

term relationship to the resources and are able to cooperate effectively 

to maximize community benefits through local control, the experiments 

will Le successful. While the introduction of local resource management 

poses some difficult problems, it appears to offer a far better hope for 

sustained resource uilization than existing systems which are based on 

central controls. 

Research on Distribution of Income 

The options open to governments in terms of distribution of incomes 

from fishery resource utilization are many and diverse. It is important that 

these options be understood and considered. 
Where fishery resources are already fully utilized, the addition of more 

sophisticated and larger gear simply divides the pie in a new way. Owners 

of newer gear will take a greater share of the harvest while those using 

traditional gear will have less to divide among themselves. The typical, 
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continual entry of additional small-scale fishermen into a fishery means 
that an ever-increasing number of fishermen progressively reaps a smaller
portion of the total catch. This is equally unsatisfactory. Some resources 
can be harvested only with expensive vessels having high seas capabilities
and some can be harvested more economically with small vessels requiring
relatively smal; inputs. The economics of fishery utilization are interwoven 
with equity considerations; a full understanding of the economics of a
given fishery is a prerequisite to addressing distri ition of income from the 
fishery. 

If prior govcinmental decisions have been made to favor developrn,,t
of large-scale fishing for economic, political or other reasons, the government
involved may not be prepared to address questions of equity. If, on the other 
hand, the government places a high priority on distribution of income and 
is willing to implement changes in policy that may be politically sensitive 
or economically damaging to large investors, research may suggest the best 
approaches and illuminate the risks. While in the ideal situation questions
of equity are addressed before the fishery is fully exploited, only a few 
countries still have an opportunity to follow this approach. 

The research needs are first to describe fully the economic parameters
for each fishery, including all inputs and benefits, so that the existing situa
tion can be fully understood by resource managers and government adrninis
trators. Such descriptions should include the numbers of participant, con
tributing to and benefiting from the fishery and the distribution of inputs
and benefits by income groups. Secondly, the studies should describe the
likely course of resource harvests and industry economic welfare under 
existing and modified fisheries management pra-tices. (Existing knowledge
of tropical fisheries population dynamics and fisheries economics is suffi
cient, in most cases, to permit development of reasonably accurate scenarios.)
Finally, opportunities for government interventions should be identified and 
both positive and negative consequences of such interventions on income 
distribution by income class should be documented. 

The effects of the interventions, such as gear restrictions, control of 
energy usage, and area or time limitations on fishing, should be described 
in terms of the resources as well as in terms of the combined long-term
effects of all policies and regulations on individual productivity, fisher
men's incomes, net economic rent captured nationally from the resource 
and alternative uses of resources, labor, capital and other inputs.

There are many alternatives for harvesting fish and distributing the
derived income, and the choices among alternatives must be made by na
tional governments. One difficulty 
 facing today's resource managers, or 
decisionmakers, is that the various alternatives have not been clearly docu
mented and explained in terms of their possible benefits and risks. 

The research challenge is to develop an information base, with reliable 
data from developing-country fisheries, that is available for use and can be 
readily interpreted by resource managers and national decisionmakers. 

The problem of distribution of income is inseparable from the problem
of property rights; thus the research on these two issues will overlap as 
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well. If authority to allocate property rights is given to local fishermen's 
organizations, it can be expected that these organizations will begin to 
address income distribution issues. Both issues impact very heavily on 
the livelihood and life style of what in many countries is a very independent 
group of people, the fishermen. Corrective steps are unlikely to be successful 
without the active participation of the fishermen themselves. 

Conclusion 

Research in this neglected area is needed if real progress is to be made 
in improving the lives of the poor in many developing countries. Needed 
research is not just in the traditional lines of biological research, where most 
fisheries scientists have been trained, but also in social science research. 
Even social scientists may find that this area of research demands innovative 
and bold initiatives to change traditional thinking. The results of a strength
ened research effort may revolutionize fishery resource management prac
tices. 

Research will be a difficult, expensive and time consuming task, perhaps 
generating adverse political repercussions in some cases. Nevertheless, failure 
to address issues in the allocation of property rights and income distribution 
will lead to continuing deterioration of the fishing industry in developing 
countries and a dismal economic outlook for the small-scale fisherm,-n. 
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Introduction 

Over the last 30 years several generations of Latin American scientists 
have been trained abroad and returned to their respective countries to 
assume academic responsibilities. There have been different outcomes, but 
frequently personal as well as institutional expectations have been frustrated,
scientific prodi'ction has been low and emigration and brain drain have been 
frequent. There are many causes arid of themsome have been discussed 

5sin previous reviews.t Sometimes the problem has been approached from
the viewpoint of the researchers' personal experience and the difficulties 
they have to cope with when starting a new research line in their country.

The following analysis is a summing up of personal experiences during
ten years of scientific research in Chile, from my return after completing
postgraduate training abroad. The absolute certainty that many other
investigators are facing similar prob!ems led me to conceptualize and arrange
the relevant issues and possl e solutions .ierarchically. The aim of this 
analysis was to identify common problems whose solutions may improve
the quantity and quality of scientific research in developing countries. 
This is not intended to be a comprehensive analysis and it is recognized
that there are also chronic, paramount, economic constraints. 

I have distinguished two periods each with very different constraints. 
The first period is from when the returning researcher begins work in an 
academic center until he or she has achieved a certain level of development. 
During this period, there are three main factors; the academic characteristics 
of the institution receiving the researcher, the "landing syndrome"; and 
the first manuscript. 

Once the research activities have attained a certain level of develop
ment the researcher may attempt qualitative changes in scientific progress.
There are many possible qualitative changes but I shall refer here only to
three proctsses, namely: the passage from research microprojects to multi
institutional macroprojects; the attempt to contribute to the management 
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and development of resources through scientific research; and passage from 
a research project to scientific creaticn. 

The First Period 

The Receiving Instituion 

Three characteristics of the institution receiving the young researcher 
after his or her postgraduate training are particularly important. 

One, named here as the institutional research tradition, implies recogni
tion by the authorities and other members of an institution that research 
is not only good or desirable for academic development but that it is in
dispensable. This implies the harmonious organization of all academic 
activity permeated by this concept. At present in several universities and 

higher education institutCs in developing countries, research councils and 
science faculties have been or are being created for the support and the 
development of scientific reseaich. However, it is commonly accepted in 
our Universities that scientists still have to face the following issues, all 
derived from the lack of an adequate institutional research tradition, aod 
which can neutralize research-orierced budgets or efforts: 

" excessive teaching and administrative loads that do not leave time 
for research;
 

" the teaching is essentially to undergraduate level; 
" the research budgets have symbolic rather than real importance; 
" the research bulgets are alloted to an excessively large number of 

microprojects, with emphasis on universitv statistics rather than on 
a real scientific advance; 

" inadequate facilities (equipment, bibliographic material, support 
personnel); 

" academic positions often held by people with limited or no capacity 
for scientific research and a slow attrition; 

" lack of a critical mass of researchers able to exchange ideas, improve 
methods and discuss results; 

" university authorities and executives often have little understanding 
of the actual meaning of science and scientific research. 

This institutional reality is decisive for the future scientific develop
ment, therefore it is important to find out whether a scientific tradition 

does exist in the institutions of which we are expecting good research 
results. If absent, the most adequate strategies for its development should be 
promoted. Such development frequently implies a conceptual change, en

compassing several generations of professors devoted to its progress, often 
to the detriment of their own research lines. This may mean a long period, 
not only for obtaining resources and for training students, but also for 
thorough planning and changing structures. A continued effort is needed 
so that the whole university community may become aware of the impor
tance and need for research within the academic activities. 
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Stability of institutional policies is a second important characteristic 
to 	consider. Political changes in developing countries are frequent and they 
often result in frequent changes of academic authorities, instability in 
internal policies and changes in development priorities. These changes 
always have slowed down scientific development, often with losses of 
whole research groups, of professors with good research tradition, or of 
promising young collaborators. 

The third important character is institutional flexibility. The current 
academic structure in many places is often the result of a historical process 
initiated long before there was any awareness of the importance of scientific 
research. Accordingly, when this organization is rigidly maintained, it 
becomc. a serious limiting factor for institutional development. It must 
be recognized that the basic working units, the so called "laboratories", 
should beopportunistic groupsof individuals sharing similar research interests 
and whose getting together allows a better use of the limited human and 
material resources available. Thus, the number of researchers within a given 
laboratory and their relationships can change as their interests in research 
also changc or as scientific advances make them withdraw obsolete lines of 
research and promote the development of new approaches. 

The "Landing Syndrome" 

Graduates returning to a developing country will eventually join the 
staff of some institution, becoming integrated into an environment with 
more or less scientific tradition. At the time, they will probably lack insti
tutional perspective and, having come back full of ideas and projects for 
scientific development, will try to implant the institutional reality that 
prevailed in the place where they graduated. Obviously this may generat, 
false expectations which can easily frustrate them. Not knowing the implica
tions of an institutional scientific tradition, their first contacts with reality 
will be often too disappointing, resulting in "academic mortality", i.e., 
emigration to another academic center (generally abroad) or abandoning 
attempts at pursuing research. 

People surviving after this initial "shock" will attempt to publish papers 
derived from their training period and try to start research work. Due to 
the current level of science development in developing countries it is very 
likely that, in practice, this will mean initiating a new research line. Thus, 
the researchers will have to face a variety of problems, among which: 

" budgets will be limiting, since they will require new equipment, new 
bibliographic material and new installations; 

* 	 manpower (collaborators, students, etc.) also will be limiting, the 
number of researchers per area is too few; also, assistants and poten
tial collaborators are not adequately trained; 

" 	 the new research will depend on biological knowledge of the or
ganisms involved, which is often only at the taxonomic level, requir
ing additional lateral research; 
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* capacity for such lateral research will depend, among other factors, 
on the quality and depth of training abroad;
 

* 
 all the other limiting factors related with the level of institutional 
development. 

Obviously, it is not easy to solve these problems. However, some ex
periences allow us at least to reduce the limitations mentioned. Some Latin-
American universities and several international institutions have designed 
special support programs for young researchers on their return to their 
country. Usually these are research projects with budgets under 10,000 
dollars, but they allow postgraduate researchers to settle down and start 
activities; they also allow them to start training students which, in the long 
run, will bc the only productive effort helping to diminish the limitations 
of human resources. 

The new researchers may have to spend time, effort and resources in 
order to learn some biological aspects of the organisms under study, for 
which they may not have been trained. The funding agencies often ignore 
this fact and can disqualify a project due to its taxonomic-descriptive com
ponent, thus misunderstanding the actual situation and the need to fil! 
up this gap. This is also frequently misunderstood by program designers 
unable to perceive the need for ample and deep training programs abroad 
so that the researchers may cope with the multiple technological, scicntific 
and managerial problems they have to face on the first stage of their return 
to the mother country. Finally, even the researchers may ignore this reality 
and fail to understand that they should propose several research lines pardllel 
to their main interest instead of trying to replace their interest in scientific 
creation by minor taxonomic or descriptive works. 

The First Manuscrivt 

Despite all the constraints mentioned above, it is possible that the 
young scientists may produce a first manuscript based on research pursued 
in their country. Most likely, they will intend to publish it in an international 
scientific journal, preferably foreign. This choice is partially influenced by 
thcir own expectations and also determined by the local policies of scientific 
development which, in an attempt at raising the quality of research, may 
have unduly emphasized the need of publishing in "international journals 
with an editorial board". In many cases this paper shall be accepted after 
the usual process of manuscript revision. However, it may occur that the 
manuscript will be thus qualified: ". . . the work is only locally impor
tant . . ." or ". . . this kind of study has been already widely document
ed . . ." Even if the manuscript is accepted, the author has the feeling of 
"being too late" with the scientific findings; or that he or she is working 
only on the periphery and not in the core of the scientific progress in that 
field. In either case, they feel that their final product lacks importance, is 
peripheral to the development of the subject and that science could per
fectly well follow its course without them having spent such energy, time 
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and resources in producing their work. Such feeling is stronger when the 
researchers have been obliged to deviate from their main research interest 
in order to cover basic aspects of the biology of the organism under study. 

In some cases this will produce additional academic mortality and a 
number of researchers will refuse to produce a new manuscript. It may 
induce other investigators to disconnect themselves from international 
patterns and standards, leading them to publish only in local journals where 
their findings are more readily accepted. In other cases still, it will lead 
the scientists to select subjects of research acceptable by international 
journals, but which do not help to solve their own local problems. Perhaps 
it would be advi.able to revise the traditional academic policies of assess
ment and allocation of research resources that emphasize "publication.' 
to the detriment of other aspects of development. 

A sound alternative would be the creation of local publications whose 
editorial boards, besides maintaining a high quality according to interna
tional standards, may better understand the interests and problems of the 
region. 

Experience shows that once researchers have overcome this battery 
of problems, and have published their first manuscript, they can keep up 
this action more or less indefinitely, and will acquire local and sometimes 
international prestige as well. Finally, the number of students will increase, 
generating a local school of ideas and work. 

Qualitative Changes 

Researchers who wish not only to publish papers but also to modify 
substantially their scientific role will face other problems. Three of these 
are discussed below. 

From Research Microprojects to Multi-institutional Macroprojects 

One of the ways suggested for obtaining higher productivity in develop
ing countries is the possibility to coordinate multi-institutional programs 
which are more productive than a mere sum of individual efforts as they 
are carried out under less limiting conditions. However, the following must 
be considered: 

" Institutions, like people, have personalities. It is necessary to under
stand such "personalities", which are expressed in their policies for 
resource utilization, relationships between individuals, etc., in order 
to achieve an adequate multi-institutional interaction. Also, dif
ferences between institutions should be recognized, specially with 
regard to their strong and weak points in the work to be carried out. 
This should help to define the reasons why a given institution or a 
given research group ought to participate in the projects. 

" The heterogenous institutional development must be particularly 
taken into account. It is frequent that important aspects of research 
in a given institution are delayed because they depend on processes 
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and actions of another institution with a significantly different level 
of development. 

* 	 Similarly, professional jealousies, and other forms of incommuni
cation between researchers, have to be checked for the sake of har
monious development of the project. 

From Miniproject to Management and Development of Resources 

Different problems arise when projecting the results of research work 
to the management and development of renewable resources. The main 
problems are lack of communication, lack of adequate training, institutional 
intertia and other limitations in the application of results. 

In 	many developing countries most research is carried out in univer
sities. Historically this has meant less development of applied research 
compared to so-called "basic research". Government officials responsible 
for the management and development of resources are not always clear 
enough with respect to research priorities. This often results in a lack of 
specific goals for the researchers, with consequent lack of communication, 
loss of resources and in general, poor planning in the design and execution 
of the studies required. In addition marine resources usually investigated 
by university researchers are benthic littoral organisms of less economic 
importance than pelagic resources, which are at the foundation of thz 
fisheries industries. 

Often the results, though interesting from an academic viewpoint, 
have been of little practical use. On occasions, management recommenda
tions were only based on the biologic knowledge of the resource, without 
considering the need of multidisciplinary approaches including economic, 
legal, social and political aspects. It is sometimes surprising to find that com
petent and skilled researchers, who are outstanding in the design and man
agement of their own experiments, may express rough and subiective judg
ments concerning policies for resource management. Besides reflecting 
a lack of training in these areas, this attitude reveals their lack of interest 
in studying cultural aspects that go beyond the scope of their scientific 
routine. 

On other occasions, after having overcome the problems of training 
and communication, the recommendations about the management of re
sources have not been put into practice because the people responsible 
did not understand them, or did not know how to do it, or were restrained 
by institutional inertia or rigidity. Or else, recommendations and plans of 
management and development were not accomplished because they de
pended on other factors, like the economic model in force in the country 
and employment levels. This has provoked a growing feeling of frustration 
and resource managers and biologists have come to distrust one another 
with respect to methods, results and approaches to resource problems. 
A multidisciplinary approach and better communication are needed to 
break this circle. 
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From Research Project to Scientific Creation 

Significantly different problems arise when the researcher attempts 
to generate what is called a new concept. Generally postgraduates tend to 
imitate their major supervisor, whose influence becomes manifest in many 
forms, such as discussions, equipment and literature available, way of look
ing at the world and at science, and prior training. Once settled down young 
scientists intend to show to the world that their research work may become 
as good as that of their major professor. The next years can be rich in 
multiple activities and publications. In developed countries, young scien
tists normally continue overspecializing, gradually producing new contribu
tions. For lack of imagination or strength, many researchers slow down 
their research during that stage. Others are able to start the whole process 
again taking nother subject, which will also be exhausted after some years. 
When the new postgraduate returns to a developing country the challenge
is even greater. The obvious differences in technology and resources are 
often used as a good explanation for not producing satisfactory results, 
and many times this is justified. The problem is that, at the bottom of the 
-,tument lies the conviction that a good scientific work consists of con
tinuing the sarne research that the major supervisor did, which requires 
sophistiated equipment. 

The greater aspiration of scientists in developing countries frequently
consists of having facilities as good as those of their professor and to pro
duce papers that will be accepted in those journals that accept their pro
fessor's papers. Some scientists may spend their whole life in this process, 
and they may become totally unproductive due to the economic deficien
cies of their countries. Although these expectations are legitimate, they 
restrain the actions of the young researchers and prevent them from passing 
from the status of just professionally productive scientists, winners of rnini
projects and authors of papers, to that of individuals setting out to produce 
their own creative works in science. 

The first kind of scientists, who have settled down and are regularly
working, usually produce scientific work that represents only quantitative 
additions to knowledge. Basically, these small steps constitute the way in 
which science normally progresses; but many such efforts may be sterile, 
not being conceptually innovative. Researchers measure their contributions 
by comparing themselves with either local or foreign professors. It also 
reflects the "professional" approach to science, where scientists are more 
concerned about the number of items in their curriculum vitae than with 
the quality of research or the conceptual changes they may have introduced. 

A significantly different scientific contribution deals with qualitative 
modifications to the conception of a given phenomenon. Here the effort 
is directed to achievement of one's own creation, rather than imitation 
of the professor. This kind of work implies an ample conceptualization of 
a global phenomenon by the aggregation of many small, particulate works. 
Rather than to a hypothesis, it corresponds to a conceptual frame within 
which "particulate" works acquire some meaning. The individuals that 
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produce such changes are generating-in a strict sense-schools of ideas 

both at the international and local levels. 
This distinction between the two scientific processes impinges directly 

upon several aspects of scientific development policies current!y accepted. 

Generally speaking, most of these policies are not oriented to global con

ceptual creation. With the current systems-where quantity predominates 

over quality-researchers take too many risks if they cha~lenge the scientific 
"establishment"; they may fail to publish for a long time, or fail to approve 

projects, in order to devote their time and energy to the theoretical elabora

tion of a new concept. This phenomenon, which started by being evident 

and surprising in developed countries, has also extended to developing 

countries due to the cultural dependence our scientists feel (or are forced 

to teel) in the performance of their work. Hence, the efforts to achieve 

"international level science" are not only enormous, they are also unpro

ductive by being directed to the external form of the scientific process 

rather than to the creative essence implied in the generation of new con

cepts. 

Final Comment 

I am aware that his brief synthesis does not cover the full diversity of 

problems and limiting factors that have to be currently faced to do science 

in developing countries. Nonetheless, I do hope that these reflections may 

help to set clearer boundaries of some essential issues, different from the 

chronic economic limitations. To develop institutional research tradition, 

to help young researchers start their career, to increase multi-institutional 

efforts, to force the dialog between and joint maturation of researchers 
and resource managers, and-above all-to rescue the creative essence of 

the scientific process, seem obligatory steps towards developing an active 

and rich body of researchers who may apply their findings to the develop
ment, preservation and utilization of renewable resources. 

*Based on the paper Problemas para hacer investigacion ecol 6 gica en Chile: una visl6 n personal. 
1987. Revista Chilena de Historia Natural 60(1). 

IRoche, M. 1976a. Editorial. Interscience 1: 5.
2 Roche, M. 1976b. La Dependencia. Interscience I : 199.
3 Roche, M. 1976c. Early history of science in Spanish America. Science 194: 806-810. 
4 Smilh, l.L. and D.A. Ross. 1976. Technological transfer in marine science. Interscience 1: 

38-42. 
sZ..mitti, C. 1976. 0 grande equivoco do almejado prestigio cientifico. Dados :! Ideas. Abril-

Malo, 1976: 5. 



UNDP AND ICLARM 

Timothy S. Rotherroel 
Director,Division tbr Global und Interregional Projects (DGIP)
 

United Nations L)evelopment Programme
 
Und 

Chalirman, ICLA RA Support Group 

Over the past ten years, UNDP has had the opportunity to observe the 
development of ICLARM from several different perspectives. For many of
theue years, UNDIP was an interested observer. The creation of ICLARM 
and th, Cunter's .uccessful use of net\vorkiiig for long-tern interdisciplinary 
res~,. h uprresunted a potentially usefnl development. The fisheries com
poncrijl of UN)P's country and region,il programs, particularly for Asia,
vi erc)ie-.I)le and fisi eries rep resunled alproxiniately 2 0% of UNDP's 
Intereginlwir P~rgraninre over this period. ICLARM's major publications
Wvere inputs into our own p rogranis v; nile the ICLARM Quarterly, Naga,
helped keep us abreast of new devclopnents. The ICLARM office soon 
became an esseri lil porl of call for all major fisheries missions in Asia. 
The UNI)P/FAO \quacnhunre Development and Coordination Programme
(AI)CP) and its global network of seven regional centers for training, applied
research and information, began to cooperate with ICLARM, particularly
in training, and the potential for further uiseful collaboration became increas ingly aI) pare.t 

Thl erehtore, vhen IC LARk approached DGIP for project funding in 
1985 we had already developed considerable knowledge of and respect
for the Center. A UNDP/ICLARM project for the development of a research 
fram1ework for integrated aq uacLIlturIe/agric Liltunre farming systems is now 
well u nderway. UNDP is pleased with progress to date and we are particu-
Lilly Iihope h l thatl ie framework will be Useful i,i Africa, where improved
agri It re/aqLactLrtre Iarming systems con have such a positive impact 
on nutrition and income. 

In 1986 when ICLARM asked me to chair their Support Group, the 
link between our two organi:ations became even stronger. Following the 
fiyst meeting of the Support Gin p and related followup consultations, 
the finan cial status of ICLARM has improved considerably. Nevertheless, 
we all realize that fundirig will remain a major concern. 

Just as ICLARM has taken this occasion to review its past and con
sider options for tile future, a Review of Fisheries Development Support 
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ICLARM and UNDP are developing a research framework for integrated agriculture/aquaculture 
farming systems. The results could have a large impact on nutrition and income in Africa, where 
ICLARM is also developing projects to improve aquaculture technology with support from the Ger
man Agency for Technical Cooperation (G,'rZ). 
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by the United Nations Development Programme over the last 15 years was 
issued by UNDP in 1986. The lessons of this Review, together with past
and present trends in the fisheries sector, provided an indication that in 
the future, UNDP should: 

* 	 recognize need long-.erm supportthe for 	 to fisheries projects;
* 	 place priority on the development of fisheries in developing coun

tries; 
* increase assistance to small-scale fisheries development; 
o provide additional support for aquaculture development; 
* 	 provide long-term sUpport for fisheries management, particularly 

through intercountry projects attached to viable fisheries bodies; 
* 	 ensure that costly resource survey projects are followed up by test 

fishing; and 
* take account of investment followup requirements. 

It is clear that many of these recommendations are relevant to UNDP/ 
ICLARM relations. 

In October 1986, UNDP joined with the World Bank, EEC and the 
African Development Bank in sponsoring the Fisheries Development Donor 
Consultation. The consultation established a f'sheries information exchange 
system based on agency focal points and made recommendations on the 
effective use of consultations t'irough the World Bank Consultative Groups,
UNDP Round Tables and initiatives by the regional development banks. 
The consultation also welcomed the initiative of the World Bank and F'\O 
to prepare the terms of reference for a broad-based review of all research 
needs in fisheries to be conducted by an expert group under the guidance
of an advisory committee. It is clear that the innovative work done by
ICLARM will represent a necessary input into this study. The donor con
sultation also reviewed the UNDP/FAO ADCP project and took note of 
potential contributions from ICLARM, particularly in the field of genetic
research on tropical aquaculture and integrated farming systems research. 

Over the last ten years, UNDP has progressed from an interested ob
server to one of ICLARM's donor agencies to a partner for future activities. 
Our respect for this innovative and respected institution has consistently 
increased. While it is impossible to predict the state of ICLARM ten years 
hence, there is every indication that the encouraging trends of the past 
will continue and that ICLARM's service will benefit developing coun
tries in Asia and elsewhere for many years to come. 



RESOURCE ASSESSMENT AND MANAGEMENT PROGRAM 

Background 

There are basic socioeconomic and environmental trends worldwide 
which give increasing importance to a program devoted to the assessment 
and management of tropical living aquatic resources. These trends are: 

" 	continued population growth both based on growth of resident 
coastal populations and coastward (internal) migration of landless 
farmers; 

" continued or increasing poverty of coastal, rural populations; 
" concomitant, accelerated deterioration in many aquatic environ

ments, reducing their ability to sustain high levels of production; 
" 	the desire of the majority of less wealthy people to participate in 

the benefits of modern technological advances and enjoy a wealth 
similar to that of the developed nations. These same people are often 
the unwilling victims of technological improvements, princilally 
in the major industrial trawl and purse seine fisheries, which often 
decrease stock densitites and consequently reduce catch rates of 
nearshore fisheries, depress market prices and render small-scale 
fisheries unprofitable. 

The Resource Assessment and Management Program arJ its predeces
sors, the Traditional Fisheries Program and the Resource Development 
and Management Program, now combined, have contributed to the mitiga
tion of these problems by: 

* 	 undertaking interdisciplinary investigations c( multispecies, m'ulti
gear tropical fisheries and by formulating program statements iden
tifying and aiming at solutions of the main problems of these sectors; 

* 	 developing and disseminating methods by which technical staff in 
fisheries laboratories, as well as other institutions involved with the 
management of aquatic resources, can straightforwardly assess these 
resources and formulate options for managing them; 

* 	 helping resource managers to evaluate appropriate resource managf:
ment options and implement management programs. 

From its inception, the Rescurce Assessment and Management Program 
has put emphasis on the management problems of tropical small-scale 
fisheries, especially those in the coastal zone. These fisheries employ the 
majority of fishermen, and fish primarily for human consumption (Fig. 1). 
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IMPORTANCE OF SMALL-SCALE FISHERIES 
COM.RISON LARGE SCALE SMALL SCALE 

.!,1
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Fig. I.Tropica, small-scale fisheries Cmp13y the majority of all fishermen and produce catch primatily 
for human consumption. 

This is in contrast to industrial fisheries, many of which are from developed 
countries, with fleets ranging worldwide, producing half of their catch for 
reduction to animal feed and oil. Contrary to prevailing opinion, small
scale fishing fleets in many locations are economically more efficient than 
their larger competitors which are often directly or indirectly subsidized. 

ICLARM's activities began in the late 1970s imidst widespread views 
that the low incomes and productivity of coastal and inland fishermen could 
be raised through technological interventions. ICLARM has been at the 
forefront of organizations arguing that these problems were not solvable 
through solely technical meanr,, but required managem',it approaches that 
integrated technical, biological, economic and institutional dimensions. 
Of particular importance from ICLARM's point of view is the need for 
community participation in management design and impiementation. 

Program Themes 

Management-orientedfisheries research. Most tropical fisheries research 
conducted until the 1970s had a strong bias towards basic biology and 
oceanography. ICLARM coined the term "management-oriented research" 
to draw attention not only to the management gap mentioned in the above 
paragraph but also to the need for research itself to be reoriented towards 
more concrete objectives of likely benefit tc fishing communities. The 
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research base from which to begin, however, was weak. Temperate zone 
single-species methodologies were simply not appropriate for tropical multi
species fisheries. ICLARM has, therefore, put a major emphasis on developing 
research methodologies that are appropriate for the tropics. This emphasis 
has been hlghly successful with ICLARM stock assessment methodologies, 
particularly those that are microcomputer-based, now in wide use around 
th. tropics. Efforts are now underway to more fully integrate these methods 
\ ith social science research, the second leg upon which successful manage
ment-oriented research must stand. A good beginning was made in a recent 
ICLARM project with Philippine institutions which examined management 
options for a highly competitive coastal fishery in San Miguel Bay, in the 
central part of the country. 

Another theme is the assessment and management of small pelagic tish 
stocks in the Philippines, where these fishes (herring and mackerel-like) 
account for about 40% of the total landing from both marine and fresh
water fisheries. Virtually, all of this production is destined for human 
consumption, either as fresh, dried and canned fish or fermented into fish 
sauces and pastes. Small pelagic fishes form about 15% of the animal protein 
consumed by Filipinos and landings are currently estimated to be worth 
US$200 million per annum. However, catches have remained stagnant for 
the last decade, despite a major increase in fishing effort and management 
action is urgently needed. 

Network of Tropical Fisheries Scientists. Additionally, a major objec
tive of the Program is to promote increased confidence and self-dependence 
amongst scientists who are nationals of developing countries. The principal 
vehicle for achieving this objective is the international Network of Tropical 
Fisheries Scientists (NTFS) and complementary training activities. The net
wo,-k now serves as a major vehicle for communication among nearly 700 
members in ove 80 countries. ICLARM also serves as a major source of 
information, reprints and database ,earches for NTFS members. Training 
programs ;,- stoci- assessment techniques have been promoted in a variety
of ways including short courses and longer-term in-house work experience 
programs at ICLARM in Manila for more senior scientists. 

Progress of Work 

The NTFS and complementary training and methodology develop
ment activities of ICLARM headquarters staff have remained key elements 
in ICLARM's Resource Assessment and Management Program. Increasingly, 
specific cooperative projects with national and regional institutions, possibly 
with outposted ICLARM staff members, will be undertaken. 

Two such major externally funded projects are presently operational. 
These are in the area of small-scale fisheries and coastal zone management, 
and they serve to illustrate how the Center has been ablc to maintain pro
gram continuity as the level of unrestricted core support available to it 
declined. 
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Coastal Resources Managenent Project. In the tropics, the coastal zone 
is characterized by highly productive ecosystems which support a broad 
range of economic activities. Possibly no other region in the world is more 
dependent on the utilization of living coastal resources than the Association 
of Southeast Asian Nations (ASEAN) region comprising Brunei, Indonesia, 
Malayih, the Philippines, Singapore and Thailand. Given the growing popula
tions and rapid economic growth in these countries, the living resources 
must be used on a sustainable basis in order to meet present *and future 
development opportunities. It is against this background that the inte
grated Coastal Resources Management Project (CRMP) was formulated, 
with funds from the United States Agency for International Development 
(USAID). ICLARM was selected by ASEAN and USAID as the executing 
agency and the project officially began in May 1986 with the signing of the 
ASEAN-USAID agreement and the first meeting of the project's steering 
committee made up of ASEAN representatives. 

The CRMP adopts an interdisciplinary, multisectoral approach, aimed 
at developing management strategies for the long-term sustainable utilization 
of living coastal resources. It aims to strengthen the capabilities of ASEAN 
national institutions, including their manpower bases and information dis
seiination channels, to manage these resources. 

The CRMP has two interlinked programs. The iirst program is a number 
of national site-specific resource assessment activities including planning and 
cooperative research among national and international institutions. Second, 
there is a regional component which is geared towards information dissemi
nation and manpower base development through publications, training 
course.s, workshops and seminars. 

Implementation of project research, training and information activities 
in each of the participating countries is coordinated through the national 
lead agencies. A number of additional national institutions are involved in 
resource assessment, research, planning and development of management 
strategies. These agencies participate in or numerous aspects of pilotone 
site studies and are responsible for the development of coastal resource 
management plans for the site chosen. It is the expectation of the national 
institutions and ICLARM that this activity will serve as a model approach 
to coastal zone management problems elsewhere in the tropics. 

Small-scale fisheries management. ICLARM has recently received Ford 
Foundation support to extend its successful small-scale fisheries research 
from previous Southeast Asian focus to other parts of the world, especially 
South Asia. 

Emphasis is placed on the analysis and identification of components 
leading to successful management programs. It is expected also that these 
efforts will lead to the formulation of integrated and interdisciplinary 
procedures or frameworks for generalized application. 

Design of minimum-cost database systems for integrated management 
purposes and identification of hardware/software required for data storing, 
processing and retrieval is also emphasized. Microcomputer software designs 
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for management purposes at different levels of the decisionmaking process 

are expected to be developed as additional tools for management. 

Two major research projects within the Bay of Bengal region (in Bangla

desh and on the west coast of Thailand) were initiated, in which small

scale fisheries management policies will be conceptualized, and subsequent 

monitoring and evaluation procedures will be implemented. These manage

ment projects will provide an empirical base for the design of methodologies 

leading to appropriate management programs in small-scale fisheries. 
manual for a "database system for small-scaleIn addition, work on a 

fisheries management" has been initiated in collaboration with FAO and 

tested in the Bangladesh and the Thailand projects. 

Latin America and the Caribbean. ICLARM has had since 1981 an 

active cooperative project with the Instituto del Mar de Peru, funded by 

GTZ and concentrating on the assessment, through detailed analysis of time 

series dataof the effect of El Nifho on Peruvian marine fisheries. This project, 

which has a training component, has led to several publications, and a 

multiauthored book presenting the project results is currently in prepara

tion. It is hoped that this work will shed new light on the dramatic fluctua

tions in catch of the anchovy, the world's largest single fishery, at its peak 

comprising over 10% of global fish harvest. 

Another major linkage is with the Instituto de Sciencia del Mar y 

Limnologia of the National Autonomous University of Mexico, with whom 

an agreement formalizing and expanding our previously informal coopera

tion in training and fish stock assessment will be signed in early 1987. 

South Pacific. ICLARM's first involvements in the South Pacific region 

were in supporting the development of the South Pacific Commission's 

Regional Skipjack Survey and Assessment Programme and in convening, 
wasin collaboration with the SPC, a conference on Small Boat Design which 

held in New Caledonia in 1975. Another important ICLARM project on 

the problems of industrialization of a fishery oxamined the early problems 

and conflicts in the joint venture tuna fishery in the Solornon Islands and 

suggested guidelines for future avoidance of conflict areas. 

Although virtually all of ICLARM's activities are relevant to the South 

Pacific region, the first undertaking of direct and major importance to the 

region began in January 1983 when the International Giant Clam Mar

culture Project was formally initiated by Dr. John Munro, then Director 

of ICLARM's Resource Assessment and Management Program. This now 

forms a major component of the Aquaculture Program and has led to the 

development of the ICLARM Coastal Aquaculture Center in the Solomon 

Islands, for which a regional role is foreseen. 

ICLARM's current activities in the South Pacific include not only 

aquaculture but also the preparation by Dr. J.L. Munro of two reports 

(one in conjunction with Mr. S.T. Fakahau, Principal Fisheries Officer, 

Tonga) for the Forum Fisheries Agency. They deal with the rationale for 

implementation of cost-effective stock assessment systems in the South 

Pacific region. It is hoped that they will form the basis for some model 

assessment and management projects in selected South Pacific island groups. 
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Africa. ICLARM has had a modest impact on African fisheries science 
through the development of microcomputer-based stuck assessment methods 
applicable to marine and inland fisheries. Training in microcomputer tech
niques at ICLARM of an officer of the Zambia Department of Fisheries, 
and provision of a microcomputer and software for analyzing Zambian 
databases has been extremely successful. ICLARM's methods are being 
spread throughout Africa through ICLARM's Network of Tropical Fisheries 
Scientists and several training courszs. 

Training 

Training activities within the Resource Assessment and Management 
Program were rather extensive in 1986 and included the following: 

" Dr. Pauly's participation as lecturer in the FAO/DANIDA course in 
Tropica! Fish Stock Assessment held in Hirtshals, Denmark on 4-24 
May 1986. 

* 	 Supervision and guidance by Dr. Pauly of M.Sc. and Ph.D. students 
at the University of the Philippines and Kiel University, Federal 
Republic of Germany (including a one-week visit to the latter on 
29 April-3 May 1986). 

" 	 Lectures on fish population dynamics at the College of Fisheries, 
University of the Philippines (second semester 1985/1986), and 
lecture in a one-week course in computer-based fish stock assess
ment held in September/October 1986 for participants from regional 
fisheries colleges, both on behalf of the GTZ-supported Philippine-
German Fisheries Project. 

* 	 Participation of Dr. Max Aguero as lecturer in the FAO/China 
Training Course on the Management of Marine Fisheries, Shanghai 
Fisheries University, 4-29 October 1986. 

" Supervision by Dr. Max Aguero of the Doctoral Dissertation of 
Mr. A.K. Mahfuzuddin Ahmed ("A Simulation Model for Evaluating 
Benefits from the Use of Open Water Inland Fishery Resources of 
Bangladesh"). 

" Dr. Pauly taught at the University of Trujillo (Peru) a three-day 
course on "Metodos simple en la Dinamica de poblaciones de peces 
e invertebrados" (October 1986). 

The extensive activities of the ASEAN Coastal Zone Management 
Project are documented in a relevant project summary. 

Advisory Services 

Dr. Munro performed a consultancy for the Forum Fishery Agency, 
while Dr. Pauly advised, in late 1985/early 1986, the Kuwait Institute for 
Scientific Research on fishery research and, in October 1986, the Instituto 
del Mar de Peru on stock assessment methodologies, on behalf of the GTZ
supported Programa de Cooperacion Peruano-Aleman (PROCOPA). 
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Program Plans for 1987 and the Next Decade 

The activities of ICLARM's Resource Assessment and Management Pro
gram in the next decade will be directed towards assistance in establishment 
of coastal zone management plans and fisheries resource management pro
grams in a number of countries. Several externally funded projects will help 
towards this end. Other major activities will be the continued development 
and dissemination of methods suitable for tropical stock assessment and 
resource management, with particular emphasis on integrated microcom
puter software for use in fish stock assessment and management decision
making in developing countries. Examples of such software are the package 
recently published by Vakily et al. through FAO (see list of publications 
below), the Compleat ELEFAN programs, and the microcomputer suite 
of programs for the analysis of mark-recapture data, as well as the template 
for stock assessment through spreadsheet analysis recently developed by J.L. 
Munro. It is planned to consolidate all ICLARM activities related to soft
ware development into a single project, the "ICLARM Software Project", 
which will maintain, document and distribute the "Compleat ELEFAN" 
and other programs written by ICLARM staff, as well as public domain 
software of potential usefulness to tropical fisheries science (including 
aquaculture and economics). 

Meetings Attended, Papers Presented 

New Marine Technology and Social Change in the Pacific, Australian Na
tional University, Canberra, Australia. 13 March 1986. (J.L. Munro)
 
Paper presented:
 
Munro, J.L. Fishery resources of the Pacific islands.
 

GTZ/UPV Workshop on the Production of Cured Fish in the Tropics, Uni
versity of the Philippines in the Vjsayas, Quezon City, Philippines, 
14-25 April 1986. (J.M. Vakily) 
Paper presented: 
J.M. Vakily. Processing and marketing of green mussel (Perna viridis) in Thailand. 

IREP/OSLR Workshop on the Recruitment of Tropical Coastal Committee, 
Campeche, Mexico, 21-25 April 1986. (D. Pauly) 
Papers presented: 
Pauly, D. Some concepts and methods for the study of recruitment in tropical 

demersal communities. 
Pauly, D. and J. Ingles. The relationship between shrimp yields and intertidal 

vegetation (mangrove) areas: a reassessment. 
Navaluna, N.A. and D. Pauly. Seasonality in the recruitment of Philippine fishes 

as related to wind patterns. 
The First Asian Fisheries Forum, 25-31 May 1986, Manila, Philippines. 

(M. Aguero, T.. Chua, A. Cruz, R. Dubois, L. Palomares, D. Pauly, 
1. Paw, M. Soriano)
 
Papers presented:
 
Aguero, M. and B. Lockwood. Resource management is people management.
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Bagarinao, T. and Chua, T.E. Egg size and larval size among teleosts: implications 
to survival potential. 

Chua, T.E. An overview of the fisheries and aquaculture industries in Asia. 
Mines, A., I.R. Smith and D. Pauly. An overview of the San Miguel Bay fisheries. 
Mureau, J., C. Bambino and D. Pauly. Indices of overall fish growth performance 

of 100 tilapia (Cichlidae) populations. 
Pauly, D. Concepts that work: sonic advances. in tropical fisheries research. 
Pauly, D. and ML. Soriano. Some pracilcal extensions to Beverton and Holt's 

relative yield-per-recruit model. 
Indo-Pacific Fishery Commission, Fifth Session of the Committee for the 

Development and Managemnent of Fisheries in the South China Sea, 
Bangkok, Thailnd, 28-30 July 1986. (J.M. Vakily) 

GERMA Conference on Small Scale Fisheries and Economic Development, 
Rimovski, Canada, 10-15 August 1986. (M. Aguero)
 
Paper presented:
 
Aguero, M. and G. Costello. Constraints to the development of effective fisheries
 

managemen, in the LDC's: Implicatiens for training and research. 
Chapma, Conference of El Niiho: an International Symposium, Guayaquil, 

Ecuador, 27-31 October 1986. (D. Pauly) 
Paper presented: 
Pauly, D., I. Tsukayama and H. Tovar. Sonic preliminary results from an interna

tional multidisciplinary project aimed at reconstructing time series on the 
Peruvian ecosystem, for the years 1953-1982. 

Interdisciplinary workshop on Issues in Fisheries Development, Centre for 
Development Studies, Aakulani, Trivandrum, India. 20-25 November 
1986. (M. Aguero) 

WESTPAC symposium on Marine Science in the Western Pacific, Townsville, 
Australia, 1-6 December 1986. (G. Silvestre, C(.llege of Fisheries, UPV) 
Paper presented: 
Silvestre, G. and D. Pauly. Estimates of potential yield and economic rent from 

Philippine demersal stocks, 1946-1984. 
Workshop on the Assessment of ihe Coastal Profile of Lingayen Gulf. 

ASEAN/USAID/ICLARM Coastal Zone Management Project, Batangas, 
Philippines. 5-7 December 196. (M. Aguero) 

Publications and Consultancy Reports 

Aguero, M. 1986. Bangladesh fisheries: a challenge to resource managers. Naga, The 
ICLARM Quarterly 9(3): 11-12. 

Aguero, M. 1986. Training for fisheries management in developing countries. Naga, The 
ICLARM Quarterly 9(4): 14-15. 

Aguero, M. and B. Lockwood. 1986. Resource management is people management, 
p. 345-348. /n J.L. Maclean, L.B. Dizon arid L.V. Hosillos (ecds.) The First Asian 
Fisheries Forum. Asian Fisheries Society, Manila, Philippines. 

Aprieto, V.L., J. Saeger and D. Pauly. 1986. Introduction, p. x-xx. In V.L. Aprieto, J. 
Saeger and D. Pauly (eds.) Selected papers on Philippine marine fisheries resources 
(1947-1986). University of the Philippines in the Visayas, College of Fisheries, 
Tech. Rep. Dept. Mar. Fish. 9. 436 p. 
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Aprieto, V.L., J. Seger and D. Pauly, editors. 1986. Selected papers on Philippine 
marine fisheries resources (1947-1986). University of the Philippines in the Visayas, 
College of Fisheries, Tech. Rep. Dept. Mar. Fish. 9. 436 p. 

Bagarinao, T. and Chtua Thia-Eng. 1986. Egg size and larval size among teleosts: implica
tions to survival potential, p. 651-656. In J.L. Maclean, L.B. Dizon and L.V. 
Hosillos (eds.) The First Asian Fisheries Forum. Asian Fisheries Society, Manila, 
Philippines. 

Brey, 	T. and D. Pauly. 1986. A user's guide to ELEFAN 0, 1 and 2 (revised and expanded 
version). Berichte des Institut fbr Meereskunde an der UniversifAt Kiel, no. 149, 
77 p. 

Caverivilre, A. 1986. Bigger net mesh size will mean bigger catches in the Ivory Coast 
trawl fishery. Naga, [he ICLARM Quarterly 9(3): 19-20. (Translated from French 
and edited by D. Pauly). 

Chua, T.E. 1986. An overview of the fisheries and aquaculture industries in Asia, p. 1-8. 
In J.L. Maclean, L.B. Dizon and L.V. Hosillos (eds.) The First Asian Fisheries 
Forum. Asian Fisheries Society, Manila, Philippines. 

Chua, T.E. 1986. Managing ASEAN coastal resources. Tropicai Coastal Area Manage
ment 1(I): 8-10. 

Chua, T.E. 1986. Aquaculture production in Asia: a reassessment. Naga, The ICLARM 
Quarterly 9(2)" 13-15. 

Chua, T.E. 1986. Contract system boosts Chinese fish production. Naga, The ICLARM 
Quarterly 9(3): 8-10. 

Chua, T.E. 1986. Aquaculture trair..ig in developing Asia. Naga, The ICLARM Quarterly 
9(4): 7-10. 

Chua, T.E. 1986. The need to review fisheries education in Asia. Naga, The ICLARM 
Quarterly 9(4): 13-14. 

Dubois, R. 1986. Coastal resources management and ASEAN: the need for alternative 
approaches. Tropical Coastal Area Management ](1): 4-6. 

Mines, A. I.R. Smith and D. Pauly. 1986. An overview of the San Miguel Bay fisheriuc, 
p. 385-388. In I.L. Maclean, L.B. Dizon and L.V. Hosillos (eds.) The Frst Asian 
Fisheries Forum. Asian Fisheries Society, Manila, Philippines. 

Moreau, 	)., C. Bambino and D. Pauly. 1986. Indices of overall fish growth performance 
of 100 tilapia (Cichlidae) populations, p. 201-206. / J.L. Maclean, L.B. Dizon and 
L.V. 	 Hosillos (eds.) The First Asian Fisheries Forum. Asian Fisheries Society, 
Manila, Philippines. 

Munro, J.L. 1986. Marine fishery resources in the Philippines: catches and potentials, 
p. 19-45. In D. 'auly, J.Saeger and G. Silvestre (eds.) Resources, management 
and socioeconomics in Philippine marine fisheries. University of the Philippines 
in the Visayas, College of Fisheries, Tech. Repl. Dept. Mar. Fish. 10. 217 p. 

Munro, J.L. 1986. Workshop synthesis and directions for future research, p. 639-659 
(Chapter 13). In J.J. Polvina and S. Ralston (eds.) Biology and fishery manage
merit of tropical snappeis and groupers. Westview Press Inc., Boulder, Colorado. 
659 p. 

Munro, J.L. 1986. Methods for ,ppraisal and assessment of coastal fishery resources 
in the South Pacific region. Report to the Forum Fisheries Agency. ICLARM 
South Pacific Program Consultancy Report. 41 p. 

Munro, 	 J.L. and S.T. Fakahau, 1986. Monitoring and management of coastal fishery 
resources in the South Pacific region. Report to the Forum Fisheries Agency, 
Honiara, Solomon Islands. ICLARM South Pacific Program Consultancy Report. 
34 p. 
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Munro, J.L., J.D. Parrish and F.H. Talbot. 1986. The biological effects of intensive 
fishing upon coral reef communities. Chapter 3. In B.Salvat (ed.) Human activities 
causing damage to coral reefs. UNESCO/IUCN, Paris. 

Pauly, D. 1986. Fisheries scientists must write. Naga, The ICLARM Quarterly 9(2): 8-9. 
Pauly, D. 1986. On improving operation and use of the ELEFAN programs. Part I1: 

Improving the estimation of L.. Fishbyte 4(1 ): 1S-20. 
Pauly, D. 1986. A brief review of methods used by the participants at the GFCM Work

shop held in Sidi-Fredj on sample analytic methods for stock assessments, 16-18 
November 1985, Annex P., p. 152-161 (French version, p. 145-151) FAO Fish. 
Rep. 347. 231 p. 

Pauly, D. 1986. A simple method for estimating the food consumption of fish popula
tions from growth data arid food conversion experiments. U.S. Fish. Bull. 84(4): 
829-842. 

Pauly, D. 1986. On improving operation arid use of the ELEFAN programs. Part Ill. 
Correcting length-frequency data for effects of gear selection and/or incomplete 
recruitment. Fishbyte 4(9): 11 -13. 

Pauly, D. 1986. Concepts that work: some advances in tropical fisheries research, p. 15
18. In J.L. Maclean, L.B. Dizon and L.V. Hosillos (eds.) The First Asian Fisheries 
Forum. Asian Fisheries Society, Manila, Philippines. 

Pauly, D. 1986. A brief historical review of living marine resources research in the Philip
pines, p. 3-18. hn D. Pauly, J. Saeger arid G. Silvestre (eds.) Resources manage
ment and socioeconomics of Philippine marine fisheries. University of the Philip
pines in the Visayas, College of Fisheries, Tech. Rep. Dept. Mar. Fish. 10. 217 p. 

Pauly, D. 1986. ICLARM arid coastal resources management. Fropical Coastal Area 
Management 1(1): 7. 

Pauly, D. 1986. On improving operation and use of the ELEFAN programs. Part IV: 
Conclusion. Fishbyte 4(3): 14. 

Pauly, D. 1986. Problems ol tropical inshore fisheries: fishery research on tropical soft
bottom communiies and the evolution of its conceptual base, p. 29-37. In E.M. 
Borgese and N. Ginsburg (eds.) Ocean Yearbook 1986. Chicago University Press. 

Pauly, D. 1986. Ecological modelling and the integration of fishery research by KISR/ 
MFD. Consultant Report to the Kuwait Institute for Scientific Research/Mar
culture and Fisheries Department. 11 p. 

Pauly, D., N. David arid J. Hertel-Hulff. 1986. Fishery statistics on the microcomputer: 
A BASIC version of Hasselblad's NORMSEP program. Bay of Bengal Programme. 
BOBP/MAG/3, Colombo. 12 p. 

Pauly, 	D. and C.P. Mathews. 1986. Kuwait's finfish catch three times more shrimps than 
its trawlers. Naga, The ICLARM Quarterly 9(1): 11 -12. 

Pauly, D., J. Saeger and G. Silvestre, editors. 1986. Resources management and socio
economics of Philippine niarine fisheries. University of the Philippines in the 
Visayas, College of Fisheries, Tech. Rep. Dept. Mar. Fish. 10. 217 p. 

Pauly, D. and M.L. Soriano. 1986. Some practical extensions to Beverton and Holt's 
relative yield-per-recruit model, p. 491-495. In J.L. Maclean, L.B. Dizon and 
L.V. Hosillos (eds.) The First Asian Fisheries Forum. Asian Fisheries Society, 
Manila, Philippines. 

Silvestre, 	G.T., R. Regalado and D. Pauly. ,986. Status of Philippine demersal stocks: 
inference from underutilized data, p. 47-96. fn D. Pauly, J. Saeger and G. Sil
vestre (eds.) Resources management and sociocconornics of Philippine marine 
fisheries. University of the Philippines in the Visayas, College of Fisheries, Tech. 
Rep. Dep.. Mar. Fish. 10. 217 p. 
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Vakily, J.M. 1986. Processing and marketing of green mussel (Perna viridis) i, Thailand, 
p. 224-233. In A. Reilly and L.E. Barile (eds.) Cured fish production in the tropics. 
Proceedings of a workshop on the production of cured fish. University of the 
Philippines in the Visayas, Diliman, Quezon City, Philippines, 14-25 April 1986. 

Vakily, 	J.M., M.L. Palomares and D. Pauly. 1986. HP 41CV calculator programs for 
fish stock assessment. FAO Tech. Pap. 101, Suppl. 1, Rome, 255 p. 



Resource Assessment and Management Program
 
Project Summaries
 

Project Title Tropical Fish Stock Assessment Project
 

Cooperating Institution Predominantly in-house studies, with 
 informal linkages with 
various research institutions 

Duration Continuous from July 1979
 

Key Personnel ICLARM Dr. Daniel Pauly; Dr. John L. Munro; Ms. 
 Maria Lourdes 
Pa lomares; Ms. Mina Soriano 

Objectives 

" To increase our understanding of the dynamics of exploited tropical fish com
munities. 

" To develop stock assessment methods which are ! i,,htforward and readily
applicable to tropical stocks. 

Results 

The list of publication and conference papers by staff of this project demonqrate
the productivity and breadth of the topics covered. Noteworthy were the 1986 seriesof method and concept-oriented paicis presented at the IREP/OSLR Workshop on the
Recruitment of Tropical Coistal Coroniunities, Campeche, Mexico, April 1986, and atthe First Asian Fisheries Forum held in Manila, May 1986, as well as the project's con
tribution toward editing two multiauthored reports by the College of Fisheries of the
 
Universi,, of the Philippines in tile
Visayas. 
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Fig. I. l)ifference betheer esetimalud ields(A) and catch-lie-efloit (13)cot11pLted based on theassumption that allanimals caught, e.g., shrimp ener the lisher at the sul.isi/e ("knife-edge selection", Case I),and assuming that entry into the fishery occuis over a nariuw (Case "Ior wide (Case 3)range of si/e. The model in Case I, adopted from temperate fisheries predicts highel catch and suggests
small mesh si/c to be appropriate. (ases 2 and 3 give opposite, but correct results. 
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Project Title 	 Network of Tropical Fisheries Scientists 

Cooperating Institutions 	 Fisheries Resources and Environment Division, Fisheries 

Department, FAO; FAO/DANIDA Training Course in Fish 

Stock Assessment in the Tropics; Norwegian Agency for 

International Development (NORAD) 

Duration 	 Continuous from April1982 

Key Personnel ICLARM .	 Ms. A. Cruz (Network Secretary) 
Dr. J.L. Munro (Fishbyte Editor) 

Gbjectives 

" 	 To enhance communication between fisheries scientists working on the assess

mert, conservation and management of tropical stocks. 
" 	 To enhance output of these scientists b' improving access to literature, provid

ing free database searches, distributing manuals and other literature and publish
ing a newsletter at regular intervals. The technical focus is on the estimation of 

the biological, fishery and socioeconomic parameters which determine the mag

nitude of harvests and the application of those parameters to models to arrive at 

scientifically sound management measures for tropiral stocks. 

Results 

Growth of the Network of Tropical Fisheries Scientists (NTFS) has been remark

able in 1986 with over a hundred new members joining, bringing the totil to 680. The 
network now covers over 80 countries with 51% of the membership coming from Asia 
and Africa, a quarter from USA and Europe, while the remaining percentage isscattered 
over Latin America, the Caribbean, Australia and the Pacific. 

Following a severe funding problem in late 1985, the Network secured continued 
support from the FAO/DAN IDA Training Course in Fish Stock Assessment in the Tropics 
and from the FAO Regular Program. To this will be added, from 1987, a generous grant 
from the Norwegian Agency for International Development (NORAD). 

This supp,,r,! has allowed the Network to intensify distributions of FAO manuals 

and other materials, inclusive of reports by members. The average requests reached 40 per 
month in 1986. 

The Network has clearly enhanced communication among members, reinforced 
ongoing research, and helped libraries, which would not have been possible otherwise, 

given the present dearth of foreign exchainge and exorbitant cost of mailing. Three issues 
of Fishiyte wele produced in1986. The newsletter has been successful in filling the 
information gap on resource assessment methods and microcomputer software develop
ments. 
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Project Title Management-Oriented Fisheries Research Project 

Cooperating Institutions Marine Fisheries Research Institute (BPPL ), Jakarta, Indo
nesia; Institulb del Mar de Peru (IMARPE); Programa 
Cooperativo Peruano-Aleman de Investigacion Pesquera 
(PROCOPA); Department of Fisheries, Zambia; Skaggs 
Foundation (Indonesian Module) 

Duration C01ntinuotI from \pril 1982 

Key Personnel BPPL Mr. A. Dwiponggo 
IMARPE Ms. I.Tsukayam;a 
PROCOPA Mr. Jaime Mendo 
Zaimbia Dr. S.P. Subram,,niam arid Mr. R. Matipa 
ICLARM :t)s.Daniel Pauly arid J.L. Munro 

Objectives 

* To strengthen the capahilitie, of tileparticipat i,g countries to manage their
fisheries by creating stock assessment and managenient modules (SAMMs) in
varioIs countries and Inlstitutions. Each SAMM villdevelop a small Inucleus of 
well-trained researchers. 

* To train fishery scientists in the interpretatiol of lishery data (especially in ex
tracting a malximuni l informationhf from available data) aInd in formulating 
iniplenientulle rnnilmgellent options. 

• Io(help deterline, ill the countlies involved in the pioiect, the basic informa
tion reqturrtillS for stock assesslent and fisheries nianagenerit.

* To plio(luce well-docunlented Ieviews Of tlhe varioui, fisheries investigated and 
original studies on tropica1l Iish population dynanlics.

" lo help establish a di logue hetween the fishery managers and tile fishery
hiologists, and hetsveen the fisheries departments and the universities of the 
project's host conti ries. 

Results 

Three nodules wele operatioraln in 1986. 
hlflleltsid /11)dl/e. Mr. Dwiporiggo(If BPPL visited ICLARM illSeplenber 1986
 

too assist svih tlhe finli/ation of the project's main 
 output, allalias of the "growth,

netality and recruitl ient 01f commercially exploiid fish and perileid shriiit 
 of Indo
nesi'l", which after several delavs, one oIf whicl wis destlruction of much of the original
niateriarl illa fir at the press, is expected to ie pohlished in iid-1987.
 

elwriwioln mohdile. ilie acquisition, stindar dii~ton aid 
 ianalysis (If time series data 
on the PerliViAln ,nlIhliveta 1mndits cusyslern Cdntineild througLh 1986. Interiediate
restlts were piesented on helalf of tileproiect itthe ChGlalulElI Nii6o conference held
in October 1986 in Gui.yaquil, I:cuador (see Fig. 2). Also, Dr. Pauly visited, illDeceniber 
1986, the Pacific Fisheries [nvironnent,i IGrop (NOAA, NM FS, MonleIey, California,
USA) hotn t(help illnai/e contlihulionS to le included in tilehook thai will contain
the project results ar(d to ,rrarnge for th visit of a Peruvian scientist, Mr. Jaime Mendo,
to that institution, where lie will complete a major contribiti l for tlie project incoop
eration with NMFS staff. 
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As a result .A the great strides made by the project, and the likely completion in 
mid-1987 of the planned book on "The Peruvian anchoveta an..' its upwelling ecosystem: 
three decades of changes", the sen'or management of IMARPE has formally requested 
the assistance of ICLARM in aissisting with the organization of an international work
shop to be sponsored by IMARPE, PROCOPA (GTZ) and ICLARM and to be held in 
August 1987 in Lim', Peru, and whose aim it will be to help with the formulation of a 
draft management plan for the Peruvian upwelling ecosystem as a whole. 

Zambian module. This module, equipped (as wa; the Indonesian module) by 
ICLARM with aTRS 80 microcomputer, a printer, softwar : and other materials, has been 
operational since July 1984. The first phase came to an end on 30 June 1985 and by 
mutual agreement w3js extended to the end of 1986. Adaptation to the TRS 80 com
puters of some soltw;tre recently developed at ICLARM for use with Apple and IBM 
computers was initiated in 1986; once completed, it will be given to the Zambian Depart
ment of Fisheries, as well as to BPPL in Jakarta, Indonesia. 
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Fig. 2. Relationship between the growth performance of the Peruvian anchoveta and its mean annual 
biomass, 1954 to 1982. The results, whether one includes the point for 1957 or not indicate a close 
correlation, suggestive of density-dependent changes of anchoveta growth performance. 



Project Title Growth Studies on Cultured Marine Bivalvcs of Thailand 

Cooperating Institution Chulalongkorn University, Derartment of Marine Science 

Duration December 1985-May 1987 

Key Personnel Thailand Dr. Suraphol Sudara; Ms. Jintana Nugranad 
ICLARM Mr. J.M. Vakily 

Objectives 

" To develop and apply to as many impo',ant species as possible, methods for the 
ag,. determination and growth parameter estimation of Thai bivalves, inclusive of 
m:i..ids based on daily shell rings. 

" To analyze extant length-frequency data on Thai bivalves and to derive manage
ment options for the stocks investig.-,,J.
Ii train Thai marine scientists in microt .a iputer-based stock assessment methods, 
particularly in analysis of size-frequency data. 

Results 

In early 1986, growth experiments were started with marked animals of two shell
fish species, namely cockl,,s (A1noc/ara granosu) and mussels (Perna viridis). Their growth
in length was monitored mor..n ly. Field surveys were carried out with the participation
of students of tne Dcpartmar it ,i Marine Science. Of particular interest was whether tidal 
differences in water [eve, iitcct the growth of cockles.
 

Preliminary results indi ate 
that the growth of cockles is remarkably slowed down 
at sites that regularly fall dry during low tide. On the other hand, it was observed that 
cockles were subject to increased mortality in areas that did not fall dry but remained 
covered by only a thin water layer which exposed the animals to very high water tem
peratures. This suggests that cockle culture is probably best done in areas with a water 
level of at least one meter during low tide. 

Green mussels were kept in net bags. An interesting observation during the field
experiment was that handling of green mussels resulted in induced spawning. The spat 
were then found the following month attached to the net bags. This may allow spat 
production on an experimental scale in places where natural spatfall does not occur.

During the experiments, cockle, grew at ! rate of approximately one mm per
month, whereas green mussels reached nearly four mm per month. 

During the concluding phase in early 1987 an attempt will be made to identify
periodic "growth rings" in the microstruc.ure of the shells and these related to the 
known growth performance of each animal. This, eventually, will allow to use the period
icity of the formation of growth rings to gain insight in the life-history of tropical bivalves. 

From 19 to 23 May 1986 a training course was hold on the use o' commercial soft
ware packages for scientific research at the Department of Marine Science of Chula
longkorn University. This course was dlanned in response to the growing interest of
researchers in the use of modern computer technology and its application in scientific 
research. The course lasted for six days and was well attended by both students and 
professional staff of the department. 
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As a follow-up to the training course, a second microcomputer was purchased 
by the project and made available to students for data analysis, along with personalized 
assistance to use of both hardware and software. 

]A 

Cockles, Awrdura qranosu. Photo by Wong Tat-Meng. 
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Project Title 	 ASEAN/US Cooperative Program in Marine Science; Inte
grated Coastal Resources Management Project (CRMP) 

Coordinating Agencies 	 BRUNEI-Department of' Fisheries of Ministry of Develop
rnent; INDONESIA-- Indonesian Institute of Science; Direc
torate General of' Fisheries (Lead Implementing Agency) 
Center for Oceanological Research and Development; Uni
versity of Indonesia; Bogor University of Agriculture; Re
search Institute for Marine Fisheries; MALAYSIA Ministry 
of Science, Technology and E-nvironnent; Fisheries De
part ment (Lead Iml)lementing Agency); Universiti Kehang
saan Malaysia; University of Malaya; Forest Research Insti
lute; Universiti Pe'rtanian Malaysia; PIILIPPINES National 
Science and Technology Authority; Philippine Council for 
Agriculture and Resources Reseachi and Development; 
University of the Philippines: Mauire Science Institute/ 
Institute of Social Work and Cononurnily Develipntent/Uni
versity o[ the Philippines in the Visiys; BIureau of Fisheries 
aind Aquatic Resources; SINGAPOR_ Science CiLnocil Of 
Singapore; National University o Singapore: Primal y Produc
lion Department; TI-IAILAND Oflice of the National 
Environment Board, Ministi y Of Science, tchnology and 
Energy; ro.urism Authority; Fi'heries Departmnl t; Forestry 
Department; Land Development Department; Kaselsart 
UniversitV; Chulalongkorn University; MahidOl University; 
Mineral Resources Dcpartmen; Thailand Develpipment 
Reseurch Inltilule 

Duration :4 yearS hegifiiing I Innary 1986 

Key Personnel IBrunei Awang Matdanan hin flaii Jaafar/Ptngirnl Shalifldin hin 
PI)ngiranl -lji Yusof 

I hdolnesia I . PurwvitO MruitiuSIi Ito, Di. Kasijan Roniniolitrto 
Malaysia : -)r.AhuIBAka Ja.il,, Ms. Ch'ng Kim Looi 

Philippines : Di. Ralael 1). (,uenielt Ill, Dr. Ldgardii 1). Gorne/ 
Singapiire MI. Leslie C0uing, DI. ChIILu l.ke Ming 

Thailand : Mi. Arihtlin SuphapiiMk, Dr. l'eralyLlt PiOii)etchi 
ICLARM Ir. Chuau Thiailng (Project Ciiidinam); Dr. Random 

l)uh3iis (Technical Advisir) 

Objectives 

The gold of ire CRMP is to increase existing capahilities within the Assici,ition of 
Southeast Asian Natiois (ASEAN) region to develop aId implement comlprehensive, 
r-ultidisciplinary and environmentally-suslainahle coastal resiurces managenent stra
tegies through: 

e 	 analysis, documenrtatio and dissemination of information oni trends in coastal 
iesources development; 
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* increasing awareness of the importance of coastal resources management policies
and identification, and where possible, strengthening of management capabilities;

* provision of technical solutions to coastal resources use conflicts;
* promotion of institutional arrangements that bring multiscctoral planning to 

coastal resources development. 

Results 

The init ial phlas (d pir;ject activities commenced afte, 'he signing of the Memoran
dum I ,gi'erent bets.,een USAID and ICLARM in Augus 1q85. This was followed 
by a Ib-1nth perfiod d12 ing which the following major activities .,ere undertaken: estab
lishment (I th pit ct i)ficc. at ICLARM; prelration of guidelines for in-country pro
gram ird minul ,tork plans as well as the development of a program pln lo training
and irlifrl itiml; hmflirn it( the Prrrject Steering Committee; and preparation of the
pinject imt'riiiriing g,,iillire,,. 

Parlilpit hligCo nlrit", tlreli ltu k ltPs 1,o'ettip their owYi prijetl lailagenlent
stirln ltire,, retiretd ,iirtial s k i11n1,id n lied pilt sites, inplenien ilg institutions,
,igeIc ,isMR pir n ,I 1l be ins le1 in ih'pi(Iect, I)r1(ell heiI rVl rnlirralaid t,( 
s1te inl't)illiilts. 

\ 11r.n1m li sitii ig lit It ear sis tileprepatiln 0tilthe crulli y enviroin
ilrlli, pidlics s iill ss rl t- pei)L telltdtlillg niatiOri,1l workshops.. Aili e nr,ijii under
t,iking w,ts tI1Cl iiepii tior ,liid gw,,iiti/aln (d tIraining .ictivilies and iorngrinls. A two-
Vt,ttu cr111114 liii11rforernh lii Rse'ich ari fromM11iier ws Coidcte 

2) Septenihri to 13 
 ()c' ler 1)86 it ICLARM attended Iy 13 p ticipants rorn five

ASI AN CtIrriti is. lie L.rilse jiillliilylhrnisend 
 ilaqullic resourC iniririatlion collec

t riet il,itt di seni llt S ll is hti iI as w Lse o1 iicrrrcOr (tputer(s.
 
Midin l-ler,calemnlic tr,lining (Mast,ers degree level) was also
iii initiated. Ur1der thissLilt-ire, ctch P I ilpit rig 011.rt 1 rrllr(iiiildit-S lire I hincindidie higher degree tra!ining
 

illetuMiri lt lrriihlgervtrrr ill i US univeisity. 
Parr iciatling couiniries haive already m4de 
, rJgtlillL'ei.1s
li Ci (iil tPHschille.
 

I i s lII As e\eculing igelicy nil ilie project,
, '.RM, tire CrrrL filliilelits 
Clhlls it Ihe IIt1'i ig ieis to icihiile sirnllt eiilimneruiof tile project: (I) providing
tlechinicil is,,iice hi ecl ini-couill\ project annu,il \,ork plan prepir,iion; (2) assist
rig eaicih paiiicipriig criritiy ilestilishing lind dishurienrenl piOcCduIres; (3) assist
illgc,uiirit s ii lie ilat -gtherrg and synlhesis pirhse led ig lii eivir Irienltal profile
pet1lii l,iieilr e )Ile se lcl i-prurnsails ind develipilerit of sile-specilic coastat1esoilict's iI,1igClienit Iis,111N; (i) assisting illthe preparaitions for in-country workshops;
(5) i 'iiinigiind ngin/jug triiring courses scheduled thl)ughoutI the project; (6) pub
i.llur 01 the pr)OjcCl hi)chure; (7) esiblishinteit n)Ilinkages with rClate'd 
 international 

arid iegirlil,agencies; (8) pieparatii )riroster/directory Oif e\perts iron ASEAN andi 

iel USA \hslse e\cpeiris is telited ito 
 r gernleilt; 
CRM hihligriph s'iih emphlsi 

,lstl ZOI 1ie ,1ia (9) initiation of a 
, rin the ASEAN region; (10) publication and dissemina-

Iion 01 tlheploject niewslettei, "Trnpical Coastal Area Management".
 
-rhese activlies will be foll iwed Up in 
 1987 by further training activities, prepara

lion of ed ucatiiial material aindlother specific activities to support the general theme of 
sustainable use of coastil resources in the ASEAN countries. 

http:gtlillL'ei.1s
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Partricipants i ire IrforlOration Research ,ind Nlarlgenrent [Fraining Course lor tire ASLAN Coastal 
Resources .'%la:rage.retn; Proi.ct held at ICLARI, 29 September to 13 October 1980. Lut to r;lIt 
(ShJfldinq): I. I vrer, A. (Jiroled (ilrilippine,), C. Ks;mauk Yu Pin (Singapore), N. Mltr, C. I ocino 
('iilippines), N.i. liiahap Ir'dorresia), L. SIr !tis .ue.Ick (Singalpore) and S. Kaiornati ,mdi ([hai
aind). i.1-1t if/mt /m1Y):( I. [tin Midun (Mala sia), I . Cinco (Philippines), S. Nlongkol (Indo

ro42,a), '. 'lejaatmi Ihaial l) iud M.N. Mohd. raupek (Malaysia). 

Human settlement at one of the islands in Phangnga Bay, Thailand, showting integration of coastal 
cage culture in augmenting fish production. This bay is one of two project sites in Thailand. 



Project Title 	 Management Options for Tropical Small-Scale Fisheries 

Cooperating Institutions 	 The Ford Foundation; Bay of Bengal Piogramme; Food and 

Agricultural Organiiation (FAO); Ministry of Fisheries and 
Livestock, Bangladesh; ,ind other institutions to be identified. 

D!.-ation 	 2 yuas, beginning Maich 1986 

Key Personnel ICLARM 	 Dr. Max Aguero; Project specialist (to be hired) 

Objectives 

S1O develop 1urther suithlbIC inlierdiscip li nary research methodologies for analysis 

of management options within an integrated approach to small-scale fisheries. 

• 	 To develop lurt'her quantitative as well as qualitative tools for tile analysis of 
ilportant sOciOeconOliC Ispects of tropical sn,ill-scale isheries ,and the iden
tification of the haSic underiving caIuse-,lfecl relationships. 

* 	 To identily arrd dtutJUIen tile vaious institutional types and conditions that 
hive resulIted in succesSLfl Management of small-scale fisheries ard related activi
ties in tlropial developirg countlies. 

" 	 TO develop aind widely disseminat, a reseach manuail hased on the ahove inter
disciplinr\V ictlrdologies aid lindings. 

" 10 develo) irhlimllation systerri guidelioes to improve the decisionmaking pro
cess ill S11,1I-CAlc lisl'lies 11,nagemnll. 

0 I[o develup a trainiolg curliLluinL rod courses in the use of these rmethodologies 
ind ,ippliclt inn f mIiniOc o unplets in fiSneCS m11anagenlent. 

Results 

I he fullillernl f tile Wide iInge of ohjectives establisi.,d above imply that I num
her of dilI en in t iviieS omust he corLduccd. Several of then have already been accom

plisLed under diflererit suhproects: 

/Inn;qhlcstnf/ciI. A,t\riqIe ald irIdcpCndeIr monitoling aid evaluation research 

p01muct is in plig 's in cooperatlion with teclnicll stll of tile Ministry of- Fisheries aind 
LivesIOLi. Of Bauirldesl, a highly qadliflied teCArn Of BiglaIdeshi experts, arnd several 
orgariined glruops O liofing cnmuniliescr iof f lthe New Marmgernntl Inild Fisherv Policy 

of BalnglILdCSr. Ihe pj(iect expects to identifv key lfctOhr !eading to stIccess or lailure 
of tile lterntllive lrrralmgellienr iptliorrS ilpleileinled Onl rrr exlrimelllt:ll hasis aid to 

explOle )OSsi-hililies of geierailiing frolli these expe erice1', to other fishlng corlnlurilies 
(Of otlhel developing nations) whele similar conditios xist. 

Airringerens aind prepriation of several acti.ities which will take place during 
1987 have ieci liniliied. They will lead to the inplenie.ition of ain intensive traning 

pro(grrn on the "Method:,, Prohlerns ,aid Solutions on Data Acquisition"; finalitation of 
a helrchuark leport; testing Of the monitoring ard evaluation nmlethodology; aCquisition 
of the min cIor1nlptter facililies needed for the inforrnation/data storage, retrieval, pro
cessing and ainrlysis activities; arid ar intensive training program on Fisheries Economics 
and Marigement hr senior officers of the Goveriniet of Bangladesh, which will include 

visits to inplotntaint fishing nat iis of Asia. 

8..
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Simulation and programming techniques are being used to model the inland fish
eries of Bangladesh in a doctoral disseration being conducted at ICLARM by University
of Chittagong's resource economist Mr. A.M.K. Mahfuzuddin Ahmed, who finished his 
Ph.D. course requirements at Universiti Pertanian Malaysia (UPM). Guidance and super
vision are conducted at ICLARM. 

Buy of Bengul desk stud,. Identification, analysis and evaluation of self-regulatory 
mechanisms as management options for small-scale fisheries are being conducted under 
the sponsorship if the Bay of Bengal Programme. Several experiences of the region 
(Thailard, Indonesia, Malaysia, Bangladesh and the Philippines) ire being discussed aind 
compared. Preliminary results will be piresented at the Conference on People's Participa
lion to be held in Bariralore, India, 5-10 May 1987. 

Manua/ of) data and inlbramution neec.s lor small-scale fis'.eries management. A 
Manual intended to 1rivide guideliiles for ihe acquisition of iifiormit ion and irpIlenenita
tion of a database system lor snilil-scAi lislheries mairigelenl purposes has hiCen dis
cussed and dialled between ICARM aid FAO. -Ihe iinal version is expected to he 
finished by mid-1987 and oiiltly pLh b17hed by FAG and ICLARM. 

-railing l manugenment of nr./ine fisheries. Cooperating with FAG experts, 
Dr. Aguero k ctured at the Shanighai Fishler .Ls University on socioeconomic aspects of 
fisheries manigemenit. The successful c mpletio~n of this course has led to requests from 
Shanghai Fisheries University ,iuthor itiCs for collaborative activiilies and training on the 
application of micrOcim)utlers to fisheries Management to be implenented by ICLARM. 

Traditional vessel used In inland fisheries, Bangladesh. 

Opening ceremony of the FAO/China Training Course on the Management 
of Marine Fisheries, Shanghai, October 1986. L to R: Mr. Ciu Jian-Zhang,
Head, Department of Marine Fisheries, Shanghai Fisheries Univcrsity; 
Mr. Wang KeZhong, Vice President (speaking), Shanghai Fisheries Univer
sity; Dr. Max Aguero N., ICLARM; Mr. Song Zhi Wen, Deputy Director, 
Bureau of Fisheries Management, Beijing; Dr. Shiro Chikuni, FAO, Rome;
Dr. Frank Nagasaki (behind), Japan Whaling Association; Dr. Serge Garcia, 
FAQ, Rome; Dr. William Mackenzie, C6nsultant; Mr. Jan Tessel, FAO, 
Beijing; Mr. Cong Chunqu.n, Deputy Division Director, Bureau of Fish
eries Management, Beijing; ind Dr. Francis Christy, FAO, Rome. 



Project Title 	 Assessmr. and Management of Small Pelagic Stocks of the 
Philippines 

Cooperating Institution 	 Bureau of Fisheries and Aquatic Resources (BFAR) with 
funding from the World Bank 

Duration 	 August 1986 to February 1988 

Key Personnel 	ICLARM Mr. Paul Dalzell
 
BFAR Mr. Reuben Ganaden
 

Objectives 

" To collate and review the available biological and economic data on the small 
pelagic fishe, i.s of the Philippines. 

" To establish a sampling program to obtain improved information on levels of 
catch and fishing effort and length-frequency data on small pelagic fishes. 

" To suggest means by which the economic performance of the fishery may be 
improved. 

Results 

During 1986, catch data pertaining to small pelagic fishes, as well as their biology 
in the Philippines and elsewhere in the Indo-Pacific region were reviewed; the correspond
ing puhlication isexpected to be published in early 1987. 

A companion review of secondary economic data for small pelagic fisheries will 
be made in 1987 based on published statistics and large collections of important unpub
lished data. 

The members of the field sampling teams to be trained at six sites were interviewed 
and selected during 1986. Eighteen people were chosen, twelve biological and catch 
samplers and six economic data samplers. Each team will consist of three people, two 
biologists and an economist. 

Field samplers will collect catch and effort data, species composition and length
frequency data, and wholesale price of different small pelagic fishes from day to day. The 
economists will also conduct a cost-benefit survey for different combinations of boats, 
men and gear to examine the profitability of small pelagic fisheries. Field sampling will 
last for 14 months, 0he first two of which are regarded as an orientation period for the 
sampling teams after training. 

An analysis of the relationship between catch and fishing effort of the commercial 
fleet was made. Catch data are shown in Fig. 3 (p. 85). The index of effort used was 
adjusted fleet horsepower since direct stimates of effort began only in the 1980s. The 
analysis clearly showed that Philippine small pelagic stocks were being fished beyond the 
level of their maximum sustainable yield. 
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Fig. 3. Commercia! catch of small pelagic fishes in the Philippines from 1949 to 1984. Catches are
averaged over four years. Catch composition based on data from 1976 to 1984. 

Project Title The Compleat ELEFAN 

Cooperating Institution Philippine-German Fisheries Project (College of Fisheries, 
University of the Philippines in the Visayas, and German 
Agency for Technical Cooperation (GTZ) 

Duration 	 One year beginning January 1986 

Key Personnel GTZ Dr. J. Saeger; Mr. F. Gayanilo, Jr. 
ICL.,RM : Dr. D. Pauly; Ms. Mina L. Soriano 

Objectives 

* 	 To revise and expand all routines that are part of ELEFAN microcomputer 
programs, based on the recommendations of the participants of the ICLARM/ 
KISR Conference on the "Theory and Application of Length-Based Methods 
in Stock Assessment" (Mazzara del Vallo, Sicily, Italy, February 1985). 

* 	 To implement the expanded and revised routines on IBM-compatible microcom
puters inclusive of high resolution graphic routines. 

* 	 To develop a revised version of the ELEFAN programs for use on Apple II 
microcomputers. 

* 	 To prepare, print and distribute a detailed user's manual for this software. 
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Results 

The bulk of the Compleat ELEFAN was written in 1986. The programs, which 
will be exhaustively tested during the forthcoming FAO/DANIDA follow-up training 
course in tropical fish stock assessment (to be held in January-February 1987 in Manila), 
will be completed in 1987 as a part of the ICLARM Software Project and are expected 
to be ready for distribution to selected users in mid -1987. 

To allow interested scientists to work, in the meantime, with updated versions of 
the I-LEFAN programs, a compact, single-disk version of these programs originally 
developed by T. Brey and D. Pauly has been upgraded and widely disseminated. This 
version runs, in compiled BASIC, on both IBM PCs and Apple II and their compatibles. 
The project also eCriCO raged the wo k of Mr. Liew Hock-Chark of Universiti Pertanian 
Malaysia, who developed high-IeSC0lotion graphics routines to supplement the Apple II 

version of these programs. (See: Liew, ttock-Chark. ELLFAN with hi-res graphics for 

Apple II (CP/M) user. [7ishbyte 4(3): 10-12.) 

Dr. Daniel Pauly (right) at the international symposium on "El Nino" In Guayaquil, 

Ecuador, October 1986. With him are Dr. Horst Salwedel, Team Leader GTZ Fish

cries project at IMARPE (left), and Mr. laime Mendo, GTZ staff, based at IMARPE 

and former ICLARM Intern, 1986 (center). Details of project on p. 75. 



AQUACULTURE PROGRAM 

Background 

Aquaculture, the raising of aquatic organisms under controlled or man
aged conditions, has vast potential for raising nutritional standards and in
comes in tropical developing countries. Fish are excellent converters of low
grade Ieedstuffs and agricultural residues into high-grade animal protein and 
they grow fastest in the tropirs. However, the research base for aquaculture 
development is weak. ICLARM's Aquaculture Program aims to remedy this 
by defining and resolving key problems through collaborative research with 
developing-country scientists. 

The Program began nine years ago anidst considerable diversity of 
internat io nal opinion on aquaculturC research priorities. ICLARM sought 
first to establish a successful track record in collaborative activities, sharing
arid, wherever appropriate, strengthening fhe facilities of existing institu
tions, whilst developing a strategy for long-term work. During this period, 
25 projects were completed with 20 cooperating institutions, together with 
various ancillary activiti.S: tiffling, workshops, conlerence.;, revicws and 
advisory services. Details are given in past ICLARM Rep )rts. 

The spec tru n of aquacu lture research issues is extremely broad. How
ever, ICLARM identiled tlh-ce research tlemes as being oif major imiiportance 
for the expansion of trop} cal aqJaculture and Oin which it chose to con
centrate. These a:e: 

" The genetic improvement of cultured fish, especially tilapia. 
" The development of technology for low-cost cultuire systems in 

which fish can be go)wnlin organic wastes and natural aqunat ic foods 
(bacteria, detritus, planktoin and plant material). 

" Aq uacultU(ire Con)omics and policy, including production and market
ing aspects as well as broader development issues. 

The first two hernes, improvement of cultured organisms and of appro
priate culture systems for tropical developing countries, are highly inter
active. A similar research focus on genetic improvement/systems develop
ment has ieen the main basis for increased crop and livestock production. 
ICLARM envisages conparable success with cultured fish. The third theme 
ensures that aquacuture is viewed in the broader context of the whole 
available range of food producing systems. Only within such a context can 
aquaculture fulfill its potential as a food producing system within the main
stream of agriculture. 
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The Program concentrates on tropical finfish and molluscs appro
priate for less capital-intensive aquaculture by small-scale farmers supplying 
domestic markets; notably tilapia (an African fish, viewed as the "aquatic 
chicken"), carps and bivalve molluscs (clams, cockles, mussels and oysters). 
ICLARM's research on the developnment of giant clarn culture, appropriate 
for the South Pacific, is the sole exception to the dornestic market orienta
tion of the program. This remarkable self-feeding niollusc yields high value 
export as well as affrdcable donestic produc ts, even in small-scale operations. 

Overall, the program has only a sin,ill involvement in research on 
shrimps and oIhCr IlnxuIiry foods, a1rid this is primarily from a broad eco nornic 
a1nd social feisibility viewpoint. 

The main progri activities ire m1ultidisciplinary, collaborative research 
,rid training, conmbinirg the iologic arl and social sciences. In addition to 
generating importani resCarcII resuls and strengthening developing-country 
institutions, the Variius pl'rjtUts Undertakeni provide leadership in the im
proveneit of resealchI nethiodology. 

Up to 1985, prograiii activities wei e largely confined to Asia. However, 
lhe cho en resaich lthenes aind comrriodities have broader geographical 

f(JcUS. 1-0o Cx\,inilpie, the Cst ablishd traditions a.it modern iniprovements 
in Asian 1it11,c1LL1 tnr c vc treeridotiS relevaince for aquacuIture develop
merit in Afica. Closer cooperation between the 'wo continents would be 
further beneficial becatse Africa holds the tilapia genetic resources from 
Which the aquaculIture industry worldwide could develop improved breeds. 
Coastat aICILa tilt t O[ bivalve molluscs, aga ini historically most developed 
in Asia, could be niutchIi more widely implemented in other tropical w-tors 
of suitable quality. Thus, ICLARM aquaculture activities ,ire expanding 
in Africa and the South Pacific front their initial base in Asia and are focus
ing on estiblishing mutuallly beneficial linkages arnongst these regions. 

Program Themes 

Gentetic improvemient of cultured fish. Little attention has been paid 
to genetic improvenent of farmed fish, particularly in tropical developing 
countries, most of which lack professional fish geneticists and the facilities 
to initiate and carry out research programs. This is arguably the greatest 
hindr,1:ice to incre.asing cultured fish production. Genetic improvement has 
been a key factor in increasing agricultural production. Genetic improvement 
of rice and other crops has become a highly developed science producing 
disease-resistant, adverse soil-tolerant and temperature-tolerant varieties, 
while in modern livestock production, crossbreeding programs have given 
superior performance with respect to survival, growth rate, feed utilization, 
carcass composition and fecundity. In contrast, tropical aquaculture uses 
breeds of unknown genetic makeup, most of which are undomesticated 
wild types. There is also evidence that genetic deterioration, resulting from 
inbreeding and uncontrolled interbreeding between wild and farmed fish, 
is widespread. 
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A common misconception is that it will be many years before fish 
genetics research can impact on production, but this is not so. The docu
mentation, conservation, evaluation and use of African tilapias in simple 
hybridization and breeding programs could lead to significant yield increases 
within a few years. In addition, the emerging bivalve culture industries 
need immediate genetic diversity studies for selection of the best stocks 
for culture. PositivC action and international cooperation are needed to 
address these issues and ICLARM is assuming a lead role. 

Technoloqv lor low-cost cultiure systems. Organic wastes (composts, 
livestock manure and hunlan sewage) have been used is fishpo;id fertilizers 
for centuries in Asia. They stimlIateIproduLictI ion of natural iquatic feeds, 
and therefore reduce or elimine completely the need for farniers to provide 
inorganic fertilizers and fish feeds, which are often proh ifitively expensive. 

Waste fed lqLIacLultIre a iidntegrated farming, comhiniing crop and live
stock proLuction with fish culture, are' particularly attractive. For example, 
in an ICLARM cooperative research piroject within the Philippines, yields 
of up to I0 toinnes of fish/ha,1/year Ii,ive been denmou.trated witIi liv-'stock 
manure as the sole input. Yields of 7-8 t/l'.a/year Ire regularly attained on 
Asian farms; backydiiL ponds (appioxinatuiy 200 112 ) in Ihailand, supplied 
with farm a1nd h Llsehold was es, have ViMded aln averige 175 kg of fislh/year, 
a valuable nLItriltioiiaf SUl)ple'lnlt to the fam1ily, sulfficieit to SLIply tie 
entire animal pIotein needs Of',.. IrIl hoLIsehlld Of five Inemfiers. 

AlthLlgh these sy stems aire known to be highly prodLctive aind lead to 
increased incomes for fairmers \kiho adopt them, the hiologic,il and chenical 
basis of their pw)OdLctivity is little undertstood. Rseaich gioups investigating 
this in thr tropics ire scattered and lack access to information, ideas and 
linkages which couId aceceerHte theiir )rogress. In most a1spects of systems 
technology, an inal Iluslandry aiid waste in ria1gernent, these groups face 
common )robleis. Above aIll, they lack appiropri ni methodologies to 
investigate and il)roveV these interactive systenis. 

Increased intern at ioni'l cooperation andi coordination of efforts in 
research and tra ining are needed to maxini/e efficiency Of uLse of research 
facilities and support. The most exciting prospects are: 

0 Imp rovenlent of existing integrated farming systems, such as live
stock-fish, crop-fish (especially rice-fish) and crop-livestock-fish. 

* Transfer and adapt ation Of successful Asian technology to Africa. 
e Development of systems models, based oil anialysis of existing data 

and new experiments which are interactive with the modelling work. 
Throughout Such activities, economic aind socioeconomic factors must 

be considered along with biological factors. 
Bivalve molluscs Ire attractive Organisms for coastal aquaculture since 

they require no artificial feeding. ICLARM has already undertaken extensive 
cooperative research and training activities on coastal bivalve culture in 
Southeast Asia. ICLARM's principal current involvement in coastal aqua
culture is the International Giant Clam Mariculture Project, which is coor
dinated through ICLARM's South Pacific Office. 
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This involvement arose from recognition of the technical feasibility
of nonintensive giant clam culture in a coral reef environment. Giant clams 
are phototrophic, like plants, and therefore the world's only self-feeding
potential farm animals. Stocks of the two largest species have been seriously
depleted throughout the Indo-Pacific region and in some cascs extinguished
by intensive harvesting and poaching by foreign fisiiing vessels: the lattel 
because of extremely high prices paid inSou.least Asia for the large muscle 
which closes the shells. This overexploitation of natural stocks suggested that 
giant clam culture for local food production and export coud have major
potential in the tropical Indo-Pacific. !tappears to offer islanders in rela
tively remote areas the possibility of export earnings and local food supple
men ttion from an ,:.ctiv:y which is in tharm ony with tradil;onal !ifestyles.

This project is now well underway with most of the major activities 
currently being conducled in partnership with JameL, Cook University of 
Norlh Queensland, ,\,L'stralia. Giher participating institutions currently
include the University of the Philippines and Silliman IJniversity in the 
Philippines, the University of' Papua New Guinea, the Fisheries Division of 
Fiji, the Fisheries Depart meint of the Solor-mon Islands -nd the University of 
Newcastle upon -1yne, UK, working with Universitas Diponegoro in Indo
nesi a. 

h-lie
principal oblecyives of t'ie giant clam project include development 
of economic illy v:abl, heI.tchery and nur rsery techniques, investigliricns of 
growth and in rtality rates under different conditions, seasoialityf of spawn
ing, iire latioin and palasitism, larval iutrition, genvxic variabilit,, symbiosis 
aind all aspects of imarkeling, procLic t developmieni and socioeconomic 
consideraticns. Substantial progress has been iriade since 1983, ,,rc: the four 
ha rgest species Ihave already been rCa red to juveni.i, stages. 

An iii.ertaJigh. in)ortarit component of this project is the develop
meni of I(LARM's Coastal Aquaculture Center on CGuadalcanal Islai'd, 
SoIonlorn Islands, which bgan inmid-I9I6 in cooperation with the Solomon 
Island.s Mitnistry Of NJIturail Resources. Ihe first major activity of this Center 
i',the ongoiIg de,,elopnint of a pilot-scale giant ciar hatchery, at which 
erne'Ing clam cu1lturC techIhgies cIn be tested on a seni-commercial 
scalc. Apart fnoin the availability of lnid, the Solorion Islands was selected 
becCa1e it is locatCd closC t the geogiaphicai cenlter of diversity ol Indo-
Pacific iarine faii, and Hla Jnd offers an inireiseCdiversity uf pristine 
marine hab1ilats, raniging from atolls to deep fjords. 

A qtau(iltne econoll,cs und ;'.1/ti,'. During the early 1980s, ICLARM's 
co)operaliae ioesearch on criomic iopects of aquiculture focused primarily 
on microecnoiiic analysis base( on industry surveys. 'rominent ,riong 
these were analyses of iiilkfish anJ tilapi a systenis in the Philippines and 
Taiwan and of catfish in -lhiia ncl. By the mid-1980s, ICLARM's aqua
culture economics esearch as being conducted aln.ost eL>.clusively through
the Asian Fisheries SociI Science Research Network and by the national 
institutions that helong ,tothis network. 

ICLARM's aquaculturi e research is increasingly interdisciplinary. Re
search on genetic irpromvernent and especially technology for low-cost 
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systems has an explicit social science component, and th's component will 
be pursued as funding permits. 

Training and Advisory Services 

Advisory services given Ly Program staff during 1986 were somewhat 
reduced in comparison with previous years, largely due to the incre2sed time 
spent on planning and developing ICLARM's future activities. 

The Program Director visited Cameroon, Ghana (twice), Indonesia, 
Ivory Coast (twice), Israel, Mala¢,i (three times), Zambia, Zimbabwe and 
the Solomon Islands. Many of these visits provided opportunities for infor
mation exchange and seminars. 

Dr. Pullin served as a member of the Research Working Group of the 
Network of Aquaculture Centcrs in Asia (NACA) and represented ICLARM 
at NACA's First Provisional Governing Council Meeting in Surabaya, Indo
nesia. Dr. Pullin also assisted the Bundesminsterium fur Wirtschaftliche 
Zussamenarbeit (BMZ) of the Federal Republic of Germany i prcparing 
project documents for technical cooperation involving German, Israeli and 
developing-country scientists and ICLARM. Dr. Pullin participated in : Con
sultation on Fishery Policy and Research of the National Economic and 
Development Authority of the Government of the Philippines. 

At thc invitation of the Government of the Federated States of Micro
nesia, Dr. John L. Munco visited Pohnpei and Kosrae to adise on the devel
opment of an aquaculture program and participate in an aquaculture plan
ning work shop. 

Program P17,ns for 1987 aiid the Next Decade 

In 1986, ICLARM's Aquaculture Program shifted towards a more 
integrated and sustainable research and tiaining effort This called for the 
preparation of detailed written interdisciplinary frameworks for future 
activities in the chosen research themes: genetic improven ent of fbrned
 
fish and low-:,)st aquaculture farming systems technology. These frame
works, like the International Giant Clam Mariculture Project, will provide
 
a set of activities ove, the next uecade through which international coopera
tion will be dceloped, particularly between African and Asian scientists. 

The developing countries of Africa lack a history and tradition of aqua
culture comparable to those of Asia. They have common problems of 
protein malnutrition and poverty with many of the developing countries 
of Asia, but hi\e relied largely on traditional agriculture and capture fish
eries for food production. Africa is the world's least developed region with 
respect to aquaculture. The reasons for this are complex and include lack 
of a strong research base and institutional support for aquaculture develop
ment and lack of trained peisonnel. 
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Africa needs low-cost aquaculture technology suitable for broad 
implementation in rural areas. The criteria for suitability are success in fish 
production and income improvement over a wide range of conditions of 
input availability, experience, social circumstances and markets. Systems 
are needed which are insensitive to changes in inputs and management skills. 
Pond and cage systems and methods for improving fish production from 
the numerous farm Rmalldams and reservoirs have excellent possibilities. 

In this respect, the Asian experience is invaluable. Tilipias and carps,
which are available throughout Africa, will thrive in wastefed pond systems 
which do not depend on availability of expensive inputs such as inorganic
fertilizers and feeds. Coastal aquaculture in brackishwater lagoons also has 
considerable potential, especially in West Africa. 

The 	advancement of African aquaculture requires considerable research 
and training efforts. ICLARM is seeking a major role in this process and has 
received a Preparatory Assistance Grant from UNDP through the World 
Bank, which complements support already received from Germany for 
cooperative integrated farming research in the So'thern Africa Develop
ment Coordinat ion Conference (SA DCC) countries from a MalaIN',i base. 
Further support is also expected from the Asian Development Bank for 
cooperative research on rice-fish cUlture in South and Southeast Asia. 

During 1986, ICLARM senior staff and consultants undertook plan
ning missions to Ca meroon, Ghana, Ivory Coast, Mala\vi, Zambia and Zim
babwe. A biise is being established in Mala\,i, the lead country for fisheries 
and aquaculture for SADCC and linkages are being established in eastern, 
southern and western Africa. Plans are in progress for research and training
activities in integrated farming systems and fish genetics. A planning con
sultancy for tilapi a genetics research in Africa and Southeast Asia was sup
ported by the Rockefeller Foundation in 1986. A major fe:iture of future 
acivities will be workshops, study visits and conferences involving African 
and Asian researchers. In 1987, the program will also launch a Network of 
Tropical Aquacultu re Scientisis (NTAS) following the example of the highly 
successful Network of Tropical Fisheries Scientists. 

Meetings Attended, Papers Presented 

Federated States of Micronesia Aquaculture Planning Workshop. Pohnpei 
and Kosrae, 2-12 April 1986. (J.L. Munro)

The First Asian Fisheries Forum, Manila, Philippines, 25-31 May 1986. 
(J.B. Capili, R.S.V. Pullin, M.C. Paguio) 

Network of Aquaculture Centers in Asia Research Working Group Meet
ing, FAO, Bangkok, Thailand, 16-19 June 1986. (R.S.V. Pullin)

Southern 	 African Development Coordination Development Conference 
(SADCC) Workshop on the Development of Village Level and Com
mercial Aquaculture in the SADCC Region, Kariba, Zimbabwe, 29 
September-3 October 1986. (J.D. Balarin, J.L. Maclean, R.S.V. Pullin 
arid I.R. Smith) 
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Papers presented: 
J.D. 	Balarin, R.D. Hailer and A.T.C. Armitage. Baobab tilapia farm, Kenya: acase 

study. 
R.S.V. Pullin. Research and training for aquaculture development in Africa. 
R.S.V. Pullin. Choice of species for African aquaculture. 
R.S.V. 	Pul!iii. Case studies on aquaculture in Southeast Asia. a. Better diets through

integrated farming: a village trial with ducks and fish (videocassette prepared
by the Asian Institute of Technology, Bangkok); b. Tilapia farming and rural 
change in Santo Domingo (tape-slide presentation prepared Ly Atenco de 
Manila University and ICLARM).

I.R. Smith. Aquaculture deveiopment: it's a matter of broader context.
 
ICLARM/IJNDP 
 Planning Workshop, Towards a Research Framework for 

Tropical Irtegrated Agriculture-Aquaculture Farming Systems, Manila, 
15-17 October 1986. (J.D. Balarin, B. Costa-Pierce, J.L. Maclean, 
M.C. Paguio, R.S.V. Pullin and I.R. Smith)
 
Papers presented:
 
J.D. Bdlarin. Research priorities for the development of rural aquaculture in Africa. 
R.S.V. 	 Pullin. International research cooperation in wastefed aquaculture and 

integrated farming. 
I.R. Smith. Social science and econonics research needs for the development of 

wastefed aquaculture and integrated farming. 
Consultalive Group or, International Agriculturai Research; Interrational 

Centers Week, Washiogton DC, 3-7 November 1986. (D. Pa,;y, R.S.V. 
Pullin, B.M. Rodrigue/, I.R. Smith)
 

First National Symposium and Workshop 
 on Tilapia Farming, Philippine
Council for Agriculture and Resources Research and Development, 
Los Ba:os, .aguna, Philippines, 24-26 November 1986. (J.13. Capili)
 

Network of Aquaculture Center. in Asia, First Provisional Governinp Coun
cil Meeting, Surahaya, Indonesia, 25-28 November 1986. (R.S.V.
 
Pull ir)
 

Co n~ltatiVe Meeting on 
 Fishery Policy and Research, Nitional Iconomic 
and Development Authority, Manila, Philippines, 9 December 1986. 
(D. Pauly and R.S.\V. Pullin) 

Publications and Consultancy Reports 

AI-Ahmad, T., K.D. hopkins, M. Ridh.t, A. Af-Ahmed and M.L. Hopkins. 1986. Tilapia
culture in Kuwait. Fin, I Report KlSf. 2122, Kuwait Irstitute 10r ScienLific Re
search. 123 p. 

Alnazan, G.J., R.S.V. Pullin, A.-. Angeles, T.A. Manafo, R.A. Agbayni and M.-i.13. 
TrOno. 1986. ,l/olu piuma/l as a dietary component for Nile t ilapiL, Orc'o;hro ni. 
n/oliUs, p. 523-528. In J.l. M,1CL',n, L.B. Diuon and L.V. Hosillos (eds.) The Iiist 
Asian Fisheries Forum. Asian Fisheries Society, Marild, Philippines. 

Angell, C.L. 1986. The biology and cullure of tropical oysters. ICLARM Studies and 
Reviews 13, 42 p. lInternational Center Inr Living AqcIraltic Resorces Man,gemen, 
Manila, Philippines. 



94 

Chua, T-E. 1986. Aquaculture production in Asia: a reassessment. Naga, The ICLARM 
Quarterly 9(2): 13-15. 

Chua, T-L. 1986. Aquaculture training in developing Asia. Naga, The ICLARM Quar
terly 9(4): 7-10. 

Escover, E.M., O.1. Salon and I.R. Smith. 1986. The economics of tilapia fingerling 
production and marketing in the Philippines. Aquaculture and Fisheries Manage
ment 18. 

Gjedrem, T. and R.S.V. Pullin. A new breeding progran for the development of tilapia 
culture in developing countries. Unpublished report for the Rockefeller Founda
tion. 15 p. 

Hopkins, M.L. and K.D. Hopkins. 1986. rilapia marketing tests in Kuwait, p. 433-436. 
In J.L. Maclean, L.B. Dizon and L.V. Hosillos (eds.) The First Asian Fisheries 
For um. Asian Fisheries Society, Manila, Philippines. 

Hopkins, K.D., M.L. Hopkins, D. Leclercq and A.A. AI-Ameeri. 1986. Tilapia culture 
in Kuwait: a preliminary economic analysis of production systems. Kuwait Bulletin 
of Marine Science 7: 45-64. 

Hopkins, K., M. Ridha, D. Leclhrcq and 1. AI-Ahimad. 1986. ilapia culture in Kuwait: 
screening tilarid for seawater culture. Technical Report No. KISR 2070. Kuwait 
Institute for Scientific Research. 28 p. 

Macaranas, J.M., N. Trnigoch i, M-J.R. Panite and R.S.V. Pullin. 1986. Electrophoretic 
evidence for exlensive hybrid gene introgressi.in into commercial Oreochromis 
,,ilotius (L) stocks in the Philippines. Aquaculture randFisheries Management 
17: 2,19-258. 

Munro, j.L. 1986. Status of giant clam stocks and prospects for giant clam mariculture 

in Ohe Cerntral Gilbct Islands group, Republic of Kiribati. Report to the Fisheries 
Division, Minity of NatualI Resources Development, Tarawa, Kiribati and the 
South Pailic Regional I-isheries Development Programme, Suva, Fiji. ICLARM 
South Pacitic , igian Consultancy Report. 37 p. 

Pullin, 	 R.S.V. 1986. Aquacl Itire development in Nepal- pointers for success. Naga, 
The ICI.ARM Qnartcrly 9(1): 9-10. 

Pullin, R.S.V. 1986. The worldwide status of carp culture, p. 21-34. In R. Billard and 
J. Marcel (eds.) Aquaculture of Cyprinids. Institut National dce la Recherche Agro
nomique, Paris. 502 p. 

Vakily, I.M. 1986. Piocessirg arod marketing of green mussel (Pernu vhiidis) in Thailand, 

p. 22-1-233. Ill A. Reilly aid LI.. 13,1ile (eds.) Cured fish production in the tropics. 
P,oceedings of ,i wvtrkshol held it the Department of Fish Processing Technology, 
College OI Fisheries, University Of the Philippines in the Visayas, Diliman, Quezon 
City, Philippine,, I1-25 April 1986. College of Fisheries, University of the Philip

pines in the Visa yais rod the German Agency for Technical Cooperation (GTZ). 

http:introgressi.in


Aquaculture Program Project Summaries 

Project Titlc Evaluation of Farmed Tilapia Stocks 

Cooperating Institutions M'arine Science Institute, University of the Philippines 
(UPMSI); National Freshwater Fisheries Center, Philippines 
Bureau of Fisheries and Aquatic Resources (NFFC/BFAR) 

Duration Continuous from April 1984 

Key Personnel UPMSI Ms. Julie M. Macaranas; Ms. Ma. Josefa R. Pa,.',; Ms. Ma. 
Luisa A. Virata 

NFFC/BFAR Mr. Melchor M.Tayamen 
ICLARM Dr. Roger S.V. Pullin; Ms. Josephine B.Capili; Ms. Mary Ann 

C. Pagu io 

Objectives 

" To investigate the genetic characteristics of cultured tilapia stocks in the Philip
pines. 

" To identify elctrophoret ic and other genetic markers for monitoring of experi
mental and commercial stocks. 

" To provide baseline information for the initiation of tilapia stock improvement 
projects in the Philinpines. 

Results 

During 1986, the UPMSI/ICLARM team continued investigations on biochemical 
genetic characterization of tilapia stocks in the Philippines as an effective means of identi
fication. Levels of genetic variation for existing tilapia populations and introduced species
and strains are being monitored for future stock improvement progranis. The techniques
used ,estarch gel elecrUOphoresis and polyacrylamide gel isoelectric focusing. 

Mustle biop)sy and blood sampling techniques were tried on live tilapia stocks being
kcpt at NI FC/13FAR. The mean survival tes two months after the fish were sampled 
were 70% for biopsy and 84% for blood sampling. Thus, tilapia broodstock can be 
geneticall ry,ed1 and kept alke. Muscle tissue and sera were subjected to starch gel

elect Iophoresi, and 
 five of the six divergent loci between Nile tilapia (Oreochromis nilo
tius) and 0. mossumbjCUS (Gpi-1, 
 Mdh-l, Sp-2, Sp-3 and Ck) were resolved. All were 
present in mluscle tissue; only Gpi-1 was located from serum. Although the survival rate
 
was Iover fhr the muscle biopsy techniquILe than for blood sampling the former allows
 
more diiagnotic hoCi to be scored.
 

In addition to work on Philippine tilapias, samples were received from other coun
tries. Fro/ern 0. nossumbicus samples froni Papua 
New Guinea (PNG) were analyzed.
Llectophor etic analysis showed that Aat-1 was polyniorphic with a frequency of 0.950 
for allele B. Previous allele frequency analysis of Philippine populations of 0. mossam
bhicu at lie Aat-I locus had a range of 0.250 to 0.538. These differences may reflect 
niaturdl selection undcr ernvironmients of differing salinity because Aat has a role in the 

smoregulative Irocesses Of the fish. The PNG fish, supplied by David Coates, have 
given valuable new information. 

Frozen Oreochromis urolepis hormorum samples were supplied by Dr. Gideon 
Flulata from Israel. Twenty-one protein loci were examined and two (Est and Gpi-1) 
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were found to be polymorphic. Most of the loci examined were monomorphic, the most 

common alleles shared with 0. niloticus, except at the Mdh-1 locus: both 0. mossan
bicus and 0. urolepis hornorum have allele A as the most common while 0. nilotius 

has allele B as the most common. 
In 1986, the project team increased its activities on using morphometric and 

meristic data to chi.racterize tilapias. Miss Ma. J.R. Pante visited the genetics laboratory 
of Dr. L. James Lester, Houston University, Clear Lake, to analyze and interprel the data 

collection so far. The results are very promising but the methodology requires further 
developmernt. 

Field trials with different tilapia strains included a four-month growth pxerlormance 

test in two culture systems: rice-fish culture and tank culture. Data gathered from the 
study are being processed. 

Nile tilapia (Oreochromis nilotlcus) at the National Freshwater Fisheries Center, Nueva 
Ecija, Philippines, the main broodstock improvement and fry distribution center of 
the Philippine Bureau of Fisheries and Aquatic Resources. 

Rice-fish culture in the Philippines: acentral trench Isprovided for the fish. ICLARM's 
integrated farming research activities include a reappraisal of Asian rice-fish culture 
with aview to improving fish production. 



Project Title 	 Israeli-German Agriculture Research Cooperation Program 
to Benefit Technical Cooperation with Third World Coun
tries: Aquaculture Project 

Subproject 1. 	 Optimal Management of Aquaculture Pond Systems in 
Developing Countries 

Cooperating Institutions : 	 Agricultural Research Organisation (ARO), Israel; Technion, 
Israel Institute of Technology (T/lIT); University of Kiel 
(KU); African and Asian institutions (to be identified) 

Duration : 	 1986---ongoing 

Key Personnel ARO : 	 Dr. Gerald L. Schroeder; Dr. Giora W.. Wohlfarth; Dr. Ana 
Milstein; Dr. Gideon Hulata 

T/IIT : Prof. Yoram Avnimelech; Dr. Shoshana Mokady 
KU : Mr. Mark Prein 
ICLARM : Dr. Daniel Pauly; Dr. Roger S.V. Pullin 

Objectives 

" To identiiy and quantify the effects of major variables affecting production in 
aquaculture ponds. 

" To develop methods applicable to developing countries for monitoring and 
increasing the yield in fish ponds, especially in those fed with organic residues 
and agricultural byproducts. 

* To understand the flow 	of nutrients through the autotrophic and heterotrophic 
food webs to target organisms. 

* 	 To optimize the effeCt of the available inputs (organic and mineral nutrients, 
fishes stocked) on fish growth and yields. 

* 	 To incre~ase yields in ponds without supplemental feed above the currently 
attained plateau. 

" To develop management techniques for aquaculture in developing countries. 
" To develop diagnostic techniques, kits and instrumentation. 
" To train scientists from other developing countries in these techniques. 

Results 

Israeli data were available from two main sources: (a) experiments performed over
the last ten years at the Dor Research Station, and (b) fish ponds in commercial farms 
in Israel. A lurther large data set was available from an ICLARM/CLSU Project on Inte
grated Farming, which has been described by Hopkins and Cruz (1982, the ICLARM-
CLSU integrated animal fish farming project: final report. ICLARM Tech. Rep. 5, 96 p.). 

After strong editing of a first part of the available data sets, analyses were started 
using multiple regression and canonical correlation, path and factor analysis: some of 
the most powerful statistical methods presently available. 

The figure on p. 98 shows some effects on tilapia growth r te of factors that were 
identified and quantifieJ in a preliminary analysis of the ICLARM,'CLSU data, presentcd 
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A causal path diagram showing the direction and relative strength of influences on fish growth in a 

manured pond system, based on a linearized model. Early morning oxygen content correlates nega

tively with trophic state (i.e., plankton content) of the pond environment and the challenge is to 

increase the trophic state (through manuring) without depleting early morning oxygen. 

as an MS thesis at KU "The influence of environmental factors on fish production in 
tropical ponds, investigated with multiple regression and path analysis" (M. Prein 1986). 

Detailed analyses will be performed in 1987 based on additional data presently 
being entered into computer files, both at ICLARM and at the Dor Aquaculture Re

search Station. Standardization of data format was achieved through a four-week visit 

of Mr. Prein to the Dor Station in November/December 1986. It isexpected that the bulk 

of the results of tie joint data analyses to be performed on the data entered will be avail
able before the end of 1987. 

Subproject 2 	 Utilization of Tilapia Genetic Resources for Expansion of 

Aquaculture 

Cooperating Institutions 	 Agricultural Research Organisation (ARO, Israel); University 
of Hamburg (HU); African and Asian research institutions (to 
be identified) 

Duration 	 1986-ongoing 

Key Personnel 	ARO Dr. Gideon Hulata 
HU Prof. Wolfgang Villwock 
ICLARM Dr. Roger S.V. Pullin; Ms. Josephine B.Capili 
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Objectives 

" To conduct a literature survey on commercially important species, particularly 
Oreochromis niloticus. 

* To contact key persons with experience on native populations of tilapia in 
Africa. 

• To establish working relations with African institutes that can participate in the 
collection and evaluation of resources. 

" To select sites for collection of genetic material on the basis of gathered infor
mation. 

" To assess the needs of selected African countries, with reference to improving
their capability for culture of tilapia in general and upgrading their stocks in 
particular.
 

" To investigate stock 
 diversity by comparison of morphometric and meristic
.;haracters with reference collections and published descriptions.

" To investigate genetic variability using electrophoretic and other analytical
techniques. 

* To design methods for evaluation of production traits. 
" To train African personnel in tilapia genetics research, culture and management. 

Results 

This subproject commenced in December 1986 and only planning activities havebeen jndertaken so far. The main event planned for 1987 isa workshop entitled 'Tilapia

Genetic Resources for Aquaculture' 
 to be held on 23-24 March 1987 in Bangkok, Thai
land, immediately after the Second International Symposium on Tilapia in Aquaculture

(ISTA II). ICLARM is a co-organizer of ISTA 
 II and will also organize this workshop.
The participants will be Israeli, ICLARM and German personnel associated with thisproject, invited participants from African and Asian institutions and other expert re
searchers and field bioogists.

Missions will be then undertaken to selected African countries to examine and
collect tilapias and to establish working relationships with African researchers. Project
personnel from Israeli, ICLARM, German and African and Asian cooperating institutions
will meet in September 1987 to review progress and to formulate detailed proposals forevaluation and utilization of promising material. This will include appraisals of research 
methods and selection of appropriate work sites. 



Research for the Development of Tropical AquacultureProject Title 
Technology Appropriate for Implementation in Rural Africa 

Cooperating Institutions 	 Department of Fisheries, Malasvi (DOF); Chancellor College, 
University of Malasi; ether African institutions to be iden

tified; German Agency for Technical Cooperation (GTZ) 

Duration 	 Planning Phase, November 1985-April 1986; Startup Phase, 
May 1986-October 1986; Main Project, November 1986-
October 1987 (with provision for extension) 

Key Personnel DOF Mr. O.V. Msiska; Mr. M.K. Nyirenda 
ICLARM Mr. J.D. Balarin; Dr. R.S.V. Pullin 

Objectives 

* 	 To develop aquaculture technology appropriate for implementation in rural 

Africa through a program of cooperative research with African and Asian insti

tutions. 
To train research and teaching personnel from African institutions to strengthen* 
their capabilities for supporting aquaculture research and development. 

* 	 To strengthen aquaculture research, training and information exchange activities 

between African and Asian institutions. 
* 	 To provide African cooperating institutions with relevant information for the 

iurtherance of rural aquaculture research and development. 
" 	 To publish and disseminate widely the results of all cooperative research and 

training activities. 

Results 

Planning missions were made to Cameroon, Ghana, Ivory Coast, Mala'i, Zambia 

and Zimbabwe to establish research linkages with institutions interested in integrated 
Malai chosen the country in whichagriculture-aquaculture farming systems. was as 

Project Office. Mala\ i is the lead country for fisherto. establish ICLARM's African 
ies and aquaculture for the Southern African Development Coordination Conference 

(SADCC) countries: Angola, Botswana, Lesotho, Mala\'i, Mozambique, Swaziland, Tan

zania, 	Zambia and Zimbabwe. 
In September, Mr. Balarin and ICLARM headquarters staff Dr. I.R. Smith, Dr. 

R.S.V. Pullin and Mr. J.L. Maclean participated in the SADCC work-l!op on "Develop

ment of Village Level and Commercial Aquaculture in SADCC Region," held at Kariba, 

Zimbabwe. Eight papers supported by audiovisual aids were presented. 

On October 7, a Memorandum of Understanding was signed between the Govern

ment of Mala\'i and ICLARM and a work plan proposed, involving cooperative activities 

with the Department of Fisheries (DOF), the University of Mala\ i, Chancellor College 

and institutions in other SADCC countries. 

The most promising area of research appears to be the development of integrated 

agriculture-aquaculture technology using farm residues (manures and crop wastes) as 

nutrient inputs for ponds. Availability of livestock manure is likely to be limited. Most 
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livestock farmers in Africa are nomadic. Most settled farmers keep few animals. The 
project will therefore investigate other resources such as crop residues, composts, domestic 
wastes and ash from cooking fires. 

In 1987, the project plans to build new experimental ponds at the DOF's Domasi 
Station in Malavi undertake literature reviews, establish a reference library and begin 
training activities. 

ICLARM Director General lan Smith with e;::ension officers of the Mala I Fish
eries Department discusses records of tilapla production in small-scale farms close to
Domasi, Mallei. ICLARM's first project on African aquacilture is based in Mala~vi 
and supported by the German Agency for Technical Cooperation (GTZ). 

Malayi has scope for Integration of fish culture Into existing farming systems. For 
example, these wet areas adjacent to ricelands can be made into fishponds. 



Project Title Development of a Research Framework for Integrated Agri
culture-Aquaculture Farming Systems 

Cooperating Institutions 	 The United Nations Development Programme (UNDP) Global 
and Interregional Programme and the World Bank (WB) 

Duration 	 One year, beginning July 1986 

Key Personnel 	UNDP Mr. Tim Rothermel 
WB Mr. Eduardo Loayza 
ICLARM Dr. Roger S.V. Pullin 

Objectives 

* 	 To evaluate the applicability to integrated agriculture-aquaculiure farming sys
tems research of the analytical methodologies being used in farming or cropping 
systems research. 

* 	 To develop interdisciplinary research and data analysis methodologies appro
priate for the examination of integrated agriculture-aquaculture farming systems
(i.e., crop-fish, animal-fish) and for the development of systems modelling, 
involving biological and economic lactors. 

" 	 To prepare an extensive literature review on integrated agriculture-aquaculture 
farming systems. 

* 	 To publish the results of these investigations in the form ofa research frame
work. 

* 	 To develop a fundahle plan for the application and further refinement of this 
research framework through cooperative research, workshops and on-farm 
testing. 

Results 

The project made considerable progress during 1986. The main event was a work
shop on integrated agriculture-aquaculture farming systems held at ICLARM, Manila, 
15-17 October. A group of invited experts from various agencies and institutions, includ
ing the Asian Institute of Technology (AIT) and the Aquaculture Development and 
Coordination Programme of FAO (ADCP) presented papers and discussed research and 
education needs and priorities. The idea of an Africa-Asia interregional cooperation was a 
major theme. 

During 1987, three publications will come from the project: a research and educa
tion framework, an annotated bibliography for integrated farming research and a review 
of the application of systems modelling techniques to integrated farming. Discussions 
on future AIT/ADCP/ICLARM cooperative activities are continuing under this UNDP 
umbrella.
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Project Title 	 Development of Aquaculture and Fisheries Activities for 

Resettlement of Families from the Saguling and Cirata Reser

voirs, West Java, Indonesia 

Cooperating Institutions 	 Institute of Ecology (IOE), Padjadjaran University; Perusa

haan Umum Listrik Negara (PLN); Dinas Perikanan Provinci 

and Unit Pelaksanan Technic (UPT)-Saguling/Cirata; with 

funding from the World Bank 

Duration 	 July 1986-July 1989 

Key Personnel IOE Dr. Otto Soemarwoto; Ir. Gelar Wira Atma'ja 

ICLARM Drs. Barry A. Costa-Pierce; Roger S.V. Pullin; John L. Munro 

and Prof. Harlan Lampe 

Objectives 

* 	 To identify the most appropriate aquaculture and fisheries methods for resettle

ment of 1,500 families. 
" 	 To establish and run various pilot-scale aquaculture systems and conduct re

search on their improvement. 
To provide extension and training of farmers in Indonesia and scientific training" 
of Indonesian experts at iC' ARM. 

" To complete a compr:hensivw aquaculture and fisheries development plan. 

Results 

The planning phase of the project was completed with assignment of 20 resident 

staff into three subprogram areas- (1) Aquaculture Development and Management, 

(2) Capture Fisheries Development and Management, (3) Sociocultural, Economics and 

Marketing and with the rental of office facilities in Bandung and at the Saguling Reser

voir dam site. Detailed planning discussions with all cooperating agencies has led to an 

implementat ion plan for each of the three suhprogram areas. 

A srurvey 1 existing aquacrliItunrC and fisheries activities in the West Java region 

and the newly -cteatet reservirs was inlitiated in 1986. At tile close of 1986, it appeared 

that the inorst prom iing aluacn lt ne systems were float ing net cages amd small-scale 

hatcheries for coninon carp. Some 59 floating net cages were installed by farmers in 

1986 with increasing numbers of larmers obtaining credit from conventional financial 

institutions associated with i d closely monitoring the progress of tile project. 

- .	 AqUiLutulc 1nd tish ries dctivities in tile 

Saguling Resc,.oi, West lava, Indoncsii. 

A lanil iltrgtaetd pond is il tile lore
ground with 1l0,i11g net tige cultuic in 
thc trickgroirrl. Notte rhe sinall lishing 

boats 	 oil sh re and neir the cages. ilo 

by B. 	 Costa-I'ierce. 
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Project Title Coastal Aquaculture Center 

Coopera:ing Bodies The Government of Solomon Islands (GSI) and the Guadal
canal Provincial Government (GPG' 

Duration 1986--ongoing 

Key Personnel ICLARM Dr. John L. Munro; Mr. Graham Usher-Technical Coopera
tion Officer provided by the Overseas Development Adminis
tration of the United Kingdom (ODA) 

GL,: Mr. Baraka Kaitira (GSi Fisheries Department) 

Objectives 

" To test, develop and demonstrite methods for the cultivation of economically
valuable aquatic organisms, including the production of eggs, larvae, spat, seed 
and mature animals or plants. 

• Tc investigate methods for environmental enhancement or manipulation -which 
relate to artificial improvement of natural fisheries.
 

" To investigate and develop niethod -
 .or processing and marketing aquaculture 
products.

" To appraise the social and economic impacts of such developments in the region.
* To provide public dissemination of the results of the above activities. 
" To serve as a regional source of fisheries and aquaculture information and as an

administrative base for ICLARM's activities within the South Pacific region. 

Results 

Negotiations for the development of the Coastal Aquaculture Center culminated in
the signing of an Agreement between ICLARM, the Government of Solomon Islands
(GSI) and the Guadalcanal Provincial Government (GPG) on 4 June 1986. The three
part agreement provides the basis for establishment of this regional center on Guadal
canal Island and for development of a giant clam hatchery as a collaborative research
and development project executed by ICLARM and the GSI Fisheries Department.
The Agreement also makes provision for the possibility of part of the giant clam hatchery
fifcilities being suibleased to a commercial company, owned and operated by the GSI 
and GPG, at some future date. 

The "Grat oi a fixed term estate" for a period of fifty years was signed on 7 Octo
her 1986, and included the 4.8-hi site, together with the adjacent subtidal and inter
tidal lone a1long a '100-rn sea Irontige and to a distance of I00 m from shore. The site 
is 25 km west of the national capital, loniar,c It is hounded by a fringing coral reef
along its full lengti ar1d has a suobstanitial be,tch rock platforni on lhe eastern side which 
will be uIsed IMrcoistrt ion o intertidal tanks. A copious, permanent freshwater spring
emerges on site and assures an adequate supply of pci. Mie water. The site was part of an
extensive, but neglectld, coconut plaitation. C'earance of part of the site, involving
removal of the coconut palms from the work ar:as aind levelling of selected areas com
nienced on 13 October 1986. 

Mr. Graham Usher, Research Associate, was seconded to ICLARM by the United
Kingdom Overseas Development Adminiistration to serve isHatchery Manager in the 
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Coastal Aquaculture Center. After six montl , of preparatory work in Australia, participat
ing in the resedrch at James Cook University's Orpheus Island Research Statior and in the 
design of the hatchery, he moved to the Solomon Islands in mid-year to initiate the 
development of the hatchery. Mr. !araka Kaitira, Fisheries Officer in the Solomon Islands 
Fisheries Department, was assigned to the Giant Clam project at that time as Mr. Usher's 
counterpart. 

Plans for the first buildings (the giant clam hatchery/laboratory and the hatchery 
manager's residence) were finalized by mid-November and orders were placed for all 
major items of equipment. 

Dr. J. Munro prepared several papers and reports on mollusc fisheries and aqua
culture during the year, while work Is continued on the analysis of growth and mortal
ity rates of giant clan-,s ih a number of localities and .)n the estimation of economic 
parameters in hatchery anu nursery operations. 

Clearing the site of the Coastal Aqu culture Center, near tHoniara, Solomon Islands. 



Project Title International Giant Clam Mariculture Project 

Principal Cooperating James Cook University of North Queensland (JCUNQ) 
Institution 

Other Cooer'-ting Fisheries Research Branch, Department of Primary Industry,
Institution- Brisbane, Queensland (DPIQ); University of Papua New 

Guinea, Port Moresby (UPNG); Silliman University, Dumia
guete City, Philippines (SU); Marine Science Institute, Uni
versity of the Philippines, Quezon City (UP); Fisheries 
Division, Ministry of Agriculture and Fisheries, Suva, Fiji 
(MAFF); Fisheries Department, Ministry of Natural Re
sources, Honiara, Solomon Islands (MNR); Tropical Develop
ment Research Institute, Overseas Development Administra
tion, London, England (TDRI); Univ,!".ty of Newcastle-
upon-Tyne (UNT); and the vlicronesian Mariculture Demon
stration Centre, Koror. Republic of Palau (MMDC). 

Duration 	 1983-1988 (first phase) 

Key Personnel ICLARM Dr. John L. Munro; Mr. Graham F. Usher-Technical Coop
eration Officer provided by the Overseas Development Adri
nistration of the United Kingdom (OUuA) 

JCUNQ Dr. John Lucas; Dr. Christine M.Crawford (resigned 13 June 
1986); Mr. Richard D. Braley (appointed 23 June 1986); 
Mr. Warwick J. Nash 

Objectives 

" 	 To create a foundation of scientific knowledge which will enable giant clams to 
be raised in sufficient numbers in hatcheries to make reef restocking or extensivxg 
mariculture feasible. 

" 	 To reverse the trend of the larger species towards extinction. 
" 	 To develop a new industry in the equatorial Indo-Pacific based upon the exten

sive cultivation of an esteemed traditiona: food resource, which will provide 
increased food supplies and exportable products. 

* 	 To create ultimately mariculture systems for t6e only phototrophic, and thus 
self-feeding potential farm animal known to humankind. 

Results 

A major advance has been the discovery that, in terms of growth and survival under 
Australian conditions, the lower intertidal zone is the most favorable area for the ocean 
nursery phases of Tridacno gigas. This possibility was suggested >v J. Munro in 1985 and 
has njw been confirmed by the JCUNQ group. This has important implications for the 
economics of clam farming because the ocean nursery phise is highly labor-intensive. 
For example, the MMDC Tridacna derasa nursery in Palau is in water 4-5 m deep and 
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many hundreds of man-hours of underwater work are needed each year for the main
tenance of a relatively small nursery. If the nurseries can be located in the intertidal 
the work load could be dramatically reduced and the output of juvenile clams/man-year 
correspondingly increased. 

Field methods for surveys and population estimates have been refined by the 
ICLARM, Fiji and UP groups and growth and mortality rates derived for species in several 
area,. A small suite of computer programs for analysis of growth and mortality estimates 
has been assembled and a comprehensive insight into the magnitude and variability of 
the parameters of growth, mortality and recruitment isemerging. 

These estimates are now permitting site-specific production curves to be calculated 
and will also lead the way to the lormulation of scientifically based recommendations 
concerning the exploitation and management of wild stocks and an evaluation of feasi
b ility of restocking depleted reefs with hatchery-reared juvenile clams. 

Acquisition of information on economic factors, utilization of clatn products, 
possible market outlets, product development and social aspects are the main concern 
of several participating groups and useful work his also been sponsored by the Forurr 
Fisheries Agency. 

ICLARM activities within the project have focused primarily on the design and 
development of a giant clam hatchery in the Solomon Islands. Comple.ion of a formal 
agreement with the Government Of Solomon Islands and the Guadalcanal Provincial 
Government took longer than anticipated. [however, this gave ample tinie to refine the 
design of the hatchery and associated ',awaler system, to cost out most items of equip
ment and to tailor plans to available funds. Substantial capital grants were received from 
the Australia and Pacific Science Foundation and tileL.B. and M.J. Skaggs Foundation. 
Generous ODA support for tile project was also continued. 



INFORMATION PROGRAM
 

Background 

For fisheries as for many other fields of science, information isdifficult 
to get in tropical and developing countries. Researchers, in particular, suffer 
from lack of access to current ideas, current literature and even standard 
textbooks. Compounding this, too often, research activities fail to produce 
usable research results and publications. In general, the flows of information 
are south-north in direction rather than around the tropics. 

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

In response to these and other interrelated problems, ICLARM has 
been taking the initiative in several areas to improve upon the workings, use 
and contributions of tropical aquatic science information systems. The 
Center's Information Program is particularly important also, in the con
text of the regional and global networks that the Center coordinates. For 
these reasons, ICI ARM's Information Program is not only a service in 
support of the Center's cooperative research program but also an active 
program in its own right. 

Program Themes 

ICLARM has been attempting to lessen the problem of isolation of 
the individual scientists in several ways. First, the Center distributes free 
lo institutions in many developing countries, the result of its own research, 
conferences and commissioned reviews of impoitant subjects, while over 
3,500 persons receive ihe information-packed NAGA, the ICLARM Quar
terly. Second, through its Selective Information Service funded by IDRC, 
ICLARM provides free database and reference services on request. Third, 
the Center lhegarn a Network of I ,pical Fisheries Scientists, which provides 
a free newsletter, Fishbyte, and FAO publications on aspects of fisheries 
science. A second network for tropical aquaculture researchers is due to 
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begin in 1987. Fourth, by initiating the development of the Asian Fisheries
Society (AFS), the Center has helped to establish a regional fisheries research
journal of international standards for the Asian region, as well as a regional
tri-annual Forum for Asian Fisheries Scientists. 

The major functions of ICLARM's Information Program, when it wasstIl an information service, were to provide library and publication facilities
inisupport of !CLARM activities. The library, which began in 1978, has 
grown rapidly to hold over 8,000 volumes and over 500 serial titles and to
have a patronage of over 1,000 external user, annually during the past few years. The publication section has produced more than 50 major titles sincethe first reports rolled off the press at the beginning of 1980, in addition 
to NAGA, the ICLARM Quartely (formerly the ICLARM Newsletter),
annual reports and numerous brochures, catalogs and flyers. These publications are but a subset of ICLARM's contributions to the literature, which 
now exceed 350. All of the staff and cooperating institution contributions 
to be published with or by ICLARM pass through the infornation programfor editing, typesetting, layout and artwork. Articles for external publica
tion must also be edited before release. 

In 1984, another role began, that of providing information on request
to developing-country researchers through a well-publicized Selective Fisheries Information Service, which is partially funded by IDRC. Its mainfeature is a question/answer service, which provides a package of informa
tion to requestors, usually including a computer literature search, addressesof other researchers and copies of important articles. The Service alsoprovides for publication of bibliographies and reviews in subjects shownto be important by the numbers of request foi information. Over 400

enquiries from researchers have been answered to date.
 

In 1985, the ICLARM Board of Trustees approved 
 the addition of a
research function to the Information Program. There have been no funds to
staff an information research program 
 to date. However, some progress has 
already been made through existing staff. 

The overall information research program is shown in Fig. 1, whichdemonstrates the two-phase approach. The library has carried out a pre
liminary users' study; the publication staff are engaged in a survey of the
 use of reprints; and library staff have been conducting a citation analysisof ICLARM publications. A recent FAO grant to ICLARM enabled the
Center to produce a special issue of NAGA covering educat, n and training opportunities worldwide. Much is still to be done to quantify the worldof tropical fisheries. However, ICLARM seems to be the only organization
in the world engaged in a systematic study of this nature and it will provide
the Center with another key role in fisheries in this "information age". Inthe long run, the research program's results will benefit fisheries educators, 
managers and publishers, as well as the researchers themselves. 

The information program beginnpngis also to create an "extension"
role through library consultancies; editorial consultancies (largely in response
to the Center's funding crisis); formal and informal training in all aspects 



110 

INFORMATION PROGRAM RESEARCH 
1986 -1989 

ciato

Analysis of aquatic

reader' behavior 

use of librarie scienceliterature indeveloping countries 

Language problem 
Characteristics of analysis-China?
Asian scientists 	 (a)constraints on use 

and literature 	 and availability 

(with Asian Fisheries (b improvement in 
Society) availability 

PhaseI1
 

Critical evaluation of information
 
sources, usesand needs.
 

Subject coverage:
 

" Core literature in developing countries
 

a Major relevant western literature 

a Major authors in developing countries 

a Identification of gaps in research 

* 	 Identification of curricula/textbooks 
needs 

a Consequances for libraries/research 
direction 

a Consequences for editors/publishers 

a Consequences for trainongieducation/ 
fisheries societies, etc. 

I ig. 	 I. I l two-phase appto),lil ifICARM's inloroalion research prograll. 

(If info rma i in; al1d i'diting workshops. For example, the information pro
gllni will p lay an in poiltant role in the AS[AN-USAID Coastal Resources 
Ma nagenent Iloject. 

The pol grami is aclive inseeking cont)LIter-hIrsed information d issernmina

1ion in1( retrieval methods, and looks forward to producing "electronic" 
malt11 1 ,,1 iClf conlipol become more fainiliar tools in fisheries research.IS 	 r-,S 

Finally, the program Supports the Asian Fisheries Society (AFS), which 
IC LARM in itia ted in 1983 and Which recently successfully held its first 
FoIRM attended hy over 400 scientisis fi(m 27 countries. ICILARM's Infor

mltiorn Progranl currently prlvides the Society's secretariat, while staff tillie 

is also given to prepu1tlilln ol[materials for Society puipf)ses. Fo;r instani.e, 

during 1986 a majotr task was the editing and publishing (If the proceedings 
of the First Asian Fisheries ForuL a1nd plarnring for a new Society jOU1n, 
to begin in 1987. 1he Society also involves direct costs to ICLARM in 
materials, postage and institutional mem bership. 
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Publishing Activities 

Distribution. A new distributor for ICLARM publications isBangladesh
Agency Limited, 68, Kakrail, Ramna, Dacca-2, Bangladesh, starting Novem
ber 1986. ICLARM also has a distributor for North America in Oregon, 
USA, and a European distributor in Germany. 

From sales, library exchange and free issue, the total number of books 
in ICLARM's five technical series distributed since the first publication in 
1980 isover 65,000. 

Distribution of Naga, The ICLARM Quarterly (new name of the ICLARM 
Newsletter) from the first issue in July 1978 row exceeds 116,000. Present 
distribution is 4,000 of each issue. 

Exhibitions. ICLARM books were exhibited at Livethe Agri-Aqua,
stock and Poultry International Fair '86, Philcite, Manila, Philippines on 24 
May to 1 June 1986 which coincided with the First Asian Fisheries Forum; 
Frankfurt Book Fair (Philippine booth), Germany, on 1-6 October 1986; 
at the Fishfarmers Technical Assistance Foundation, Inc. National Con
ference on Prawn Farming Technology, Development Bank of the Philip
pines, Manila, on 23-24 October; and at the First National Symposium
and Workshop on Tilapia Farming sponsored by the Philippine Council for 
Agriculture and Resources Research and Development, Los Bafios, Laguna, 
Philippines, on 20-22 November 1986. 

Contributiots.The number of items published or in press by ICLARM 
staff and in the Center's technical series (luring 1986 was 77, bringing the 
total number of items to 352 since ICLARM's first output over a decade ago. 
The full list is contained in this Report. 

Library 

The library materials on broad areas of aquaculture, fisheries and
 
coastal /one management and disciplines ranging from basic biological

research to economics have increased by 13% since 1985 
 to 7,174 volumes
 
of books and monogr,iphs including theses and dissertations, conf,rcnce
 
papers and proceedings. However, the number of serials from all over the

world decreased from 592 to 555 titles of which 21% 
 were subscriptions. 
Irrelevant serial titles, mostly gifts, inc1Llud ing dupiicates, were discarded and 
donated to other fisheries libraries in Metro Manila. Reprints now total 
3,196 titles; 19 microfiche titles were added also to the collection during
the year. A large increase in library holdings is expected in early 1987 with 
the arrival of new refecrlce materials lor the ASFAN-USAID Coastal Re
sources Ma nagement Project. 

Since 1981, the Press Foundation of Asia (Manila) has continuously
monitored and delivered clippings on subject areas of interest to ICLARM. 

A compilation of Serials Holdings lists has been completed and will be 
inputted onto acomputer. It ishoped that the lists will be made available on 
diskettes for distribution to other fisheries institutions. 
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The library's microcomputer (from SFIS project funds) is now fully 
utilized with the arrival of the long-awaited bibliographic software CDS/ 
ISIS from Unesco, Paris. The microcomputer will also be used for electronic 
mail. 

Through the SFIS project, the library will be able to buy the compact 
disc version of the Aquatic Sciences and Fisheries Abstracts (ASFA CD-
ROM), including a player. Additional microcomputers are also expected. in 
early 1987. 

The continuing growth in library use by external users (1,338 during 
1986) helped the staff in undertaking a preliminary study of reading behavior 
of users of the ICLARM library. The results (Naga, April 1986) have helped 
to understand user needs as well as to gain an insight into the users of the 
ICLARM library and will be useful in planning collection development, 
specifically in streamlining the seri:ils collection. 

Program Plans for 1987 and the Next Decade 

Under sponsorship from IDRC, a trip to investigate fisheries informa
tion 	needs in Africa was made in late 1986, which resulted in a draft proposal 
for 1,module of ICLARM's Selective Fisheries Information Service in Africa. 
It is expr'cied that a service will begin based in Mala\,i, where ICLARM is 
establishing an aqt ac uItu re project OIffice. 

3uring 1987-1988, the Program will supervise 11ninformation research 
project Ior the Asian Fisheries Society to investigate the characteristics of 
Asian fishiries scierit its and their puLblicat ions. Another function on behalf 
0: !lie Society will he the executive' editorial work for and publishing of the 

new jourtiral, Asian I:isierie~s Sci.ncIc(, to begin in 1987. 
ifolinliltion train1ing acLtivities will increase in future year,;, because 

the Centel is fast becoming Ileadili, in Soituheast Asia at least, in informa
tion letrieval licilitics, \ith heCIreCelt lcluisitiol of the compact disc 
veisio1 Of the A(qtitLii SciCncC and Fisheries Afstracts inaddition to the 
C;<isting Onrlirci c'!iching facility rising the DIALOG system in California. 

Meetings Attended, Papers Presented 

Regionl Seminar on the Htandling and Dissemination of Oceanographic 
Informiation and Data, National Institute of Oceanography, Goa, India, 
17-2 1March 1986. (R.M. Temprosa) 
Papers presented: 
R.M. 	 Ilpros<i. Lectures on building up ,imarine science library and running a 

speciailiied intmin tion system. 

The First Asian -isheries Forum, Manila, Philippines, 26-31 May 1986. 

(J.L. Maclean, R.M. Temprosa) 
Serninar-Workshop 	 on the Use of Microcomputers in Lihilaries, Manila, 

Philippines, 25-27 June 1986. (N.R. Balagapo, N.I. Jhocson) 
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Seminar on Union Listing of Periodical Holdings and Acquisition Procedures, 
Manila, Philippines, 18 July 1986. (E.B. Gonzalez) 

Manila Life Sciences Editorial Workshop II, ICLARM, Manila, Philippines, 
5 August 19,36. (M.A. Carigma, L.B. Dizon and M.S.M. Sadorra) 

Seminar-Workshop on the Use of Microcomputers in Libraries, Manila, Philip
pines, 17-19 September 1986. (E.B. Gonzalez, R.M. Temprosa) 

Southern African Development Courdination Conference (SADCC) Aqua
culture Workshop, Kariba, Zimbabwe, 29 September-3 October 1986. 
(J.L. Maclean)
 
Paper preented:
 
J .L. Maclean. Aquaculture information sources. 

Training Course on Informatio-, Research and Management, ASEAN-USAID 
Coastal Resources Management Project, ICLARM, Manila, Philippines, 
30 September-12 October 1986. (Lecturers: M.A. Carigma, L.B. Dizon, 
N.I. 	 Jhocson, J.L. Maclean, M.S.M. Sadorra and R.M. Temprosa) 

Towards 	a Research Framework for Tropical Integrated Agriculture Culture 
Farming Systems, Manila, Philipines, 15-17 October 1986. (J.L. 
Maclean) 
Paper presented: 
J.L. Maclean. The flow of information in integrated farming research. 

UNESCO-UPILS Asian Regional Seminar/Workshop on Integrated Micro
computer S( twares for Library and Information Services in Developing 
Countries, University of the Philippines, Quezon City, 10-14 Novem
ber 1986. (E.B. Gonzalez) 

Lecture-Demonstration 	 on the Use of CDS/ISIS, University of the Philip
pines Institute of Library Science, Quezon City, 18 November 1986.
 
(R.M. Tenp ios,) 

Semin ar-Workshop Mn. Public Relations and Communications for Librarians, 
Manila, Philippines, 24-26 November 1986. (N.R. Balagapo) 

Second Session of the International Oceanographic Data Exchange (lODE) 
Group of Experts on Marine Information Management (GE-MIM) and 
the I welfth Session of the Intergovernmental Oceanographic Commis
sion (lOC) Working Committee on lODE, Moscow, USSR, 8-17 Decem
ber 1986. (R.M. [emprosa) 

Publications and Consultancy Reports 

Carigma, M.A. 1986. Fisheries training opportunities worldwide. Naga, The ICLARM 
Quarterly 9(4): 16-17. 

Jhocson, N.I. 1986. The ICLARM library user: a profile. Naga, The ICLARM Quarterly 
9(2): 20. 

Maclean, J.L. 1986. End of a marine reserve: Sumilon Island revisited. Naga, The ICLARM 
Quarterly 9(1): 13. 

Maclean, J.L. 1986. Who's working on Euclwumu? Naga, The ICLARM Quarterly 9(1): 
17. 

Maclean, 	 J.L. 1986. A database analysis kit for your information toolbox. Naga, The 
ICLARM Quarterly 9(2): 6-7. 
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Maclean, J.L. 1986. How do you rate as a user and producer of information? Naga, 
The ICLARM Quarterly 9(2): 10-12. 

Maclean, J.L. 1986. Who's working on artificial reefs? Naga, The ICLARM Quarterly 
9(2): 22-23. 

Maclean, j.L. 1986. Who's working on freshwater cage culture? Naga, The ICLARM 
Quarteriy 9(3): 18. 

Maclean, J.L. 1986. Who's working on rice-fish culture? Naga, The ICLARM Quarterly 
9(4): 37. 

Maclean, ].L., Editor. 1986. Naga, The ICLARM Quarterly, Volume 9, Numbers 1-4. 
Maclean, J.L. and L.B. Dizon, Editors. 1986. ICLARM Report 1985. 117 p. 
Maclean, J.L., L.B. Dizon and LV. Ilosillos, Editors. 1986. The First Asian Fisheries 

Forum. 727 p. Asian Fisheries Society, Manila, Philippines. 
Maclean, J.L. Report ot Consultancy to the Asian Development Bank; editing proceed

ings of the Regional Seminar on the Use of Rural Heialth Seryices, Manila, 20-25 
January 1986. 

Temprosa, R.M. Report of Consultancy on WARDA Documentation Unit, West Africa 
Rice Development Association, Monrovia, Liheria, 20 January-21 February 1986. 

Varley, A. and R.M. Temprosa. 1986. Regional seminar on the handling and dissemina
tion of oceanographic information and data. Aaga, The ICLARM Quarterly 9(2): 
17. 



Information Program Project Summaries 

Project Title Selective Fisheries Information Service 

Cooperating Institution International Development Research Centre (IDRC), Canada 

Duration March 1984-March 1987 

Key Personnel ICLARM Mr. Jay L. Maclean; Ms. Rosalinda M. Temprosa; Ms. Norma 
I. Jhocson 

Major Objective 

To extend the capabilities of the existing ICLARM Information Program to users in 
tropical developing countries. 

Specific Objectives 

* To assist in an advisory capacity in strengthening the information capability of 
fisheries institutions in developing countries.

" To provide answers to specific questions to researchers working in subject areasin which ICLARM has special expertise-finfish and mollusc aquaculture, inte
grated farming, small-scale fisheries and resource management.

" To produce bibliographies and reviews on important topics as identified by
trends in enquiries. 

Results 

A total of 247 in-depth enquiries was answered during the year while other requests
were treated as part of regular ICLARM library reference services.
 

Tilapia continued to be ie 
 most reqluested subject area for information and advicefollowed by integrated farming, resource management, shrimp, culture systems, socioeconomics, fish biology, notrition, molluscs and fisheries in general. Requests which were

outside ICLARM's areas of expertise were referred 
 to othel appropriate information
 
centers. SFIS maintains detailed records of all queries received since its inception in 1984.


The January 1986 
 issue of the Naga, foirmerly the ICLARM Newsletter, markedthe beginning of publishing articles on comptuter literature search na lyses on various 
subjects i-ucheunw, artificial reefs, freshwater cage Culture, rice-fish culture and seabass.One review was also published in 1986 through the project, on tie biology and culture 
of tropical oysters. 

Assistance and advice On aquatic science inlformation management have beenprovided through attendance, lectures and papers presented at various seminars and
workshops, training courses and meetir ; in the Philippines, India, Africa and the USSR.Short-term training in library methodologies, online searching and database management
has also been conducted for individuals ,ind various gloup)s from t it region.

Opportunities for project staff development have also proven a major factor in
carrying out effectively the various functions of the project. 
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~Asia

13% Southeast,
13% South, 

Far East, 
Middle East 

America 

North America 3 

Oceania 

Europe 

I ig. I. Geographical spread of SFIS enquiries in 1986. 

Training Conducted 

Lecture-Dermonstration of tile Capabilities and Actual Operation of an Online Informa

lion Retrieval System for a Group of Development Communication Students, Uni

versity of the Philippines at Los Bafios, 27 August 1986. 

Practicum on Online Searching for Eight Graduate Students from the Institute of Library 

Science, Univelrity of the Philippines, Diliman, 8 September 1986. 

PractiCuntI n Online Searching and Database Management for the -leven Participants of 

the r inig Conr se on Information Research and Management organized and 

sponsoerd by the ASI-AN/USAID Coastal Resources Management Project, 3 Octo

ber 1986. 
Pr acticorm (0 Database Maagement for a Student from AMA Computer College, Manila 

ft I total of (t)0 houtrs starting 20 October 1986. 

PrcltiCIm on Lihrary Met 10do logies in a Special Library for Five Graduating Students 

horn the Institute of Library Science, University of the Philippines, Diliman, 
10-II , 15-17 December 1986. 

IC t ARM s erlinct s vsoiks b , ond the tropics. SFIS Projet:t i.eader, t-inda I ernpros, took part in the 

Second SjSi1o Of (1111 l6tn1r,inal Oc.1nog1.1pIic t],td I.lchange (IODL) Group of Experts on 

NtJrie 1111l orz11,10 and Session of the Intergovenniena! Oceanographic1) MIllngt'll-?t thl I welltti 
(ommission (IOC) W\olking Conzmittr e on lODE, Moscow, 8-17 December 1986. On tier LIR are: 

liz. I.I)'0)onville (C(..I'/SOI'A(.), Suva, I iii; Mi. Robert Irecinan ([FAO/FII)l, Rome, Italy; and 

Mi. liln Iooley (ICLS), Denrnark it the openinzg cereniony. 



Project Title Database of Fisheries and Aquaculture Training Opportuni
ties Worldwide 

Cooperating Institution Food and Agriculture Organization (FAO), Rome 

Duration 	 May-November 1986 

Key Personnel ICLARM Ms. Marie Assunta A. Carigma 

Objectives 

* 	 To conduct a questionnaire survey of regular aquaculture and fisheries programs,
both short-term and long-term, being offered by institutions in the different 
regions. 

* To input and maintain the data gathered on microcomputer and update the data
base regularly. 

* To publish tle results of the survey (the output of the computerized database)
in Naga, The ICLARM Quarterly, as an update of the October 1982 "Education 
and Training" issue of the ICLARM Newsletter, and to make the database avail
able on diskette to requestors. 

Results 

ICLARM undertook this project in response to a recommendation made by the 
Advisory Committee on Marine Resources Research (ACMRR) and under the sponsor
ship of the Fishery Resources and Environment Division of the Food and Agriculture 
Organization (FAO), Rome. 

A questionna~re survey was Sent out in June 1986 to abotl 600 institutions all

around the world. The questionnaire inquired l)oIt fisher ies, ,qoaculture, or combined
 
COUSeS being olfered by the respondent-institutions ,itvarious levels (high school, voca
tional, bachelor's, mastes, doctorate). It also elicited such inhrmiation as language of
 
instruction, willingness to contluct individuail training on request and to iccept applicnts

from developing countries, areas of specialization, regular sh1ort courses, applicalion

reqtirements, etc. Sorn,' more inforrnation was also colled lrosi 
other reports, directories
 
,td miscellas olu, publications, 
 articles and itochures to supplemenrlt the questionn1aire
 
responses. 
 Ihe d1tbase aSd survey resilts wsere pub)lished as a special issue of Naga
 
(October 1986, Vol. 9, No. 4).
 

The databse cutrntly comis i e, 316 eInt 5es 
 istit utions and universities which
offer some form o Itaining ot educat ioo in lishedis ,i1d aqucultuire or OIlies related
 
fields. See Fig. 2 for the breakdown per legion.
 

Fig. 3 shows the proportioni of fiheries ind AIquacJuLture coLui ses/prJugrass availltbe 
in the ifstitstilis listLd under each rC .ion.
 

TFhte di hasehis ALcbU)ftry/issstituli(ii index arid 
 cosnt isrIt/cOUlltI y/iosiitIlion
index. A sobject and/ species index maiy AlRsIe pw pared with the next iipdite.

A 	diskette LOs)p,aid a printout of the datahase ave been provided to) I AO where 
it lll',' le IsCd b(l disdussisi ,isld (opies alssl ie 
by interested paiti, ionm 

lanning purposes iketl car hseqieslel 
ICLARM t ,trIimilll lee. 
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Aottr1f Zeilan USAand Ce 

Fig. 2. Number of training institutiomis listed per region. 
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Fig. 3. Numbers ofI isieles ind aquactllure programs available in the Institutions listed under each 

region. 



Project Title The ICLARM Library User: A Profile 

Duration : August 1985-March 1986 

Key Personnel : ICLARM Library Staff 

Major Objective 

To undertake a preliminary study of the reading habits of external users of the 
ICLARM library, as an example of library use by researchers. 

This study was conducted over nine nionths from August '1985 to March 1986
through a questionnaire which the users were askcd to fill in as they ued the various
library materials. The data were supplemented by counts of the books, serials, reprints,
clippings and maps used each day. It was felt that it was a fairly simple arid inexpensive
method of obtaining useful information about the users served by the library.

The specific questions this study aimed to answer were: (1) how many and whattype of publications rearchers read; (2) how much time was spent on each and how
decply read; (3) the purpose(s) in reading these articles or books; and (4) who the re
searchers were.
 

A total of 844 questionnaires were distributed; 355 were returned, 
a 42% response 
rate. 

Results 

In all, 7,326 items were used. Serials (49.7%) were the most frequently used material, followed by books (32%), reprints (16%) and others (maps, clil.pings file and non
rrint materials -2.3%). 

A total of 312 serial titles were used 3,644 times. These serial titles represent 61%of all those in the collection. Of the serials not used, 96% were received through exchinge 
or gifts or subscriptions which were cancelled. 

The most frequent'ly used sei ials are shown in Table 1. FAO's products, INFOFISH
and ASFA are clearly most important. lust recently, we received a two-year bill for
ASFA ($1,644) and looking at how fiequently it was used helped in thu decision to 
continue subscript ion. 

Fig. 4 illustrates how much time was spent reading articles and books. Since some
materials were xeroxed (180 serial articles; 6 books) rather than read in the library, thequestionnaire was designed to remove bias that would be caused by indicating such items
 
in the time spent reading each item.
 

The main reasons for using materials were (1) research work --to apply research

findings or methods to project; to prepare
a current a research proposal or project; for 
management purposes, planning, budgeting or management of research; (2) 'writing up'results-to prepare an artile, book, thesis or report; for citation purposes; to prepare a
lecture or presentation; (3) general interest and current awareness;and (4)other purposes.

External users come mainly from Philippine institutans but include overseas
students and scientists. One-third are students pursuing baccalaureate, master's or doc
to, ! degrees; 20% have baccalaureate degrees; 12%, master's degrees and 2%, doctoral 
degrees. Others did not specify. 
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The information gained has helped to understand the needs of, as well as to gain 

users of the ICLARM library and will be useful in planning collection an insight into, the 

development, specifically in streamlining the serials collection.
 

Table 1. Ten most frequently used serials. 

(Three serials tied for 10th place) 

No. of 
times usedTitle 

INFOFISH Marketing Digest 320
 

Aquaculture 
 295
 

ASFA (Aquatic Science &
 
Fisheries Abstracts (1 & 2) 230
 

182
 

Journal of Fish Biology 

INFOFISH Trade News 

132
 
Greenfields (Philippine 

agriculture) 92
 
89
Current Contents 
89
Marine Pollution Bulletin 

Philippine Journal of Fisheries 87
 

ICLARM Newsletter 83
 
Science 
 83
 
Canadian Journal of Fisheries
 

and Aquatic Science 83
 

146.8Carefully 

Main Points 13.1 

Idea Only 9.814.6 U articles 

-710.8 
urnmmaryAbstract/ 

0 10 20 30 40 50
 

Average time (min.)
 

Fig. 4. The average time in minutes spent by ICLARM library users reading articles and books. 



Project Title Reprint Use in Scientific Information Dissemination 

Cooperating Institutions Kalikasun, the Philippine Journal of Biology; Fisheries 
Research Journal of the Philippines (FRJ P) 

Duration January-J uly 1986 and September-December 1986 

Key Personnel ICLARM Mrs. Leticia B. Dizon; Ms. Marie Sol M. Sadorra; Ms. Marie 
Assunta A. Carigma
 

Kalikasun Dr. Irineo J. Dogma, Jr.
 
FRJP Dr. Virginia L. Aprieto
 

Major Objective 

To study the characteristics of biological science literature in developing countries 
through the reprint system, which isone of its key components. 

Specific Objectives 

" To determine the uses of reprints of articles in Kulilusan, the Philippine journal 
of Biology and in the Fisheries Research Journal of the Philippines through a 
questionnaire survey among authors. 

" To identify constraints to the reprint system and to suggest ways to overcome 
them and in the same manner, to identify and strengthen the attributes of the 
system. 

" To establish tl'e value of reprint use in the dissemination of scientific tropical 
fisheries information. 

Results 

In April 1986, the first hatch of quest oionaires was mailed to authors of articles
 
published in Vol. 1 to 12 of Kulitkasan and Vol. 1 toi 9 of Fisheries Research Journal
 
of the Philippines. The first tabulation, in inJly 1986, yielded a poor tuniout of responses.
 
For Kli' .as;, 79 (22.57%) responses vLe received out of the 350 questionnaires dis
tributed. For the Fisheries Research JOurnal of the Philippines, '12 (32.06%) question
naires were reltun'd out of the 131 sent to atilhors.
 

Inl September 1986, a second batch of questionnaires as ,Sent 1fofo
(iltO illop 
those authors who by that time hAd ii,t yet Iesponded. -he seonld tahrulltion yiekled 
the follo\ilug resuls: The /,,/iku.ur jneSti rniire respOnses ttOtaled 1,18, a 42.28% 
turnout. IFo FRIJP, a tOtAl 01 SS ques lirnlils were returned, a tnnoult of 44.27%. 

Soie lindings frm lhe ttlited datl dle that ep iut are still actively used 
and sought alter hy readers ofl the ti',o)i, ,ls sttdid. They re a valthible an1d cheap 
sourcer of il, tation for researcheri illrrping couli [ L t JI. eXlnsive to ILthorS 
who have 1t heir the c .'i Of ialing hll. 

l1. nmajority of tile A,;l\'Itkw nithors/iespodents were iin their 'lOs. AbrOit two
thirds were 1lme and thlTe-lillhs wLre [11A). degree hoWlders. Most of tle authorsOri e 
received and baM' gierr a ICY,less than 100 rpfills. ilhe majority (d the repliltequest,
cile foirll etgte prrfeirulls r\e ses,l; allll t all came from persmos ill tile Sdlne 
hirlrgical fields ,,s the .,uth,, . lie iost conrinnrn reason for reque..stilg I )rints was 
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for research; surprisingly, the least cited reason was tile costliness of journals. Most of 

the requesters learned of the article they requested through abstracting/indexing services. 

The bulk of the requests were received within the fiist year ol publication of the article. 

For the FRJP, the riajority of the respondents were alc in their 40s. There was an 

alm(st equal proportion of male aid lemale respondents. About three-fourths are Ph.D. 

degree holders. Almost All tespondents received iet\veen 21 atld 30 reprints. Most have 

sent out less than 20 renrints. As in Kulikusan, most of the reprint requests came from 

colleagues/ptofessiiLals oseurseas; almost ail came horm persons in the same biological 
field. The most c(mnmon way by which reqUoesters learnCd Of the article was by reading 

,ai)out the article. Complete statistical analysis of the data is pending finalization of the 
respo(rses. 



EDUCATION AND TRAINING 

Background 

There is tremendous need for training opportunities for researchers 
and aquatic resource rn alnlgCe's, but this training must be relevant for Iropical 

settings. training for suchthird world Most available to date individuals 
has been offered in temperate locations arid has been based upon methods 
and case StIIdies largely inappoipriate for the tropics. ICILARM ervisions 
an E-ducation aId 'I rining Prograni that would not only oiler speci alied 
nondegree courses, but which would also contribute to the developencIt
of curricula and educational materials appropriatu for the tropics. ICLARM 
thus sees a role for itself not only in individual or short-course training 
but also ill supp',Ort of other training institutions, including universities. 

ICLARM's edJucation and training activities to date have been carried 
out pririarily the of tie Center's networksin context aid cooperative 
research programis and in response to requests by I-AO and otl.: internar
tional ard regional agericies for ICLARM staff to participate in t heir train
ilg courses. Iwen ty-si\ interns have spent vriahble lengths of tinie working 
one-on-)lie with l scieri tistS tiet_llise in ReCSinrce Assessmen 'tard Manage
m1ert ProgrMi, then rtllllilg t( their ho-t_, lbase to pursule coopewltive 
research with IAARM. Scholarships or deree, trailling in fislries 1)id 
ALuacUlItIe e_'c.ortItiors at co()pelaling e(fucalifii iSI-tiiutiiIs hive ,AlsO 
been niile available thlrigh the Asiam Fishe_'rie-s SoCidl Soiei)ce Research 
Nelwork vhich i,coordiri ed by ICI.ARM. h)ure 10 finn1c1ial Loitraiilts, 
ICILARM 's Illdutioln ,11f Ilining Progam firs 'leve ,had its own perrta
rient s'tall.
fir respOs,e to all evidentrieel, however, ICLARM planns to take 
otn ,rrIlIe l(ninunrieit trairning role in the fmltane in ,rUas Oi-its expertise 
and prOg m pri:,'ities, nuairiniing strong hoi/oontaf lino,:,geI Ihe Aqua
culture, Resource Assessrmerlt and Management, riorniat ion Programsand I1 

of the Centelr. 

Program Themes 

Given irs active tesearch an( inlorniiation programs, ICLARM is in an 
ideal l)osition no that foi trailees contitiud srlppo)rtaSSLJsure its nrer receive 
in their professin fl emi after iriitiarl tratining period is Lcorndevelopr the 
plered. The tr,1ilillg pr(gl,llll by (lenten this ,, f(ocuIserviiiolel tire ,ill 
prirnirrily M) areas ItheConsistent with resealch priirities of the Aqu,cullture, 
Resurce Ass, v M,tnge Ci, bll(rlti.trirtaLI ell 'trid I p rgriliii ,. 
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ICLARM's EDUCATION AND TRAINING ACTIVITIES 
FOCUS ON PROSPECTIVE FISHERIES MANAGERS AND TEACHERS 

TEACHING ACTIVE ADVISORY ASSISTING PUBLISHING 
IN INTERNSHIP SERVICES OTHER TEACHING 
EXTERNAL PROGRAM • AFRICA INSTITUTIONS MATERIAL 
COURSES e:CHINA•LATIN AMERICA ..,". T* ' N USEDIN:SOUTHEAST 

* AFRICA• ASIA 
LATIN AMERICA 

LATIN A 

* SOUTH ASIA* SOUASIAS 
*SOTHEAST 

ASIA 

[ ASIA 

0 LATIN AMERICA 
eU.S.A 

VISITORS FROM:SBURMA 
TRAINING 
THROUGH: 

•COOPERATIE 

SIANU IUNESA e JO!NT FACULTYAPPOINTMS _h_" 

•PHILIPPINES e INSTITUTIONAL 
•THAILAND NETINORKS. 

The Center's linkages with educational institutions around the tropics 
can also assure that curriculum materials in tropical fisheries science, for 
example, are not developed in isolation from the degree-granting institutions 
in which they would be used. ICLARM's own interdisciplinary scientific 
staff can also assure that this necessary broader perspective is maintained 
in the Ii ,ining proJgrams sponsored by the Center. These are but some of 
tie reasons why ICLARM believes it is uniquely suited for a more active 
training role in the future, funds permitting. 

The Asian Fisheries Social Science Research Network (AFSSRN) 

AFSSRN was initiated in 1983 to support and assist the development 
of social science reseach among the participating institutions in Southeast 
A sia. 

The Network is funded by the Ford Foundation and the International 
Development Research Centre (IDRC) of Canada. There are eight member 
instit]tiols apart from ICLARM which provides the headquarters for the 
coordinator. They are: the Agency for Agricultural Research and Develop
rment (CALR) and Universitas Diporregoro (UNDIP) in Indonesia; Univer
sit Pertanian Malysia (UPM); University of tile Philippines at Los Bafios 
(UPI.B), University f the Philippines in the Visayas (UPV), and the S.outh
east Asian Fisheries l)evelopment CeIntel (S[.AFDEC), Iloilo in the Philip
pines; and Kasetsarl University (KU), Thailand, and tile Thai Depatrtrent 
of Fishei ic,. 

Coordinator (I the Nelwork at its inception w~is Dr. Brian Lockwood. 
In October 1986, lie iesignd from ICLARM and took up a post in Australia. 
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His successor is Prof. Harlan Lampe, a resource econornist from the Univer
sity of Rhode Island, USA. 

In December 1986 the Network involved 43 research workers at the 
eight niemher institutions. Eight other participants were on study leave 
and within 1987 itis expected that as many as eight more researchers will 
begin their ad\ m ed studies either at Un..Tr. i;. wiha ,,,,sido: the, m. 

region 

ihe Netwvork, in stiengthening social science research capacities in the 
member inst itutions, is providing more and more informat ion from its 
research that is useful to decisionmakers both in government and in inCus
try. The Network pursues a policy of conducting research on issues of 
national, Ioca i(r regional significance. Inasmuch as many issues of impor
lance require expertise from diverse disciplines the Network also strongly
promotes the collaboration of social scientists with colleagues from other
disciplines. As the Network gives more attention to) fisheries resource man
agement issues in the future, this collaboration will be increasingly impor
tan t. 

In promo:,i, fisheries social science research the Network has been a 
strong force in advancing education and training. The research results were 
a direct contribution to ieaching by enhancing the understanding of the
issues by teachers and provide study materials on national problens for 
use by students. The Network was also instLrumenta in establishing a pro
grarn of study for the M.Sc. in fisheries economics at the Universiti Perta
nian Malaysia (U PM). This programn has been central to tle professional
LIevelopmenti thrust of the Network. Short courses also fom an integral 
part of the Network program and indeed the Network members provide
short courses and workshops of valuLie to other disciplines. A particularly
useful prograni of this kind has been the short course for the study of 
CIquacl Iture economics olfered by UI'M. A continuing program of short 

courses on metlods of research and analysis is provided to sharpen research 
skills and improve research resu lts. Ai important milestone in the Network 
SLi)port of edocat ioil waS reached at the Workshop on Fisheries Econornics
 
Cirricul, in March 1986.
 

The Network ieriibers have completed 
moire ihall 20 research projects

and the results of 
 ten of these have been presented in research reports.
The remainilg reports are in Pirel ,alion. While the Network reports are 
prepared in English the results of severaI studies have also been preparedin the nalionall language. The Network, while keen to naintain comn-unica
tions ,ining members alid withI interested people worldwide, also has a 
responsibilily to assure that resercIl restJIts are accessible inieach country 
as well. ICLARM through its connuni ica tions expertise can provide essen
tial supporl for the d issemiinat ion of infrmaition from the Network. 

Network [)L'r'elopment, Coorditnutio and A dnihistrution 

The fifth Netwrok team leaders conference was held ii Singapore on 
20 to 22 October following ,a marketing workshop in Malaysia (see below). 
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The leaders meeting had three principal objectives: 1) to review the per
formance of the Network since the last meeting in March 1986; 2) to review
the team plans presented for phase three; 3) to review new project proposals.

The matter of si ngulIa r importance to all teams atnd their m em bers
is the future of the Network, (orPhase 11. The current Phase II expires at
the end of March 1988. A complete Network plan for PhIase III is to be
submitted to IDkRC l r continuied fundin!. The teanm leaders presented
preliminary research plans for Phase Ill that reflected the interests and 
capacities of the respecti,,e teams. 

The leaders also reviewed ninC research propos,ls that had been sub-Milled for corupleti o during Phease II. his p;');ect review process is aln
inportatnt Network activity that hlrings to bear tle' critical judgement and
expelience of all of the le'aders. This lec to reconimendations floimpro,,e
nienifs to all o1 the ploictis that were submitted and accepted. Two proposed
projects weru with)drawn flom consideratio after preliminary discIssions 
while a third was rejected , being inappropriate. 

Considering thc importiince of the preparations for Flihase Ill and tile
need for vely close cooldlrlliton of planning efforts it appeared that some
changes, in the <opeCatioiIs of the Office ofl coordinator were necessary. To

this end it ,as a11n1nIced that th coordindto would 
 plan, during the
Course Of the first pirt of 1987, to spend up to two liortlis At each of the
nlajdOr team Sites (Semnl,11,tg, Serdang, Baingkok and Iloilo) in order to:
I) p)ovidLe 1ssi'tIrlce and SLItlp,)ir tor research progran ilarining for Phase
 
III; 2) provide supporlt fo research 
 project design and execution; 3) present

sholl courseS or lectures on ma11,teIS Of 
 interest to the tearir niernibers and

others at the h(st institution; 4) permit the coordinator to better understand
 
tle reSeICI r ,Cll aS fisherie. eliiV iroriment of tie Network tearns.


I lie riext workshop 
and team leaders meetirig are tentatively planned
 
for September 1987.
 

Network Research in Progress 

The following projects were underway in 1986: 

Title Institution 

Market Potentiail lor Freshwater Fish UPM 
Marketing Aralysis of the Fish Fry and Fingerling 

Industry ir MIalaysial UPM 
-cororiiic Analysis of Freshwater Fish Production
 

ari Marketing iinMalaysia 
 UPM 
Economic Lvaluati(ri of Sea 13atss Culture illSelected
 

Areas of Thailnd 
 KU 
Pr ice Aoafly sk of Selected Ma tine Fish KU 
Economic Viability of Freshwater Prawn Culture 

in -1hailnd KU 
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Evaluation of the Socioeconomics and Diffusion
 
Process of Hulbot-hulbot Fishing in Iloilo,
 
Philippines 
 UPV 

The Environmental Setting of Several Municipal
 
Fisheries in Iloilo 
 UPV 

Socioeconomic Analysis of the Selaweed I Idustry
 
in the Visayas 
 UPV/SEAFDEC 

Socioeconomic Analysis of' the National Ba ngus 
Breeding Program SEAFDEC
 

Analysis ol (tfish PIoduction and Marketing in
 
Cent ral Java 
 UNDIP
 

Co nsumeU IxpenditUre Paitterns for Fish and Shell
fish in SelectCd Rural Comrnunit es Of
 
Cuni ' JatV 
 UNDIP
 

The -conomric and Nutritionatl Value of Fish from
 
--raditional Kitchen Ponds in Central Java 
 UNDIP 

-Ihe Economies of Size Among Motorized Fishing
 
Boats in North Sumatra 
 CAER 

Worhshops and Tlaining 

The Wo/khshop oi Southeast A siun Trainingq Iloqrans it Fisheries and 
A4quaculture ionotnics. This workshop was convened to review the courses 
and curricula extant and planned thlit are beirng offered hy partlicipaing 
institu tions. The workshop, cosponsored by the Universit ', Diponegoro, 
was held from 12 to 16 Mrch in Jeparai, Cet'iral Java, at facilities of the 
University. Iere were tweri11ny-rr inC \woksl) p rt rcipmits. 

The WI rkshop first reviewed the courses currenltly oflCred at both 
the undergraduatte and graduatc level by p-ticipating 	 instiluLtions. This 
was fol wed 	by a review of couisC s -,n ned fOr pre'senlrtatiO in the future. 

tParticulhr atttlItion a given to the natiorl and acardeinic need for the 
Courises in ednrcating fisileris economists a01d other professionlls. 

The utility of nlon-dcegree prograns and short CUIrses in piofessiOl1I 
development \ ,is ariolir inmoiprtint issue addressed by lhe workshop. 
Since colnsid rablc enphbasis has been placed bIy the Network upon short 
or special coirses to( eilhlance professional skills critical attention wis given 
past coulses 	 'Ind potCnlial Wlure offerings. With some riodifications and
additions thu proceedings (if the workshop are being prepanred for general 
release and publication. 

Ti Marketinq Workshop. At the Marketing Workshop held in Jolior 
Ba.lri, Malaysia, frori 14 to 17 October 1986, twenty-two papers were pre
sented. Of these, sixieil were research reports based upon the Network spon
sored aclivitiCs during the preced ing year or so. This workshop wais a nile-
Stone rilrkilrg tle restilts of the conceirted efforts of the teams iid their 
no elbers to investigate nimarketing issuies. In the case of Malaysia ind Thai
and the iesuItIs of the resea rch were im mediatlely made available to tlhe 
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government organizations with responsibility for these matters. The Lem
baga Kemajuan Ikan Malaysia (LKIM) cosponsored the Malaysian work and 
was represented at the workshop. 

Training Cour-se on Microcomputer Applications to Fisheries Social 
Science Research. This four-week training course was offered by the Center 
for Policy Studies of UPLB to ten participants and two observers. The three 
modules of the Course were: I) sturvey research applications; 2) spread
sheets and 3) word processing. The team members have been making effec
tive use of the training on the computers that have been provided to the 
teams through a direct grant from IDRC. 

The Coordinator has lectured to the Training Course for Senior Aqua
culturists in Asia and the Pacific Region for the Network of Aquaculture 
Training Centres in Asia (NACA) at Iloilo, Philippines, and to the faculty 
and staff of the University Diponegoro, Semarang, Central Java. He has 
also lectured to the class in Fisheries Economics at the University of the 
Philippines in the Visayas at Iloilo. He also presented a short course on 
microcomputers in research to the faculty of the University of Diponegoro, 
Semarang, Indonesia. 

The coordinator also participated in the training course on Acquisi
tion of Fisheries Information: Methods, Problems and Solutions given by 
ICLARM in Dhaka, Bangladesh. He also serves as an advisor on social science 
research issues to the ICLARM-Padjadjaran University program at Bandung, 
I nidonesia. 

lie attended 'he NACA workshop on Sociocconomics of Aquaculture 
Development from 28 to 31 October 1986 and participated in the seminar
workshop on tile Socioeconomic Impact of Fishing Technologies on Fish
ing Commnirities in Asia and the Pacific sponsored by APDC at PCARRD, 
Los BaFios, Philippines where lie served as a moderator. 

Program Activities for 1987 and the Next Decade 

To a certaiin extent, training activities can be sel f-supporting as evidenced 
by the Iaige n iii her of already-funded training requests that ICLARM 
receives. The pIlanning of training activities, the development of specific 
con rses, w rk oil curnrciCInlm development, including preparation of text
hooks, howeV1er, should be activitics of ICLARM anrd supported by tile 
Centelrs oVn re OIieS. With the e\ception of the AFSSRN, coordinated 
by ICI_ARM, thl Center's approach lo0 trainirg to dlate has suffered from 
lack ()l stff to lead the effort, resulring in nlad-hoc approach which, ill the 
long Lun, is irladcqurt1C for anr1intero,,ttional center of ICLARM's stature 
a111advrltlige. Even the AFSSRN iis,tiffered f oni limited financial su1p
puirt ,rid eItern,1 I)I'SSLIC to0 i\'rsif 'tile nuitiiiier (f mllemehr institutions 
l,rstel thlr fin'rri rUppol rr, riated.irll t reall\ 

lu oertcome' the srlflirg crisrtait, ICIARM hopes to designate 
its first Dilectol, Edtucaion ,id lrliriig rs Soon i.s funds pelrmit. This 
irdiVidivili should he iineXpe'liriced eduIL.ator who could plan ICLARM's 
liiu i , pa ticipa.rt with other IC .ARM professional staff ill the actual 

http:ticipa.rt
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courses, and take the lead in developing teaching materials and curricula 
with the input of other ICLARM staff. 

ICLARM's training courses would initially focus on two areas where 
the Center's research contributions have been clearly recognized and where 
its lack of physical research facilities wouid not be a constraint; these are 
in (1) living aquatic r'sources management and (2) research methodologies. 
The Center has pioneered the development ol microcomputer software 
for fisheries stock assessment and is already extending this work into fish
cries economics and management. For example, funds are being act;, ely
sought for two one-month fisheries stock assessment and management 
training courses for researchers and nidlevel managers. One of these courses 
would be offered in cooperation with National Shanghai University. 

New staff to be hiired in ICLARM's aquaculture program in 1987 will 
lead a siniilar development of inicrocomputer-based research methodologies 
for that program, including analytical frameworks for integrated agriculture
aquaculture farming systems, which can then later form the basis for aqua
culture training programs. These will all be specialized courses to assure 
maximum benefit to trainees. Several other training courses will be offered 
through Var :0us ICLARM projects such as those on coastal zone and small
scale 	fisheries management. 

Publications 

Israel, D.C., R.F. Agbayani, D.T. de !a Pena, Jr. 1986. Comparative economic analysis
of different scales of prawn (P. monodon) hatchery production systems. SEAFDEC. 
AFSSRN Res. Rep. 7. 

Israel, D.C. and R.F. Agbayani. 1986. Costs and returns of individual and integrated
 
prawn hatchiery-nursery-growout production systems: a comparative analysis.

SEAFDEC. AFSSRN Res. Rep. 8.
 

Mabunay, M.L. F. 1986. Socioeconornics of marketing practices of small-scale capture

fisheries in Iloilo Province, Philippines. UPV. Working Paper 4.
 

Mudianton). 	 1986. Ai assessnicn I fmilkfish mreting in Semarang Regency, Central
 
Java, Indonesia. UNDIP, Working Paper S.
 

Mudiantono, J. Ilutabarat and Subijanto. 1986. The economics of aquaculiture: the case 
of1shrimp ciltittion in Central Java, Indonesia. UNDIP. AISSRN Res. Rep. 10.
 

Octavio, G.G., 
 M.L.S. Piado/o and I.S. Pamplona. 1986. An assessment of the credit 
andI financial pograims lo the fishery sector, Philippines. Dept. of Agric. Econ., 
UPI.B, AFFSRN Res. Rep. 9. 

Padilla, 	 I.E. 1986. Economics o1 innovation adoption: the case of brackishwater aqua
culture in Bulacan, Philippines. UPM, Working Paper 2. 

Posadas, B.C. 1986. Fish consuIlption Iloilo: a consumer profile arnd hehavioinl study. 
UPV. Working Paper 3. 

Tokrisna, R., S. TVugsinavisuilti, M. Muangkoe and S. Kao-ian. 1986. Marketing syslem
of fre0sh ceplialopod in Thaidaind. UPM. Work ing Paper 7. 
Twenty papers are cuirrently in the process of prepa raition for pubIica

tion. 	 Of these 16 will be inclid ed in a single volume thalt will constitute 
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a report of the Marketing Workshop. The report of the Workshop on Cur
riculum Planning and Development is being edited for publication as a 
single document. The results of the major marketing project completed 
by the Malaysian team are also being reviewed for publication. 



ADMINISTRATION AND FINANCE 

Over the past ten years of ICLARM's existence, the number of donors 
providing financial support for the Center has grown from one (-Tile Rocke
feller Foundat ion) in tie first few years t fourteen in 1986. '1This nlmbher is 
expected to grow fuIllher i,1 1987 to sixteen or more (see Table I). This 
expansion in th nuinber of u nors is viewed by many as a diversification of 
support and thus an indication of the Center's ftlllre iinniciaIl stability. 
tlowever, th, increasing tendency among donors to provide only restricted 
and special project grants has resulted in funding constraints for and tIle 
deviation of staff time away hor core research progranis. Unless reversed,
this Irend nay cause the Center to lose its ability to maintain the initiative inl 
key areas of fisheries and aquaculture research. 

In 1986, t)tl ICLARM annual ilcome increased by 54% to over 
US$2.0 million, the highest ever in tWe Center's history. Much of this in
crease, however, was broughl about by restricted cot-, and special ploject
grants ,which allowed ICLARM to expaid its field of activities and add to its 
number or still bun failed to ptovide the Center with the funding it needed 
to Iursue its lull core programs. This trend has continLuIed into I1087, with 
ICLARM flcing a shortfall in lunding for an already scaled-down core 
hiudget iWspite of an expected ttal income level of close to JS$,4.0 million 
(see Fig. I). 

Giveii the above ftlding difliculties, the 1986 efforts of the CCntei'S 
maniagemenlt and tIrustees have been focused on fundraising. Although they
have been sLcce~ssl inl a) olgani/ing the ICLARM Support GroL), I)) it
making inroads into the CGIAR and its Technical Advisory C(omlmillee and 
C) in seecuring some pledges for long-tern support, ICILARMs Iinancial 
situation remains far from coni fortahle. 
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Table I. ICLARM contributors and other income, 1977-1987 in USS. 

1977 1978 1979 1980 1981 1982 1983 1984 1985 19861 19872 Total 

A.UNRI STRICTED)GRANTS 

ockcretlerFoundation 
Jnstei States Agen,. for Intl. De. 
Australian Decel 7ment Assistan e Bureau 
San Miguel Corporation 
Planters Products Inc. 
Nor-egiar. Ministrs of De%. Cooperation 

453,748 600,000 700,000 
300,000 

750,000 
200,000 

812,000 
300,000 

850,000 
320,000 
20,986 

850,000 
320,000 
29,750 

720,000 

83,257 
714 

300,000 
46,350 

1,047 
1,047 

523,662 
105,315 

52,009 

476,338 
107,200 

5,735,748 

2,740,000 
392,858 

1,761 
1,047 

52,009 

Subtotal 453,748 600,000 1,000,000 950,000 1,112,000 1,190,986 1,199,750 803,971 348,444 680,986 583,538 8,923,423 

B. RESTRICTED CORE GRANTS 

Rockeflcler Foundation 
Food and AricuTture Organization 
I ord I un i.aon 
Nei,1-lan- I bass 
Australian Derclupmcnt Assistance Bureau 
UnitedStates A enc TorIntl. Dev. 
German Aienc for Tech. Cooperation (GTZ) 
United Nations De-elopment Programme 
International Development Research Centre 

22,795 
6,703 

50,000 
5,000 

50,000 
5,C130 

165,138 
12,82 
53,397 

8,470 
5,172 

65,21 1 

85,987 
52,009 
32,649 
12,775 

10,000 
114,098 

123,570 
65,442 
57,500 
16,716 

122,795 
26,875 

344,447 
12,582 
53,397 

209,557 
117,450 
90,149 
29,491l 

Oserseas Decelopment Administration 
Skaggs Foundation 
Norwegian Ministry of Des. Cooperation 
Australian Pacific Sciene Foundation 
Asian Decelopment Bank 

19,718 23,293 
10,000 
9,700 

13,500 
5,300 

43,011 
10,000 
9,700 

13,500 
5,300 

Subtotal 0 0 0 22,795 0 0 6,703 55,000 281,117 273,520 449,119 1,08F,254 

Continued 



Table 1. Continued 

1977 1978 1979 1980 1981 1982 1983 1984 1985 19861 19872 Total 

C. SPECIAL PROIECT GRANTS 

Rockefeller Foundation 
United Nations Uni, ersit, 
Ne, lerse'Marine Science Center 
Australian Development Assistance Bureau 
UnitedStates Agenc5 for Intl. De,. 
German Agen-v for Tech. Cooperation (GTZ) 
United Nations Deselopment Programme 

Philippine Council for Agriculture and
Rer'urces Research and Development

Kuwait Institute for Scientific Research 
Skaggs Foundation 
International Development Research Centre 
Intl. Bank for Reconstruction & Development 
Ford Foundation 

Der Bundesminister fr Wirtschaftliche
Zusammenarbeit 

(BMZ) 
Food and Agriculture Organization 
Asian Deselopment Bank 

Subtotal 

3,000 

"G7'tl C 0 

20,000 
10,000 
57,845 

87,845 

32,94720,000 
6,000 

6,245 
55,234 
15,292 

2,850 

138,568 

31.283 

269,597 
23,638 

10,4261,856 
51,856 

386,800 

10,000 

231,165 
33,379 

54,447 

117,109 

446,100 

191,588 

67,721 

7,500 
200,754 

467,563 

292,366 

30,883 

225,906 

549,155 

342,211 
260,355 
27,3510 

118,387 
90,197 

8,114 

846,615 

1,707 714 
156,000 

94,764 
233,090 
113,436 

32,400 
5,000 

100,000 

2,442,404 

35,947 
57,283 
57,8 

2,056,170 
1,456,305 

99,660 

13,276 
204,907 

7,500 
756,920 
323,287 
113,436 

40,514 
5,000 

100,000 

5,368,050 

D.OTttER INCOME 

Oserieads & Staff Time from SpecialProjects 

Oserheads from Restricted Core 
Consultancies 
Project Produce 
Training Fees 

Publication Sales5,9lnterests/Dividends/Miscellaneous 

Subtotal 

GRAND TOTAL 

6,110 

TinnFes5,896 

2,026 

8,136 

464,884 

2,522 

5,904 

8,426 

508,426 

7,578 

9,489 

17,067 

1,017,067 

5,552 

40,886 

1,496
26,107 

74,041 

1,134,681 

18,472 

27,946 

6,215
55,936 

108,569 

1,359,137 

12,072 

94 

17,342
4,432 

33,940 

1,611,726 

45,95 

28,767 

26,275
9.669 

111,686 

1,764,239 

53,254 

47,1,2 

28,248
14,490 

149,020 

1,475,554 

31,475 

62,927 

2,400 
240826 

26,464
17,869 

141,135 

1,319,851 

286,83236,000 

63,987 

18,379
19,048 

424,246 

2,225,367 

135,062117,929 

25,000
10,000 

287,991 

3,763,052 

553,598153,929 

247,541 

76,504 
8,296 

149,419
174,970 

1,364,257 

16,743,984 

1
Based on unaudited year-end results.Projectedbasedon existingcommitments.Does notincluderecentcommitments (e.g., France and Germany) for which written confirmation is awaited. 
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Fig. I. ICLARM income prolile, 1977-1987. 



1986 SOURCES OF SUPPORT
 

1. Unrestricted Support 
United States Agency for International Development (USAID) 
Australian Development Assistance Bureau (ADAB)
Norwegian Ministry of Development Cooperation (NORAD) 

2. Restricted Support 

Activity 

a. Giant Clam Projuct/Coastal Aqua-
culture Center 

b. Asian Fisheries Social Science 
Research Network 

c. Management Options for Small-
Scale Fisheries 

d. Select;ve Fisheries Information 
Service 

e. Network of Tropical Fisheries 
Scientists 

f. Integrated Farming Systems 

g. ASEAN Coastal Resources 

Management 


h. Economics of Shellfish Processing 

i. ICLARM Fund-Raising Program 
j. 	 Reservoir Management (Cirata 

and Saguling Dams, Indonesia) 
k. Philippine Small Pelagic Manage-

ment 
I. Training Issue of Naga 

m.Appropriate Technology for Aqua-
culture in Africa 

n. Tilapia Genetics Research in Asia 
and Africa 

Sources of 1986 Support 
Overseas Development Administration 

(ODA) 
Ford Foundation 
International Development Research 

Centre (IDRC) of Canada
 
Ford Foundation
 

International Development Research 
Centre (IDRC) of Canada 

Food and Agriculture Organiiation 
(FAO)/Danish International Devel
ment Agency (DAN IDA)

Jnited Nations Development Pro
gramme (UNDP) 

United States Agency for International 
Development (USAID) 

International Development Research 
Centre (IDRC) of Canada 

The Rockefeller Foundation 
International Bank for Reconstruction 

and Development (IBRD) 
International Bank for Reconstruction 

and Development (IBRD) 
Food and Agriculture Organization 

(FAO) 
German Agency for Technical Coop

eration (GTZ) 
Der Bundesminister Ft~r Wirtschaft

liche Zusammenarbeit (BMZ) 
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STATEMENT OF REVENUES AND EXPENSES
 
(US$)
 

RrVENUE 
Grants: - 1. 	Unrestricted
 

United States Agency for International Develop

ment (MIAID) 
Australian Development Assistance Bureau (AUAB) 

Norwegian Mir:istry ol Developmert Cooperation 

Planters Produts In. 

San Miguel Corporat ion 

2. 	 Restricted 
German Agency for I rchnical Co,peration (GTZ) 

International Dvelopiient Research Centre (IDRC) 

Ford Foundation 

United States Agency for Intnernational Develop

ment (USAID) 
International Bank for RecOnstrucLtion and 

Development (IBRD) 

United Nations Development 'rogramme (UNDP) 

Der Bundesm inister I [ir Wirtschaftliche /,asafi

menarbeit (1M3 ) 

Overseas I)evelopment Administration (ODA) 

Food an,' Agriculture (rganiiation (IAO/DANIDA) 

Australiar Develonlment Assitarnce Bureau 

Rockefeller Foundation 

Kuwai'. Institute for Scienitific Research 

New Zealand IFrnbassy 

Miscellaneous (Consultancies, Overleads, Publication Sales, etc.s 

EXPENSES
 

Programs, iesearc, ard developrrent:
 

Aquacultur' 

Resou ce Assessment and Management 


Educat!jn nd raining 


Inlornation 

Prrgram Develpnient 


Advisory Committee 

Traditional Fisheries 

Administrative 
Depreciat irn 

Excess (elic.iericy) of Revenues over Ixperises 

FUND IALANCL, ItLGINNING 1 YLAR 

1 UN) BAILANCI , INID OI YILAR 

198t) unaudited,
 

21985 anidited.
 

3 raditional I isheries i'iograo incorporated in Resource Assessrrent 

eFFective 1986. 

19861 


523,662 

105,315 

52,009
 

-


680,986 

31 2,363 

131,162 

65,211 

428,198 

90,197 
60,000 

8,114 
19,718 
5,172 

-
-

-

1,120,135 

1,801,121 

424,246 

2,225,367 

670,413 
636,530 
284,304 

264,760 
15,007 

43 
-

1,871,057 

284,239 
20,205 

2,175,501 

49,866 

368,181 

418,247 

and Management 

19852
 

300,000 
46,350 

1,047 
1,047 

348,444 

292,366 
225,906 
165,138 

-
-

-
-
-

53,397 
50,000 
30,883 
12,582 

830,272 

1,178,716 

141,135 

1,319,851 

519,127 
175,577 

-

210,122 
10,412 

614 
253,9 

5 
7

3 

1,169,809 

0 7
3 9,61

29,310 

1,508,736 

(188,885) 

557,266 

368,381 

Pr'gran 
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ICLARM STAFF 

Director General 

lan R. Smith, Ph.D. 

Reseurce Assessment and Management Program 

Daniel Pauly, Ph.D. Director, Resource Assessment and Man
agement Program 

Max Aguero, Ph.D. Associate Scientist, Management Op, ions 
for Tropical Small-Scale Fisheries' 

Paul Dalzell, B.Sc. Project Leader, Philippine Small Pelagici 
Poieject2 

Jan Michael Vakily, Dipl. Biol. Associate Scientist (Thailand)
 

Ms. Anahelle C LZ, B.S. 
 Program Assistani "
 

Ms. Ma. Lourdes Palomar es, B.S. 
 Research Assistant
 
Ms. Mina Sorianr B.S. Progranimer 4
 

M,. Nenita Jimeici, [.S. Secretary, Resource Assessmern 
 ,land 

Manaigemnent Program 
Ms. Norma Pari d, B.S. Secretary, Philippine Small Pelagics Pioj

ects
 
Ruhen Gan.rdcn, I1I.B. 
 Proj, .1 llicer, Philippine Small Pelagics 

Project 

SO(.U I It PACII IC Of I IC[. 

John L. Munro, Ph.D. l)inec1r, Souuh PaLilic 
Nis. Bailrara Kinis'y [esear chL/hrrrnration Officer 

Ms. Rohyn Gra&iC Clerk- rypist 

ASIAN INtI,RA I 1 1())AS RI SOURCLSIA. MANA(,I MI.N i IR()Jj(rI 

Chua lhia I ng, PhD. Project KMn.rgelr 

R.ndoin Dlrs, M.S. [rchriU.,l Advisor8 

James Paw, M.Aq. Projct Specialist9' 
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Ms. Flordeli/ Guarin, M.S. Project Specialist"0 

Ms. Socorro Guerrero, A.B. Project Assistant/Secretary'I 

Ms. Angelina Agulto, A.B. Project Assistant"1 

Project E-ditor' 3Ms. Mai ic Sol Sadorra, A.B. 

Project Accountant 14 Ms. Germilina Di/en, B.S. 

Aquaculture Program 

Roger S.V. Pullin, Ph.D. 	 Director, Aquaculture Program 

Barry Costa-Pierce, Ph.). 	 Associate Scientist (Indonesia) IS 

Project Leader (Africa) 16
John Balarin, M.Sc. 

(rAi~un Usher, B.Sc. Research Associate, Coastal Aquaculture 
CLn ter 

Program Assistant' 7 

Nis. Mary Ann Pago io, M.S. 

Ms. Josephi.ne Capili, B.S. Research Assistant 

Ms. Felicidad Fstrtada, B.S. Secretary, Aquaculture Program 

Information Program 

Jay L. Maclen, M.Sc. Director, Information Program 

Ms. leni-LoU lIsludillO, B.S. Secretary, Inlormation Program 

PUI WAi I ION, 

NW. Leticia )i'n, A.l. Assistant Editor
 

Ms. Mrie A,,, nla Carigma, B.S. Editorial Assistant"
 

Ms. P1is illi CII~tg, B3.S' Typesetter
 

Nis. Ih1 Lspilitu, B.S.
i,,, Typesetler 

Mr. )vidin l.stiritu , Ii., B.S. Draltsman 

Mr. Rlmn l.sttr ./ Infnormation Aide 

I IlIARY AND INI()IMAt ION SIIR\'I( I-S 

M,,. Rs,lintlL lenlpinsa,, B.S. Chief Librarian 

M'. N tma Ihots, i, 1.S. Associate Librarian 

M,. Ir lind,i Gui/ le/, B.S. Assistant Lihrarian 

Ms.Nelia I3.,latgapt), B.S. Assistant Librarian ' 

http:osephi.ne
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Education and Training Program 

Brian A. Lockwood, Ph.D. Coordinatar, Asian Fisheries Social Sci
26ence Research Network 20 , 

Harlan C. Lampe, Prof. Coordinator, Asian Fisheries Social Sci
ence Research Networkt2 

Ms. Marissa Manela ProjcCt sistant 22 

Administration and Finance 

Basilio M. Rodrigue/, Jr., M.B.A. Manager, Adninistration and Finance 

Ms. Marieta Veneracion Administrative Assistant 

Ms. Remedios Apostol, B.S. Chief Accotn tant 

Ms. Arlene Balane, B.S. Accountant 

Ms. Gernia Calderon, B.S. Account ing Cletk 

Ms. Ma. Concepcion QueLbin, 13,S. Senior Secretary to the Di'ector General 

Ms. Ma. Concesa Calderon, B.S. Clerk-Typist23 

Ms. Belen Ralos Receptionist 24 

Mr. Benjamin layron Driver 

Mr. Edwin Sehastian Driver 

Affiliate Scientists2 s 

K e-Chai Chong, Ph.D. Kevin D. Hopkins, Ph.D. 
John A. Colnian, Ph.1). Wade 0. Watanabe, Ph.D. 

James C-M. KtLo, Ph.D. 

IStarIing I Marcl 1986 I 5 
Shtrting 7 Joly 19862 

Stairing I Augut 1986 16Starting I July 19863 
Starting 16 t ebruar, 1986 1 7Starting 2 May 1986 

4StarthnA 17 I ehr ary 1986 8

5 
Starting 7 May 1986 

Starting 15 D cember 1986 1
9 
Starting 15 May 1986 

6Startinrg DeUeLrher 1986 20 Until 3 1 ()ilret 19867 
Startinrg I Jlano.r, 1986 21 Starting I (Octoher 19868 
Until S I)ecetrbh.r 1980 2 2 

Starting I 00trh'et 186 
9Starting I ,IAilI'98 23 Starting I April 19861 2 4 Stadrting I()uhbut 1986 Starting I Novuc ibet 1986 
11S artirg -MlI .Li1986 25 Previous ( ARM stall reaining cose link
12Starting 8 Septemher 1986 ages with the (ienter 
13 Stirting IW No'. m bei 1986 26 iliale 8 e ttsIV t,, 

14Starting 16 I ehrlar1 1986 



MEMBERS OF THE CORPORATION
 
AND BOARD OF TRUSTEES
 

Dr. Keishi Amano 
3-5-13, 1 lino-bonmachi 
I lino-sbi, l okyo 
japan1 91 

Mr. Fdgardo Angara 
President, University of the Philippines 
Diliman, Queon City 
Philippines 

Dr. Martin Bilio 
Head, Fisheries and Aquaculture 

(Section 143) 
Gei man Agency for Technical 

Cooperation 

Post fach 5180 
D-6236 Eschhorn I hei Frankfurt/Main 
Federal Republic of G'rmany 

Mr. Alhan Gurnetl-Smith 

CSI RO Centre for International Research 

Cooperation 
P.O. lox 260, Civic Square 
A.C.T. 2608, Canberra 

Australia 

Mi. Roy I. Jackson 
(Chairnm, Board of Trustees) 
6647 N.E. Windernere Road 
Seattle, Washington 98115 
USA 

Ms. Hannah King 
Fisheries Oflicer, Food Production and 

Rural DevClopmCnt 
Commonwealth Secretariat 
M'arlborough House, Pall Mall 

London SW I Y 51IX 
United Kingdom 

Sir Kamisese 1. Mara
 
Prime Minister of Fiji
 
Suva, Fiji
 

Mr. Ramon Mitra, Jr.
 
Minister of Agriculture and Food
 
Ministry of Agriculture and Food
 
Elliptical Road, Diliman, Quezon City
 

Philippines
 

Dr. Roger S.V. Pullhn
 
(Treasurer)
 

Director, Aquaculture Program
 
ICLARM
 

Mr. Basilio M. Rodriguez, Jr.
 
(Secretary)
 
Manager, Administration and Finance
 
ICLARM 

Dr. Gunnar Saetersdal 
Director, Institute of Marine Research 
Directorate of Fisheries 
Bergen, Norway 
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Dr. Gunawan Satari Dr. James Storcr
 
Director Generwl, Agency for Agricultural 15 Cleaveland St.
 

Research rod Development New Brunswick, Maine 04011
 
Jalan Ragunan 29 
 USA
 
Pasar Mirgu, Jakarla
 
lIdndusial
 

Dr. Klaus '[ icws
 
leitendur Direktor urd Professor der
 

Dr. Ziad ShelIAdehr 
 13urideslotsclingsan,,tali tir Fischerw! 
Ma,mager, AqtJ.rcnIlt Lire Program Institut fir Kiisten und Binnrinfischerci 
Kuwait Instiltu,oMr Scientific Research 2 Hanburg 50 (Altona)
 

(KISR) 
 Palmaille 9 
P.O. Box 21885, Saflat 13109 Federal ReptJlic of Germany
Kuwait 

Dr. lan R. Smith 
Director General 
ICLARM 
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ICLARM CONTRIBUTION SERIES 

Following is the total list of publications and items in press by the end of 1986 from 
ICLARM staff and from external authors on commission. The list of 352 items is arranged 
according to document type: primary litorature, including referred journals and ICLARM's Studies 
and Reviews series; proceeding' volumes; papers inproceedings volumes and book chapters; 
technicai reports, including those of ICLARM, FAO and other agencies; bibliographies, 
translations, including edited works; reports, such as annual reports from ICLARM and other 
centers, and conference summaries; and semi-technical literature as published inNaga, Fishbyte 
and external magazines. 

PRIMARY LITERATURE: 

Angell, C L 1986.
 
Thu biology and culture of tropical oysterr. ICLARM Studios and Reviews 13, 42 p.
 

Bakun. A, J. Beyer, D., Pauly, J G Pope and G.D. Sharp. 1982.
 
rOrean sciences in relation to living resources. Can. J Fish. Aquat. Sci 39(7):1059-1070.
 

Broom M J. 1985
 
The biology and culture o; marine bivalve molluscs of the genus Anadara. ICLARM Studies and Reviews 12, 37 p.
 

Colman, J A and C R. Santha.
 
Critical tissue phosphorus and nitrogun concentrations for growth rate and yield in Microcystisaerugfnosa. Aquatic
 
Botany. (in press)
 

Cruz, TA., J.P. Thorpe and R S V. Pu!in. 1982
 
Enzyme electrophoresis in Thapia zlhi: a pattern for determining biochemical genetic markers for use in tilapia stock
 
identification. Aquaculturo 29:311-329
 

Edwards, P. 1980.
 
Food potential of aquric macophyts ICLARM Studios nrid P.-view, 5, 51 p.
 

Hopkins, K., M. Hnrkins, A. AI-Ameni and D. Leclercq. 1985.
 
Tiapia culture in I,uwait: a preliminary economic analysis of production systems. Kuwait Institute for Scientific Research
 
Interim Report KI'SR 1252. 31 p Also Kuwait Bulletin of M3rine Science 7:45-64.
 

Hopkins, K D. 0. Pauly, EM. Cruz _,nd J.H. van Weerd. 1981.
 
Recruitment ,ontrol an alternative to predator prey ratios. Meeresforsch. 29:125-135.
 

Hopkirs, KD, P Inocencio and E M. Cruz 1983.
 
Water quality in integrated livestock-fish ponds. J World Maricult. Soc. 14:495-504.
 

Jhingrsn, V.G. and R.S.V. Pullin. 1985. 
A hatclhery manual for the common, Chinese arid Indian major carps. ICLARM Studies and Reviews 11,180 p. Asian
 
uu.copment Bank, Manila, Philippines and International Center for Living Aquatic Resources Management, Manila,
 
Philippines.
 

Leclercq, D.I. and K D Hopkins. 1985.
 
-',eliminary tests of an aerated tark system for tilapia. Kuwait Institute for Scientific Research Intedm Report 1323, 9 p.
 

Also ,;A,aculture Engineering 4(4)-299 304.
 

Macaranas, J.M., R.S.V. Pu!lin, M JR Pante and J.B Capili 1984.
 
Genetic contamination of cultured Nile tilapia (Oreochromis niloticus) with 0. mossambicus in the Philippines. Kalikasan,
 
Philipp. J. Biol. 14(1-3):1-8.
 

Munro, J.L., Editor. 1983.
 
Caribbean coral reef fishery resources. ICL.ARM Studies and Reviews 7, 276 p.
 

Nash, C.E and Z.H Shehadeh, Editors. 1980.
 
Review of breeding and propagation techniques for grey mullet, Mugil cophalus L. ICLARM Studies and Reviews 3, 87 p.
 

Neal, R A. and J.L. Maclean. 1984.
 
The role and impact of ICLARM Mar. Policy 8(3).278.282.
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Panayotou, T. and Songpol Jetanavanich. 1986.
 
The economics and management of Thai marine fisheries. ICLARM Studios and Reviews 13.
 

Pauly, D. 1979.
 
Reprinted 1983. Theory and management of tropical muld-species stocks: a review with emphasis on the Southeast Asian

demersal fisheries. ICLARM Studies and Reviews 1,35 p.
 

Pauly, D. 1980.
 
On the interrelationships between natural mortality, growth parameters and mean 
environmental temperature in 175 fish
stocks J Cons, Cons. Int Explor Mer 39(2):175-192. 

Pauly, D. 1981. 
The relationships .otween gill surface and growth performance in fish: a goneralizatior, of von Bertalanffy's theory of
 
gowth. Meorosf,,rsch 28(4) 251-282
 

Pauly, D. 198-.
 
A method to e: timate the stock-recruitment relationship of shrimps. Trans. Amer. Fish. Soc. 111(1):13-20.
 

Pauly, D. 1982.
 
Dynamics of mulispocies stocks Mar. Policy 6(1):72-74.
 

Pa,,y, D. 1982
curiher evidence for a limiting effect of gill size on the growth of fish: the case of the Philippine goby (Mistichthys
 
luzonensis). Kalikasan, Philipp J. Biol 11(2-3).379-383.
 

Pauly, D.1984. 
Fish population dynamics in tropical waters: a manual for use with programmable calculators. ICLARM Studies and

Reviews 8. 325 p
 

Pauly, D. 1984.
 
A mechanism for the juvenile to adult transition in fishes. J. Cons., Cons. nt. Explor. Mer 41:280-284.
 

Pauly. n. 1986
 
A simple method for estimating the food consumption of fish populations from growth data and fo.d conversion
 
experiments. U S. Fish. Bull 84(4):829-842
 

Pauly, D. and G R. Morgan. 1985.
 
On using length composition data in fishery research. Mar Policy 9(4):245-246.
 

Pauly, D. and H. Calumpong 1984.
 
Growth, reproduction and mortality of the sea hare Do!abella auricularia (Gastropoda: Aplysiidae) in the Central Visayas,

Philippines. Mar. Biol. 79 289-293
 

Pauly, D. and N David. 1980
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