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Series Foreword

This is the first volume of the MARE Publication Series, and a cause 
for celebration. The initiating agency, the Centre for Maritime Re­
search (MARE), is an interdisciplinary social-science organisation 
based in the Netherlands, whose aim  is to provide a platform for the 
development and exchange o f scientific knowledge on the use of m a­
rine and coastal resources. Its m ission is to be a European research 
centre that is also explicitly concerned with m aritim e issues in the 
South. Its activities include the publication of the refereed journal 
Maritime Studies/M AST  and, on a regular basis, the organisation of 
conferences on m aritim e and coastal topics.

We, the editors, are striving to create a series that addresses topics 
of contemporary relevance in the wide field of people and the sea. 
Our intention is to ensure the highest academic standards, through 
the involvement of specialists in the field and through the instru ­
m ent of peer review. W hile allowing for diversity, we also, however, 
aim  for coherence, if  only in purpose.

Social scientists in the m arine and coastal fields are a dispersed 
bunch. This is certainly true of those in Europe and the South. Our 
interaction is im peded not only by our geographical spread across de­
partm ents and universities, bu t also by language barriers. The series 
thus aims to make visible, in the language with the greatest global 
reach, the excellent intellectual work that is being done by scholars 
on and from  the various regions. Our concern is to ensure that scho­
larly work on coastal issues is dissem inated widely, including to low- 
incom e countries, so we aim  to keep the price of our publications as 
low as possible.

Coastal zones the world over are facing a range of challenges, and 
the scholarly debate is currently tending to concentrate on the con­
cerns o f m anagem ent and governance. While these topics will also 
figure in this series, we have no intention of producing policy hand­
books. Our objective is rather to reflect critically -  on contemporary 
fashions, too -  and to explore new avenues o f thought.
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The present volume is a case in point. While co-operation be­
tween natural and social scientists is frequently paid lip service, the 
results of co-operation efforts are still limited. Exploring the direc­
tion in which transdisciplinary research m ight proceed, the editor 
has brought together cases from  different disciplines and parts of the 
world that together contribute to an identification of the potential for 
coastal zone development. This is a provocative exercise, and ex­
tremely fitting for the series’ inception.

Readers can look forward to this series covering a variety of topics, 
such as fisheries, coastal tourism , m ineral extraction, demographic 
growth, policy analysis, and multiple-use conflicts. In fact, in the 
course of tim e we hope to present a rich and diverse catch of coastal 
topics.

The publication o f the series is in the safe and com petent hands of 
the A m sterdam  University Press.

Svein Jentoft (University of Tromso, Norway; 
e-mail: sveinje@ nfh.uit.no)

M aarten Bavinck (University of Amsterdam, the Netherlands; 
e-mail: m bavinck@ m arecentre.nl)
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I

Introduction
Leontine E. Visser

This book is the first volume of the new MARE Publication Series. It 
brings together several papers showing different disciplinary per­
spectives on the complex and dynamic interface between people and 
the sea. People and the Sea was the title of the first International Con­
ference organised by the newly established Netherlands Centre for 
Maritime Research. MARE1 was formally established in 2000  upon 
the initiative of social scientists at the University of Amsterdam, who 
were mostly involved in fisheries research in Europe and in Asia. 
During the first three years of its existence MARE has rapidly ex­
panded both in scope and in size in close collaboration with the De­
partm ent of Cultural Anthropology and Sociology and the Depart­
m ent of H um an Geography of the University o f A m sterdam  (UvA), 
SISW O/Netherlands Institute of the Social Sciences, and the 
Chairgroup of Rural Development Sociology ofW ageningen Univer­
sity (WUR). It now includes Ph.D. research and advisory research on 
m arine anthropology and integrated coastal development topics 
ranging from  sustainable fisheries and co-m anagem ent issues to the 
transnationalisation of artisanal fisheries and the complex realities 
of m arine park m anagem ent in Europe, Asia, Africa, and Latin 
America.

The three-day conference People and the Sea was held in A m sterdam  
from  August 30 to September 1, 2001. It was opened by the Nether­
lands State Secretary ofTransport, Public Works and W ater M anage­
m ent, and hosted a total num ber of 165 scientists who presented 
their work in m any parallel sessions. Although MARE primarily con­
sists o f social scientists, research and training activities are often 
undertaken in a transdisciplinary context. The im portance of trans- 
disciplinary research was underlined by the organisation o f two pan­
els on the topic during this first international conference o f 2001.

Why have the coastal zone and m arine resources been recently re­
ceiving attention? Three parallel developments seem to be taking 
place at different scales and tim e perspectives. Changes in the bio-
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sphere and sea level rise, the increased economic valuation of m arine 
resources, and demographic transform ations in the coastal zone are 
processes that to a large extent run  parallel to each other. But in the 
present-day political-economic discourse they often reinforce each 
other, and potential sea level rise becomes a perceived risk that needs 
to be controlled.

Scientists have become concerned with changes in the biosphere 
and the risks of sea level rise. This has drawn attention to the need for 
a scientifically and technologically integrated coastal zone m anage­
m ent. Meanwhile, since the 1980s widespread ecological concern 
has stepped up research on m arine biodiversity. Ecologists and biolo­
gists are able, through m ore precise instrum ents and m ethodolo­
gies, to m easure the occurrence, diversity, and dynamics o f m arine 
life. A general concern with sustainability is supported by a better 
ecosystematic understanding of m arine life, revealing the great com­
plexity and richness of the latter to a wider public.

Parallel and often contrasting with a concern for biodiversity and 
sustainability is the economic value of the sea in term s o f ‘resources’. 
Although the high seas have been increasingly exploited over the 
course of the last two centuries, confrontations over resources in 
these areas have become increasingly frequent since the 1950s.

Moreover, rapid dem ographic transform ations are taking place. It 
has been predicted that by 2025 about 75% of the world’s population 
will live in coastal areas, which will include the majority of the 
world’s cities, and especially the southern megacities.

As a result of these diverse developments, m arine resources are 
now contested not only within, bu t also between states and transna­
tional institutions, and business networks and organisations. Oil 
companies, fish or coral traders, urban fish consum ers, nature con­
servationists from  around the world, coastal tourists, and m ore local­
ised industrial and artisanal fisher households are all interested par­
ties or ‘stakeholders’ who access coastal waters and use natural 
resources like fish, oil, sand, corals, and water. Although they still 
constitute a sizeable group in coastal areas, small-scale and artisanal 
fishers will increasingly have to share access to m arine resources 
with other users.

Finally, it is likely that when the land-based search for new forms 
of food is exhausted, the sea will be turned to. Already the increased 
interest in aquaculture in coastal areas points in this direction. In
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other words, the sea, and m ore particularly the coastal zones, have 
become m atters of public interest.

From Coastal Zone M anagement to Coastal 
Development Research

Due to the complexities o f scale, there are no single governance bod­
ies that enable the m anagem ent of these various interests sim ulta­
neously at international, national, subnational, and local levels. Legal 
instrum ents and m anagem ent organisations at different levels of so­
ciety are being developed to this purpose, bu t their im plem entation 
is fraught with practical difficulties and political contestation. This 
approach and its dilemm as are an analytical parallel to political in ter­
ests that in the 1 9 5 0 S - 1 9 6 0 S  stressed the need for instititutional de­
velopm ent and control (Heady 1 9 9 1 ) .  In this vein, integrated coastal 
zone m anagem ent or ICZM has become known as a policy instru­
m ent for intervention by states or international organisations in or­
der to control coastal zone risks, like sea level rise, the loss of m arine 
biodiversity, and demographic pressure. But ICZM as a tool of gover­
nance necessarily simplifies and standardises factual diversity and 
diversification, because it serves the need of a specific form  of knowl­
edge and control by the state. Scott ( 1 9 9 8 )  has called this the state’s 
‘tunnel vision’.

Integrated coastal zone m anagem ent itself can be the subject of 
research. This is the focus of the present volume. W hen ICZM be­
comes a research them e, different units of analysis are chosen. Sea 
level rise, for example, is less appropriate as a un it of analysis be­
cause of the difficulty o f finding causal relationships with the ways 
people interact with the sea through tim e and space, or with observ­
able ecological and social changes. Research on coastal zones may 
constitute the basis of coastal zone m anagem ent, bu t it also contrasts 
with coastal zone m anagem ent as a policy tool because the research 
will inevitably show social and ecological variability, diversification, 
and difference through tim e and space. Ecological and biological 
studies highlight the complexities o f m arine ecosystems and 
biodiversity. Sociological, anthropological, and geographical studies 
focus on the various ways in which individuals, households, or 
classes of people obtain access to, and use m arine resources, or are 
excluded from  them . They include the study of a wide range of social 
form s o f organisation that deal with resource m anagem ent in partic­
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ular social, economic, cultural, and political contexts. The environ­
mental, social, cultural, economic, political, legal, and administrative 
conditions show im portant commonalities, bu t also im portant dif­
ferences between coastal areas within and between the North and the 
South.

Furtherm ore, coastal zone m anagem ent itself can also be studied 
as a social, administrative, and political process. M anagem ent prac­
tices appear to be far from  standardised and hom ogeneous proce­
dures. They often include the contestation of values and conflicts 
between a variety of stakeholders in different power positions, in ­
cluding scientists.

Coastal zone m anagem ent as an instrum ent for governm ent inter­
vention is closely linked to the particular objective of safeguarding. It 
can be seen as a m eans to safeguard the land from  the sea, or to safe­
guard m arine biodiversity from  adverse hum an intervention. During 
the last decade, poverty alleviation has been added to the agenda of 
sustainable resource use and biodiversity, and thus also to the 
agenda of m arine biodiversity. Consequently, the m eaning and p u r­
pose of coastal zone m anagem ent have been broadened: such m an­
agem ent is now seen as a tool for the sustainable development of 
hum an and natural resources in coastal areas.

W hat is actually happening here is the conflation of -  hence the 
confusion o f -  the two different objectives o f m anagem ent and devel­
opm ent. The m anagem ent focus is on the safeguarding of the land 
from  the sea, while the developm ent objective is directed at poverty 
alleviation through alternative social and economic development of 
particular segm ents of society living in the coastal zone. Policy docu­
m ents regarding development co-operation in particular focus pri­
marily on the social-economic objective of coastal zone development, 
bu t they m isuse the instrum ental and technological concept of 
coastal zone management by linking a social, economic, and political 
agenda to the sustainable use of coastal resources. This lack o f clarity 
poses difficulties when researchers from  the natural, technical, and 
social sciences actually sit down together to develop an integrative 
approach to coastal development, especially with regard to develop­
ing countries.

The complexity and range of coastal issues indicated here make it 
unrealistic to try to keep the analyses w ithin a monodisciplinary 
framework, and dem and some form  of integrative approach. But a 
true integration of social scientific analyses and data with natural sci-
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entific analyses and data is only just starting. M ultidisciplinary or in ­
terdisciplinary research objectives often appear to result merely in 
the use of social science data as a ‘background’ or ‘context’ to natural 
scientific findings, bu t the conceptual assum ptions and both sets of 
data are not really compared as equals in order to reveal their contra­
dictions and incongruences. Integrated research on the topic of 
coastal zone m anagem ent is still at an early stage of development, 
and scholars from  various social sciences and natural sciences are 
only just coming together to discover the commonalities and the dif­
ferences between their scientific epistemologies and methodologies, 
and the potential to integrate and expand their bodies of knowledge.

This volume presents research cases in the fields of anthropology, 
hum an geography, economy, law, biology, and ecology that together 
contribute to the identification o f problem s in coastal areas and the 
potential for coastal zone development in Europe, Southeast Asia, 
the Pacific, Africa, and Latin America. The integration of natural and 
social scientific form s of knowledge with practitioners’ knowledge is 
becoming more im portant in an era when globalisation appears to be 
dom inating political agendas, at the expense of the necessary atten­
tion to societal and natural diversity and diversification. The cases 
discussed in this book may provide new insights into the different 
approaches to complex and often conflicting issues ranging from  the 
sustainability of m arine biodiversity and the parallel need for poverty 
alleviation of artisanal fishers’ societies, to the conflicting directives 
of supra-national legal bodies and their im plem entation by nation­
states in the cases of resource exploitation and pollution.

A Note on Transdisciplinary Excursions

The aim  of this book is ambitious, for two reasons. First, because its 
composition is seen as a first start toward what I define as trans- 
disciplinary research rather than interdisciplinary2 research. In order 
to understand the complex interface between m arine ecosystems 
and social systems in coastal areas new questions have to be form u­
lated. The challenge of transdisciplinary research lies in the oscilla­
tion between disciplinary domains, and the feedback from  partner 
disciplines. The added value o f transdisciplinary research is that it 
challenges (mono)disciplinary assum ptions and concepts, and trig­
gers cutting-edge questions.
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Transdisciplinarity contains a paradox: the m ore one starts th ink­
ing along transdisciplinary lines, the m ore this trajectory provides an 
incentive for, or even dem ands the reconsideration of one’s own dis­
ciplinary assum ptions and concepts. This is why I am using the im ­
age o f an excursion into transdisciplinarity. Because an excursion is a 
journey that is undertaken with the intention of coming back to one’s 
starting point. But, as after every true journey, whether physical or 
imagined, one is not the same after one’s return. The excursion has 
provided new knowledge that consequently confronts the existing 
body of knowledge. These new insights and experiences may be con­
tingent and become integrated, or they may contest and challenge 
the existing knowledge.

In addition, I want to engage the audience in an endeavour to de­
velop and improve transdisciplinary ways of seeing coastal develop­
ment as a process, as an interface between people and the sea, rather 
than looking at coastal zone m anagem ent as a policy instrum ent. 
This book is intended to reach an audience of professionals, policy­
makers, and students or scholars who are interested or active in the 
field of development, and in coastal development in particular.

Introducing the Contributions to This Book

This book brings together a num ber of papers written by social scien­
tists and by natural scientists. Most o f the contributions for Challeng­
ing Coasts have been selected on the basis of their authors’ presenta­
tions at two transdisciplinary panels that were chaired by the book’s 
editor, and have been rewritten. Two papers that were presented at 
other panels (Owen; Seixas and Berkes) have been included because 
they serve our purpose o f showing a range of development in coastal 
areas. Likewise, the paper by Van Duijn has been included, although 
he was unable to participate at the conference. Unfortunately, some 
of the other participants at the transdisciplinary conference panels 
who gave PowerPoint presentations were unable to prepare a paper 
for this volume.

The contributions are all based on extensive fieldwork resulting 
in case studies. The authors have in com m on that they encountered 
practical problems, and discovered theoretical and methodological 
shortcomings and biases through monodisciplinary approaches to 
coastal zone development, whether in the case of ocean or m arine 
park m anagem ent or in the case of safeguarding or improving
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coastal people’s livelihoods. This has resulted in a keen interest to 
move beyond the boundaries of their own disciplinary bodies of 
knowledge. We have clustered a num ber of papers around these is­
sues, showing how m ost authors are using their practical experience 
and their own disciplinary background to raise new questions that 
dem and m ore integrative approaches. Ecologists grapple with the 
difficulty of including the im pact o f people’s fisheries activities into 
the ecosystem model. Social as well as natural scientific studies on 
m arine park m anagem ent acknowledge the need to address local 
economic demands, and the conflicting goals of hum an  and natural 
sustainability. The cases clearly show the need to fully integrate so­
cial research, instead o f using social data as subsidiary to natural re­
search outcomes. This is a key point for the agenda o f transdiscipli- 
nary research on coastal zone development.

There are both strengths and weaknesses in bringing together 
these papers in one book, related to their disparate epistemological 
foundations. O f course the big advantage is that the reader has the 
possibility of finding together w ithin one volume a wide range of ex­
periences and methodological approaches to coastal environm ental 
and social issues. It certainly would be m ore difficult and tim e con­
sum ing to find such a range of articles otherwise, searching through 
a wide array of j ournals and books. On the other hand, readers are in ­
vited to make a serious effort to read papers that are written in a dif­
ferent style from  what they are used to in their own disciplinary field. 
For example, anthropologists m ight argue that the contribution by 
the coral reef specialist (Chapter 3) is a rather state-of-the-art type of 
overview that would probably better fit in a kind of Annual Review o f 
Coastal Zone Development. Unfortunately no such a volume exists -  
yet. Conversely, natural scientists often dislike the narrative style of 
the anthropologist’s case study. Yet, the acknowledgement and regis­
tration of societal diversity is a condition for biodiversity m anage­
m ent. Also, a lawyer may be used to referring to legal codes instead of 
to an extensive literature to support his case. Finally, terminological 
usage and levels of data aggregation and analysis will be different be­
tween the sciences. For example, geographers, economists, and biol­
ogists alike speak of populations and are interested primarily in re­
gional or systematic phenom ena whereas anthropologists prefer to 
speak of people and actors, and interview them  as m em bers o f a 
household, com m unity or institution. Also, the very notion of what 
constitutes a case appears to be dissimilar. For now, I am just m aking
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these observations. But their consequences are part o f a future 
transdisciplinary agenda.

During the process of compiling this book I became increasingly 
aware of the differences in presentation, methodology, and term inol­
ogy, and discussed these with the authors. I have decided not to insist 
that authors with different epistemological backgrounds should 
refram e their papers into a form at with which we are m ore familiar 
in the social sciences. I believe rather that the overt exposure of 
epistemological differences is an essential first step towards the dis­
cussion of possibly conflicting concepts and methodologies as a ne­
cessary starting point for theoretical and methodological comparison 
and progress. Together with the MARE editor we have tried to make 
the book as coherent and readable as is possible, given such a diverse 
range o f contributions.

Transdisciplinarity precludes homogeneity and continuity. I am 
convinced that those who take the challenge to carefully read the con­
tributions to this book will find a wealth of new food for thought.

Challenging coasts’ second chapter is a theoretical and methodologi­
cal examination of why a transdisciplinary approach is needed to u n ­
derstand the complex interface between people and the sea. Also, our 
scholarly understanding o f social and ecological dynamics stretches 
beyond the m ore policy oriented, and politically inclined objective of 
integrated coastal zone m anagem ent and aims at a concerted ap­
proach to coastal zone development. A clear land-bias can be ob­
served in the development of conceptual tools, especially w ithin the 
social sciences. Examples are notions o f boundary, which relate to 
hum an territorial relationships, and acts of m apping and zoning, 
which relate to resource tenure. The transferability and the validity of 
these concepts need to be studied as part o f a transdisciplinary ap­
proach, because of their methodological and conceptual conse­
quences for coastal zone development research.

Chapters 3 to 6 form  a cluster insofar as they all deal with m arine 
ecology and the establishm ent o f m arine parks. Chapter 3 gives an 
overview of m arine biodiversity in the Indo-Pacific area, especially 
on coral reefs. Sea cucumber, pearl oysters, giant clams, and corals 
have all become commodities on local and global m arkets. Biologists 
observe people’s resource use as a threat to biodiversity, and an ex­
tensive literature indicates the need felt to establish m arine protected 
areas as a form  of integrated coastal m anagem ent. This paper has
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been included because it provides a shorthand overview of some im ­
portant aspects of m arine biodiversity that are necessary to make the 
reader understand the contestation of the need for the conservation 
of the coastal zone on the one hand, and, on the other hand, socio­
economic development in coastal areas. This debate is m ore or less 
implicit in the following chapters.

Chapter 4 describes the interesting case of the shift towards a 
‘m odern’ form  of integrated m anagem ent o f a m arine protected area 
that was originally established in 1976 by the State as a bird sanctu­
ary: the Parc National du Banc d’Arguin of M auritania. At the time, 
occasional fishing by local Im raguen fishers-cum-herders did not 
pose a threat. Only certain specified economic activities were for­
mally allowed within the park, like small-scale fishing, cattle herd­
ing, and the collection o f firewood. By 1998, ecological deterioration 
and increased technological and socio-economic pressures on the 
Park’s natural life dem anded the reconsideration o f the park’s m an­
date. The m anagem ent realised that a form  of co-m anagem ent to­
gether with the Im raguen was the only option. Development pro­
gram m es were developed, including ways to improve the livelihood 
conditions of the local people. The paper does not describe the 
program m e in detail, bu t focuses on the lessons learnt in the process 
of shifting the park’s m anagem ent objectives from  wildlife conserva­
tion to coastal development, including livelihood improvement.

Chapter 5 follows with the analysis o f the integration of biological 
and sociological considerations in the m anagem ent of a m arine park 
at the opposite side of the world, in Papua New Guinea. The Milne 
Bay conservation program m e was set up by Conservation Interna­
tional with the objective of enhancing m arine biodiversity in an area 
of about 46 ,800  square km. Restrictions on m arine resource use 
would directly affect about 65,000 people. This paper shows how the 
program m e m anagers, who were biologists, gradually became aware 
that they needed to involve the local people, and that the legal and in ­
stitutional framework of the National Fisheries Authority also had to 
be taken into account because of the potential im pact of their eco­
nom ic plans on the Milne Bay area. The conflicts of interest and of 
approach between nature-oriented and people-oriented m anagers 
concerning the scale and zoning of the Marine Park Area, and the 
tim e and approach needed to involve the local people have become 
characteristic of m arine park m anagem ent history in the last two 
decades. Together with Chapter 4, this Papuan case provides excel­
lent m aterial to reflect upon the question of whether, and why, the
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feasibility and sustainability o f m arine park development depend on 
the involvement of local resource owners.

Chapter 6 swings the pendulum  back from  anthropology to ecol­
ogy, zooming in on the development of an integrated ecological and 
fisheries research fram ework that can be used asa  m anagem ent tool. 
The authors have extensive comparative research experience on the 
coral reefs surrounding the atolls in the Pacific Ocean, like French 
Polynesia, Tonga, Fiji, and New Caledonia. These small island eco­
systems differ in term s of species diversity and density, and they are 
subject to island-specific differences in term s of such factors as fish 
exploitation and consum ption. At a regional scale, the relative isola­
tion of the coral reefs disappears and other factors become relevant, 
such as the atoll’s size and distance from  the biodiversity centre (al­
ready m entioned in Chapter 3). Because the islands are ecologically 
rather isolated, it is assum ed that fisheries and fish consum ption are 
equally localised. Thus, fish consum ption and biomass m easure­
m ents can be used in a comparative fram ework of fisheries and ecol­
ogy. Although this chapter raises m any questions, this is also its 
value and appeal. Publications do not often show the process of devel­
opm ent of a m anagem ent tool, either because it is taken for granted 
or because the authors do not wish to stick out their necks. This case 
is a truly transdisciplinary excursion that challenges natural scien­
tists and social scientists alike.

Chapter 7 uses a legal approach to question the political economy 
of the European Com m unity in the case of coastal zone m anage­
m ent. The study focuses on the legal incongruity between in terna­
tional and national jurisdiction in the case of the control and m an­
agem ent of shipping routes and of oil exploration on continental 
shelves. The European Com m unity provides legal instrum ents for 
the establishm ent by the M ember States o f special protection areas 
(SPAs) and special areas of conservation w ithin its exclusive eco­
nom ic zone (EEZ). At the same time, foreign-flagged vessels enjoy 
the freedom  of navigation through the EEZ of that coastal state. In 
other words, the individual (European) coastal states are confronted 
with conflicting directives and regulations by the European Com m is­
sion. In effect their power is restricted to prevent the routeing of 
ships carrying products that are potentially polluting from  passing 
through or near a m arine protected area. The M ember States can 
propose a Special Protection Area as ‘an area to be avoided’ to the 
International Maritime Organization (IMO) of the European Com ­
munity. But, given the composition of the IMO and the political-eco­
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nom ic interests represented in it, it is likely that the IMO would 
restrain the proliferation of SPAs if  this could have the effect of 
lim iting the sea area available for navigation.

Chapter 8 takes us to the Ibiraquera Lagoon in Southern Brazil. 
Here, the State and subnational governmental institutions are in ­
volved in the co-m anagem ent of the coastal fisheries. Multiple-use 
conflicts exist between fishers who use cast nets and those who use 
gili nets, between local fishers who fish for their living and outsider 
sport-fishers, and between m em bers of the lagoon com m unities and 
outsiders. The authors propose the establishm ent of a lagoon-based 
forum  to improve conflict resolution and fisheries m anagem ent in 
the Lagoon. In the context of the highly centralised policymaking 
process and socio-political complexity in Brazil, this is an interesting 
approach to crosscut existing hierarchies.

Chapter 9 describes a case from  Cat Hai Island in the Red River 
delta o f Northern Vietnam. The collection o f molluscs, crabs, and 
other aquatic organism s is a last resort for the poor and m arginalised 
households o f the island’s com m unes. Collection, mainly by older 
wom en and children, is guided by the lunar calendar, local technol­
ogy, seasonality, and the dem ands of local and international (Asian) 
m arkets. Local knowledge is rather site-specific, creating economic 
niches for the m em bers of particular com m unes. Outsiders come to 
collect the coastal resources that are not targeted by the local people. 
However, residents are increasingly being excluded from  the collec­
tion of these resources by governm ent policy, and the gap between 
the relatively rich who have access to governm ent agencies and the 
poor who do not, is widening.

Together, the chapters present a wide range o f interesting case stud­
ies, written from  disciplinary perspectives like ecology, anthropol­
ogy, and law. Their focus oscillates between the international, natio­
nal, regional, and com m unity levels. Meanwhile, the focus on one 
level of analysis clearly shows the integration of other ecological, gov­
ernm ental, and societal ‘levels’ in dealing with the complex issues of 
coastal zone development.

Among the m anagem ent issues addressed, the organisation and 
m anagem ent of m arine parks appear to be m ost im portant, includ­
ing ways to involve local inhabitants of the park area. But, apart from 
the practical need for research and action in this field, we should also 
ask ourselves the following question: why would local people refrain
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from  the exploitation o f m arine species for their own socio-economic 
needs in favour of global food security or biodiversity conservation?

Notes

1. w w w.m arecentre.nl. MARE’s Research activities are registered with 
CERES, the Netherlands Research School for Resource Studies for Develop­
m ent, in  particular w ith AGI D S (University o f A m sterdam ) and CERES-Wa- 
geningen.

2. Experiences w ith interdisciplinary research on developm ent and the envi­
ronm ent have been discussed in  an interesting report by the Centre for De­
velopm ent and the Environm ent o f the University o f Oslo (McNeill et al. 
(Eds.) 2001).
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Reflections on Transdisciplinarity, 
Integrated Coastal Development, 
and Governance
Leontine E. Visser 

Introduction

The past forty years have been a tim e of m om entous change globally. 
An im portant part of that change has been an increasing awareness 
of and m ounting concern for the erosion of the natural environm ent 
including, in particular, the world’s coasts. This paper addresses the 
conceptual and methodological challenges that are increasingly ap­
parent with regard to the dom inant strategy that responds to degra­
dation of the world’s coasts: integrated coastal zone m anagem ent 
(ICZM). One of the m ost im portant realisations within ICZM in re­
cent years is that natural sciences alone cannot m eet the current chal­
lenges posed by coasts. It is becoming increasingly apparent, as the 
papers in this volume show, that the analytical strength of the natural 
sciences in the study of ecosystem change has to be coupled with the 
social science study of social transform ation. This paper argues for 
the value of a transdisciplinary approach to ICZM that learns from 
the critiques of the history o f science that have been done w ithin the 
social sciences and hum anities. A transdisciplinary perspective high­
lights the current shortcomings of m ethod and concepts in ICZM 
and points to ways in which those shortcomings may be addressed.

By the m id-1960s, the notion of continuous progress in both the so­
cial and the natural sciences was in jeopardy. The French historian 
and philosopher Michel Foucault became highly influential by criti­
cally reflecting upon the ‘history of ideas’, and his own ideas were 
embraced by a variety o f people: scholars as well as individuals in the 
public and private sectors. This has helped pave the way for m ore in ­
terest in the hum an and the social sciences, and a scholarly interest 
in local or indigenous knowledges and social form s of environmen-
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tai m anagem en t Three insights from  these new interests are as fol­
lows. First, scholarly disciplines or ‘bodies of knowledge’ have a h is­
torical sequence but they are otherwise discontinuous instead of 
showing an evolutionary development (McHoul and Grace 1993:31). 
Secondly, disciplines are not regarded as conveying ‘the’ truth. But 
this does not m ean that there is no truth. On the contrary, there can 
sometim es be m any truths, each with its own rationality. But the 
question is: whose truth? W hich of these, at a given period, became 
dom inant and how? Thirdly, the power of certain disciplines pro­
duces other, subjugated or m arginal knowledges that are dism issed 
by official histories as ‘less scientific’ and located at the bottom  end 
of the hierarchy (ibid.:i5). This position has triggered a renewed in ­
terest in local form s of knowledge since the 1970s. In the field of eco­
logical m odernisation Foucault’s ideas have been widely adopted 
(Hajer 1997; Connelly and Smith 1999).

Meanwhile, environm ental issues like global warm ing and clima­
tic change, including the effect of sea level rise, became prom inent 
public issues that were widely publicised by the media (Anderson 
1997). Some have related this public and policy interest to an in ­
creased awareness of risk in contem porary society, including the in ­
dustrial sector (Beck 1992), bu t the fact is that there is today a greater 
awareness of environm ental hazards, and ‘it would be foolish to 
think that science alone can provide the answer [to them ]’ (Drake 
2000:243). In the same vein, W ilhusen et al. (2002) agree that scien­
tific reasoning and solutions alone will not be enough to safeguard 
biodiversity. Put differently, one could say that science inform s but 
on its own does not transform  society. And the transform ation of so­
ciety is a necessary condition for sustaining biodiversity. Social trans­
form ation is one of the central topics of development sociology/an­
thropology (Booth 1994; Grillo and Stirrat 1997; M artinussen 1999; 
Long 2001). During the last forty years, successive theories have 
shown the dependency of peripheral areas and rural com m unities on 
m ore urbanised centres, the role of the state and of the m arket in de­
velopm ent and, m ore recently, the role of different actors like farm ­
ers’ co-operatives, NGOs, w om en’s groups, et cetera who use their 
agency and organisational strengths to influence their livelihood 
conditions.

But the social sciences are still heavily biased towards the land, 
and developmental studies on coastal com m unities are lagging be­
hind. Moreover, the image of socially, culturally, and economically 
hom ogeneous village com m unities still seems dom inant. But in the

24 C h a p t e r  Two



globalising world of today, coastal areas constitute a frontier society. A 
frontier society is defined (Van Lier 1971:7) as a peripheral area situ­
ated on the fringes of the world economy, as well as an area which 
lies on the edges of m ighty jungles of an uncultivated interior, and 
whose population constantly finds itself in ‘border-line situations’ as 
a result o f -  as in the case of Surinam  -  slavery and life under colo­
nial conditions. But, instead of this frontier characteristic being lost 
in the coastal areas o f m any independent states, it is being reinforced 
by poverty, administrative neglect, and, m ore recently, m igration 
and violence. For a long time, coastal areas have been treated as the 
fringes of the world economy and o f civilisation. Their inhabitants 
are, according to Ram (writing on the Mukkuvar fishers of Southern 
India), ‘fringe dwellers’ whose ‘geographical location is a m etaphor 
not only for social and economic marginality [...] bu t for the possibil­
ities of an independent cultural identity which this marginality 
provides’ (Ram 199i:xiii).

At the same time, coasts lie at the borders of a mighty and largely 
uncultivated exterior (cf. Corbin 1995). Thus, in a sense these ‘waste­
lands’ o f the sea provide us with the m irror image o f the ‘wild in te­
rior’ of the Surinam ese jungles. Also, the inhabitants of the coasts 
are often uprooted m igrants who have either come down to the coast 
from  upland and hinterland areas, or from  overseas. Although the 
image of hom ogeneous coastal com m unities of artisanal fishers is 
still strong, it has already been shown in the history o f village form a­
tion in South and Southeast Asia that this image is very m uch a con­
struct of the colonial state (Visser 2001; Breman et al. 1997) that did 
not, and does not m irror everyday practice.

Environmental change and social transform ation are mostly ana­
lysed in isolation from  each other, according to different epistemo- 
logies, and approached from  different bodies of knowledge. But the 
m ere juxtaposition of the social and the natural is not sufficient if  we 
are to come to grips with the complex interactions between institu ­
tions, individual actors, technological development, physical geogra­
phy, m arine ecology, and the changes in all of these. Anthony 
Charles, in his recent book Sustainable Fishery Systems (2001), tries to 
integrate all these elem ents into what he calls the fishery system. In 
m arine ecology, systems analysis is seen as an im portant improve­
m ent because it focuses on the relationships between the individual 
species or elem ents instead o f on the elem ents themselves. In socio­
logical terms, especially in view of the everyday practices of small-
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scale fisherm en who cannot afford to be choosy, an ecosystem ap­
proach also makes m ore sense than a focus on a single species. How­
ever, sociological theories that favour a systems orientation are re­
garded as problematic because of their functionalist flavour (Bavinck 
2002). Sociological evidence shows that people’s everyday practices 
do not fit a particular ‘system’ and yet are valuable to the social life of 
households and com m unities.

The Need for Transdisciplinarity

The ideas I am developing in this paper1 have been triggered by a 
num ber of integrative research experiences over the past few years, 
among which the following is an example. As a m em ber o f the inter­
disciplinary program m e for Sustainable M anagem ent of the Coastal 
Zone of Southwest Sulawesi, better known as the Buginesia re­
search2 in Sulawesi, Indonesia, I was involved with the integration of 
anthropological data into the integrated coastal zone m anagem ent 
model that was being developed as an interactive m anagem ent tool 
for regional governm ent officials. The m any discussions on the 
methodologies and concepts used by the different natural sciences 
and anthropology were highly instructive but frustrating. We tried to 
accommodate the very different aggregation levels and qualities of 
the data on fishers’ access to and use o f fish resources, their experi­
ences with resource depletion (cf. M eereboer 1998) with the statisti­
cal m easurem ents of the size of fish on local m arkets (cf. Pet 1999), 
the data gathered on sedim entation, and the location and quality of 
seagrass beds and coral reefs. The integration o f quantitative and 
qualitative anthropological/sociological data into a model based on 
natural scientific assum ptions on systems and rational hum an 
behaviour taught m e a few lessons that I will discuss here.

The m ost im portant lesson is that an integrative approach de­
m ands that in project development the social sciences be treated on 
an equal footing with the natural sciences. In the Buginesia case, the 
same mistake was m ade as in m any development projects during the 
1980s, namely that the social scientist was added on to the already 
designed natural science project. Social data are apparently regarded 
as m ere ‘contextual support’ for natural and technical data: supple­
m entary but not vital.

Secondly, projects aim ing at policy development and projects de­
veloped by natural scientists or technologists already hold certain as­
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sum ptions about the people o f the coastal zone, particularly fishers. 
Their ‘virtual’ fisher3 appears to be an individual m an on a boat who 
makes rational choices about the num ber of tim es he will go to sea, 
and the fish he expects to catch. However, anyone who has taken the 
tim e and interest to stay in a fishers’ village will know that in actual 
practice the fishers’ wives, m em bers of extended families, and vil­
lage co-residents participate in the decision-making process. More­
over, the highly mobile and variable qualities of the fish resources, 
together with environm ental uncertainties, dem and a high level of 
flexibility in resource use through tim e and space. This m eans that, 
as opposed to what is assum ed in teleological rational choice m odel­
ling, fishers do not and cannot predict their activities and catches.

The third lesson is that an integrative approach to coastal zone 
m anagem ent requires one to take a critical look at one’s own disci­
plinary ‘toolbox’ o f theories, methodologies, concepts, and assum p­
tions, and their value in an integrated approach with other disci­
plines, especially the natural sciences. In order to understand the 
complex interface between m arine ecosystems and social practices 
with regard to coastal resources, new questions may have to be 
form ulated or concepts developed.

W hat I th ink is needed is a concerted interaction between the social 
sciences and the natural sciences, in which epistemological differ­
ences and conceptual incongruences become transparent in order to 
be overcome. I propose calling such an integrative approach to 
coastal zone research, based on an equal partnership between the so­
cial and the natural sciences, a transdisciplinary approach. In my 
view, transdisciplinarity differs from  multidisciplinarity, as in the 
latter the different disciplines are merely juxtaposed and not in te­
grated. I prefer also to differentiate transdisciplinarity from  in ter­
disciplinarity on the basis of the following criteria:

i. The transdisciplinary paradox
The challenge of transdisciplinary research lies in translating the in ­
sights that arise from  the oscillation between disciplinary dom ains 
into disciplinary lessons. Transdisciplinary research challenges dis­
ciplinary assum ptions and concepts, and triggers new disciplinary 
questions. Transdisciplinarity contains a paradox: the m ore one 
starts thinking along transdisciplinary lines, the more this trajectory 
provides an incentive to or even dem ands that one reconsiders one’s
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own disciplinary assum ptions and concepts. Transdisciplinarity only 
works if the partners from  the different disciplines are strong.

2. Transparency
Transdisciplinarity invites us to critically examine the assum ptions 
that underlie our own disciplines. It thus reveals rather than conceals 
conceptual continuities and congruences, or disjunctures (Ap- 
padurai 1992) and conflicts w ithin and between the participating dis­
ciplines, and their im pact on data gathering and analysis. This trans­
parency is in itself a condition for the following characteristic of 
realism.

3. Realism
Transdisciplinarity is a gradual process of conceptual and m ethod­
ological articulation. It may appear to be impossible or senseless to 
accommodate approaches, levels of data gathering or concepts. Such 
apparent disjunctures should be acknowledged because they can 
nevertheless have an im pact on integrative coastal m anagem ent. 
This is why I believe transdisciplinarity is m ore realistic than inter­
disciplinarity. The latter term  seems to prom ise only positive out­
comes, whereas transdisciplinarity provides room  for disjunctures 
or the acknowledgement of the possibility of failure of the integrative 
experiment. For example, sedim entation data on a large historical 
scale have no direct bearing on present-day fisheries activities. Yet, 
the sedim entation process itself may indeed have an im pact on fu­
ture access to resources. Or, the same concept may be used by differ­
ent disciplines, and its formal characteristics may be agreed upon, as 
in the case of the concept o f the system. However, in actual practice, 
different values are attached to that concept. For example, in m arine 
ecology the systems approach may be supported because it invites a 
consideration of the relationships between individual species. In an­
thropology, in contrast, the concept of system is often regarded as too 
functionalist and determ inist. It gives the m isleading im pression 
that all elem ents w ithin the system are in harm ony with each other 
and contribute to the functioning of the system.

Apart from  theoretical discrepancies, there are differences ‘on the 
ground’. For example, the interaction between public adm inistrators 
and environm ental scientists may reveal that their ‘system’ bound­
aries are disparate, and that both administrative and ecological 
boundary m arkings are relevant to integrated coastal m anagem ent. 
Thus, the administrative borders of a coastal area may exclude and

2 8 C h a p t e r  Two



hence make ‘invisible’ the pollution that originates outside them , but 
that pollution may nonetheless have an im portant im pact on the 
coastal ecosystem.

4. Transdisciplinarity moves beyond boundaries 
It aims at the discovery of cutting edge issues and the form ulation of 
new research questions and concepts that move beyond the partner 
disciplines, although positive or negative links could be established. 
Moreover, such questions or concepts are not easily generated, nor 
necessarily recognised by the individual disciplines. For example, in 
coastal zone research this implies that transdisciplinary research has 
to move beyond an ecosystem approach that assum es certain causal 
linkages and levels of aggregation on tem poral and spatial scales. 
Neither biological or ecological data nor social, economic, or political 
data alone can determ ine the boundaries of a research area. Hence, 
different coastal issues may need the recognition and involvement of 
different system boundaries, or even the contestation of boundaries.

Practical Implications of Transdisciplinarity

Transdisciplinarity is not merely a newly invented term; it also sets a 
new agenda in the sense o f the criteria m entioned above. Interdis­
ciplinarity has been on the policy agenda for alm ost two decades, as 
the public awareness and the recognition of the intricate relation­
ships between natural and social phenom ena have become wide­
spread. But there is still an enorm ous gap between the recognition of 
complex interfaces and the im plem entation of an integrative ap­
proach to the kind, size, and contents o f these interrelationships.

Maybe the present project is m ore modest, as it is m ore realistic 
about the difficulties of the practical im plem entation of such a 
transdisciplinary approach, its uncertain outcomes, and its time- and 
energy-consuming character. The im plem entation of an integrated 
approach to the sustainable development of a m arine park area is a 
case in point. It shows that conflicts can be generated that appear to 
be about practicalities bu t in fact result from  the different epistemo- 
logical histories of m arine biology and anthropology. The conceptual 
differences about the size of a territory become in practice alm ost a 
kind of ideological conflict between the biologists and the anthropol­
ogists involved in the establishm ent of a m arine park (Osseweijer 
1999; Van Heiden 2001).
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A second, bu t closely related im plem entation problem  is institu­
tional. Most governm ent officials and practitioners have been 
trained along sectoral or disciplinary lines, and have little experience 
with trans-sectoral project im plem entation. Moreover, an integrative 
approach to coastal development issues needs the institutional sup­
port of an integrated, trans-sectoral institutional body. But even if 
such a body exists, it m ight conflict with the hierarchy of the sectoral 
organisation of m ost governm ent adm inistrations. Consequently, 
practitioners and governm ent officials often experience trans-sec­
toral co-ordinating bodies as a threat to their sectorally defined posi­
tions. This is a serious practical issue to be considered, for example, 
in co-m anagem ent projects.

Yet, the relevance of a transdisciplinary, and thus necessarily a 
trans-sectoral, approach is that it tries to move beyond the bounda­
ries, knowledge, and assum ptions of governm ent institutions. Such 
an approach necessarily involves other segments and groups of soci­
ety, with different and not sectorally determ ined bodies of knowl­
edge, ranging from  coastal com m unities and fishers’ unions, to 
NGOs together with central and decentralised governm ent institu­
tions and international organisations.

An ecosystem differs from  a social system, and, as anthropological 
studies on local or indigenous knowledge from  around the world 
have shown, the species diversity known by a fisheries expert is not 
identical to the species diversity known by a fisher. Knowledge in ­
cludes cultural practice, skill, and technology. The effectiveness of 
catching fish may depend on a person’s access to sonar or tracking 
devices, or on the skipper’s ability to find and catch fish (Pálsson and 
D urrenberger 1992). Likewise, people’s knowledge of m arine bio­
diversity and collecting practices may be highly variable because of 
their personal histories, and the different histories between house­
holds of the same village, let alone between villages and regions.

Sociologists and anthropologists, and often also geographers, 
have an in-depth knowledge of and experience with the diversity, 
variability, and differentiation through tim e and place of local prac­
tices that are vital to the successful im plem entation of coastal devel­
opm ent or co-m anagem ent projects. But they still seem to be rather 
hesitant to acknowledge the need to upscale and integrate their data 
on the diversification o f coastal livelihoods with biological and tech­
nical data on m arine biodiversity and to move beyond the small niche 
of the coastal comm unity. I am convinced that they have a lot to add
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methodologically and conceptually, and that they should become 
m ore vocal and self-confident about the transdisciplinary relevance 
of their knowledge about people’s conceptualisations, practices, 
knowledge, societal institutions, and networks, precisely because 
these are unsystematic, fluid, and unpredictable phenom ena.

The anthropologists’ methodological approach to the complex and 
multi-layered social networks, institutional and organisational ar­
rangem ents has become indispensable for a proper understanding 
of the effectiveness and efficiency of project im plem entation. This is 
especially the case in an era of globalisation when the transnational 
mobility of people and commodities, including users of m arine re­
sources often stretches far beyond national and ecosystemic bound­
aries, as in the cases o f transnational fisheries (Stacey 1999) and 
international sand m ining (Osseweijer 2002).

Integration of anthropological knowledge into transdisciplinary 
research may also dem and critical (selfjreflection on the usefulness 
and applicability of disciplinary concepts at m ore integrative levels of 
data aggregation and explanation. W hat knowledge about social in ­
teraction should be transm itted to natural and technical scientists 
and practitioners? W hich sociological concepts are m ost appropriate 
for the purpose? On the one hand we have to acknowledge the need 
for m ore inclusive labels indicating the transform ation processes 
and relationships between actors and institutions (compare with ear­
lier discussions by Long 1989:226; Booth 1994:10). Today, term s 
like networks, transnationalism , hybridisation, and governance may 
serve this purpose. But their usage becomes m eaningless if  we do 
not at the same tim e show the social content and context of such gen­
eral term s. There will be an ongoing need to link these to concepts 
closer to the realities of everyday life in the coastal areas, such as 
people’s agency, kinship and patronage relationships, and livelihood 
strategies.

In the case of the Buginesia project m entioned earlier, the anthropo­
logical data had to be integrated into a model that was already 
designed on a scale appropriate for physical geography data. This 
caused the dilem m a of upscaling concepts to a level beyond which 
they had no m eaning. For instance, the concept of patronage, which 
indicates the socio-economic dependency of a client from  his patron, 
cannot easily be converted into a variable at the level of the village, 
the coastal zone, or the ecosystem. Such relationships transcend
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physical boundaries. Patronage is nonetheless pertinent for the anal­
ysis of resource use. Patron -  client dependencies imply unequal ac­
cess to resources, as well as to decision-making about their uses. It is 
thus highly relevant to include in an ICZM model the fact that not ev­
ery fisherm an has equal rights and access to m arine resources or par­
ticipates equally in decision-making processes (Meereboer 1998). 
Moreover, it is impossible and m eaningless to attach a num erical 
value to this kind of inequity. Consequently, statistically extrapolat­
ing socially undifferentiated samples of fishers’ catches w ithout tak­
ing account of the fishers’ social and economic position could 
seriously bias conclusions about fish catches and hum an  im pact on 
m arine biodiversity.

This implies that m arine biodiversity conservation through 
ICZM, and through co-m anagem ent in particular, presupposes a de­
tailed knowledge of social difference and differentiation, and their 
impact upon the use of nature. In other words, social diversity is con­
ditional for the sustainability of biodiversity.

Transdisciplinarity and the Shift from ICZM to 
Integrated Coastal Development (ICD)

In the dom inant discourse on coasts and seas, integrated coastal 
zone m anagem ent (ICZM) is a keyword. The concept is of recent ori­
gin, having been put on the m ap by the Intergovernm ental Panel on 
Climate Change (IPCC) and the Earth Sum m it in Rio de Janeiro in 
1992. IPCC’s concern was with sea level rise and the possible threat 
to low-lying coastal regions. Its recom m endations ‘endorsed inte­
grated coastal m anagem ent as the appropriate framework [...] to re­
duce vulnerability to accelerated sea level rise’ (Cicin-Sain and 
Knecht 1998:36). ICZM is primarily seen as a m eans to control salt 
water -  especially in countries like the Netherlands, where people 
have a long history of fighting against the sea. This is why technical 
agencies and technical sciences still dom inate the discourse on de­
velopments in the coastal areas. ICZM should safeguard hum ankind 
from  the sea, from  hazards such as flooding, and from  m arine 
disasters such as environm ental degradation and pollution.

Two m ain biases or restrictions o f this ‘traditional’ approach to 
ICZM deserve attention. Firstly, ICZM primarily serves land-related 
technical and macro-economic goals. Apart from  the physical safe­
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guarding of the land, its m ajor concerns are the large-scale dem o­
graphic, urban, and macro-economic developments in the coastal 
zone. The less populated coastal areas, and the existing social and en­
vironm ental differentiation of fishers’ com m unities and their access 
to coastal resources are mostly ignored.

Secondly, ICZM is a governm ent tool. The dom inant approach to 
resource m anagem ent views ICZM as an instrum ent enabling gov­
erning bodies to intervene by m eans o f rules and regulations. This 
approach is inherently biased towards politico-economic and adm in­
istrative goals. Moreover, the technological and infrastructural poli­
cies and project interventions dem and a standardised description of 
the coast in term s of administrative borders and system boundaries 
(cf. Scott 1998).

Recently, m arine ecologists and biologists have added a new perspec­
tive on ICZM. Biodiversity depletion (for example, of mangroves) is 
threatening the health and reproduction of fish populations. ICZM 
is thus becoming a strategy for the conservation or sustainable use of 
coastal biodiversity. Social scientists too have increasingly become 
involved in projects concerning sustainable resource use and poverty 
alleviation in coastal areas. But government- and NGO-driven pro­
jects and program m es still use the top-down term  ‘coastal zone m an­
agem ent’ to cover a rather different practice: bottom -up coastal devel­
opm ent. This confusion is partly due to the conflation of the political 
agendas of ICZM of physical safeguarding and of poverty alleviation. 
Thus, social scientists studying or bringing about the socio-eco­
nom ic development of the poorer m em bers of the coastal com m uni­
ties find themselves at the opposite end of spectrum  from  those na tu ­
ral and technical scientists who regard the coastal population as a 
burden or a threat to governm ent control over a coastal area with 
high economic potential. It is im portant for such epistemological 
(and sometim es emotional) differences to become transparent if  we 
wish to engage in a transdisciplinary approach to integrated coastal 
development. I see integrated coastal development as a condition for 
integrated coastal m anagem ent.

Therefore, I propose that we move away from  the instrum entalist, 
intervention-oriented focus on the m anagem ent of the sea and the 
coastal resources. Like all m anagerial tools, ICZM was originally de­
signed to serve the purpose of control by m eans of a simplifying and 
standardising model for  coastal zone m anagem ent. It has not been 
designed to serve as a model o f  coastal social-economic development
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and governance. Such a model is highly desirable, bu t still needs to 
be developed.

A transdisciplinary approach addresses the ICZM biases through re­
vealing two sets of challenges that an integrated approach to coastal 
development m ust address:

1. ICZM needs to be based on a better understanding of the natural 
and social complexities of the coastal zone. Here we look at the 
problematic concepts of zone and territory in relation to coasts. 
Moreover, the integration of social and economic aspects neces­
sarily implies that ICZM is looked at from  a m arine perspective as 
well as from  a land-oriented perspective. In other words, ICZM is 
about the interaction between salt water and fresh water systems 
and resource uses.

2. ICZM needs to form ulate m ore appropriate governance strate­
gies. Three challenges for coastal governance are examined: the 
narrow focus of m ainstream  ICZM on control and regulation; 
issues of valuation; and issues of participation.

The integration of social and natural factors allows ICZM to better 
grasp the transform ations that are actually taking place in coastal ar­
eas in different places around the world, hence in different ecologi­
cal, physical geography, political, economic, and socio-cultural con­
ditions. It may thus make sense to move from  integrated coastal 
zone m anagem ent or ICZM to integrated coastal development 
(ICD).

The Problematic Concepts o f Zone and Territory

Notions of the coast are m an-m ade constructs that develop and 
change over time. The m ainstream  definition of the coastal zone is 
highly restrictive. Geomorphological and ecosystem characteristics 
appear to define the boundaries of a coastal zone as the area where 
the interaction between m arine and land-based processes interfere 
in observable and m easurable ways. This conceptualisation of the 
coastal zone is primarily an instrum ental device based on technical 
and institutional needs for fixed boundaries. Recently, politico-eco­
nom ic interests have strengthened the governmental need for the 
coastal zone to be fixed as if  it were ‘an industrial zone’. The in ­
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creased value o f coastal areas for aquaculture, fisheries, sand m in ­
ing, and other economic activities has also triggered claim-making 
m ovem ents by governments and private entrepreneurs to control 
these areas, including their hum an  and natural resources. Also, oil 
pollution o f the national (coastal) waters by foreign-flagged ships and 
the incongruences between legal orders (see Owen, this volume) rein­
forces the conceptualisation of a fixed and bounded area: the coastal 
zone.

But in the everyday resource uses of fishers’ households, there is 
no real thing like a coastal zone. The following may serve as an exam­
ple. W hen I last visited the coastal villages of Northeast Kalimantan, 
Indonesia, the fishers were complaining about the SARS pneum onic 
crisis. It was May 2003 and the restaurants in Hong Kong were 
closed. The trawlers from  Hong Kong had stopped coming, and the 
fishers could not sell their live reef fish. Consequently, w ithin weeks 
they had to look for alternative sources of incom e and activities. 
Some went fishing for tuna, others tended their culture of sea cu­
cumbers, whereas still others went inland to sell logs to the sawmills. 
This diversity of livelihood activities implies that the resources are 
appropriated from  a similar variety of ecosystems that often lie 
beyond administrative, even state boundaries.

Secondly, trade networks and product chains based on coastal re­
sources stretch far beyond a predefined geomorphological or ecologi­
cal coastal ‘zone’. Traders, as in the above-mentioned case, may cross 
national borders, and often they carry fresh fish inland from  the 
coast daily, to be sold. Likewise, vegetables may be carried into the 
coastal villages, where gardening is less common.

The governance of sustainable coastal development precludes zon­
ing, as the decision-making processes involve actors, organisations 
and institutions at higher levels up to, and beyond, the national capi­
tal. Governm ent officials often still regard users o f coastal resources 
as sedentary people who live in territorially fixed settlements, be­
cause this suits the governmental ‘tunnel vision’ that enables devel­
opm ent policy and politico-administrative control to be standardised 
(Scott 1998). This governmental view contrasts with present-day and 
historical evidence. For example, in W est Africa the translocality of 
fishers com m unities has been the rule rather than the exception (Jul- 
Larsen 1994; Overâ 2001). Also, people like the Sea Nomads or the 
Orang Suku Laut of Southeast Asia never lived on the m ainland until 
recently (Chou 2003).
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The second problematic concept in ICZM is territory. Several 
studies question the universal validity of the phenom enon of 
‘territorialisation’, as it belongs to a state discourse of W estern Euro­
pean origin that has been expanded through the project of colonis­
ation and adapted in particular cases by post-colonial and post-social­
ist m odern states (Corbin 1995; Peluso forthcoming; Sundar 2001).

The issue of de-terriorialisation is particularly relevant for our under­
standing of the coastal areas. Firstly because o f the mobility of m ari­
tim e species, and the fact that ecosystem boundaries cut across ad­
ministrative borders. Secondly, because of the fluidity of the coastal 
resources on regional and global m arkets. Thirdly, the particular so­
cial, economic, and political conditions of the coastal population, 
who are among the least ‘residential’ m em bers of civil society. It 
would be interesting to investigate whether, or to what extent, social 
theories and concepts developed with reference to a fixed land envi­
ronm ent have similar contents and m eanings when applied to a fluid 
or non-fixed environm ent like the sea. In the cultural and political 
history of Northwest Europe, development projects presuppose 
territorialisation: territory as an identifiable and identified and fixed 
reality, as a piece of land with known and recognised borders. Any­
one who has travelled across continents knows from  practical experi­
ence that borders, hence territory, are not necessarily biophysical or 
ecological divides, bu t conceptual tools of state form ation im posed 
on a physical environm ent. Politico-administrative devices such as 
m apping and planning likewise presuppose territory and zoning.

Territory is a form  of property control (McCarthy 2002). Like re­
source tenure, territory is decreed through rules and regulations of a 
plurality of institutions and organisations. Both in the North and in 
the South, official discourse often starts from  the point of view that 
m anagem ent problem s could be rem edied by a m ore thorough im ­
plem entation of the law, or by the im plem entation of co-manage- 
m ent bodies involving ‘local participants’. Meanwhile, the discourse 
of the state and of transnational institutions and organisations hides 
the fact that individual representatives of the same state institutions 
hold different views on territory and property. For example, govern­
m ent officials and the military in post-independent or post-socialist 
states are often themselves involved in what is called ‘illegal’ re­
source exploitation, together with entrepreneurs and people living 
near the exploitation area. Here again, as in the qualification of the 
coastal area as a frontier (see above), comparison with forestry cases
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may prove revealing (McCarthy 2002; Obidzinski 2003; Van den 
Top 1998).

A systematic study on the ‘illegality of the sea’ still needs to be 
done. I do not m ean to say that we do not know of individual cases of 
illegal actions like blast fishing or poaching. W hat is necessary are in- 
depth case studies of people’s actual practices that contest the official 
discourse that calls such activities ‘illegal’. Such studies may show 
that activities like poaching and smuggling are often necessary strat­
egies of coastal people to counter poverty and to improve their liveli­
hoods. But they will also show that networks of individuals, includ­
ing m em bers of governm ent institutions, will be involved in these 
so-called illegal activities; a social fact that dem ands reconsideration 
of what is legal and illegal in the everyday practice of coastal zone 
development.

The Instrum ental M anagement Focus of ICZM

The second set of challenges m entioned above concerns the fact that 
m ainstream  ICZM does not adequately address the complexity of the 
transform ations taking place in coastal areas, including changing 
governance priorities (that is to say the new focus on poverty). In this 
inform ation age, the apparent structures of the established institu ­
tions of society are being challenged by networks, and by flows: of 
people, goods, and inform ation (Castells 1996) and o f contested 
idea(l)s and values. Yet, none of these developments appears to have 
been incorporated into governm ent policies.

The Earth Sum m it in Rio de Janeiro in 1992 stressed the need to 
relate sustainable development to poverty alleviation. During the last 
decade this concern perm eated policies and projects throughout the 
world (Woodhouse 2000:141-162). National development program ­
m es have m ade a political shortcut by integrating the dual policy ob­
jectives of sustainable use of biodiversity and poverty reduction. This 
is exemplified by the following text from  the Policy Program me on 
International Biodiversity of the Netherlands government: ‘The spi­
ral of degradation and im poverishm ent can be broken by stim ulating 
the participatory and sustainable m anagem ent o f natural resources’. 
Although the general policy objective explicitly relates biodiversity, 
sustainable use of natural resources and poverty, in the docum ent 
(par.3.2) on ‘Seas, coasts, and m arine wetlands’ no link is form ulated 
between people and coastal biodiversity. Coastal systems are exclu­
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sively and entirely viewed as natural ecosystems, w ithout any hum an 
interference.4

The concern with the control over salt water is now shifting to­
wards the control over m arine resources. But the ecosystem ap­
proaches by the governm ent still exclude people and the impact of 
hum an action in the coastal zone.

Rethinking Valuation within ICZM

Present-day politico-economic views somewhat obscure other con­
tem poraneous and historical valuations of the sea and the coast. O f 
course, coasts and the sea have been, and still are, the subjects of po­
litical, economic, and social discourses, bu t they are also the subject 
of form s of art, such as painting and poetry.

In his book Le territoire du vide, on the discovery of the seaside, Alain 
Corbin cites a seventeenth-century poem  to show how the enjoym ent 
of the seaside is in keeping with the Baroque poets’ taste for motion; 
it is further nourished by their longing for surprise.5 The Enlighten­
m ent initiated a fundam ental break with the classical negative image 
of the sea, in which the endless m ovem ent of the seas suggested the 
possibility of a new Flood. An image, too, in which the ocean was a 
chaotic and dam ned world, and coastal dwellers were the constitu­
ents of this interface with the dark and demonic sides o f hum an  life 
(ibid.:6-9). Picturing the coast has, since the seventeenth century, 
been closely linked with the territorial desires of state rulers. French 
and British rulers wanted to know the true face of their kingdom, and 
special attention was paid to the delineating of m arine boundaries 
(ibid.:i99). By their exploration of sea trade routes to the W est and 
East Indies, Dutch and Iberian seafarers were already engaged in the 
m apping of the seas in order to link distant lands. The power of the 
m ap in the form ation of our world view cannot be underestim ated, 
as B. Anderson has indicated. The map, together with the census and 
the m useum , are ‘the three institutions ... [that] together ... pro­
foundly shaped the way in which the colonial state im agined its do­
m inion -  the nature of the hum an  beings it ruled, the geography of 
its domain, and the legitimacy of its ancestry’ (Anderson 1991:163- 
164).
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The sea became a state concern firstly as political space or as a territo­
rial marker, especially after the capitalist expansion of W estern Eu­
rope (Wolf 1982; McCarthy 2002). In the last two hundred years it is 
the economic value of the sea, including in particular the conversion 
of m arine biodiversity into m arine resources that has become a m a­
jor concern. Today, m arine resources are heavily contested by states, 
transnational institutions, business networks, and other actors such 
as oil companies, coral traders, fish consum ers, artisanal and indu­
strial fishers, coastal tourists, and nature conservationists. Thanks to 
increasingly precise instrum ents and technologies, scientists are 
able to m easure the occurrence, diversity, and dynamics of m arine 
life. The detailed analysis of the qualities and num bers of species and 
individuals per species may contribute to a better scientific under­
standing of m arine biodiversity and ecology. But this type of knowl­
edge is insufficient to understand hum an im pact on m arine life, 
whether direct or indirect, and the different values and m eanings 
people attach to the sea and the coast.

Also, we should be conscious of the fact that social actors count 
and m easure in different ways and for different purposes in different 
contexts. The concern with sea level rise that is at the base of policy- 
oriented accounting differs from  ecological and social science m ea­
surem ents. Governmental and industrial organisations often em ­
ploy formal statistics as a tool or technique to prove a certain ‘tru th ’ 
about the natural or ecosystem conditions of the sea or the status of 
m arine resources, which supports their assum ptions about reality. 
Politico-economic interests and policy goals also produce inconsis­
tent or even contradictory ‘tru ths’ between sectoral departm ents of 
the same governm ent adm inistration, as a result of their different 
targets, such as land, water, fish, or oil.

On the basis of their m easurem ents and counting of num bers of 
fish in particular spacial contexts, biologists may defend another 
‘tru th ’ about the state of m arine biodiversity in that area. Their data 
may be used -  or contested -  by a fisheries departm ent for policy or 
political purposes. Both form s of knowledge often contrast with the 
m ore practical and locally conditioned ‘tru ths’ o f the fishers who 
have access to the m arine resources ‘out there’. They count the occur­
rence of fish stocks on the basis of locally differentiated and special­
ist knowledge, integrating environmental, technical, and social con­
ditions. Social scientists who usually take m ore interest in fishers’ 
real-life diversities may act as m ediators of the ‘local’ or ‘indigenous’ 
knowledge and experience of the fishers. Marine resource users, sci­
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entists, and governm ent officials thus possess and use different 
bodies of knowledge of m arine diversity and hum an  impact, bu t the 
assum ptions or valuations underlying these different bodies of 
knowledge often rem ain implicit. Each set of implicit valuations of 
m arine life, the status o f the sea as a political or an art object, as a 
commodity or as nature, serves different purposes and produces 
different and conflicting form s o f knowledge and practices.

Rethinking Participation in ICZM

Most readers are now fam iliar with term s like co-m anagem ent and 
stakeholders. They usually bear a positive connotation in the context 
of what Hajer (1997) calls the global environm ental discourse-coali- 
tion of national governments, international environm ental NGOs, 
the media, powerful scientific organisations, and the public. In this 
context, the stakeholder concept serves particular administrative and 
politico-economic demands.

Since the 1990s, the concept o f co-m anagem ent in fisheries has 
been embraced by practitioners and governments as well as by schol­
ars (Pinkerton 1989; Sen and Nielsen 1996). Co-m anagem ent of 
natural resources together with local com m unities is seen by na­
tional or decentralised governm ent agencies and international or­
ganisations like the W orld Bank as a politically correct m anagem ent 
solution to counter resource depletion, bu t also to increase local 
people’s participation and institutional organisation. Anthropo­
logists, biologists, and geographers have docum ented the wide­
spread existence of community-based customary systems of m arine 
tenure which regulate the access to and the use of fisheries re­
sources. More recent studies (Adhuri 2002; Bavinck 2001; 
Osseweijer 2001) show that these tenure systems are being eroded 
by translocal m igration, the comm oditisation of fish, and the 
globalisation of the fish trade. Inter- and intra-village conflicts are 
erupting between fisher households. Also, governm ent participation 
in the co-m anagem ent of local resources is a threat rather than a sup­
port for development, as in the case of the Indonesian province of Pa­
pua (Visser 2001). There, the shrim p fishers m istrust the ‘participa­
tion’ of the regional fisheries departm ent that owns the trawler that 
collects (and sells) their produce. The fishers are very well aware of 
the m ism atch between the expressed goal of production increase and 
the governm ent’s practice of selling the shrim ps to the regional m ar­
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ket at a higher price than offered to them , instead of allowing them  to 
sell the shrim ps themselves. They experience this practice as a trans­
gression of what they see as their hum an rights, namely their 
autonom ous right to the land and waters of their place of origin.

Alternative roads to development have been proposed along the 
lines of ‘stakeholder participation’ as an instrum ent for co-manage- 
m ent (Ostrom et al. 2002). Debates about ‘sustainability’ are often 
also about who may legitimately access, use, and manage natural re­
sources (Woodhouse 2000:162). A growing num ber of case studies 
from all over the world indicate that co-management serves to 
strengthen social-economic control over local ‘stakeholders’ rather 
than giving them  equal shares in development (Adhuri 2002; Jentoft 
2000; Osseweijer 2001). Moreover, to label all participants as stake­
holders mainly serves the purpose of the planner, and is discursively 
naive. It gives a false image of reality by implying that these actors all 
have equal shares in the social, economic, and political assets of 
coastal development. Many people, and often those in the South, have 
no alternative but to become ‘partners’ in the exploitation of their land, 
rivers, and resources after these have been sold to outsiders. Sport 
fishers who enjoy a weekend in the coastal waters experience the 
coastal area differently from the resident fisherm en with whom they 
may be competing for the same fish resource. But they are also part of 
an urban network and probably have a stronger power position when it 
comes to defending their goals in coastal development. Again, other 
stakeholders, such as fish traders or an international conservation or­
ganisation, who have extensive networks and access to financial re­
sources, have a different ‘stake’ from resident coastal fishermen, let 
alone the landless labourers who seek seasonal jobs on trawlers. The 
idea(l) of co-management should give way to a more realistic recogni­
tion and study of competing claims over resources that often have a 
political flavour implying unequal positions of power and access to re­
sources and decision-making (Hirsch and W arren 1998).

Conclusion

Emotionally or conceptually -  still from a land-side view -  the coast 
and its inhabitants constitute the borderline between the land and 
what is known and knowable, safe, and civilised on the one hand, and 
the sea and the unknown, the uncivilised ‘other’, the dark and ‘empty’ 
world, on the other hand. This image is still held by many people, in ­
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eluding government officials who also publicly declare that coastal 
communities are ‘backward’, or ‘uncivilised’ and ‘unruly’.6 Today, 
when m ost forest dwellers have settled or have been settled, it seems 
that it is now the tu rn  of the last frontier: the com m unities of m arine 
fishers. Interestingly, this popular image ofbackward fishers in their 
‘closed’ society is mainly applied to an imaginary category o f ‘fisher­
ies com m unities’ and it has little to do with their actual differentia­
tion and mobility. Neither is it applied to the inhabitants of the m ega­
cities on the coasts, despite their rapidly developing slum  areas in 
which live labour m igrants who have been attracted by the new 
coastal economies and im m igrant fishers and traders who are near 
the markets.

In fact, this negative image of coastal com m unities is aggravated by 
the fact that local resource users, especially in the South, are often 
economically and politically dependent on a network of powerful 
non-local entrepreneurial networks including governm ent officials, 
the military and transnational corporations. The different categories 
of users can thus be seen as both local and non-local, ‘top’ and ‘bot­
tom ’. In addition to these dependency relationships, we see the de­
velopm ent of new international dependencies between national and 
international NGOs and their local partners; for example, a fishers 
co-operative. All these actors and institutions are engaged in what 
Ferguson (1998) describes as a transnational ‘topography of power’ 
in which there are no clearly distinguishable ‘top’ and ’bottom ’ levels 
of society, and where it makes little sense to separate the state from 
civil society. Following this line of thinking, we may have to look dif­
ferently at som ething like the Maximum Sustainable Yield (MSY). 
This has been developed as a tool for the regulation of the unequal 
distribution of fish catches between appropriators at a tim e when the 
national sustainability of the species is already threatened. MSY 
seems to serve the purpose of a particular politico-economic resource 
distribution m echanism  rather than the purpose of species m ainte­
nance (see Kulbicki et ah, this volume).

In this paper I have pleaded for a transdisciplinary approach to 
coastal development. An appropriate governance of the coast should 
be supported by and profit from  the kind of integrative research that 
is able to improve our understanding of the complexity and diversity 
of social action and biodiversity in coastal areas around the world. In­
strum ental notions of ecological zoning and administrative bound-
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aries appear less relevant and may even obstruct a proper insight in 
translocal m ovem ents of people and resources.

I have also dealt with the various interpretations and goals of 
ICZM. Originally, integrated coastal zone m anagem ent was form u­
lated in 1992 as a technological and governance framework to reduce 
the risks for the land and the people of sea level rise. Ecological con­
cerns have added another m eaning to ICZM. Integrated coastal m an­
agement may be a government technique for the conservation or sus­
tainable use of coastal biodiversity. Recently, concerns about the 
depletion of biodiversity have been linked with a political agenda con­
cerning poverty alleviation. Thus, the original approach to ICZM as a 
m eans ‘to fight the sea’ is presently contested by an ecological ‘support 
for the sea’ and a politico-economic and social concern for the develop­
m ent of the coastal population. Under these conditions it makes sense 
to shift from the narrow technological approach to ICZM to a m ore in ­
tegrative approach to integrated coastal development or ICD.

To conclude, the following problem s can be listed as relevant issues 
for future research w ithin integrated coastal development: Firstly, ex­
isting institutional structures are ineffective and sometim es irrele­
vant in cases like oil pollution, over-exploitation of m arine bio­
diversity, ‘illegal’ fishing, and international tourism . Secondly, legal/ 
administrative boundaries do not coincide with ecosystem bound­
aries; the governance of m arine resource uses needs to address trans­
national and translocal m ovem ents of both hum an  and natural re­
sources. Finally, the necessary transdisciplinary research into 
integrated coastal development is ham pered by sector-specific ap­
proaches and regulations.

Notes

1. This chapter and the Introduction have greatly benefited from  com m ents on 
earlier drafts m ade by Alberto Arce, M aarten Bavinck, Derek Johnson, and 
John Kleinen.

2. The interdisciplinary Program m e for Sustainable M anagem ent o f the Coas­
tal Zone o f Southwest Sulawesi or the Buginesia research program m e was 
funded by the N etherlands O rganisation for Tropical Research (WOTRO 
1994-1998; W  01.60) and carried out in  the Sperm onde archipelago of 
Southwest Sulawesi, Indonesia by a joint team  o f Ph.D. students and senior 
researchers in  the fields o f biophysics, hu m an  geography, m arine ecology, 
fisheries, and anthropology. The CD-ROM was developed by Jean-Luc de 
Kok o f Twente University (see A ugustinus 1999).
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3- I refer to the concept o f the virtual farm er  developed by J.D. van der Ploeg 
(2001). The virtual farm er stands for our im age or m odel o f agrarian entre­
preneurs in  W estern Europe, their wives, history, work, environm ent, etc. 
The real farm ers are ever m ore distanced from  this image. This becomes 
problem atic w hen we realise that policies based on this im age o f the virtual 
farm er are being form ulated and im plem ented. Policies are thus likewise 
distanced from  the real lives o f farm ers.

4. Dutch M inistry o f Agriculture, N ature and Fisheries (LNV). W ebsite acces­
sed 18 July 2003 (w w w .m inlnv .n l/in fom art/parlem ent/2002/paro2203. 
pdf: 6).

5. Published in  France (Paris: Aubier) in  1988, the book by Alain Corbin has 
been translated and published in  English as The Lure o f the Sea (Policy Press, 
1994; Penguin Books 1995). The poem  was w ritten in  the seventeenth cen­
tury by Tristan l’H erm ite (Corbin 1995:20, 295).

6. Qualifications like these were for a long tim e attributed to upland shifting 
cultivators and other forest dwellers, especially by the technical departm ents 
and sectoral officers o f the colonial adm inistration, and they have lived on 
after independence.
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Biodiversity and the Natural 
Resource Management of Coral 
Reefs in Southeast Asia
Bert W. Hoeksemd 

Introduction

Biological diversity (or biodiversity) concerns the richness of life at 
three levels: genetic, species, and ecosystem (Norse 1993; Heywood 
1995). These three aspects are interrelated, since an area with a high 
environm ental variability m ost likely contains m any species, and 
m any species represent a high genetic variation. W ithin a species, 
isolated or distant populations may also show genetic diversity. Spe­
cies richness is the m ost obvious form  of biodiversity.

Concern with regard to the loss of global biodiversity has in ­
creased during recent decades (McNeely et al. 1990; Courrier 1992; 
Groombridge 1992; Dobson 1995; Heywood 1995). Few people real­
ise that the seas and oceans contain m ore anim al phyla and probably 
also m ore species than the land (Ray 1988; Grassle and Maciolek 
1992; Briggs 1995; W illiamson 1997). Perhaps this is why protection 
of m arine biodiversity is several decades behind the conservation of 
terrestrial biodiversity (Thorne-Miller and Catena 1991; Norse 1993; 
Agardy 1994).

The present study introduces the centre of m axim um  m arine 
biodiversity, which is predom inantly determ ined by the abundant 
life on its coral reefs. The study identifies the m ajor threats to the 
ecology of the area including, in particular, hum an  exploitation o f its 
living resources.

The Centre o f Marine Biodiversity

Species of reef coral, mangrove, and seagrass are important for shap­
ing and protecting sea shores. Their populations cover large portions of
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Fig. 3.1. The hypothetical centre of maximum coastal marine biodiversity in the 
Indo-West Pacific. The position and shape of the centre are based on bathymetrical 
topography excluding the major continental shelves. See text for explanation.

shallow sea bottom in the tropical coastal zone (Smith 1978; Burke et 
al. 2002). Coral reefs in the Indo-West Pacific constitute the richest 
shallow-water ecosystem of the world with many species of corals, 
sponges, molluscs, fishes, and other groups of animals (Spalding et al. 
2001). More than mangrove woods and sea grass beds, coral reefs 
house many species of animals and plants that live together and de­
pend on each other for survival. Therefore, coral reefs form the m ost 
important ecosystem in biodiversity studies, but they should not be 
considered the only im portant ecosystem since individuals of several 
species of animals start their lives in mangroves, live as juveniles in sea 
grass beds, and migrate to coral reefs as adults. Nevertheless, 
biodiversity is m ost obvious in coral reefs, and especially in the area 
with the highest concentration o f marine species within the Indo-West 
Pacific, the eastern part of the Indo-Malayan region (Ekman 1953; 
Briggs 1974,1995; Hoeksema 1992; Hoeksema and Putra 2002).

The topographic position o f this centre of m axim um  m arine di­
versity is not clearly defined (cf. Briggs 1995). Since the continental 
shelves of Australasia were dry during the last ice age, which lasted 
until about 15,000 years ago, m arine life was only able to survive be­
tween the Sunda Shelf off Southeast Asia and the Sahul Shelf off 
New Guinea and Australia. This area, consisting of the Philippines, 
Eastern Indonesia, Malaysia, and Papua New Guinea, is probably
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where the centre of m axim um  diversity is situated (fig. 3.1). A hypo­
thetical explanation for this location is that coral reefs in the area re­
m ained present around deep sea basins and sea straits during the 
various sea level changes, while coral reefs on the m ajor continental 
shelves developed only after the sea level rose again and not all spe­
cies may have m anaged to settle here since the last ice age (Hoekse­
m a and Putra 2002).

The Economic Value of Marine Biodiversity

The role of coral reefs in fisheries is one of the m ost obvious proofs of 
their economic im portance in densely populated areas in Southeast 
Asia. Fishers catch food on the reefs in the coastal area where they 
live (Polunin 1983). Marine products, such as live fish (groupers and 
wrasses), dried sea cucum bers (‘teripang’), and pearls (Erdm ann and 
Pet-Soede 1996; Kelso 1996) are im portant as export commodities. 
Some m arine plants and anim als such as algae, sponges, sea squirts 
and soft corals produce substances that may have im portant indus­
trial and pharm aceutical potential (Adey 1998; Colin 1998; Newman 
1998; Adey et al. 2000). O ther fishes, corals, shellfish, and turtles 
have value in the international aquarium  and souvenir trade (Wells 
and Alcala 1987; W ood and Wells 1988; Wells and Wood 1 9 8 9 ,1991; 
Coffey 1991; Hingco and Rivera 1991; Best 1995; Pelicier 1998; 
Raymakers 1998, 2001; Walch 1998; Bruckner 2002). Marine tour­
ism  is another source of revenue to people in coastal areas (Wong 
1991; Cochrane 1993; Hill 1998). Diving tourists are usually at­
tracted by high num bers o f fish, molluscs, crustaceans, and other 
colourful animals. Governments are well aware o f coral reefs as 
tourist attractions.

Recently, researchers have started to analyse the economic value 
of coral reefs and other m arine ecosystems in order to raise aware­
ness of the m onetary valuation of these species-rich ecosystems 
(Cesar 1996a, 1996b, 1998; Dixon 1998; Nunes 2001; Balmford et 
al. 2002; Burke et al. 2002).

Threats to Marine Biodiversity

It is ironic that the coral reefs of Southeast Asia, which are so rich in 
species, are also the m ost critically threatened (Hatcher et al. 1989;
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W ilkinson 1992; Wells 1993; H ulm  and Pernetta 1993; W ilkinson et 
al. 1994; Hoeksema 1997; Burke et al. 2002). Because of their 
biodiversity and productivity, these reefs are able to support the pres-
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ence of large hum an  populations, which, however, do not exploit 
them  in a sustainable way (White 1987; Rice 1991; Bleakley and 
Mouldoon 1994; W ilkinson 1994; W ilkinson and Buddemeier 1994; 
W hite et al. 1994). Overfishing and destructive fishing practices are 
well-known examples (Alcala and Gomez 1987; Eldredge 1987; 
Gomez et al. 1987; M unro et al. 1987; Galvez and Sadorra 1988; 
Bohnsack 1994; Erdm ann 1995; Johannes 1995; Newman 1998). 
Both species that are im portant for local consum ption and species 
that are fished for export only are overexploited.

Trade and Protection of Tropical Marine Species

Species that are threatened with extinction are placed on lists, such 
as those o f CITES or IUCN to improve public awareness and to regu­
late their international trade (Groombridge 1993; WCMC 1993; 
Arm strong and Crawford 1998; Bruckner 2002). The criteria for 
species’ inclusion or exclusion are not always transparent since they 
may depend on political will and lobbying (Wells and Wood 1989; 
Hoeksema 1997). Export perm its concerning threatened species can 
still be issued despite their inclusion in lists indicating their need for 
protection (Raymakers 1998, 2001; fig. 3.2). The regulation through 
the Convention on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES) helps to restrict trade in such species 
but does not strictly prohibit their international trade (Schouten 
1992; WCMC 1993; Best 1995; Arm strong and Crawford 1998; 
Raymakers 1998, 2001; Green and Shirley 1999). Exploitation of 
tropical m arine anim als can be m ade m ore sustainable by conver­
sion to the use o f selective collecting m ethods regarding size and spe­
cies, by development o f less lethal m eans of collection and transpor­
tation, by tem porary m oratorium s in international trade, and by 
certification of traders (Yates and Carlson 1992; Pelicier 1998; Resor 
1998). Some examples of overexploitation are treated here.

Teripang and Bêche-de-mer

Sea cucum bers (Holothuria) have been collected and processed into a 
dried food product for Asian and W est Pacific m arkets since the 18th 
century (South Pacific Com m ission 1994). By fisherm en they are 
generally known as ‘teripang’, ‘tripang’, ‘trepang’, ‘gam at’, ‘gam ah’,
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Fig. 3.3. Teripang sundrying in a village street on an island off Makassar, South 
Sulawesi, Indonesia.

or ‘garnet’. In international trade, after processing by boiling, clean­
ing and drying, they are uniformly known as the commodity ‘bêche- 
de-mer’ (fig. 3.3). However, each particular species may have specific 
local and English nam es in addition to the Latin nam e used in the 
scientific literature (Koningsberger 1904; South Pacific Com m is­
sion 1994; Kelso 1996; Massin 1999; James 2001).

At the start of the 20th century, the East Indies governm ent be­
came worried about possible over-exploitation. At that tim e this con­
cern may not have been justified, since the fishers only collected sea 
cucumbers from  shallow sea bottoms, leaving untouched those as­
sum ed to survive at greater depths (Koningsberger 1904). However, 
a tthe  end of the 20th century (in particular since the late 1980s) fish­
erm en started to use dive tanks with compressed air (SCUBA) and 
the cheaper ‘hookah’ equipm ent (fig. 3.4). This latter, which they op­
erate from  small boats, consists of an air com pressor and a flexible 
hose with a diving regulator that delivers air to the fisherm en who 
search the sea bottom  (Erdm ann 1995). This equipm ent allowed 
them  to reach all depths at which sea cucumbers live, including 
depths below twenty m etres where the largest individuals reside. 
Due to high m arket prices, m any fisherm en are tem pted to rem ain 
underw ater too deep and for too long and frequently they become 
victims o f the diver’s disease the ‘bends’.
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Fig. 3.4. Hookah equipment demonstrated by two Makassarese fishermen of South 
Sulawesi. The fishermen are connected by air hoses to the same air compressor.

Around the islands off Makassar, South Sulawesi, large sea cu­
cum bers were commonly observed during reef surveys (1984-1986) 
on the sandy sea bottom  underneath reef slopes deeper than twenty 
m etres (Hoeksema, pers. obs.). Ten years later (1993-1998), after the 
introduction of the ‘hookah’ in this area, several species were absent, 
rare or only represented by a few small specimens. Most importantly,
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the commercially im portant species have alm ost disappeared 
(Massin 1999). In contrast, in areas with very little fishing effort, 
such as Palau in the W est Pacific, large sea cucum bers were still very 
com m on even in 2002 (Hoeksema, pers. obs.). Although not based 
on scientific study, this is a clear indication that overfishing of 
‘teripang’ is a threat to some local varieties. M anagem ent controls 
that may have effect in some countries consist of export bans or quo­
tas in trade and m inim um  size lim its in fishing (Kelso 1996). There 
are no international agreem ents on trade in ‘bêche-de-mer’ and so 
far attempts to culture sea cucumbers appear not to have been 
successful.

Pearl Oysters and Giant Clams

Tropical oysters from  the Indo-West Pacific, where m ost species in 
the world can be found, have long been famous for their valuable 
pearls, and therefore they have been collected from  nature and also 
have been cultivated (Angeli 1986; Gervis and Sims 1992; Shirai 
1994). Much m ore is known about the cultivation of tropical oysters 
than about the ecology of natural populations (Gervis and Sims 
1992; Shirai 1994). Hence, w hether they have been historically over- 
exploited is not so clear. Since this is likely the case, their increasing 
rarity has probably made it more economic to cultivate them  than to 
catch them .

Giant clams form  another group of species that are richest in the 
Indo-West Pacific. They have been collected for their m eat by local 
fishers, for their shells as curio ornam ents, and because of their pop­
ularity in the aquarium  trade (Wells and Alcala 1987; Wells and 
W ood i99 i; Knop 1996). Since the international trade o f giant clams 
is restricted now by CITES regulations (WCMC 1993), this may have 
reduced shell collecting, bu t local fisherm en still continue to collect 
the anim als as a protein source. However, giant clams can also be 
cultivated in hatcheries and afterward released in the wild (Copland 
and Lucas 1988; Braley 1992; Knop 1996).

Corals

Stony corals and black corals have also become a commodity. Most 
species are known from  Indonesia and the Philippines, which are
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Fig. 3.5. Female workers at a coral farm near Cebu City (Philippines) are connecting 
coral fragments to tiles by using galvanised wire. Eventually the corals attach them ­
selves to the tiles and can be used in aquariums. No complete corals are taken away 
from the reefs since not only the fragments but also the parent corals survive (Photo­
graph Dr. Thomas Fleeger, University o f San Carlos, Cebu City).

also the m ajor export m arkets. Dead corals are used as ornam ents 
and jewels, whereas living corals are increasingly popular in the 
aquarium  industry (fig. 3.2). Their trade is regulated through CITES 
(Raymakers 1998; Green and Shirley 1999). In practice, the export 
quotas in num bers o f specim ens for each species may be m uch 
higher than the official num bers of traded pieces, which indicates 
that the trade regulations have no directly visible effect (Green and 
Shirley 1999). Corals are also protected by laws that prohibit collec­
tion from  m arine parks (White 1988; Alcala 2001). To compensate 
for the loss in income by the catch restrictions, the fisherm en need 
alternative ways to make a living. Therefore, there is an increasing ef­
fort to cultivate corals by asexual reproduction or, in other words, by 
growing coral fragm ents into larger colonies by fixing them  to tiles or 
to concrete blocks (Heeger and Sotto 2000; fig. 3.5).
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Trade in Live Reef Fish and Shark Fins

The youngest trade in reef anim als from  Southeast Asia is that of live 
groupers and wrasses (Johannes 1995; Erdm ann and Pet-Soede 
1996; Hughes et al. 2003). Southeast Asia has the m ost species of 
reef fish and also the largest potential of local fisherm en who are re­
cruited for catching the fish with the help of poison. It is obvious that 
this practice not only has a negative effect on the fish populations of 
several species but also on the reefs as a whole. Corals may be killed 
by the poison that is intended to stun the expensive fish and since 
poisoned fish may try to hide between coral branches, fisherm en 
break away the corals that protect the targeted hiding fish (video 
movie by Rili Djohani, The Nature Conservancy, Indonesia). Sharks 
are another threatened group of fishes being overexploited. Whitetip, 
blacktip, and grey reef sharks are finned alive after which the fins are 
dried before they are sold (Erdm ann 1995). Although Indonesia is 
known to have the richest shark fauna of the world and its exports of 
processed shark fins are increasing, the trade in shark products is 
not regulated by such agreem ents as CITES in order to prevent their 
overfishing (Raymakers 1998).

Other Common Anthropogenic Threats to Species-rich 
Ecosystems

There is a large variety in the other ways hum an intervention can 
harm  species rich ecosystems in Southeast Asia. Anthropogenic 
threats are usually chronic and widespread, and may therefore have 
serious, long-lasting effects if  not m anaged carefully. Some exam­
ples of these threats are the following:
-  Sedimentation through hum an-induced land erosion, harbour 

dredging and metal m ining (Salvat 1987; Chansang 1988; Brown 
et al. 1994; Hodgson 1994a, 1994b).

-  Pollution in the form  of household litter, sewage, eutrophication, 
pesticides and industrial waste on reefs near dense hum an popu­
lations (Willoughby 1986; M arszalek 1987; Brodie 1995).

-  Destructive fishing m ethods, such as blast fishing (fig. 3.6), use 
of large ‘m uro-am i’ nets attached to the reef, use of fish traps, and 
cyanide fishing, despite their prohibition in certain countries 
(Salm and Halim  1984; Aliño et al. 1985; Alcala and Gomez 1987; 
Eldredge 1987; Gomez et al. 1987; M unro et al. 1987; Randall
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Fig. 3.6. The damaging effect ofblast fishing on South Sulawesi. Stunned and dead 
fish can easily be collected from the shallow reef flats. In the process, large coral 
boulders break into fragments, die, and remain scattered over the reef. Recovery of 
the reef bottom will take m uch time since the loose fragments do not easily form a 
consolidated substratum.

1987; Galvez and Sadorra 1988; Galvez et al. 1989; Hingco and
Rivera 1991; M anuputty and Soekarno 1994; Erdm ann 1995;
Johannes 1995; Erdm ann and Pet-Soede 1996; McManus 1996;
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Hatziolos et al. 1998). Overexploitation of reef fish may have an 
impact on the whole coral reef com m unity (Bohnsack 1994).

-  Coral fragm entation happens when people tread on reefs for food 
collecting or for taking corals as building material, or when recre­
ational activities of tourists result in tram pling, anchoring, and 
boat groundings (Tilmant 1987; W hite 1987a; W ong 1991; 
Auyong 1995; Burke et al. 2002).

-  Construction activities and land reclamation may require coral 
reef area and coral boulders and sand for building material (Salvat 
1987; W hite 1987a, 1987b; H ulm  and Pernetta 1993). This has 
led, for example, to the disappearance of some coral reef islands 
off Jakarta (Ongkosongo and Sukarno 1986).

W idespread Damage to Species-rich Communities

Mass mortalities of corals due to large-scale elevated seawater tem ­
peratures events, such as the El Niño-Southern Oscillation (ENSO), 
are becoming increasingly frequent and severe (Glynn 1990). There 
are also other threats related to a global climate change that may have 
harm ful effects on local coral-dominated com m unities. Changes in 
rainfall may affect the flux of nutrients and sedim ents on near-shore 
reefs. In some areas, a m ore frequent occurrence of severe storms 
can be expected (Buddemeier 1992; W ilkinson and Buddemeier 
1994). It is not clear how these climatic changes have been induced 
and whether their progress can be prevented and reversed. Since the 
changes are quick and seem not to be precedented, hum an  involve­
m ent is suspected. The worldwide degradation of coral reefs under­
lines the need for international action with regard to integrated 
coastal zone m anagem ent (Grigg 1994; Adey et al. 2000; H ughes et 
al. 2003).

Integrated Coastal M anagement

In order to m aintain the diversity o f species-rich com m unities that 
are presently polluted or overexploited, and to guarantee them  as sus­
tainable m arine resources, integrated coastal m anagem ent plans 
have to be developed (Best et al. 1992; M unro and M unro 1994; 
Hotta and Dutton 1995; Alcala 2001). This can partly be done by es­
tablishing and protecting Marine Protected Areas (MPAs) and m a­
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rine sanctuaries, as has been done for the Great Barrier Reef, for the 
Thousand Islands off Jakarta and for several island m arine reserves 
in the Philippines (Robinson et al. 1981; Ongkosongo and Sukarno 
1986; Kelleher and Kenchington 1991; Flores 1994).

MPAs consist o f ‘core’ and ‘buffer’ areas, varying in intensity of 
protection and exploitation, in order to m aintain critical ecological 
processes that are necessary to prevent the disappearance of species 
(White 1988; Foster and Lemay 1989; Agardy 1994, 1995; Kelleher 
1994; Lässig and Woodley 1994). Furtherm ore, com m unity involve­
m ent should be developed through education program m es and tools 
m ade for local villagers, tourists, and decision m akers (White et al. 
1994).

Public awareness can also be improved through recreation in 
parks, public aquaria, and m useum s (Hopper 1992; Kelly 1992; 
Neudecker 1992; Yates and Carlson 1992). O ther m anagem ent op­
tions may consist of installing m ooring buoys to prevent damage by 
anchoring (Tilmant 1987). Transplantation o f corals and other coe- 
lenterates may enhance the recovery of damaged reefs, and may also 
help to populate artificial substrata (Harriot and Fisk 1988; Yap et al. 
1990; Newman and Chuan 1994; Clark and Edwards 1995).

It is clear that the Indo-West Pacific centre of m arine coastal di­
versity is an area in which people depend heavily on living coastal re­
sources. For both people and nature there is a need for proper m an­
agem ent of these resources in the m ost sustainable way.
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A Concerted Approach towards 
Managing Living Resources in a 
Marine Protected Area
Jean Worms, Mathieu Ducrocq, and Ahdelkader Ould Mohamed Saleck1 

Introduction

Managing a national park o f international repute does not m ean only 
preserving its landscape, fauna, and flora in as pristine a state as pos­
sible bu t also comprises the difficult task of reconciling this ap­
proach with sometim es very ancient uses of the land and resources. 
In the case of the Parc national du Banc d ’Arguin in the W est African 
state of M auritania the perm anent presence of populations within 
the limits of the park was ignored for m any years until conflicts 
arose, forcing the park’s authorities and their closest partners to re­
th ink their m anagem ent strategies.

The evolution of fishing practices of the Im raguen population of­
fers a good example of such a conflict. W ithin the interval of a few 
years, internal and external pressures enticed Im raguen fisherm en 
to shift from  traditional fishing for yellow m ullets to other species 
and to the use of m ore destructive gears, creating at the same time 
ecological and social problems. In this paper, we give first a quick 
overview of the geographical and historical contexts. We sum m arise 
the legal framework, the evolution of fishing practices as observed 
over the last two decades, and the m any perverse consequences of 
these changes in fishing. We then describe how the park’s authori­
ties reacted, albeit belatedly, and explain the various steps taken to es­
tablish an open dialogue with the m ain stakeholders so that mutually 
beneficial solutions could be devised and agreed upon by all parties 
involved.
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Historical Overview

The Banc d’Arguin National Park (PNBA) was established in 1976 by 
Presidential Decree, following active lobbying by international scien­
tists to protect what had been identified as an exceptional w intering 
habitat for millions of palearctic m igrating waders. Located north of 
M auritania, between i9°2i and 2o°5o N, the PNBA covers 12,000 
km  of desert, coastal and m arine areas. It is the largest m arine 
protected area of Africa.

Birds constitute only the m ost visible expression of the Banc 
d’Arguin’s am azing biological diversity. From benthic organism s in 
the m ud flats and seagrass areas through to shellfish, fish, m arine 
m am m als, and sea turtles, this area offers a cornucopia of m arine 
life which has attracted all sorts of predators including hum ans.

The history of hum an presence in this now desolate area is very an­
cient. The coastline, as well as the interior, are littered with artefacts 
dating back mostly to the last great m arine transgression o f the Neo­
lithic period (6 ,000  to 2,500 BP), a tim e when the climate was 
Sahelian (Vernet 1993). Among these rem ains, the presence of net 
sinkers m ade of clay, accum ulations of Anadara senilis, and other 
shells and fish bones show an already very active exploitation of the 
sea’s bounty. Some sites were obviously occupied for centuries (pers. 
obs.; R. Vernet, pers. comm.).

During the last two millenaries, climatic changes, including a 
sharp decrease in rainfall, have resulted in loss o f plant coverage and 
desertification. The Im raguen2, whose presence is docum ented 
since the early 15th century when the Portuguese first visited this 
part of W est Africa (Valentim Fernandes, translated by Cenival and 
Monod 1938), established a long running  tradition of seasonal fish­
ing for yellow m ullet (Mugil cephalus) which they processed as sun- 
dried ‘tischtar’3 for consum ption during the rest of the year when they 
returned to other activities like herding and extraction of salt in the 
eastern part of the area. The Im raguen were tributaries of local Moor­
ish emirs for whom  they worked in return  for protection during the 
endless quarrels and wars which opposed the nom adic tribes of the 
region.

From the beginning o f twentieth century, deep changes in social 
structures brought about by French colonisation, including buy-back 
of tributary rights and establishm ent of large European fishing com­
panies like SIGP4 (Picon 2002), induced a progressive settling of
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Im raguen populations in coastal villages mostly established where 
the seasonal fishing camps used to be.

Legal Framework

After several decades of alm ost total isolation with little or no contact 
with the fast changing political, economic, and social realities of the 
country and no rules other than those formerly im posed by the 
Moors, the creation of the Parc National du Banc d’Arguin in 1976 in ­
troduced for the first tim e in this very rem ote area a set of m odern 
regulations.

The creation decree n° 76-147/PR for the park does not pay m uch 
attention to the Im raguen and exclusively defines the park’s m ission 
as one of protecting the environm ent, as exemplified by its Article 2:

T he Parc N ational d u  Banc d ’A rgu in  a im s exclusively at th e  p ro p ag a­
tion , p ro tection , conservation  an d  m an ag e m en t o f  th e  m a rin e  an d  
te rres tria l fau n a  an d  flora as well as at th e  p ro tec tion  o f  geological 
sites o f  a specific scientific an d  aesthetic  value, in  th e  in te res t o f  the  
general pub lic  a n d  for th e ir  recreation .

Articles 3 and 4 proscribe a num ber of activities within the park’s 
limits, including small-scale fishing. However, Article 5 waives these 
rules for park’s authorities, research scientists, and resident popula­
tions, under certain conditions:

....articles 3 an d  4  do n o t apply to:
• P ark  au tho rities  in  charge o f  its m an ag e m en t an d  surveillance a n d  

to th o se  p e rso n s  it con tracts to m ake w orks d eem ed  u se fu l to  m a n ­
ag em en t an d  conservation.

• R esearch sc ien tists hav ing  b een  g ran ted  a w ritten  au tho risa tion  
from  th e  M in ister in  charge o f  n a tu re  pro tection .

• Local co m m u n ities  f ish ing  fo r th e ir  subsistence  w ith  trad itional 
m eans; any im p ro v em en t to  th ese  trad itional m e an s  h as  to be su b ­
m itted  to th e  p a rk ’s au tho rities  fo r approval.6

• Local h e rd e rs  m oving  betw een  p as tu re  lan d s for cattle feeding.
• T he ga thering  o f  dead w ood for th e ir  ow n need s by local co m m u ­

n ities.
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In 1993, another decree reinforced this text and m ade an im portant 
addition by giving the park the additional m ission to: assist in the fo l­
low up and supervision o f the socio-economic activities o f communities re­
siding within the park’s limits in order to introduce those the concepts o f 
conservation and development for sustainable use o f resources. For the 
first time, the Im raguen settled w ithin the park’s limits are consid­
ered as an im portant part of the ecosystem.

This statem ent is given even m ore strength by placing the PNBA 
under the direct authority of the Prime M inister’s Office7.

Promulgation of Law num ber 200 0 /0 2 4  relative to the PNBA on 
January 19, 2000  placed sustainable development at the forefront of 
PNBA’s targets, and reinforced the pivotal role of the people living in 
the park area in reaching conservation objectives. In its article 2, this 
law states that the PNBA

...Is a p ro tec ted  area estab lished  on national te rrito ry  w ith  th e  follo­
w ing objectives:
• C on trib u tin g  to  th e  susta inab le  developm ent o f  th e  nation ;
• S upporting  th e  h a rm o n io u s  developm ent o f  th e  people living in  

th e  p a rk  area w ho exploit th e  p a rk ’s n a tu ra l resources;
• M ain ta in ing  th e  in tegrity  a n d  productiv ity  o f  th e  Banc d ’A rg u in ’s 

n a tu ra l resources;
• P rotecting , preserv ing , a n d  m an ag in g  te rrestrial, m arin e , an d  is ­

la n d  ecosystem s...

It also explicitly limits fishing activities by residents to those oper­
ated on foot from  the shore or with sailboats called lanches,8 in usage 
by the Im raguen since the early twentieth century.

Fishing Practises and their Evolution

Traditional fish in g

In a country for centuries alm ost exclusively oriented towards the 
desert, the Im raguen are the only hum an  group holding a strong al­
though seasonal relationship with the sea. Although the Im raguen 
always m aintained their centuries old link to the desert and to herd­
ing activities, they developed a distinctive culture centred on the cap-
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ture and processing of a single group of fish species (mullets) using 
m ainly one fishing technique (the shoulder net).

Several authors have described not only the way fishing was or­
ganised but also the m any rules regulating the activity and structur­
ing Im raguen society (for a literature review see W orms and Ould 
Eida 2002).

Aside from  the spectacular bu t rather anecdotal aspects popularised 
by a num ber of docum entaries including the collaboration o f bottle- 
nose dolphins in fishing (Pelletier 1976), the social nature o f this 
fishing activity is very m uch noteworthy. Operated from  the shore, 
the fishing technique is community-based, as individual fisherm en 
have to pool their gears to encircle a school of fish. All groups of the 
com m unity are involved: m en for the fishing, wom en for the pro­
cessing, older people for the m ending of nets, and children for 
helping at various stages of these activities.

As fishing takes place only during the north-south m igration of 
m ullets along this coast from  July to December, processing tech­
niques were developed to ensure proper storage of product for sev­
eral m onths after the fishing season. Sun dried flesh (tischtar); dried 
roe (poutargue); oil m ade from  m ullet heads and guts boiled in water 
(dhîn) are some of the m ost com m on form s of processed mullet, not 
only allowing steady supply of fish during the rest of the year when 
camps were moved toward the east bu t also bringing a precious sup­
plem ent of vitamins and trace elements.

After centuries of geographic seclusion and social ostracism 
which had efficiently preserved a unique way of life, the rapid evolu­
tion o f the M auritanian political, economic, and social context in the 
last decades of the twentieth century forced the Im raguen to face a 
new reality.

Recent Evolution of Fishing Activities: the Ray and 
Shark Fishery

W hat w ent wrong

Fishing activities by resident populations rem ained relatively consis­
tent with their long-standing traditions until the early 1980s when
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several factors combined to prom pt a rapid alteration of their way of 
life.

Until then essentially oriented toward subsistence fishing, Im ­
raguen fisherm en were lured into targeting new species by external 
operators with promises of higher and easier cash value for their pro­
duct. In 1987, fishing for sharks and rays to supply the East Asian 
shark fin m arket started in the northern part o f the park and quickly 
spread to all villages. Many species were targeted of which only the 
fins were cut away and collected by interm ediaries placed in the vari­
ous villages by outside traders.

Meanwhile, the success of m ullet roe on the European m arket 
prom pted the launching, in the early 1990s, of a semi-industrial 
purse seining m ullet fishery south o f the park, the uncontrolled ac­
tivity of which rapidly drove down m ullet stocks.

Growing scarcity of their traditional target species combined with in ­
creasing pressures from  external operators to catch m ore selachids 
resulted in extremely unsettling consequences for the Im raguen and 
their environm ent (Ould, Bouceif and W orms 2000). Several of its 
m ost im portant effects are listed here:
-  External dem and shifted m ost of the fishing effort towards spe­

cies whose very unusual reproductive strategy makes them  ex­
tremely vulnerable. Even m oderate fishing pressure has rapid 
negative effects on the yield o f such species;

-  Because of the need to buy new fishing gears, the level of indebt­
edness o f Im raguen fisherm en rose sharply, increasing their level 
of economic dependency on the same external operators who got 
them  involved in this new activity;

-  Im raguen fisherm en became prim ary producers with little or no 
involvement in the processing and m arketing circuits and hence 
they derived no benefit from  value added to the product they 
fished;

-  The gradual abandonm ent of traditional techniques and knowl­
edge integral to Im raguen culture is part o f the larger threat to 
their distinct way of life;

-  Rays and sharks were neither processed nor consum ed which had 
two im m ediate perverse effects: wom en were totally kept out of 
the newly established production circuit and subsistence con­
sum ption fell to alm ost nil resulting in a real problem  with the 
family food ration.
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It was clear that such a development path put in question the very 
foundations of the PNBA’s policies as it had obvious negative im ­
pacts on the park’s environm ent and its biological diversity as well as 
on the harm onious social and economic development of its people.

Another detrim ental factor was illegal fishing by m otorised ca­
noes within the park’s limits. The fast development of small-scale 
fisheries combined with the lack of a suitable legal framework and 
clear zoning enticed m any fisherm en, especially from  Nouadhibou, 
into entering the park illegally to make a living.

W hy it went wrong

Despite the existence of a protected area, placed under the authority 
of the highest level o f the State and supported by several foreign part­
ners, it appears clearly that things ran  out o f control. Several ele­
m ents may partly explain this situation:
-  W hen the park was established in the early 1970s, fishing was not 

an issue, the activity being alm ost exclusively traditional or oper­
ated as an industrial activity by foreign fleets holding licenses to 
fish in the M auritanian Exclusive Economic Zone;

-  The park was created first and forem ost to protect a unique w in­
tering area for palearctic m igrating birds. Most o f the attention 
was focused in this direction and protecting this pristine environ­
m ent was the only target. The presence of people living in the 
park area was noticed but m ore for their folkloric character than 
as active players in the ecosystem;9

-  The park as an institution lacked adequate resources to exert any 
control in the field and to apply the few existing park regulations;

-  Traditional partners of the park, mainly FIBA10 and the French 
Co-operation, a governm ent agency form ing part of the Ministry 
of Foreign Affairs neglected the rapid development of fishing ac­
tivities inside and outside the park’s limits because they focused 
m ost of their efforts on biodiversity conservation and birds. They 
overlooked the capacity of the Im raguen fisherm en to adapt to 
new dem ands and use what they considered as ideal tools for sus­
tainable development, like the sail lanches, in a non-sustainable 
m anner. A small wooden sailboat generally conveys an image of 
environmentally friendly tool. However, targeting a very fragile 
group of species, the selachids, and introducing a set of new fish­
ing gears (shark and ray nets) with significant bycatches of ma-
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rine m am m als and green turtles tu rn  these traditionally 
innocuous fishing units into efficient and deadly tools.

The responsibility for the situation as it prevails now is obviously 
shared among all stakeholders. It is hard to determ ine w hether the 
factor triggering State reaction was o f a conservation nature, due to 
the identification of a threat to biological diversity, or of a social na­
ture, due to the understanding that indeed populations were living 
there, exploiting renewable natural resources, and needing some 
guidance regarding the special status of the area.

It is evident that the two elem ents em erged pretty well at the same 
tim e and that both dem anded a reconsideration of the way the park 
had been m anaged since its creation.

M anagement Solutions

The reaction of the park’s m anagem ent and its m ain foreign part­
ners to a very worrying situation was slow, and it was not until the 
early 1990s that they began a process o f reflection that generated the 
following objectives:
-  Drafting o f  a management plan: this came to fruition in 1994 

with the publication of the Master Plan for the Banc d’Arguin Na­
tional Park igp4 -  iooy,

-  Drafting o f a scientific research plan: the Scientific Research Mas­
ter Plan for the Banc d ’Arguin National Park was published in 
1994;

-  Finalisation o f a community development strategy in line with 
the constraints o f a protected area: work on this objective resulted 
in the drafting of a project entitled ‘PNBA Development Project’ 
which was funded by a loan from  the International Fund for Agri­
culture Development (IFAD).

On the basis o f this m uch needed exercise some basic principles 
were established among which were the need to acknowledge the 
presence of the Im raguen, to include them  in the daily m anagem ent 
of the park, and, above all, to involve them  in the decision-making 
process as m uch as possible. It was then recognised that it was un re­
alistic to expect full participation of the Im raguen in conservation ef­
forts w ithout helping them  to better their living conditions at all 
levels.
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One of the m ost visible results of the PNBA Development Project 
was the creation of community-based co-operative structures in each 
of the park’s villages. These structures were established only after a 
long period of sensitisation of the resident populations to the bene­
fits of working together on some basic daily activities and after trai­
ning in areas like bookkeeping and stock m anagem ent was given to 
those in charge o f m anaging the co-operatives.

Co-m anagem ent was seen as the only viable solution to reach an 
acceptable comprom ise between conservation and com m unity de­
velopment. Until then, com m unication between the park’s adm inis­
tration and resident populations was at best rudim entary. Initiation 
of the IFAD Project allowed the PNBA to start establishing a real dia­
logue with the local populations, paving the way for their active 
participation.

Although the potential conservation problem  with sharks and 
rays was obvious, it was necessary to collect scientific data in order to 
docum ent its m agnitude and devise adequate solutions. The Ray and 
Shark Project, funded by the International Foundation for the Banc 
d’Arguin (FIBA), was initiated in the field in January 1998. Using 
the existing network of field technicians put in place in July 1997 in 
six of the villages to m onitor catches (ACGEBA Project11), it pu t more 
em phasis on sharks and rays and included the reproductive biology 
of those species considered m ost at risk. The technicians were specif­
ically trained to precisely identify the num erous species caught and 
to collect biological data.

The data collected during the first nine m onths of the project were 
pre-processed during the fall of 1998 and presented at a consultation 
workshop organised in M amghar in October 1998 in order to voice 
the park’s concerns regarding the future of the shark and ray fishery 
and that of fishing in general. It gathered under the same ten t repre­
sentatives from  the various villages (local authorities, fisherm en, and 
women), delegates from  park m anagem ent, and representatives of 
the park’s m ost im portant national and international partners. A 
special effort was m ade to convey to fisherm en’s representatives 
complex notions such as the population dynamics of exploited m a­
rine stocks, secondary production, predation, and reproductive strat­
egies. As selachids are ovoviviparous, in that females give birth to 
fully form ed offspring, it was possible to draw on the still very vivid 
Im raguen’s herder sensitivity which prohibits the killing of a female
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camel, sheep, or goat which has never given birth or, worst of all, is 
pregnant.

Also, fisherm en expressed their views and concerns that fishing 
yields had declined very significantly over the last several years since 
the start of the shark fishery. Through at tim es anim ated discus­
sions, it was then possible to reach a consensus on necessary control 
m easures in term s o f seasons and the authorised lengths of nets op­
erated by each sail lanche.12

This first encounter set the pace for a new climate of relationships 
based on open-m indedness and m utual confidence. The agreed 
upon m easures were applied on a voluntary basis and an informal 
survey conducted by PNBA field personnel in 1999 showed that they 
were respected by the vast majority of the fisherm en.

Based on the same principle, the second workshop held in Octo­
ber 1999 in Iwik confirmed the m easures adopted in 1998 and made 
some slight adjustm ents to them . Most importantly, it provided an 
opportunity to discuss the actions required to offset the loss of in ­
come caused by the decrease of fishing effort on selachids. How to 
get better value for their product and how to target other less fragile, 
yet m ore valuable species were some of the m any topics explored 
during this meeting.

In return  for the com m itm ents of the resident populations with 
regard to their fishing activities, the park’s adm inistration com m it­
ted itself to form ulating new development projects and finding nec­
essary funding for them  with its partners.13

It was m ade clear that, in term s of conservation, the final objective 
was to come to a total m oratorium  on selachid fishing while working 
together with the resident populations and funding partners to find 
new revenue generating activities with little or no im pact on the 
environm ent.

To start im plem enting the PNBA com m itm ents, the ‘Project to Sup­
port the Redeployment o f the Im raguen Fishery’ (PARPT4) was im ­
plem ented, the m ain objectives of which were:
1. To improve PNBA capacity to m anage local fishing activities by 

strengthening PNBA hum an resources and m aintaining a cli­
mate o f open com m unication with the people living in the area;

2. To continue scientific m onitoring of the fishery and the biological 
studies initiated in the fram e of the ACGEBA Project and the Ray 
and Shark projects;
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3- To formulate micro-projects on the basis of very concrete practical 
solutions which will help the Im raguen to progress towards an 
efficient, self-sustained, and profitable redeployment of their fish­
ing activity.

Several activities were started in 2000  around the following objec­
tives:

Objective 1. Local management capacity and capability:
-  Recruitm ent and training of a local counterpart to the expatriate 

project leader;
-  Compilation o f a bibliography on m ethods used to m anage and 

m onitor small-scale fisheries and on the specific techniques used 
to m anage fishery resources in m arine protected areas;

-  Organisation, in close collaboration with other PNBA depart­
m ents, o f regular inform ation and consultation m eetings with all 
participants in fishing including fisherm en, w om en’s groups, vil­
lage co-operatives, fishm ongers, and others;

-  Organisation of the third fishery workshop with the same stake­
holders;

-  Drafting of a strategy docum ent with regard to the fishery sector.

Objective 2. Scientific monitoring:
-  Collection of fishing effort and catch composition data and pro­

duction of pertinent reports;
-  Inception of a quick assessm ent m ethod for m onitoring the bio­

logical cycles of the m ost im portant species targeted by the 
fishery;

-  Collection o f empirical knowledge concerning biological cycles, 
m igration patterns, variation of abundance of fish species in time 
and space, et cetera;

-  Formulation of m ethods and preparation o f docum ents aim ed at 
raising the awareness of local fisherm en about responsible fish­
ing and conservation.

Objective 3. Technical and infrastructure improvement:
-  Micro-project 1: Provision of light equipm ent to at least two vil­

lage co-operatives to keep frozen and fresh fish; Helping the co­
operatives to elaborate fair commercial agreem ents with outside 
fish traders to develop m arketing of fresh fish.
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-  Micro-project 2: Giving assistance to the village co-operatives to 
sell part of their production directly in the m ain m arkets of 
Nouakchott and Nouadhibou by contributing to the financing of 
40 percent o f a transport vehicle through credit at o percent inter­
est rate conditional on the capacity of the co-operative to bring in 
m atching funds corresponding to 60 percent of the cash value of 
the vehicle.
Reim bursem ent of this credit is m eant to feed a revolving fund di­
rected towards financing new activities to be discussed and 
agreed upon by co-operative m em bers, PARPI, and the PNBA 
Com m unity Development Department.

-  Micro-project 3: Support fish processing activities in the villages 
that foster an economic context favourable to w om en’s activities. 
This will take the form of study tours in countries of the sub-region 
where such processing activities are well developed and include 
micro-credit to w om en’s groups to buy fish from  fisherm en and 
small equipm ent from  retailers.

Towards a More Sustainable Fishery within PNBA 
Limits

Based on the first results of the current PARPI project, a new 5-year 
plan has been started which tries to better integrate scientific, socio­
economic, and institutional aspects. This is reflected in its three m a­
jor objectives:
1. Providing tools for sustainable m anagem ent of the PNBA’s living 

m arine resources;
2. Upgrading the quality of life of resident populations, socially, eco­

nomically, and culturally through better control over all aspects of 
fishing and through a higher level of awareness of sustainability 
issues;

3. Helping put in place pertinent institutional m echanism s for the 
sustainable m anagem ent of fishing activities in the park.

First evaluations were made during the third and fourth consultation 
workshops held in Tessot in January 2001 and in R’gueiba in De­
cember 2001. Although preliminary results are encouraging, it is too 
early to draw conclusions regarding the to the durability of the strat­
egy adopted by the park’s adm inistration.
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However, some im portant lessons have been learnt:
-  A protected area cannot he managed without the involvement o f resi­

dent communities and, even less so, when it contravenes their basic in­
terests. It is clear from  past experience that establishing and m ain ­
taining an open dialogue with the m ain stakeholders is essential 
for the park’s adm inistration. It is unrealistic to m anage such a 
complex, multifaceted reality without the full support of the 
resident populations.
Recognising the pivotal role of the people living in the park and 
starting to improve their capabilities and capacities have consti­
tuted a m ajor step forward, although a lot rem ains to be done to 
bring them  up to par with the requirem ents of a rapidly develop­
ing society. Only their full participation can turn  the Im raguen 
into real partners o f conservation efforts, and thus secure the 
future of the PNBA.

-  The Banc d’Arguin National Park cannot be managed as an entity 
isolated from  its surroundings. The PNBA is an integral part of the 
geographical, ecological, economic, and social fabric of M aurita­
nia. Such influences that im pinge upon the park have to be taken 
into account. This m eans that consultation with stakeholders has 
to go far beyond a process strictly internal to the park. Fishing, an 
activity shaped by m any factors endogenous and exogenous to the 
park, provides an excellent example o f this inescapable interde­
pendency between what is going on inside and outside the park. 
Most of the problem s identified over the past decade or so origi­
nate in part from  having overlooked this fact.
Establishing a constructive relationship with all stakeholders, in ­
cluding the Ministry for Fisheries and M aritime Affairs that is in 
charge o f this vital sector of activity for the M auritanian economy, 
professional fisherm en associations, fish traders, and in ter­
m ediaries is a challenge park authorities have to take up.

-  To establish a productive dialogue requires clearly identified, credible 
partners on both sides. This em phasises the need for a stronger in ­
stitution on the PNBA side and the strengthening of representa­
tive associations and groups among the resident population. The 
PNBA can and will only negotiate regulatory m easures and assis­
tance packages with duly com m issioned bodies like village co-op­
eratives or w om en’s associations.
The PNBA is engaged in an all-encompassing exercise of institu ­
tional structuring and strengthening. This will improve its
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performance in helping local com m unities in the park get better 
organised.

-  It is essential to know well to manage well. Targeted scientific re­
search has a key role in acquiring knowledge of ecological and so­
cio-economic factors, thus allowing the PNBA to develop more 
adequate m anagem ent tools.
On the basis of the Scientific Research Master Plan and under the 
guidance of its International Scientific Council, PNBA has for­
m ulated a multidisciplinary research program m e aim ed at eluci­
dating the functioning of its complex ecosystems and the role 
played by its m ain users including people, fish, and birds. Several 
projects have already been drafted and partnerships established 
with national and international institutions to help achieve this 
very ambitious program m e.

-  As is the case for all human groups, Imraguen attitudes are driven hy 
their own self-interest. Resident populations are ready to engage in 
any type of action as long as they see some concrete benefits not 
too far down the line. It is part of the park’s leadership role to care­
fully balance between the constraints of conservation and its com­
m itm ents regarding socio-economic development.

Com m unication is instrum ental in the whole process of conserva­
tion and development. Effective com m unication is at the very basis 
of all attem pts to establish constructive relationships, be it to inform, 
to explain, or to convince. In the area of comm unication, the PNBA 
has a rather poor record. In a developing country like M auritania 
which relies heavily on its m arine resources, it is essential to raise the 
awareness of politicians, economic operators, and the public at large 
on the benefits everybody can draw from  sound m anagem ent of a 
m arine protected area.

A process to draft a com m unication and environm ental education 
strategy has recently been initiated. The first step is to make an in ­
ventory of the different perceptions stakeholders have of the park. 
Then the various com m unication targets will be identified, im por­
tant messages to convey will be drafted, and best com m unication 
channels and processes will be discussed.

The park’s authorities know that it is param ount in the short term  
to convince policymakers of the economic potential o f such a m arine 
protected area in order to have them  on their side. Environmental ed­
ucation is also seen as a very im portant issue but one that has to be 
viewed as a long-term endeavour which will require an in-depth
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change of mentality of political and economic decisionmakers and 
the public at large.

The efforts of diversification should not focus solely on the fishery 
sector. PNBA has other economic assets which deserve higher valua­
tion. The m ost evident of these is its potential for tourism . Conscious 
of this and pushed by an ever growing dem and from  national and in ­
ternational tour operators, park authorities have drafted a strategic 
docum ent to guide the development of tourism  within its borders.15 
The approach chosen is based on the principles of eco-tourism: tour­
ism  that is respectful of ecological and cultural values, and whose 
economic benefits go first and forem ost to the resident populations.

Im plem entation of this strategy has already started on a small- 
scale basis and it is expected that tourism-related activities like cater­
ing, lodging, guiding, and handicrafts could constitute in the long 
term  a significant source of income, especially for w om en’s groups.

It is evident that all these efforts will be in vain w ithout a strong 
investm ent into improving Im raguen livelihood conditions. Al­
though significant progress has been m ade over the last decade, a lot 
rem ains to be done in areas such as health and hygiene, housing, ed­
ucation and adult literacy, and development o f community-based co­
operative structures. Because the PNBA cannot take the place of gov­
ernm ent bodies in charge o f the various sectors concerned, stronger, 
m ore effective partnerships with the m inistries in charge will have to 
be established and com m on actions taken. Better collaboration is 
also needed with regional authorities.

Com bining conservation and socio-economic development is not an 
easy task. In such an endeavour, it is essential not to take radical 
stands and instead to look for the best comprom ise between two 
paths that are at tim es in conflict with each other.

To efficiently m anage the park in all of its aspects, incum bent au­
thorities have a m uch better set of tools than ever was available to 
them  in the past: a strong legal framework, a strengthened although 
still insufficient work force, a clear choice for a co-m anagem ent 
model, and a set of strategic docum ents dealing with the m ost im por­
tant issues. The m ain challenge now is to pull together these ele­
m ents and define a genuine governance approach.

The park is engaged in a m edium -term  reflection on governance, 
in collaboration with two other W est African m arine protected ar­
eas.16 A project entitled ‘Coherence of conservation and development
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policies for Coastal and Marine Protected Areas in W est Africa’, 
funded by the European Union for three years, started in January 
2002 with the help of several European institutes.17 It aims at review­
ing the present situation in each o f the CMPAs, analysing the exist­
ing legal frameworks and public policies which regulate access to re­
newable natural resources in and around the protected areas, 
identifying gaps and failures, and proposing necessary changes in 
term s of governance.

Meanwhile, m uch effort has been put into the form ulation and 
im plem entation of a proactive approach to m anaging the park’s eco­
systems based on the m onitoring of a num ber of pertinent biophysi­
cal, socio-economic, and governance indicators. A test phase has 
started in early 2003 as part of an initiative aim ing at bettering the 
preventive m onitoring of m arine protected areas and thus their over­
all governance. This program m e is sponsored by National Oceanic 
and Atm ospheric Adm inistration (NOAA) and the W orld Wildlife 
Fund (WWF) and involves seventeen such areas around the world. 
Much is expected from  this program m e including identification and 
fine-tuning of better governance tools.

Notes

1. Scientific Advisor to the PNBA Director; Head Projet d ’appui à la diversificati­
on de la pêche Imraguen, PNBA; Head, D epartm ent o f Scientific Co-ordinati­
on, PNBA.

2. In Hassaniya, the local dialectal Arabic, Imraguen, plural o f Amrigue, m eans 
‘the one who enters the sea w ith a ne t’.

3. Tischtar is traditionally sun-dried camel m eat, a technique the Im raguen 
successfully adapted to fish meat.

4 .  SIGP stands for ‘Société Industrielle de G rande Pêche’, a French com pany 
which established an am bitious operation in  Port Etienne (now Nouadhi- 
bou) in  1 9 0 7  and created com m ercial links w ith the Im raguen in  the late 
1 9 4 0 S .

5. Translation by the authors.
6. U nderlined in  the official text.
7 .  The park is placed directly under the authority o f the Secrétariat Général du 

Gouvernement. The only other national park in  M auritania (Diawling Natio­
nal Park) is placed under the authority o f the M inistry for Rural Develop­
m en t and the Environm ent.

8. Lanches are 9 to io  m eter wooden sailboats o f Canarian origin used as ding­
hies by larger fishing boats and left behind in  the 1930s w hen Canarian fis­
herm en  stopped fishing the Banc d’Arguin.
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9- The creation decree is clear in  this regard, listing resident populations after 
the park’s authorities and research scientists in  its article 5 (see Legal Frame­
work above).

io . International Foundation for the Banc d’Arguin.
lí.  This is the acronym for ‘Appui à la Conservation, la Gestion et la valorisation 

de l’Ecosystème du Banc d’A rguin’ a project funded by France and mainly 
aim ed at describing the Im raguen fishery qualitatively and quantitatively.

12. See Appendix 1.
13. Appendix 2.
14. This is the acronym  for ‘Projet d’Appui à la Reconversion de la Pêche Im ra­

guen’.
15. Stratégie de développement du tourisme pour le Parc National du Banc d ’Arguin, 

June 1 9 9 9 .
16. The Saloum Biosphere Reserve in  Senegal and the Bolama-Bijagós A rchipe­

lago Biosphere Reserve in  G uinea Bissau.
17. Center for M arine Economics (CEMARE) o f the University o f Portsm outh 

(UK); Faculty o f Law o f the University o f Perpignan (France); Institut de 
Recherche pour le Développement (IRD -  France).
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APPENDIX i -  Control m easures adopted following the 
ist Consultation W orkshop held in M amghar from 
October 3 to 5,1998

1. Fishing for selachids (skates, guitarfish, and sharks) is authorised 
between February ist and September 15. The season is subdivided 
as follows:
-  February 1 -  March 15, use of both skate and shark nets is 

authorised
-  March 16 to April 15, only shark nets are authorised
-  April 16 to May 30, only skate nets are authorised
-  June ist to July 15, use of both skate and shark nets is 

authorised
-  July 15 to September 15, only shark nets are authorised.

2. The following fishing gears, are authorised during the periods 
detailed above:
-  io  skate nets per lanche, each 150 m  long for a total length of 

1,500 m  m axim um
-  3 shark nets per lanche, each 150 m  long for a total length of 

450 m  m axim um
-  Fisherm en com m it themselves to throw back into the water all 

living ham m er sharks less than 1 m eter long.
3. Based on research projects conducted during the 1999 season, an 

assessm ent will be m ade of these m easures and a new consulta­
tion m eeting will be organised. Meanwhile, discussions will be 
held to identify activities able to provide alternative sources of rev­
enue.

APPENDIX 2 -  2nd Consultation W orkshop held in 
Iwik from  October 21 to 23,1999

Resolution adopted by representatives of resident populations
i. Concerning selachid fishing:

-  Throw back in the water all individuals of Rynchobatos lubberti 
w ithout cutting their fins;

-  Abide by the closure between September 16 and January 31;
-  For the 2000  fishing season:

-  Use a m axim um  of 1,500 m  of skate nets and abide by the 
specific closure between June 16 and September 15

9 0 C h a p t e r  F o u r



-  Use a m axim um  of 450 m  of shark nets and abide by the 
specific closure between April 16 and June 15.

2. Concerning m arine turtles:
-  Immediately stop targeted fishing;
-  Throw back to the water all living turtles accidentally caught;
-  For scientific purposes, give PNBA technicians access to all 

dead turtles accidentally caught.
3. Concerning lanche staff:

-  No m ore than 5 fisherm en on a given lanche
-  The lanche captain has to be a park resident
-  No m ore than 2 non-residents can be part of the lanche staff.

Com m itm ents m ade by the park’s m anagem ent board:
1. Contribute to solving the drinking water problem  by starting 

operation of a tanker truck before the end of 1999.
2. Study the feasibility of a m icro-financing project designed to fit 

the specific requirem ents o f resident populations.
3. Protect the resident fisherm en from  a possible influx of outside, 

non-resident, fisherm en.
4. Conceive and operate a project to support small-scale fishing in 

the park by:
-  Assisting the village co-operatives in term s of m anagem ent, 

technical choices, financing, et cetera;
-  Supporting local fish processing;
-  Making available adequate facilities for the storage of fresh 

fish prior to m arketing.
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‘Making Do': Integrating Ecological 
and Societal Considerations for 
Marine Conservation in a Situation 
of Indigenous Resource Tenure
Flip Van Heiden1 

Introduction

The establishm ent of protected areas is based on the notion that 
‘wild’ nature needs to be kept separate from  hum an society in order 
to preserve it and that it is the duty of the State and its agencies to re­
strict the use of ecosystems in need of protection (Peluso 1993; 
Colchester 1994). In this view, protected area establishm ent and 
m anagem ent are largely ‘technical’ m atters and the realm  of natural 
scientists such as ecologists, biologists, and conservation m anagers. 
These scientists assess the ecological significance of potential pro­
tected areas on the basis of ecosystem characteristics, species compo­
sition, endemicity, levels of disturbance, and the like. Subsequently 
they design a protected area on the basis of considerations of size, 
shape, habitat variability, the requirem ents of specific species, and so 
on. Once these technical m atters have been settled conservationists 
come to deal with the local people, often by excluding them  from  pre­
viously accessible resources in order to conserve nature in the area of 
their choice (Van Heiden 2001a).

The debate over the position and involvement o f local people 
within and around protected areas has m ainly focused on land-based 
protected areas and national parks. W hereas in the 1980s tropical 
rainforests came to be seen as the symbol of biological diversity, in 
recent years there has been a shift towards the realisation that the 
oceans and their m arine life are at least as diverse and vulnerable. 
Coral reefs are nowadays popularly referred to as the ‘rainforests of 
the seas’. This realisation has led to a shift in attention from  land- 
based interventions towards a variety of m arine conservation and
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coastal m anagem ent program m es. Large private foundations and 
non-governm ental organisations are now developing a variety of 
program m es aim ed at establishing m arine protected areas in a range 
of tropical countries. In doing so, these program m es are confronted 
with the fact that the livelihoods of coastal people are often depend­
ent on the use of m arine resources. Simply designing protected areas 
on the basis of ecological considerations often intensifies the tension 
between the economic needs of local com m unities and the conserva­
tion goals of these program m es.

In recent years, the traditional m odel of state-induced protected 
area establishm ent has been challenged for both m oral and practical 
reasons. Morally, because it has often m eant that the opportunity 
costs of conservation are im posed on poor people living inside and 
around protected areas. Practically, because there is ample evidence 
of the ways in which local people strike back at conservation inter­
ventions. These responses usually contravene the conservation ob­
jectives of the executing agency and in m any cases break state law, as 
people continue to use protected resources (Colchester 1994; Brown 
and Wyckoff 1992; Wells and Brandon 1992; Pim bert and Pretty 
1995; Pelusoi993). Resistance to protected area establishm ent is not 
an issue restricted to developing countries; western countries also 
are experiencing an intensifying level of conflict around their pro­
tected areas (see for example Stoll-Kleemann 2001 on the case of 
Germany).

W ithin the realm  of m arine conservation, the call for establishing 
m arine protected areas has often been legitimised by the idea that 
m arine resources are open-access resources and therefore subject to 
a ‘tragedy of the com m ons’ type of overexploitation by profit maxi­
m ising individuals (Harding 1968). The only way to avoid the degra­
dation of such systems is seen in a strong role for the State and its 
agencies in regulating access to m arine protected areas, restricting 
the use o f damaging technology, and enforcing the size and species 
of the catch through trade controls (Gordon 1954; Berkes 1985). It 
has been shown (Cordell 1989; Osseweijer 2001) that the assum p­
tions underlying this policy of state-led regulation and control are of­
ten uncritically applied to the fishing practices of coastal people 
around the world.
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Towards Participatory Conservation and Development

The struggle between conservation agencies and local people over 
the m anagem ent, conservation, and use of natural resources has 
gradually forced conservation agencies to th ink about ways of in te­
grating notions of hum an development with the conservation of na­
ture. In recent years, the debate over how to link the interests of the 
global conservation constituency with those of the local population 
in areas o f high biodiversity has led to a range of m ethods that are in ­
variably labelled as ‘integrated’, ‘comm unity-based’, ‘joint’, ‘co-’, or 
‘participatory’ (Korten 1986; Pomeroy 1991, 1994). These ap­
proaches, collectively dubbed the ‘new conservation’ by H ulm e and 
M urphree (1999), have in com m on that they entail:
-  A transition from  a top-down and expert-driven form  of conserva­

tion towards m ore participatory and community-based form s of 
resource m anagem ent;

-  A shift from  the use o f coercive conservation m ethods to a combi­
nation of coercive and incentive m easures aim ing to develop in te­
grated form s of area m anagem ent.

W ith regard to m arine conservation there is the additional realisa­
tion that coastal m arine resources are often not o f an open-access na­
ture but characterised by elaborate customary resource m anagem ent 
systems which regulate the harvesting of resources and which may 
provide a basis for localised conservation regimes. The additional 
fact that m any state adm inistrations simply lack the ability and the 
m eans to control the harvesting of m arine resources has forced con­
servation agencies to look for locally specific, decentralised, and 
community-based form s of m arine m anagem ent.

The Changing Composition o f  Project Teams

This recent focus on indigenous form s o f resource tenure and the 
question how to involve local people in m arine conservation induces 
changes in the composition of the project team s designing such in ­
terventions. W here previously the process of establishing m arine 
protected areas was dom inated by natural scientists, the growing 
awareness o f the importance of socio-economic and cultural aspects 
of conservation has led a range of social scientists such as anthropo­
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logists, com m unity development specialists, and economists to be­
come involved in conservation interventions.

Co-operation between managerially oriented ecologists and social 
scientists is not always easy. Not only do both fields of study and 
practice consist of expert systems with their own rules of debate, con­
cepts, language, training and culture, bu t they also have very differ­
ent focuses. W here conservationists tend to concentrate on the needs 
of nature, social scientists often aim  to represent the interests of local 
people, thus reproducing the conflict between conservationists and 
local people w ithin the project team s responsible for the im plem en­
tation o f ‘integrated’ conservation policies (Van Heiden 2001a).

Moreover, as social scientists are finding their way into conserva­
tion agencies, the num ber and variety of organisations involved in 
the field of conservation and developm ent has dramatically in ­
creased. W here previously conservation was seen as the realm  of a 
state departm ent or executing agency, environm ental interventions 
have now also become a topic of concern for a wide-range of actors 
including: local level governments; citizen-led pressure groups; non ­
governmental organisations focusing on indigenous peoples; h u ­
m an rights and rural development agencies; business proponents; 
and special interest groups such as farmers, fisherm en, hunters, and 
tourists. McNeely and Guruswamy (cited in IUCN 1999: 9) note 
how these competing groups claim resources, power, and privileges 
through a political decision-making process in which biologists, 
local com m unities, the private sector, and conservationists have 
become inextricably embroiled.

The proliferation of interest groups dealing with issues of conser­
vation is changing conservation practice from  the traditional, rather 
technocratic, expert-driven top-down approach to a m uch more 
fuzzy, political process in which social and economic considerations 
gain in im portance. This paper illustrates this change in managerial 
practice by looking at the case o f a m arine conservation program m e 
in Papua New Guinea. The Milne Bay Community-based Coastal 
and M arine Conservation program m e (CMCP) constitutes an inter­
esting case study as it illustrates how, over the life of the project, the 
project team  was forced to shift its focus from  the biodiversity that 
they wanted to protect towards a systematic consideration of the per­
ceptions and needs of local com m unities and the provincial govern­
m ent.
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Resource Tenure and Conservation in Papua New 
Guinea

Papua New Guinea consists of the eastern half of the Pacific island of 
New Guinea, which is the world’s largest tropical island. New 
Guinea is largely covered by rainforests and includes some 600  is­
lands scattered w ithin a vast sea area of m ore than 3 m illion square 
kilometres. Its m arine resources include an estim ated 40 ,0 0 0  
square kilometres of coral reefs, which belong to the m ost biologi­
cally diverse and least degraded coral reef systems on earth.

The m ost critical feature of natural resource m anagem ent in Pa­
pua New Guinea lies with the clan group ownership of land and re­
sources. These tenure rights are recognised in the Constitution. 
More than 97 percent of the land is held under customary tenure ar­
rangem ents, a m ere three percent is state-owned. Customary tenure 
not only covers land and terrestrial flora and fauna, bu t also extends 
into freshwater and m arine resources, covering beaches, reefs, and 
fishing grounds. Only rights to open seas, m ineral resources, gov­
ernm ent land, and protected fauna are vested in the State. Although 
the Land Act formally allows for the alienation of land and resources, 
such alienation has rarely occurred due to its politically sensitive na­
ture. In practice, the governm ent of Papua New Guinea does not 
have the legal m eans to access, manage, conserve, or exploit natural 
resources without the consent, co-operation, and com pensation of 
local resource owners.

Given that fish has always been a prim ary source of food, barter, 
and trade, local com m unities have always tried to exert control over 
their m arine resources by delineating ownership and use rights over 
resources vis-à-vis other groups. The occurrence of m anagem ent re­
gimes appears to be partially a function of population densities. In Mi­
cronesia and Polynesia the variety of m arine m anagem ent systems 
has led Johannes (1978: 352) to conclude that almost every m eans of 
fisheries m anagem ent currently practiced in western countries was al­
ready in use in the South Pacific centuries ago. In Papua New Guinea, 
where population densities have been relatively low, the need for de­
tailed and closely guarded systems appears to have been less im m edi­
ate, although, as indicated in the next paragraph, a variety of systems 
aimed at preventing overharvesting has been described.

Usually the clan group as a whole owns the m arine resource 
stretching from  the beach up to the outer reefs, in some cases also in ­
cluding outlying islands and reefs. By virtue of birth, adoption, orm i-
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gration, individuals of the group are accorded use-rights w ithin the 
community-held resource. Given that these resources are found 
within a specific geographical area reserved for the m em bers of the 
group, the m ost im portant m anagem ent arrangem ents consist of 
limited-entry systems, which regulate harvesting by outsiders. Other 
m ore internally-oriented arrangem ents, which may have had a posi­
tive im pact on the availability of m arine resources, are prohibitions 
on the use of certain technologies and restrictions on fishing during 
certain tim es of the year or in certain places following im portant 
events such as deaths or feasts (Johannes 1982; Nietschmann 1989; 
Carrier and Carrier 1989; Polunin 1984; Akimichi 1995).

Conservation in  the Context o f  C om m unity  -owned Resources

The fact that local people own m ost natural resources implies that 
they, not the government, are the primary party when it comes to 
negotiations over the m anagem ent and conservation of natural re­
sources. This generates a power relationship in which local com m uni­
ties have m uch more influence relative to the State and its conserva­
tion agencies than found in m ost other countries. It also emphasises 
the need for an approach in which local peoples’ views of nature, the 
use and m anagem ent of natural resources, and the often strongly-felt 
need for socio-economic development are integrated into the design, 
planning, and implem entation of conservation programmes.

The situation in Papua New Guinea is even m ore complicated 
since resource developers and conservationists are often in direct 
competition with each other over the hearts and m inds o f resource- 
owning com m unities. Thus the operators of pelagic fishing vessels 
enrol local com m unities in harvesting high-value m arine resources, 
while conservationists try to convince the local people that the short­
term  exploitation of their resources will result in further im poverish­
m ent. A growing num ber of environm ental groups have come to the 
view that ‘raising awareness’ is not good enough and that income- 
generating options have to be developed as part of conservation 
interventions.

The experience with integrated conservation and development 
projects in Africa offered the theoretical fram ework for this new ap­
proach (Wells and Brandon 1992; H annah 1992). The difference is 
that where elsewhere such m ethods are used as a m eans to reduce 
the pressure on existing protected areas, in Papua New Guinea they

98 C h a p t e r  F ive



were proposed as a m eans to establish conservation areas. This view 
became very popular during the 1990s when integrated conservation 
and development approaches were regarded as a m eans to make con­
servation economically competitive with more destructive form s of 
resource use. As a result conservationists now find themselves in the 
business of putting together attractive packages o f conservation- 
related benefits (Filer with Sekhran 1998; Van Heiden 2001a).

Involving local resource owners in conservation program m es 
tends to generate a variety of different responses. Some com m u­
nities tend to genuinely reflect on the issue of conservation, taking 
the opportunity offered by the project as a m eans to improve the 
m anagem ent of their local resources. Others tend to see the rapid 
commercial exploitation o f their resources as their only chance to at­
tain a better and m ore m odern life. The responses to conservation 
program m es tend to be similarly variable. Some local people see 
projects as a source of short-term  rewards that need to be captured 
here and now, som etim es leading to aggressive and opportunistic 
behaviour (compare with McCallum and Sekhran 1997; Van Heiden 
2001b). O ther groups may have an in te restin  establishing long-term 
relations with such project team s as a result of their experience with 
environm ental degradation and social and economic change.

The case of Milne Bay in Papua New Guinea dem onstrates how 
the growing im portance of social and economic factors in the devel­
opm ent o f m arine protected areas affects the process by which such 
areas come into being. Rather than being a largely expert-driven, 
state-sponsored sequence of steps undertaken to conserve a valuable 
m arine ecosystem, conservation interventions such as the one in 
Milne Bay are increasingly turning into highly social and negotiated 
processes with largely unpredictable outcomes. In contrast to the in i­
tial intention of the ecologists involved, protected areas in Papua 
New Guinea turn  out not to be established on the basis of ecological 
best practice but m ore on a fuzzy process of ‘m aking do’ with the 
available m eans under the existing social and economic circum ­
stances.

The Case of Milne Bay

Milne Bay province comprises the far eastern end of the m ainland of 
New Guinea and io  large and some 150 small islands. The sea area of 
the province encompasses some 110,000 square kilometres of which
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13,000 square kilometres include coral reefs (Frelink 1983). Milne 
Bay province has a population o f about 200 ,000  of which 80 percent 
live on small islands or on the coastal m ainland. Due to the small size 
of m ost islands, the rugged interior o f the province, and the limited 
alternatives for economic activity, the people o f Milne Bay are more 
dependent on m arine resources than those of any other province in 
Papua New Guinea. The situation in which the needs of the coastal 
population and the availability of m arine resources were more or less 
in balance has been rapidly changing as a result of 1) the growth of the 
coastal population, 2) the growing need for cash incomes and the 
rapid commercialisation of m arine resources, and 3) the availability of 
m odern technology. Where the state of m arine resources is an issue of 
global concern triggering interventions such as the one described in 
this paper, to many people of Milne Bay the m ost pressing issues are 
the lack of sufficient water and food and the difficulty of earning a cash 
income (Kinch 2001).

Traditional strategies that in the past served to reduce the pressure 
on resources, such as migration to new territory, are now limited by 
the fact that all land in Papua New Guinea is already under tenure. 
Out-migration to the growing towns of Papua New Guinea is re­
strained by the current economic crisis. Not surprisingly, therefore, 
the food and income derived from the use of m arine resources are a 
crucial part of local livelihood strategies. The m ost valuable m arine re­
sources are pelagic species such as tuna that are targeted by trawlers 
bu t are largely out o f reach to local fisherm en. Local livelihoods 
mainly depend on reef fish, turtles, and, increasingly, on the sale of 
sedentary species such as a variety of bêche-de-mer species, trochus, 
giant clam, green snail, and pearl shell. In 2000  the value of the 
bêche-de-mer in all of Papua New Guinea stood at some 5.2 million 
U.S. dollars of which 2.45 m illion came from  Milne Bay waters 
(pers.comm. Jeff Kinch). The commercialisation of these marine 
products and the availability of m odern technology have led to two dif­
ferent, but closely related sources of m arine degradation. The first of 
these is intruding fishing vessels of especially Taiwanese origin, while 
the second arises from the changing livelihood strategies of a growing 
coastal population.
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State Control, Foreign Intruders, and Local Livelihoods

The National Fisheries Authority aims to control pelagic fishing 
within Papua New Guinea’s territorial waters by regulating and 
m onitoring licensing, trading, reporting, transhipm ent, and export 
requirem ents. Due to the lack of enforcem ent capability, foreign 
fishing vessels commonly contravene Papua New Guinea fisheries 
laws. The m ost com m on violations consist of:
-  Fishing without permits: In 2000 an aerial survey by the Australian 

Defence Force counted no less than 38 fishing vessels w ithin the 
Milne Bay Archipelago of which at least ha lf were suspected to be 
w ithout license ( pers.com m . Jeff Kinch);

-  Sharing permits and illegal transhipment: Foreign fishing vessels 
leaving Papua New Guinea waters are known to pass their regis­
tration num ber and papers on to incom ing vessels, allowing fish­
ing companies to operate more than one vessel under a single ves­
sel perm it. Alternatively, vessels are known to tranship their 
illegal catches onto other vessels before offloading in Papua New 
Guinea harbours or before inspection;

-  Fishing in coastal waters: long-lining perm its to catch tuna are m is­
used to fish for shark in shallow waters, while foreign and Papua 
New Guinea trawlers regularly fish for coastal resources. In doing 
so, vessels transgress the three-mile lim it they are legally obliged 
to rem ain from  land, while degrading reef systems, eliminating 
fish stocks available to local people, and affecting the livelihoods 
of local people. Vessels that accidentally run  aground are system ­
atically plundered in retaliation (Kinch 2001).

These breaches are a source of frustration to coastal com m unities 
and their leaders who see valuable resources taken away with little or 
no benefits to the State and local com m unities. However, the atti­
tudes of local people towards these outside vessels are ambivalent. 
Villagers on outlying islands are often angered by illegal fishing by 
outsiders bu t cannot do anything to prevent these practices. Many of 
these same com m unities, however, also benefit from  the foreign 
presence as these vessels are known to purchase bêche-de-mer, tro­
chus, and clams from  local villagers w ithout checking the required li­
censes, thus allowing villagers to by-pass provincial, national, and 
international trade controls (Kinch 2001).

The pattern of events based on experiences from Asian countries 
suggests that local people play a m ajor role in the depletion of coastal
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m arine resources. This pattern is one in which people initially focus 
on catching sedentary high-value resources in shallow waters (for ex­
ample giant clam and trochus). The illegal use of explosives, poisons, 
surface lights, scuba, and hookah gear further intensifies the pres­
sure on scarce high-value resources. The introduction of new technol­
ogy also has the effect that boundaries are redrawn and new conflicts 
arise as fishing communities are now able to harvest previously inac­
cessible resources. Once resources have been fished out and become 
commercially extinct, people move down the ‘value-chain’ towards 
less valuable and more labour intensive species. The end-point of this 
process is the situation found in countries such as the Philippines and 
parts of Indonesia where large fleets of artisanal fisherm en chase an 
ever-dwindling stock of smaller and smaller sized fish (Pomeroy 
I 9 9 1)-

The Politics o f  Provincial Fisheries M anagem ent

Although the Papua New Guinea Fisheries Act focuses on regulating 
pelagic fishing, it also allows provinces to draw up m anagem ent 
plans with regard to specific export species. These m anagem ent 
plans are m ainly developed for the regulation of sedentary resources 
such as bêche-de-mer and prawns, to ensure that harvesting is in line 
with the established m axim um  sustainable yield (MSY). M anage­
m ent m easures generally consist of:
-  A licensed marketing arrangement: Because the fishing activities 

themselves are hard to control, the province lim its the num ber of 
legal buyers and exporters, thus m onitoring and regulating the 
catch, processing, packaging, and m arketing of the end product 
as a proxy for controlling the actual fishing activities;

-  Species restrictions and size limits: The provincial governm ent re­
serves the right to restrict the harvesting of species on an annual 
basis and establishes both a live and a dried m in im um  size lim it 
on species eligible for capture;

-  Total allowable catch (TAC): The plan establishes a TAC for each 
class of species to ensure that the M S Y is not exceeded. Fishing is 
to cease when the TAC has been reached;

-  A closed season: The plan also stipulates a compulsory closure of 
the fishing season, term inating all harvesting, selling, and stor­
age.
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In practice, the effect of these m easures is limited. Notwithstanding 
their m anagem ent plans, W estern Province and M anus have seen 
their bêche-de-mer resource largely fished out and it appears that 
Milne Bay is em barking on a similar course. In Milne Bay province 
the TAC for bêche-de-mer has been exceeded tim e and again without 
leading to the closure of the fishing season as stipulated by the m an ­
agem ent plans (Kinch 2001). During the year 2000 politicians and 
traders alike put pressure on the National Fisheries Authority to ap­
prove a bêche-de-mer plan with a significantly shorter closed season 
and a higher quota than deem ed wise by the authority. The original 
closed season from  October to February corresponded to the bêche- 
de-mer spawning season, a period o f considerable im portance for 
the reproductive rate of the species.

This closed season however, conflicts with the cyclical need for in ­
come by m any fishing com m unities. People need an income to cele­
brate Christm as, offset social obligations, and pay school fees in the 
beginning of January. The costs of schooling has increased signifi­
cantly over the last few years, partly due to the application of the user- 
pay principle under W orld Bank reforms. Local politicians who felt 
the need to give their people a ‘Christm as present’ therefore called 
for an early start of the fishing season. To local bêche-de-mer traders 
there is an additional incentive to call for the early opening of the 
fishing season as they m ainly serve the Chinese market. During Chi­
nese New Year of January 2001, for example, the dem and and prices 
for bêche-de-mer were higher than usual, providing a powerful 
incentive to shorten the closed season.

The National Fisheries Authority was not able to resist the result­
ing political pressure and agreed to open the fishing season in Milne 
Bay on the 15th of December 2000 instead of February 2001. In addi­
tion, it m aintained the existing TAC on high valued bêche-de-mer 
species but added a second schedule of low value species. By doing so 
Milne Bay is following the course of the Philippines and Indonesia, 
and within Papua New Guinea o f M anus and W estern Province, 
where sedentary fishing resources of high value were the first to be 
fished out, followed by the depletion of lower value species. Accord­
ing to the Sedentary Fisheries M anager of the National Fisheries A u­
thority it was up to the provinces themselves, in conformity with the 
principles o f governmental decentralisation, to decide whether they 
preferred to lim it the use their resources for the long-term benefit of 
their citizens or whether they wished to em bark on a rapid but short­
term  intensification of resource extraction.
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The Milne Bay Community-based Coastal and Marine 
Conservation Programme

From 1996 onwards the UNDP, which played a crucial role in the de­
velopm ent of so-called integrated conservation and development in ­
terventions in Papua New Guinea (McCallum and Sekhran 1997; 
Filer with Sekhran 1998; Van Heiden 2001a), became interested in 
developing a m arine conservation project in the country. Milne Bay 
province soon became the focus of these efforts. In 1997 Conserva­
tion International, a large W ashington-based conservation founda­
tion became the executing partner, and in 1999 funding for further 
project development was secured from  the PDF-B facility of Global 
Environm ent Fund (GEF). In 2002 after years of project develop­
m ent work the GEF Council approved a five-year U$ 7.1 m illion pro­
posal to im plem ent a so-called Community-based Coastal and 
Marine Conservation Program (CMCP).

The aim of the CMCP is to establish a num ber of community- 
managed conservation areas zoned for strict protection and sustain­
able use. Im petus for the program m e came from  research suggest­
ing that m arine protected areas reduce the pressure on stocks, 
thereby enhancing the spawning of stock biomass, and allowing for 
larval dispersal and the export of adults to adjacent non-protected 
areas (Alcala and Russ 1990; Roberts and Polunin 1991; Bohnsack 
1993; Nowliss and Roberts 1998). Thus the establishm ent of m arine 
protected areas is not only good from  a biodiversity conservation 
point of view, but may also assist local com m unities to m aintain the 
resource base on which they depend. In addition to the establish­
m ent of these m arine protected areas, the program m e aim ed to im ­
prove the policy environm ent for m arine conservation by strength­
ening the provincial and local-level governments, and by developing 
an environm ental education program m e that sought to im part 
conservation values and resource m anagem ent skills to a variety of 
groups (Kinch 2003).

Collecting D ata, D rawing M aps

Program me development in Milne Bay was initially guided by eco­
logical considerations. In 1997 Conservation International con­
ducted an intensive assessm ent of provincial m arine biodiversity, 
which confirmed the high levels of biodiversity of the province and
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legitimised further donor expenditure (Werner and Allen 1998). The 
threats identified by the program m e related to over-fishing of pelagic 
and sedentary coastal species, the use of damaging technology such 
as dynamite and cyanide for the live fish trade and the im pact of land- 
based activities such as sedim entation run-off due to logging and 
m ineral exploration. A future conservation program m e, however, 
would not be able to do m uch about the land-based activities affect­
ing m arine life. The resulting CMCP proposal did not intend to do 
anything about pelagic fishing and the intrusions of foreign fishing 
trawlers either. This was the responsibility of the National Fisheries 
Authority and fell outside the scope of the program m e. The fact that 
this was also a highly political issue with several prom inent m em ­
bers of national governm ent involved in the pelagic fishing business 
may have played a role as well. This was hard to swallow for a n u m ­
ber of com m entators who continued to call for a ban on long-lining 
in Milne Bay waters even though such was clearly impossible both 
from  a legal and a political perspective. As a result o f these consider­
ations, the eventual proposal came to focus on the m anagem ent of 
local people’s fishing practices by establishing a num ber of m arine 
protected areas.

In 1999, an office was established at Alotau, Milne Bay, and a 
program m e development team  comprising several Papua New 
Guinean experts and two m em bers from  the Milne Bay provincial 
governm ent staff was put together. This office worked under the 
aegis o f the Papua New Guinea Country Office of Conservation In­
ternational in Port Moresby. As part of the program m e development 
process, technical support was provided by staff from  Conservation 
International and a raft of external consultants, am ong whom  was 
the author of this paper. During 2000 a num ber of Province Wide 
Assessm ent Patrols were held, while a second biodiversity appraisal 
was conducted (Allen 2000). This assessm ent had an unexpected 
side effect as the data actually gave the NFA an argum ent to raise the 
TAC on bêche-de-mer species in Milne Bay from  60 to 140 metric 
tonnes (pers.comm. Jeff Kinch).

The decision to restrict the program m e to coastal m arine re­
sources and the findings of the two biodiversity surveys led to a site 
selection process culm inating in a workshop in July 2000. During 
this workshop it was decided that three conservation zones would be 
selected. These zones jointly encom passed a vast sea area of some 
46 ,800  square kilometres.
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Map 1. The T hree  MMCZs an d  B iologically Im portant 
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Fig. 5.1. The Conservation Zones of the CMCP.
Map reprinted by courtesy o f Conservation International Papua New Guinea.

From M aps to People

During the site selection process, the project development team  be­
gan to raise the question o f local participation. The team  realised that 
it needed to think carefully about how it could stimulate local com­
m unities to become involved. Under Papua New Guinea tenure ar­
rangem ents, conservationists have no m eans to enforce or restrict 
resource-related behaviour and cannot stop com m unities from  pur­
suing destructive forms of resource use. The conservation 
program m e can only discuss the issue with local people and develop 
incentives in an attem pt to steer interested com m unities towards 
conservation.

In other conservation projects in Papua New Guinea this realisa­
tion had led to the definition o f three sets of overlapping conditions 
for protected area establishm ent. Only where one finds: 1) a biologi­
cal resource worth conserving, 2) a com m unity of resource owners 
who are both willing and able to partake in a conservation initiative, 
and 3) specific possibilities to develop conservation related income- 
generating activities, is there a chance for success (Van Heiden 
1998). The realisation that social and economic indicators are at least
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as im portant for protected area design as biological indicators often 
triggers a debate between natural and social scientists about who 
takes the lead in establishing the protected area (Filer and Sekhran 
1998; Van Heiden 2001a).

In the case of the CMCP, the initial site selection process satisfied the 
ecologists who usually argue from  a ‘bigger is better’ point o f view 
and who saw the value of local m arine biodiversity confirmed by 
their surveys. It also suggested to potential donors that a sizeable in ­
tervention worth funding was underway. Others, however, pointed 
to the impossibility o f m onitoring and protecting such a huge area, 
the lack of a legal fram ework to do so, and as the social and economic 
consequences of im posing a strict conservation regime on such a 
huge area. Some 80 percent of the provincial population depends on 
m arine resources from  the planned conservation zones for cash in ­
comes and subsistence, and the banning of commercial exploitation 
of m arine resources w ithin those zones would entail a loss o f liveli­
hood opportunities to some 65,000 people. It was also highly u n ­
likely that the provincial politicians, who regard the exploitation of 
m arine resources as one of the few viable economic activities for a 
large part of the Milne Bay population, would agree to such drastic 
conservation m easures.

In response to these com m ents and the perceived impossibility of 
developing a program m e of this scale it was subsequently decided 
that the program m e would initially focus on a num ber o f smaller ar­
eas in Zone 1 during the first five years of im plem entation. Thus the 
spatial scope of the program m e narrowed significantly. However, 
these areas were still very large, each comprising several thousand 
square kilometres and including num erous islands and com m uni­
ties. During the stages of program m e formulation, tension devel­
oped between the ecological considerations underpinning the design 
of the CMCP, which em phasised the preferred outcome on the basis 
of ecological considerations, and the social and political realities of 
project developm ent in Milne Bay.

Social Evaluation and C om m unity  Entry

In early 2000, Conservation International com m issioned a so-called 
Social Evaluation Study (SES). Following the example of the Social 
Feasibility Study of the Bismarck-Ramu Integrated Conservation
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and Development Project (Van Heiden 1998), this study intended to 
determ ine the com m unities with which the program m e could best 
co-operate, and where the establishm ent of m arine protected areas 
within Milne Bay would be m ost feasible from  a societal perspective. 
Im portant elem ents in such assessm ents usually are:
-  The pressure on natural resources in various parts of the 

program m e area;
-  The m utual recognition of rights to resources and the clarity of 

boundaries between the involved clan groups;
-  The cohesion of resource owning groups and the ability and will­

ingness o f their m em bers to jointly undertake activities;
-  The socio-economic expectations of people, and the available op­

portunities to link economic activities to conservation initiatives.

The SES carried out in Milne Bay collected a vast am ount of inform a­
tion on the area, its history, the kind and scope of conflicts between 
the various clan groups, and their various resource-uses. Following 
the decision to focus on Conservation Zone 1, the SES gave an indica­
tion of three com m unities where the best opportunities for achieving 
m arine conservation in that zone were to be found from  a societal 
perspective (Kinch 2001).

The SES also recom m ended m aking use o f the so-called W ard 
Development Committees (WDCs) to develop village-based m arine 
conservation strategies and to conduct further socio-economic and 
biodiversity assessm ents. The WDCs consisting of six village m em ­
bers representing the ward in the local level governm ent and deter­
m ining the needs of the ward in term s of services, program m es, and 
infrastructure. The wards often reflect com m unities, or clan groups, 
thus m aking them  m ore or less representative of com m unity inter­
ests. This m ade the WDCs interesting vehicles for m anaging 
com m unity interests in the field of resource m anagem ent.

Following the SES the program m e developed a Com m unity En­
gagem ent Program me (CEP) largely based on the experiences of the 
Bismarck-Ramu Group (compare with Van Heiden 2001a). This 
program m e m ade use of so-called village trainers who were trained 
in a variety of awareness raising and Participatory Rural Appraisal 
techniques (Kinch 2003). During their patrols these village trainers 
undertook discussions with a variety of groups and their WDCs. The 
aim o f these discussions was to explain the nature of the program m e 
to the local people, and to (i) train local groups to serve as village- 
based awareness and local contacts; (ii) conduct in-depth biological
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and social inventories that would help to assess the best place for ac­
tion; (iii) mobilise com m unities to improve local m anagem ent of 
m arine resources by m eans of local capacity building; and (iv) create 
economic incentives for m arine conservation and the sustainable 
use o f m arine resources. This last point became a m ajor issue, as it 
happened to further restrict the scope of potential program m e im ple­
m entation.

The Economic Underpinnings o f  Conservation Initiatives

The question of why local people would refrain from  resource use in 
the nam e of global conservation was an im portant one to the 
program m e. One answer often heard is that in the longer run  conser­
vation is good for local people and that a carefully phrased com m uni­
cations program m e may convince people to look after their m arine 
resources. Kinch (2001) for example argues that due to the restricted 
resource base of m any small islands, and the long history of com­
mercial exploitation of some m arine species, m any people in Milne 
Bay have an understanding of vulnerability o f m arine resources to 
hum an use. A different argum ent is that people are locked in a down­
ward spiral of degradation due to a lack of alternatives and that con­
servation can only be socially sustainable if  it directly contributes to 
the well-being and the increase of livelihood opportunities of the 
owners of those m arine protected areas. According to this argum ent 
it is necessary to integrate development activities into the 
m anagem ent of a conservation area in order to guarantee the 
sustainability o f the protected area.

The Milne Bay program m e developed the innovative approach of 
forging a linkage with the local dive boat industry. Milne Bay is one 
of the world’s m ost pristine diving sites and a num ber of dive boat 
operators visit outlying community-owned reefs with their guests. 
Developing a system of dive fees could create an economic incentive 
by which local people would become interested in m aintaining their 
m arine protected areas. This would give the diving industry a guar­
anteed access to unspoiled areas thus ensuring the sustainability of 
the industry, while it would provide local people with incom e from 
the m arine protected areas. The program m e m anagem ent team 
would have to negotiate with the dive boat operators about the fees, 
and would also have to carefully plan how the earnings should be 
distributed among the resource owning groups and their m em bers.
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Unfortunately, the tourist industry in Papua New Guinea is very 
small and the diving industry in Milne Bay consists of only three in ­
dependent diving boat operators who jointly serve about 1,000 visi­
tors each year. The num ber of com m unities that can benefit from 
this form  of income generation is lim ited to those who are w ithin a 
reasonable sailing distance from  the provincial capital Alotau, and 
those who own good quality reefs for diving. These reefs are not al­
ways the m ost valuable from  an ecological point of view. Spreading 
the benefits too thinly among the resource owners would reduce the 
incentive to m aintain the integrity of the m arine protected areas sup­
ported in this m anner. Finally, it turned out that the possible num ber 
of community-based m arine protected areas that would provide suf­
ficient economic benefit to the owners through the diving industry 
was very limited.

As a result, the program m e m anagem ent team  engaged in a 
search for other economic alternatives. One option is the use of so- 
called ‘conservation agreem ents’. Such agreements are essentially 
performance contracts whereby com m unities get paid to keep their 
resources intact. According to Ferraro and Kiss (2002) such direct 
payments can be m ore effective and efficient than the usual ap­
proach. Conservation International is presently testing such direct 
paym ent strategies in a variety of places, bu t it is still unclear whether 
they will also use such contracts in Milne Bay, or how issues of price 
setting, the distribution of benefits, and the resolution of conflicts 
that arise as a result o f these payments between particular individ­
uals and between and within particular groups would be solved. The 
Nature Conservancy, another American NGO working in Papua 
New Guinea has given up on developing this approach, while the ex­
periences with conservation agreem ents at Lakin South New Ireland 
and elsewhere have led the Bismarck-Ramu Group to vehemently 
oppose the use of any economic incentive for conservation (Van 
Heiden 2001a).

Conclusion and Discussion

The pattern that conservation interventions take is usually one of 
ecologists and conservation m anagers analysing local circum ­
stances, listing threats in the form  of population growth, local subsis­
tence and cash earning practices, and industrial processes. Subse­
quently these experts tu rn  to their m aps to define the areas o f high
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biodiversity and draw the outlines of potential protected areas. Hav­
ing defined both the problem  and the solution, these interventions 
subsequently move on to ‘dealing’ with local com m unities. In the 
past this often m eant that local people were excluded from  previously 
accessible resources. Nowadays conservationists are in the business 
of designing integrated packages o f development and conservation 
m easures that rely on a combination of coercion and incentives. In 
the case of indigenous resource ownership such as found in Papua 
New Guinea, the use of this sequence o f steps based on ecological 
and spatial criteria for protected area design can be questioned.

The CMCP, for example, initially planned to protect a vast sea 
area and coastline through the establishm ent of three large conserva­
tion zones in which the m ost serious threats to local biodiversity 
were to be dealt with. Thus overfishing was to be avoided through a 
strengthening of provincial control systems, local com m unities were 
to be involved in m anaging these protected areas, and economic in ­
centives were to be derived from  the diving industry and other 
sources. During the design phase of the program m e however, the 
m anagem ent team  was continuously confronted with the social and 
economic realities at play in Milne Bay and Papua New Guinea. In its 
attempts to deal with these realities, it was forced to step-by-step re­
duce its vision of establishing a sizeable m arine park in Milne Bay.

First of all the project team  realised that it could do very little to 
control the long-lining industry and foreign intrusions. Decisions 
concerning this m atter fell outside the competency o f the Milne Bay 
Provincial Governm ent and outside the scope of the program m e. 
The program m e therefore restricted itself to the conservation of 
coastal m arine resources and the strengthening of provincial con­
trols on sedentary fishing, even if  this was highly political. Following 
the designation of the three conservation zones in July 2000  it soon 
became obvious that controlling such a large area was impracticable. 
The fact that the provincial governm ent and project team  did not 
have any legal m eans to control resource use in that area m eant that 
intensive discussion with local com m unities and an assessm ent of 
the social feasibility of setting up community-based m arine pro­
tected areas in Zone 1 had to take place. The Social Evaluation Study 
that resulted, recom m ended three com m unities for further work. 
Later, the need to create economic incentives for community-based 
m arine protected area establishm ent, and the lim ited ability of the lo­
cal diving industry to provide a m eaningful linkage between conser­
vation and developm ent further reduced the options available.
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Rather than aim ing for the initially planned large and continuous 
conservation zone the project vision gradually evolved into develop­
ing a network of m uch smaller community-based refuges (Kinch 
2003).

These changes led to discussion w ithin CL In the second half of 
2002, even after the GEF Council had approved the CMCP proposal, 
a senior official of Cl visited Milne Bay to see how the program m e 
was coming along. Following his visit, Cl developed an action plan 
for Milne Bay called ‘Doing Conservation Over and Above the GEF 
Grant for Milne Bay’. The action plan was clearly written from  the 
perspective that the Milne Bay program m e was doing too little too 
slowly and em phasised the need for im m ediate action and a more 
proactive and aggressive approach to conservation. After reiterating 
the im portance of existing activities under the GEF project the action 
plan m ade several suggestions including 1) a ban on long-lining in 
Milne Bay waters, 2) a ban on all commercial harvesting in conserva­
tion zones i, 2, and 3 with a total sea area of 46 ,800  kilometres, 3) a 
‘massive reduction’ of the fishing industry in Milne Bay, and 4) a 
‘massive expansion’ o f tourism . In doing so, the discussion about 
what form  of conservation was feasible in the context of Milne Bay 
came full circle and the ground staff went through another round of 
explanations as to what they were doing and why, em phasising the 
societal lim itations under which its conservation interventions were 
taking place.

Towards ‘Data-less’ and ‘Map-less’ Conservation Intervention

This account of how in the context of indigenous resource tenure the 
ecological considerations for conservation become subsidiary to the 
societal context not only illustrates the difficulties that conservation 
organisations have in coming to grips with the practical conse­
quences of ‘people-oriented’ approaches to conservation, bu t also 
points to the lim ited use of detailed data collection and spatial plan­
ning. Johannes (1998), for example, calls for a ‘data-less’ approach to 
m arine resource m anagem ent in the Pacific. Data-less m anagem ent 
is not based on the conventional approach o f intensive data gathering 
and analysis, bu t it is not inform ation free either. The term  refers to 
the use of local knowledge and self-reinforcing feedback systems at 
the local level, where com m unities assess the status of their re­
sources and take conservation m easures in the form  of gear restric­
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tions, size limitations, and the spatial and tem poral closure of certain 
resources. It reflects the need for local com m unities to share in the 
view that their resources are at risk and the need for support to be 
given for the im plem entation of the conservation m easures that they 
themselves, as owners o f the resource, consider necessary. Thus it is 
not the expert assessm ent o f the situation, bu t the local perception of 
what needs to be done that counts.

In a similar vein, the tenure system in Papua New Guinea calls for 
‘m ap-less’ conservation interventions. The drawing o f charts that 
outline the views of the conservation agency and its experts may help 
to define a general working area, bu t has very lim ited practical value.

W hat was m issing in the initial zoning m aps o f the CMCP was 
the realisation that the livelihood options pursued by local people are 
highly variable and that the responses to its conservation interven­
tion may differ from  com m unity to comm unity. While the project 
team  wanted to include people in its operations as m uch as possible, 
it did not realise that doing so m eant that outlining conservation 
zones had little practical use in term s of further program m e develop­
m ent. To group disparate com m unities together in a series of con­
servation zones, ignores the social and cultural reality o f community- 
based conservation. The m anagem ent team  cannot possibly predict 
the outcomes of its program m e, as these are not so m uch the result 
of its own spatial p lanning process, bu t m ore the result of the day-to- 
day interactions between the program m e and local resource-owners.

Experiences from  m ainland Papua New Guinea point in a similar di­
rection: The Bismarck-Ramu program m e in the highlands, for ex­
ample, started with defining a very wide ‘area of interest’ of some
325,000 hectares and conducted a single biodiversity survey. It did 
not go into any further m apping activities w ithin that area, bu t in ­
stead concentrated on building up relations with local com m unities 
and assessing which com m unities it could best work with. After 
three years of extensive interactions with local com m unities two so- 
called community-based Wildlife M anagem ent Areas were estab­
lished. Both of these however, happened to fall well outside the in i­
tially targeted area that had been surveyed by biologists (Van Heiden 
2001a).

These experiences thus point to the lim ited use o f detailed ecolog­
ical data collection and planning exercises in the context of indige­
nous resource tenure systems. The actual conservation activities as 
they develop tend not to be based on ecological best practice and de­
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tailed spatial planning, bu t are a product of societal considerations 
and the responses of local com m unities to the conservation interven­
tion. In the context of conservation in Papua New Guinea it may 
make m ore sense to talk to people than to survey biodiversity or draw 
maps.

Note

i. Flip van H eiden is senior policy advisor at the N ature D epartm ent o f the Mi­
nistry o f Agriculture, Nature and Food Quality in  The Netherlands. E-mail : 
V anhelden-Stocking@ hetnet.nl. The author is grateful to Gaikovina Kula, 
Country Director o f Conservation International in  Papua New Guinea, for 
his perm ission to use the project m ap o f M ilne Bay Province. This paper is 
based on a Ph.D. thesis on Integrated Conservation and Development Pro­
jects in  Papua New G uinea (Van H eiden 2001a) w ritten at W ageningen 
University, the N etherlands, and on consultancy work conducted for Con­
servation International, the UNDP, and the GEF in M ilne Bay Province in 
2000 /2 0 0 1  (Van H eiden 2001c). The views expressed do not reflect the po­
sition o f these organisations bu t are the responsibility o f the author.
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Basic Principles Underlying 
Research Projects on the Links 
between the Ecology and the Uses of 
Coral Reef Fishes in the Pacific
Michel Kulbicki1, Pierre Labrosse2, and Joceline Ferraris1 

Introduction

Pacific island countries cover a very wide geographical area, span­
ning m ore than 10,000 kilometres from  west to east. This region is 
the m ost diverse in the world for shallow water m arine life, a charac­
teristic due in large part to the presence of its extensive coral reefs. 
There are well over five thousand fish species known to date in this 
area, of which several hundred  have not yet been described. This di­
versity is reflected in the num ber of coastal organism s of hum an in ­
terest in this area, as well as by the variety of the uses o f lagoon and 
reef fishes or invertebrates (Dalzell et al. 1996). In m ost Pacific is­
land countries, the catch coming from  coastal resources is used 
mainly for subsistence. This contrasts with offshore fisheries, in par­
ticular those for tuna, which are essentially m arket driven (Gilleti 
and Lightfoot 2001). Because of the low m onetary exchange that 
these coastal resources generate, little attention has so far been given 
to their m anagem ent.

Most Pacific island states are facing dramatic increases in their 
populations. This is resulting in m any anthropogenic effects on 
coastal ecosystems and deep modifications of the socio-economic 
conditions of hum an  populations, such as a crowding of the m etro­
politan islands, a decrease in the population of the islands m ost dis­
tant from  the m ajor cities, and profound changes in social structure. 
At the same time, the influence of the m arket economy is increasing, 
due in particular to dem and for fish products from  urban areas and 
the export of fisheries products to the Asian m arket or to emerging 
m arkets (Dalzell et al. 1996; Sadovy and Vincent 2002). The impact
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of the m arket economy is also felt by the introduction and use of in ­
creasingly efficient, and at tim es destructive, gears (Dalzell et al. 
1996) and by the decrease in some places of subsistence fishing. On 
the other hand, subsistence fishing, as previously m entioned, re­
m ains a m ajor source of food for large groups within these popula­
tions (Gillett and Lightfoot 2001). Subsistence uses are usually in 
conflict with m onetary uses of coastal resources. As coastal resources 
are a m ajor source of protein for Pacific island populations, these 
new m onetary uses o f resources not only result in increased ecologi­
cal stress, bu t threaten food security and change feeding habits. In 
the coming years, drastic changes in resource levels and their uses 
are probable and in great part dependent on the population level. Fig­
ure 6.1 shows the type o f variations one may expect.
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Fig. 6.1. Example of expected evolution of the uses of coastal marine resources in 
Pacific island countries in the near future.

In this scenario, m onetary use of coastal resources would increase 
m ost in the populated islands where comparatively larger perturba­
tions of the environm ent are expected. This could bring lower fish 
yields in weight even though the m onetary value m ight increase sub­
stantially. The decrease in subsistence uses could happen in tandem  
with changes linked to resource availability, tim e spent on fishing, 
new consum ption habits, and the availability of non-traditional m a­
rine products, like canned and frozen fish. On islands with low popu­
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lations or on islands far from  the m etropolitan areas, it is likely that 
total catch will increase as a result of an increase in labour and better 
fishing gear, bu t the total financial incom e will rem ain the same or 
increase only slightly because of their low connection to the m arket 
economy. An increase in catch would only be possible if  the re­
sources were not initially exploited at their m axim um  level. The abil­
ity of island populations to sell resources for m oney will vary widely, 
depending on factors such as accessibility of the resource, distance to 
m arkets, and the availability of local infrastructure such as airports, 
ports, roads, and storage facilities. The present scenario is of course 
not unique, bu t it reflects some of the issues Pacific island states are 
facing.

This situation necessitates m ore and better m anagem ent of 
coastal ecosystems and their uses (Maragos and Crosby 1996; 
Crosby et al. 2002). However, Pacific island countries do not usually 
have the m eans to conduct sophisticated surveys o f their resources 
and of their uses or to follow intricate m anagem ent schemes. Even 
when they do, it is of param ount im portance to have solutions which 
are accepted by local populations (Crosby et al. 2002). Solutions have 
to be understandable at all levels and easily applicable. Therefore, in 
order to m anage coastal resources, it is necessary to identify solu­
tions that will produce efficient, yet simple, m anagem ent tools. As 
the ecosystems supporting these coastal resources are extremely 
complex and their uses m ultiple (Dalzell et al. 1996) there is an an­
tagonism  between, on the one hand, finding ways to simplify data 
collection and interpretation and, on the other hand, taking into ac­
count the complexity of this environm ent. The present article investi­
gates the theoretical background underlying potential applications of 
several current research projects dealing with these coastal resources 
and their uses. In particular, we will attem pt to bridge inform ation 
coming from  ecology with social and economic studies of fisheries. 
In other words, this is an endeavour to use inform ation on the com ­
position and functioning of whole assemblages with inform ation on 
the catch (species, level, sizes). It is very im portant to note that the 
present article is mainly hypothetical, m ost of the ideas presented 
being currently tested by several research program m es but not yet 
fully assessed.

M i c h e l  Ku l b i c k i , P i e r r e  La b r o s s e , a n d  J o c e l i n e  F e r r a r i s  121



General Conceptualisation of an Ecological Approach to 
Pacific Island Fisheries

Pacific countries are archipelagos with a lim ited num ber or no large 
(more than 2 ,000 km 2) islands. From an ecological point of view, 
these systems are subject to lim ited outside influences. These in ­
clude, for instance, the fact that m any species have exchanges with 
nearby islands only through larval colonisation, this phenom enon 
being itself irregular through tim e (Doherty 1991). Similarly, m ost of 
these islands are isolated socially and economically, as exchanges 
with other islands are few and often lopsided, with the capital island 
generally acting as a m agnet for people and resources. It is therefore 
possible to consider, as a first assum ption, that these islands are iso­
lated systems from  both an ecological and a socio-economic point of 
view (fig. 6.2). This does not m ean that these systems have no ex­
changes with the outside world, bu t that these exchanges are lim ited 
and in m ost part m easurable with a reasonable accuracy and a lim ­
ited effort.
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Fisheries
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Fig. 6.2. Islands as semi-closed systems from an ecological and socio-economic 
standpoint.
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These basic features make Pacific islands ideal field laboratories to 
test a num ber of hypotheses linking resources levels with the ecology 
of the resources and the uses to which they are put. Indeed, the very 
large num ber of islands (thousands, am ongst which several hundred 
are inhabited) makes it possible to look at a range of islands accord­
ing to criteria such as island size, island type, population level, and 
distance to the capital island. This potential for an experimental ap­
proach based on an analytical design of both ecological and hum an 
factors is quite unique in the m aritim e world.

The status of the resources on a given island is influenced by two m a­
jor types of factors: regional and local. Regional factors give a general 
setting to the resources. For instance bio-geographical region, island 
size, island type, and distance to the nearest island may be consid­
ered as regional factors. Local factors will modify, sometim es consid­
erably, the action of the regional ones. One may cite biotope, depth, 
pollution, fishing level, and climatic events as such local factors. The 
combination of these local and regional factors determ ines the na­
ture and the abundance of resources. In order to follow an analytical 
design, each o f the factors one wishes to study will need to have sev­
eral classes or levels. For instance, island size could be differentiated 
into small, m edium , and large. The num ber of possible com bina­
tions will depend on the num ber of factors and the num ber of levels 
within a factor. In turn, the models subsequently built from  this ana­
lytical approach will be lim ited in their precision and predictability 
level by the num ber o f factors and levels considered as well as by the 
num ber o f observations per factor and level. In this type of approach 
there is therefore necessarily a trade-off between the level of 
precision required from  the models and the quantity o f fieldwork it is 
possible to accomplish.

This modelling, or ecosystem approach, has several objectives:
a. To evaluate what can be attributed to uncontrollable versus con­

trollable factors in the observed structure of reef fish com m uni­
ties. In particular, to evaluate the im pact of fishing on the struc­
ture and functioning of reef fish comm unities;

b. To give an indication, based on a m inim um  of easily available 
information, of the resource potential of a given island or area;

c. To indicate, w ithin the above resource potential, if  one or more 
group(s) of species is, or are, at risk or, on the contrary, can be fu r­
ther exploited;
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d. To identify habitats or biotopes which may play a particular role in 
the functioning of these com m unities.

This approach intends to take into account sim ultaneously the fish 
com m unities, their environm ent, and the use to which they are put. 
For the determ ination o f use we will be m ore interested in exploita­
tion levels and consum ption rather than m ore traditional catch and 
effort data, as the latter are extremely difficult to assess in artisanal 
fisheries.

The following overview of our current knowledge of the ecology 
and fishery of coral reef resources suggests that this ecosystem ap­
proach may m eet a num ber of the expected m anagem ent objectives 
of Pacific island countries.

Material and Methods

As social and economic studies o f fisheries and ecology tend to attrib­
ute different m eanings to the same word, we wish to give the follow­
ing definitions for the present article:
Regional diversity: num ber of fish taxa occurring in a given region; 
Regional or Island species pool: list o f all the species occurring in a 

given region or island;
Local Diversity: num ber on fish taxa on an island, usually restricted to 

a given biotope (e.g. reefs) and to a particular sampling m ethod 
(in our case underw ater visual censuses -  UVC -  unless other­
wise stated);

Species Density: num ber of species per unit of observation. All species 
densities will be expressed in term s of the num ber of fish species 
per 50 m  transect;

Fish Density: num ber of fish per unit o f area. Here densities will be 
expressed as fish /m 2;

Fish Biomass: weight of fish per un it of area. Here biom asses will be 
expressed as gram s of fish /m 2;

Fish stock cum ulated weight o f fish over an area. Here stocks will be 
expressed in tonnes;

Fish meta-community: com m unity represented by all fish species 
existing in a large area (region, island, or part of an island) encom ­
passing several habitats. M eta-communities will usually be 
defined for a given biotope as, for example, reef fish m eta-com ­
m unity.
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Reef fish live in clear and warm  waters. Most of the species exploited 
for subsistence fishing live in relatively shallow waters. These char­
acteristics allow for the survey of these fish com m unities by under­
water visual censuses (UVC). This m ethod has m any advantages. In 
particular, it is non-destructive, which allows for unbiased tim e repli­
cation; it records a large num ber of species in a lim ited am ount of 
time; it records habitat characteristics simultaneously (particularly 
coral and algae cover); and it records size and behaviour easily. UVC 
sampling allows for the estimation of species density, fish density, 
and fish biomass as well as the size distribution of the m ost abun­
dant species. These estimates, combined with inform ation on the 
diet, size, range, and behaviour o f fish species enable us to study the 
structure of reef fish com m unities and their variations with a n u m ­
ber of factors. In this presentation we will use results from  transects 
that we conducted in several island-states of the Pacific, along with 
results from  transect work found in the literature (Appendix 6 .1 , 
Table 6.1).

Ecological Framework

This ecological framework is built on the existence of relationships 
between param eters of fish com m unities such as species density, 
density or biomass at different spatial scales (see Peterson et al. 1998 
for the importance of scale). These relationships are then considered 
with respect to the properties of fish com m unities such as stability, 
resistance, and resilience, which are of particular interest for their 
m anagem ent.

Relationship between Regional and Local Diversity

Our first hypothesis is that local diversity strongly depends on the 
num ber o f species found in the region (Hillebrand and Blenckner 
2002). The link between regional and local diversity being influ­
enced in particular by factors such as island size, distance between is­
lands, and distance to the centre of biodiversity (Bellwood and 
Hughes 2001).

The coastal fish fauna found in the Pacific islands has several im ­
portant characteristics. First it is the m ost diverse fish fauna in the 
m arine world with m ore than 5,700 taxa known to date in the 0-100
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m  depth range. Among these taxa, m ore than 3,000 are associated 
with reefs. As a comparative example, the m ost diverse fish fauna in 
the Atlantic, the fish fauna o f Caribbean reefs, totals less than 500 
species. The second characteristic of this fish fauna is the im portant 
gradient in regional diversity as one goes from  the biodiversity centre 
of this fauna, located in the Philippines-South China Sea-Indonesia 
triangle, eastward towards Polynesia (fig. 6.3).

C h i  i á

2210

Marquisa«

7IMI-- Samoa,UU OUlt

Kermadec PAques

Fig. 6.3. Distribution o f coastal species (o-ioo m) in the tropical Pacific. References 
and data available from the first author on request.

This decrease is greatly linked to the increasing distance between is­
lands as one goes eastwards, as well as to the size o f the islands which 
are smaller and smaller on average on this west-east gradient 
(Kulbicki and Rivaton 1997; Bellwood and Hughes 2001). Ifboth  dis­
tance and island size are combined it is possible to estimate the po­
tential num ber of species of an archipelago from  these two factors 
with a reasonable accuracy:

N u m b er o f  Species = 336 -  0 .0 2 6  D + 99.9 T w ith  r  = 0 .84  (N=54 
an d  p < o .00001)
D: D istance to Biodiversity C en te r in  k m  
T: Island  Size on  log scale

It is often interesting to classify fish species according to criteria 
such as their family, genus, size, or trophic status. Grouping by fam-
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Fig. 6.4. Ecological framework proposed for the analysis o f reef fish communities of 
tropical Pacific islands and the development o f management tools.

ily or genus is usually done because w ithin a family, and m ore so 
within a genus, species usually share m any biological and ecological 
characteristics, such as size, behaviour, diet, and reproductive strate­
gies. Classifying fish by size may be interesting from  an economic 
point of view as usually the largest species are those which are the 
first targeted by fisherm en and they are often also the m ost vulnera­
ble. There is also usually a strong relationship between size and 
abundance, the smallest species being the m ost abundant. To clas­
sify species according to their diet may give im portant insights into 
the functioning of fish com m unities. An analysis of the relationship 
between regional and local diversity for these various classes shows 
that for the family level (Appendix 6 .II, Table 6.2), the genus level 
(Appendix 6 .II, Table 6.3), the size distribution (Appendix 6 .II, Ta­
ble 6.4), or the trophic structure (Appendix 6 .II, Table 6.5) one finds 
significant correlations with distance to the biodiversity centre and to 
island size.

In other words, from  our current knowledge of the distribution of 
fish species across the Pacific, from  only two regional factors it is 
possible to make a first evaluation of the characteristics of the species 
one should find on a given island (fig. 6.4). O f course such a result 
can be greatly improved by adding to the model other regional factors
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such as distance between the islands, the island type, and the reef to 
land ratio. This m odelling corresponds to phase i in our ecological 
framework (fig. 6.4).

Relationship between Diversity and Other Parameters o f  the Fish 
Com m unities

Once we have established the relationship between the species pool 
of an island and some regional factors, one may consider the second 
phase o f our approach (fig. 6.4). This phase aims at relating the com­
bined effects of these regional factors with local factors on specific 
fish com m unities. Specific fish com m unities in this case are defined 
as belonging to a given biotope w ithin an island. One notices that a 
restricted num ber o f factors may explain a very high proportion of 
the variation. This is com m on to other ecological models (Côté and 
Reynolds 2002), the usefulness of which depends on how easily the 
necessary inform ation may be gathered.

A specific fish com m unity may be characterised by a num ber of 
param eters, the m ost frequently used being its species density (spe­
cies/sam pling unit), density (fish/m 2) and biomass (g/m  ). There 
are clear relationships between the species pool of an island and 
these param eters as illustrated for species density (fig. 6.5a) and den­
sity (fig. 6.5b).

This m eans that it is possible to relate these param eters of fish 
com m unities directly to a num ber of regional factors. We are devel­
oping a statistical model relating species density, density, or biomass 
of given types o f reef fish com m unities (barrier reefs in our case) to 
regional factors. The m odelling is in its initial phase as it includes 
only 4 factors: island size, the distance to the bio-geographical centre, 
length of the coastline, and island type (Appendix 6 .II, Table 6.6). 
This preliminary m odel indicates that the species density and den­
sity or biomass found on barrier reefs on an island are linked to the 
general characteristics of this island. Despite the fact that this model 
yields highly significant results, it still leaves a very high m argin of 
error. The m ajor reason for this is that local factors are not included.

The num ber of combinations of the various levels of regional and 
local factors is nearly infinite. Therefore, it is necessary to find which 
factors are the m ost im portant both on a regional and local basis. 
One way to explore how these factors affect fish com m unities is to 
keep constant as m any factors as possible and have only one factor
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Fig. 6.5. Relationship between local diversity (number of fish species detectable by 
UVC) and species density (3A) (average num ber of species per transect) or density 
(3B) (average fish/m 2). Each point represents the average of at least 20 transects on 
an island. N = 24 islands (references of data Table 1). Results are similar ^=0.768) 
for biomass (g/m2).

fluctuate. This is unfortunately very difficult to achieve, as the n u m ­
ber of factors is very high. For instance, fishing pressure is among 
the m ost im portant local factors (Jennings and Kaiser 1998). In or­
der to test its action one would need to compare fish com m unities 
from  a given reef type on islands from  different regions but of sim i­
lar size, and type. Fortunately the problem  is partly reduced by focus­
ing on relationships linking regional and local diversity to species 
density; and on relationships between species density and other fish 
com m unity param eters, in particular density and biomass.

Species extinction or extirpation (local extinction) is rather excep­
tional for coral reef fish (Jennings and Kaiser 1998; Hawkins et al. 
2000), affecting only rare species, and it is unlikely that local factors 
will induce m uch change in the species pool. In contrast, fishing 
pressure is well known to decrease local species density (Jennings 
and Kaiser 1998). As can be observed in figure 6.5a, the local species 
pool will greatly determ ine the species density for a given reef type. 
Such a result is generally acknowledged in ecology (Hillebrand and 
Blenckner 2002). For a given set of local factors, species density will 
in tu rn  determ ine in great part density (fig. 6.6a) and biomass (fig.
6.6b).
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Fig. 6.6. Relationship between species density (average num ber of species per 
transect) and observed density (A) (fish/m2 on transects) or observed biomass 
(g/m2)(B). Each point represents the average of at least 20 transects on an island. N = 
24 islands (references of data Table 6.1)

The relationships between species density and density or biomass 
are expected to be influenced by local factors, of which biotope, fish­
ing pressure, and depth are particularly im portant. We developed the 
hypotheses that for a given set of regional factors:
1. Species density will vary little with fishing pressure for a given set 

of local factors.
2. The relationship between species density and density, or biomass, 

will depend on fishing pressure (Jennings et al. 1998), when all 
other local factors are set.

To test the first hypothesis we need to find how species density will 
vary according to local factors, once regional factors are set. The liter­
ature and our own data show that species density will vary with local 
factors such as coral cover (Bell and Galzin 1984; Roberts and Or­
m ond 1987), algae cover (Rossier and Kulbicki 2000), depth 
(Luckurst and Luckurst 1978; Friedlander and Parrish 1998), oce­
anic influence (Grimaud and Kulbicki 1998), type of reef (Williams 
19 91; Kulbicki 1997) and combinations of these factors (Friedlander 
and Parrish 1998). However, little is known on how fishing pressure 
may intervene in these relationships. Fishing pressure is likely to in ­
fluence local factors such as coral cover or algae cover and therefore 
indirectly affect species density. Available data from  New Caledonia 
(fig. 6.7) suggest that fishing pressure, w ithin the range available in

130 C h a p t e r  S ix



— ♦ — H ig h

M e d iu m
î î »

■O ■ V ery  L ow

Coral Cover (%)

0
 

1 
►

 

im

ï  u
♦  H ig h  

□  M e d iu m

O V e r y  Le>w

A) B)

Fig. 6.7. Variations of species density with reef type (A) or coral cover (B) according 
to four levels of fishing pressure (Very Low to High). Data are for commercial reef 
species in the Northern Province of New Caledonia (Labrosse etal. 1999).

that data set, has little influence on the relationships of species den­
sity with other local factors such as reef type or coral cover.

While relationships resulting from  the second hypothesis may in 
general look like figure 6.8, opposite trends can also be expected. In 
particular, increasing fishing pressure on piscivores may favour 
higher densities of prey species (even though this is seldom observed 
-  Cury et al. 2002; Pauly et al. 2002).
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Fig. 6.8. A) Expected relationship between density or biomass with species density 
for increasing levels of fishing effort; B) observed relationship between biomass and 
species density of commercial reef fishes for increasing fishing levels (from Very 
Low to High) based on data from New Caledonia (Labrosse et al. 1999).

Structure o f  Fish Com m unities

The last step in this ecological approach to local fish com m unities is 
to look at their structure. Am ongst the m any traits structuring a com ­
munity, three are particularly im portant in regard to the functioning
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of the community: diet (Pauly et al. 2002), size (Peterson et al. 1998) 
and hom e range (Peterson et al. 1998; Jennings and Kaiser 1998). 
This type of inform ation is available at a crude level for m ost species 
known from  Pacific island reefs and lagoons and can thus be in ­
cluded in statistical models, which estimate species diversity accord­
ing to regional factors (see Appendix 6 .II, Tables 6.4, 6.5). One may 
therefore probably estimate with a reasonable precision the trophic, 
size, or behavioural structure o f a reef fish com m unity from  a lim ­
ited num ber of regional and local factors. The latter do indeed also 
play an im portant role in determ ining the type of species which will 
constitute a given comm unity. Consequently, it should be therefore 
theoretically possible to build a statistical model that shows the struc­
ture of a fish com m unity at the species level for a given reef of a given 
island.

The next question is w hether this structure can be linked at the 
species level to the structure in term s of density, biomass, or even 
production3 (at present our lack of inform ation on the biology of reef 
fishes prevents any good estimate of production). This is likely to be a 
very difficult task since species density is not the only factor driving 
density, biomass, or production of a fish comm unity. We are pres­
ently thinking of testing w hether the relationships between species 
density, density, and biomass, w ithin a given set o f regional factors, 
can be estim ated from  a lim ited num ber of local factors for at least 
some particular groups, for instance herbivores, large species, or 
sedentary species. Preliminary results lead us to th ink  that such rela­
tionships can be established at least in some cases. We will illustrate 
this with an example from  French Polynesia (fig. 6.9). The reef fish 
com m unities from  the lagoons of ten atolls were surveyed. The atolls 
had been chosen according to two gradients: size and degree of ope­
ning to the ocean. A statistical model based on General Linear Model 
(GLM) allowed for the estimation of values of species density (noted 
as species in fig. 6.9), density, and biomass for several trophic catego­
ries. This model yielded results for three classes of atoll size (a regio­
nal factor) and three levels of hard bottom  (a local factor). The figure 
indicates that there are im portant trends in the trophic categories ac­
cording to these two factors. It is not so m uch the specific results 
shown in figure 6.9 which are of interest here, bu t the fact that this 
type of m odelling could be developed for a num ber of situations. One 
of the goals of our program m es is to model the trophic structure of 
fish com m unities according to the region, the island size, the island 
type (as regional factors), and according to biotope and fishing level
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(as local factors). Graphical representations like figure 6.9 would be 
generated by this m odelling and could assist our understanding of 
the functioning of these fish com m unities and how they may be 
managed.
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Fig 6.9. Example of a statistical modelling of the trophic structure of reef fish com­
munities. For each ‘cube’ the vertical dimension represents the biomass (g/m2), the 
horizontal dimensions giving the species density (species/transect) and the density 
(fish/m2) as indicated on the separate diagram. The dimensions of the ‘cubes’ are 
proportional to the highest value estimated for all situations. Two factors are tested: 
atoll size (small, medium, and large) and hard substrate cover (io, 20, and 40 per­
cent). Based on data from io  atolls o f the Tuamotu archipelago (French Polynesia) 
(Kulbicki et al. 2000). Note the importance o f herbivores in all cases, the increase of 
plankton feeders and macrocarnivores with atoll size, and the general increase of 
species density, density and biomass with hard substrate level.
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The Functioning o f  Fish Com m unities

Models m ight yield estim ations for species density, density, bio­
mass, or even production, of whole fish com m unities or for some 
particular groups w ithin these com m unities. As dem onstrated fur­
ther, these data can be used in a pragm atic way with a lim ited theo­
retical background. However, they could be used even m ore effec­
tively if  they were placed within a fram ework explaining the possible 
role o f these various param eters in the functioning of the fish 
community.

At the m om ent the theoretical background linking these param e­
ters to the functioning of a com m unity is rather tenuous. Most theo­
ries are based on diversity and m ore recently on abundance (Rice 
2000; Hubbell 2001; Cury et al. 2002), bu t very little deals with bio­
m ass or production even if  these param eters are at tim es implicit.

From a m anagem ent point of view, one aim is to harvest as m uch 
of a resource as possible w ithout jeopardising it. In such instances it 
becomes im portant to consider three param eters of fish com m uni­
ties, stability, resistance, and resilience (see Peterson et al. 1998 for a 
general review and McClanahan and Polunin 2002 for a review spe­
cific to coral reefs). C urrent theory suggests that these param eters 
are greatly linked to diversity as indicated hereafter (McCann 2000). 
Fish com m unities m aybe thought of as entities with their own func­
tioning dependent on the properties of each species belonging to this 
community. However, each species does not have the same im por­
tance in the functioning of the com m unity (Cury et al. 2002), some 
species being m ore im portant than others because of specific behav­
ioural, biological, or ecological traits, or because of their density, bio­
mass, or productivity. Species may be gathered into functional 
groups, a group being defined as all the species having similar bio­
logical, behavioural, and ecological traits w ithin a comm unity. For 
instance in a coral reef fish com m unity one could consider the func­
tional group of small, territorial, and sedentary coral feeders. The di­
versity of a functional group will change with a num ber o f factors 
that are not only regional bu t also local. Another im portant point is 
that m ost functional groups will have a dom inant species, often 
called driver species. These driver species will change from  place to 
place and through tim e within a given place. In other words, the 
function will be m aintained but the rank of the species w ithin a func­
tional group may change with a num ber of factors (Peterson et al. 
1998). A given species will often participate in several functional
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groups as it grows. For instance, very small parrotfishes tend to eat 
small benthic organisms, bu t as they grow they will switch to 
herbivory. Therefore they belong first to the category of the small, 
mobile, schooling microcarnivores, then switch to the category of 
mobile, schooling herbivores. Some com m unities are also character­
ised by keystone species or functional groups (Cury et al. 2002). 
These keystone species or groups may have a trem endous im pact on 
the param eters or the structure of the fish comm unity. For instance, 
urchin predators can be a keystone group in some tropical fish com ­
m unities (McClanahan and Shafir 1990). These fish will control the 
urchin densities which otherwise tend to proliferate and eat m ost of 
the algae. In turn  the algae level will control the herbivorous fish level 
which themselves are preys of the piscivores. However, it is 
im portant to notice that the role of drivers and keystone species is 
likely to decrease with the diversity of a com m unity (Peterson et al. 
1998).

There are several definitions of stability for a com m unity 
(McCann 2000). One of them  is to consider that a stable com m unity 
is one for which the densities do not change m uch over tim e. Theo­
retically, stability will increase with diversity (fig. 6.10).

DIVERSITY

Fig. 6.10. Theoretical relationship between species diversity (e.g. species /transect) 
and fish community stability (inverse of the variability over time of density or bio­
mass) (Peterson etal. 1998).

This can be illustrated by an example for several lagoon fish com m u­
nities from  New Caledonia (fig. 6.11) for which short-term  stability 
(less than 3-year periods) increases along with diversity (measured by 
species density). Therefore, factors prom oting diversity should also 
promote stability (see Peterson et al. 1998 for a review on the stabil- 
ity-diversity debate). Stability is an im portant param eter o f fish com ­
m unities as it plays a m ajor role in the response of these com m uni­

M i c h e l  Ku l b i c k i , P i e r r e  La b r o s s e , a n d  J o c e l i n e  F e r r a r i s  135



ties to disturbances. For instance, in a stable system, fishing will 
usually need to be at a higher level than in an unstable system in or­
der to induce irreversible changes in the fish com m unities of these 
systems.
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Fig. 6 .lí. Relationship between fish species diversity and a stability index (inverse of 
the coefficient o f variation of the density over time) for three fish communities of 
New Caledonia (Labrosse et al. 1999).

Resistance and resilience depend very m uch on the biological and 
ecological characteristics of the species involved. Typically, species 
with short life cycles, high mortality rates and high reproductive ef­
forts are m ore resilient and less resistant than species with long life 
cycles, low mortality rates, and late reproductive effort. Therefore, 
the relative proportion of these species within a com m unity will de­
term ine in part the resiliency and resistance of a com m unity to per­
turbation. In general (Hillebrand and Blenckner 2002), the ratio of 
long-living (large) species is thought to increase with the num ber of 
species (see fig. 6.12). Therefore, one would expect that fish com m u­
nities with higher species diversity should tend to be m ore resistant 
to perturbation, bu t less resilient. In other words, if  for instance a 
species rich com m unity is subm itted to high fishing pressure, it is 
likely to resist longer than a com m unity with less species, bu t once 
this species rich com m unity starts to be affected by fishing it will 
need a longer tim e to recover. However, we need to test if  this rela­
tionship between species diversity and resistant-resilience can be 
estim ated from  a lim ited num ber of regional and local factors.
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Fig. 6.12. Relationship between diversity and relative importance o f long-living spe­
cies. Each point is the average for an island. N = 20 (references of data Table 6.1)

It is possible to outline the dom inance of driver species by using 
rank-abundance plots (Hubbell 2001). Functional groups with driv­
ing species will have steep curves (fig. 6.13a,b), whereas functional 
groups without such driving species will tend to have flatter curves. 
This has implications for both the m anagem ent of these groups and 
their uses. Groups with steep slopes in their rank-abundance rela­
tionships will probably be m ore resilient and less resistant to exploi­
tation than groups with weak slopes (given that their life-history 
strategies are similar). On the other hand, from  a fisherm an’s point 
of view, it could be m ore interesting to have a steep slope as the n u m ­
ber of species entering the catch is lim ited and consequently easier to 
target and market.
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Fig. 6.13. Relationship between relative abundance (percentages on a log scale) and 
species ranking in abundance (references of data Table 6.1). NC: New Caledonia ; 
FP: French Polynesia.
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One of the m ain links between density and biomass in theoretical 
work is the analysis of size-abundance curves (fig. 6.14) (Dickie et al. 
1987; Sprules and Stockwell 1995; Rice 2000). The slope of these 
curves can be compared to some theoretical fit based on the trophic 
relationship dom inating the comm unity. For instance, com m unities 
driven by high prim ary production inputs should have steep initial 
slopes. A departure from  such predicted features can then be inter­
preted according to local factors (e.g. fishing effort). Recent develop­
m ents (Raffaelli 2002; Neutel et al. 2002) indicate that the patterns 
of the food webs and the trophic structure expressed as biomasses 
can also be good indicators of the stability o f com m unities.
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Fig. 6.14. Relationship between relative abundance (percentages on a log scale) and 
size. Data from New Caledonia (Labrosse et al. 1999).

Fisheries Framework

Reef fisheries in Pacific island countries play a m ajor role in food se­
curity and in m eeting the need for increased income. In addition to 
the high species diversity and the wide variety of exploitation types, 
one of the m ain characteristics of these fisheries is also represented 
by the high percentage of subsistence fishing compared to com m er­
cial fishing. This situation tends to change slowly as it is linked to the 
transition from  a subsistence economy towards an exchange econ­
omy. Thus, Dalzell et al. (1996), considering all Pacific island states 
together, estim ated that around 80 percent o f the total catch is repre­
sented by subsistence fishing. Subsistence fishing and reef fishing 
pressure are m ost often linked to population growth (Russ et al. 
1989; Jennings and Kaiser 1998). In recent years, this pressure has
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tended to increase in conjunction with the introduction of boats, 
m ore efficient fishing gears, and the emergence of new markets. 
This increase of fishing pressure is often accompanied by a degrada­
tion of m arine habitat and can lead to overfishing. These distur­
bances affect both resource characteristics and their users (Johannes 
1975; Roberts 1995; Birkeland 1997; Jennings and Kaiser 1998). On 
a long-term basis, they can threaten the food security of island com ­
m unities and also affect their sources of income, at the risk of 
increasing their economic dependence (Anonymous 2000).

Subsistence fishing is at best difficult and m ost often alm ost im ­
possible to assess directly, i.e. through m onitoring fishing effort and 
landing surveys. This leads to a general lack of reliable statistics and 
the impact o f this activity is poorly known (Mac M anus 1996). This 
also makes it difficult to im plem ent relevant reef fisheries m anage­
m ent plans (Munro and Fakahau 1993). Despite some attempts 
(Gilleti and Lightfoot 2001), it is also difficult to give a value to sub­
sistence fishing. Indeed, its value lies m ore in the im portance it has 
for the Pacific islanders themselves, including a cultural value rather 
than a m onetary value. For all of these reasons, obtaining new data 
on subsistence fishing rem ains a m ajor concern for m anagers and 
decision m akers (Adams 1996; Dalzell et al. 1996). Under certain 
conditions, surveying fish consum ption can assist in m aking indi­
rect estimates of catches due to subsistence fishing (Loubens 1975; 
Coblenz 1997; Paddon 1997; Labrosse et al. 2000). This can also be 
used to better understand what the structuring factors of this activity 
are and then to build indicators of fishing production.

The need for inform ation to better m anage reef fisheries is diversely 
expressed by m anagers and decision makers. They often still ask for 
stock estimates and derived param eters, including m axim um  sus­
tainable yields (MSY). However, these estimates may not be an accu­
rate representation of the real potential, especially in the case of 
multi-species fisheries (Larkin 1977). MSY values should not be used 
so m uch as absolute representations of potential yields but rather as 
a m eans to compare areas and then discuss what can be done in 
term s of m anagem ent actions and policies. The accuracy of total 
stock estimates is linked to the accuracy of biotope surface estimates, 
the latter being often of very heterogeneous quality. MSY estimates 
are linked to the availability of biological information, bu t unfortu­
nately current biological knowledge is poor for m ost reef species and 
often not easy to access. Therefore, it is difficult to make reliable esti-
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m ates o f MSY and more widely to apply the population dynamics 
models that are frequently used for mono-specific fisheries. For 
these reasons, one may wish to favour the use of param eters inde­
pendent from  capture assessm ents. For instance, species richness, 
densities, and mainly biom asses estim ated from  underw ater visual 
censuses can be used for comparisons between different biotopes or 
locations. These param eters may also be used in conjunction with 
catches from  experimental fishing which are m ore rigorous and ac­
curate than catch estimates from  surveys (Letourneur et al. 2000). 
Such catch independent param eters may yield useful indications 
about the status of the resource in regard to fishing activities.

The lack of inform ation for reef fisheries m anagem ent purposes 
forces us to look for m ore global or ecosystemic approaches in order 
to assess reef fisheries. These combine both socio-economic and re­
source aspects, including the status of the habitat, and lead to the de­
velopm ent of tools, such as indicators, for more ecologically based 
m anagem ent of reef fisheries. This should allow us to respond di­
rectly to the urgently expressed need of the m anagers and decision 
m akers of m anagem ent and m onitoring tools as soon as possible. 
This should be a basis for collection of biological, ecological, and 
socio-economic information.

Interaction between the Ecological and Fisheries 
Frameworks

The ecological and fisheries frameworks need now to be related in or­
der to generate inform ation which can be of direct use to m anage­
m ent. To illustrate this we will examine two possible scenarios based 
on data currently under study. The first scenario is based on the first 
phase o f the ecological fram ework and the second on the second 
phase of this fram ework (see fig. 6.4), each scenario uses ecological 
and fishery data.

Inform ation at the regional level may be difficult to collect, bu t it 
can be very powerful when it comes to m aking m anagem ent deci­
sions. In our example (fig. 6.15) we wish to show that depending on 
where one is in the Pacific, decisions taken regarding the use of re­
sources should be different because fishing potential is different. We 
know from  figure 6.4 and Tables 6.2-6.5 that the num ber of species 
available in Polynesia is m uch lower than in Melanesia. Therefore, if 
one compares an island of similar characteristics (size, type, popula-
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Fig. 6.15. Scenario of comparison between two similar islands from Melanesia and 
Polynesia.
Rm: num ber of species on the Melanesian island; Rp: same for the Polynesian 
island.
Bm: biomass of these species on the Melasian island; Bp: same for the Polynesian 
island.
Tm: biomass of target species on the Melanesian island; Tp: same for the Polynesian 
island.

tion level) from  Polynesia and Melanesia, the num ber of species 
should be m uch higher in Melanesia (fig. 6.15-1).

Given the relationship between total biomass and species diversity 
(see fig. 6.6b), one will therefore expect lower biomasses on the Poly­
nesian island (fig. 6.15-2). As fish composition (Randall 1985; 
Rivaton et al. 1989) and people’s feeding habits (Leopold 2000; 
Poignonec 2002; Yonger 2002) are different in Polynesia and Mela­
nesia, the proportion of the biomass which can be extracted will dif­
fer between the two islands (fig. 6.15-3). The fisheries framework in ­
dicates that one may consider these islands as m ore or less isolated 
systems and that fish consum ption is usually a very good indicator of 
fishing effort. These assessm ents will indicate the am ount o f fish 
consum ed in relation to the fish which is available (fig. 6.15-4) and 
therefore give a good indication of the potential for new develop-
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m ent. This approach could be very im portant when considering the 
potential for the expansion of the live reef-fish trade (Kiribati, Fiji, 
Tonga), the necessity o f increasing lagoon fisheries (Wallis), or the 
need for coastal resource preservation (Niue).

The second example (fig. 6.16) shows how ecological and fisher­
ies inform ation can be combined to yield useful inform ation for 
m anagem ent.

ECOLOGY FISHERIES

-  20 15lotope 1

lotope 2

B iotope 3

I j  i j  Fishing Grounds per Village j 

+
Depth C ontours |10 15 20 Depth

I Map o f  Biotopes
Map o f  Stocks

Risk Level 

[:•; ; ;| Lowest j u g  High

H ig h est

M ed iu m

| ^ J  j M ap o f  R isk due to  Fishing |

Fig. 6.16. Example o f a scenario for the possible interaction between ecology and 
fishery frameworks to obtain useful information for managem ent purposes.

The atoll of Uvea (New Caledonia) is used here to support the dem ­
onstration. On this island (fig. 6.16-1) there is an increase of the bio­
m ass with depth (Kulbicki 1995), although this is usually not the case 
in m ost atolls. From the analysis of satellite images, aerial pictures 
and in situ verifications (Kulbicki etal. 1993), it is possible to m ap the 
m ajor biotopes (fig. 6.16-2). By com bining the distribution of bio­
m ass with depth with the m ap o f the depth contours it is possible to 
build a m ap of the stocks w ithin this lagoon (fig. 6.16-3). Fisheries 
and fish consum ption surveys (Leopold 2000) with the local people 
may yield crude inform ation on the fishing grounds and the level of
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fish consum ption (fig. 6.16-4). Com bined with the m ap of the 
biomasses, this allows the drawing of a m ap that indicates the level of 
risk for the resource (fig. 6.16-5). Such m aps are not very precise, but 
they may assist considerably in local m anagem ent.

These two examples are intended to show that ecological inform a­
tion can be very useful even at a low level of analysis, especially when 
combined with fisheries inform ation. In order to optimise these eco­
logical and fisheries interactions we need to have solid theoretical 
foundations (Cury and Cayré 2001; Cury et al. 2002). However, at 
the m om ent this is lacking, especially because we know very little 
about the norm al evolution of complex com m unities exposed to per­
turbations (Jackson et al. 2001). This lack of theoretical background 
is expressed by Cury et al. (2002): ‘no general theory can be ascribed 
to the functioning of m arine ecosystems, except in the light of the 
evolutionary theory, which results in poor predictive power for fish­
eries m anagem ent’.

Discussion

In the past m ost fisheries were m anaged on the basis o f single spe­
cies dynamics or at best on the dynamics of a restricted num ber of 
species. Such an approach has proven to be inappropriate in m ost 
cases and new approaches are needed (Cury and Cayré 2001). As 
statedby Pauly et al. (2002), m anagem ent will ‘move towards ecosys­
tem-based m anagem ent. W hat this will consist of is not clearly estab­
lished’. In tropical areas like the Pacific islands the num ber of ex­
ploited species is very im portant, often m ore than a hundred in a 
single fishery, and the variety of the gears used is also high, which re­
quires new strategies to m anage fisheries (Crosby et al. 2002). The 
ecosystems in which these resources evolve are very complex, with in 
particular a very high spatial heterogeneity. Therefore an innovative 
approach is needed. This paper indicates two useful directions to 
pursue by taking into account sim ultaneously regional and local 
scales, and the need to further develop pluri-disciplinarity (Bowen 
1997; Botsford et al. 1997).

The applications of the frameworks proposed in this paper are 
m ainly designed for closed systems such as islands or lakes. In a con­
tinuous system, such as a continental coastline, it is likely that the 
ecological and fishery situations are far m ore complex. For instance, 
consum ption is no longer a good indicator of fishing effort, except
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maybe in very isolated areas. Similarly, the fish com m unities are no 
longer independent from  one another.

But even for the type of fisheries where this approach may apply, 
one may question the feasibility of such an approach. In the ecologi­
cal framework one may have to consider the regional and the local 
analytical phases separately. The regional phase supposes the gather­
ing of checklists from  as m any areas as possible. This is a time-con­
sum ing task and requires specialists, in particular taxonomists. At 
the m om ent, in the Pacific there are approximately fifty large islands 
for which such lists exist. The m ajor problem s are for the smallest ar­
chipelagos in the centre of the Pacific: Gilbert, Phoenix, Line Islands, 
Tokelau, Tuvalu and also two archipelagos of large islands: Solomon 
and Vanuatu. Such species lists are not readily available for these ar­
eas, even if  ‘FISHBASE’,4 an international database created by 
ICLARM, has lists of species for m ost countries. In addition, in 
places like the Pacific, m any species are still unknown. These undes­
cribed or unknow n species are usually of little economic importance, 
bu t in an ecological approach their contribution needs to be evalu­
ated. Nevertheless, the inform ation currently available at the regio­
nal level is already sufficient to estimate a num ber of features of 
m eta-com m unities. Therefore, for m any regions of the Pacific, this 
regional phase can be considered as already accessible. The connec­
tion between the regional and local phases is perhaps where data are 
the m ost wanted. There have been num erous surveys of reef fishes 
across the Pacific in the last thirty years. Unfortunately, m uch of the 
initial data has been lost or is very difficult to access. In addition, 
m ost surveys have been undertaken using widely varying m ethods 
and it is not always possible to compare results between surveys and 
to use data from  different surveys in the same analytical context. This 
points to the great need for standardised m ethods. There have been 
num erous attem pts in the past to do so (English et al. 1997; Cappo 
and Brown 1996), bu t with little success on a regional basis, mainly 
because there was no global scheme to use as a frame for these m eth­
ods. With these problem s in m ind, SPC (an international organisa­
tion working for the development o f Pacific island Sates) is currently 
trying to standardise such m ethods in South Pacific countries 
(Labrosse et al. 2001). In order to connect the regional and the local 
scales we also need m ore inform ation on the geography of the is­
lands. Basic inform ation such as island size, population density, and 
area covered by reefs and lagoons is not readily available and often 
contains m any errors. Satellite images may in part answer these
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requirem ents, bu t they are not a panacea. They are in fact rather poor 
tools for m arine m apping beyond depths of ten m etres, at least with 
the type o f images available at the m om ent.

Despite this situation there are already a num ber of island-states for 
which it is possible to make this regional to local connection. These 
include in particular New Caledonia, Fiji, some areas of French Poly­
nesia, and, soon, Tonga. The research phase at the local level re­
quires recent data which is hard to obtain in m ost places for two rea­
sons. Firstly there is usually no plan to gather the proper inform ation 
and, secondly, the staff and finances required are not always avail­
able. In this regard, SPC is currently im plem enting a work plan in 
collaboration with the fisheries and/or environm ent departm ents of 
m ost Pacific island states. For the local level one needs data on the 
biotopes and on the distribution of the species. Together with this 
field information, ecological and biological data are also needed, but 
the models which are currently being developed by SPC only require 
a broad classification of species. One may be interested for instance 
to know if  a species is carnivorous, has a slow or fast growth rate, or 
form s schools. More detailed inform ation is at this stage not neces­
sary (e.g. seasonal growth variations, changes o f diet with biotope). 
The proposed fram ework is in some sense the opposite of classical 
population dynamics because detailed inform ation on the biology 
and ecology is not the key issue. The im portant point is to relate the 
inform ation from  various levels from  the regional down to the local 
(Peterson et al. 1998; Langton and Auster 1999) and to stratify the 
factors that influence the abundance and quality of the resources. 
The approach we are prom oting m atches some o f the criteria defined 
by Murawski (2000) in predicting overfishing. In particular, evalua­
tion o f biomass and diversity at different levels of organisation and 
the evaluation of spatial variability are part of our framework. We 
know that in such a complex environm ent it is not possible to prop­
erly assess the absolute abundance of even a single species. Instead, a 
comparison of the relative abundance of a species or group of species 
with what could be expected from  the analysis of the regional and lo­
cal factors is feasible. This level of inform ation is probably sufficient 
for present m anagem ent purposes in m any islands of the Pacific. 
However, this does not imply that basic research on the biology and 
ecology of fish species should not be given priority. For instance, at 
the m om ent we do not have the proper data on mortality, growth, 
and reproduction needed to evaluate production or productivity of
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fish com m unities, bu t in the distant future this could be the m ost 
pertinent param eter required to evaluate the status of fisheries and 
other hum an uses of m arine resources. O f course any relationship 
between production and diversity would greatly ease predictive 
studies since diversity is far easier to m easure than production.

Conclusion

As any initial framework, the approach proposed in this paper will 
need to be refined. Yet, to our knowledge this is the first attem pt to 
connect ecology, fisheries sciences, and economics in order to pro­
vide scientific input for the m anagem ent of insular fisheries. Quite 
possibly the barrier to m anagem ent represented by the complexity of 
coral reef environm ents can be overcome by this approach. M ean­
while we need to be careful not to re-introduce this complexity by us­
ing intricate models, bu t neither should we oversimplify these eco­
systems. There is a particular need in this type o f approach to develop 
tools which can be used by m anagers in conditions where there is a 
m inim um  of appropriate data. The approach should also be based on 
concepts that local people can understand. O f special interest in ar­
eas like the Pacific is the potential to apply such a fram ework for local 
com m unity m anagem ent.

Notes

1. IRD- B.P. A5 -  98848 N oum ea -  NEW CALEDONIA e-mail: kulbicki@ nou- 
m ea.ird.nc ; ferraris@ noum ea.ird .nc.

2. SPC -  B.P. D5 -  98848 N oum éa -  NEW CALEDONIA e-mail: PierreL 
@ spc.int.

3. Production: am ount o f m atter (e.g. fish) produced over a tim e period, ex­
pressed for instance as g /m  /year.

4. The FISHBASE data base is available at: www.fishbase.com.
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Appendix 6.1

Table 6.1. References to the data sources of transect work used

Countries Method Number Reference
o f islands

New Caledonia
Main Island UVC -  rot. 1 Labrosse et al. 1998
Uvea Atoll UVC 1
Chesterfields UVC -  rot. 1

French Polynesia
Moorea UVC 1 Galzin 1985
Tuamotu UVC 10 Kulbicki et al. 2000
Society Is. UVC 4 Galzin et al. 1994

Tonga
Tongatapu UVC 1 Unpublished:
Hapai UVC 2 SPC- Noumea
Vavau UVC 2 New-Caledonia

Fiji UVC 6 Jennings and Polunin 1996

Samoa UVC 6 Green 1996

Flawaii
Midway UVC 1 Schroeder, 1989
Flawaii UVC 1 Flayes et al. 1982; Brock et al. 

1979; Walsh 1983; Wass 1967; 
Friedlander 1996

Marianas UVC 4 Molina, 1982; Dobbelaer 2001

Flores UVC 1 Kulbicki 1997

GBR Explosives 1 Williams and Flatcher 1983

Wallis and Futuna UVC 2 Wantiez 2000

UVC: underwater visual census (transect) rot.: rotenone poisoning
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Appendix 6 .11

Table 6.2. Multiple regression of species diversity versus distance to the 
biodiversity centre (km) and island size (log scale) (N=50)

_____________________ r______________ Intercept D_____________ IS_________

Acanthuridae 0.83*** 16.77 -0.000539 3.38

Apogonidae 0.87*** 19.15 -0.002529 9.87

Balistidae 0.91*** 14.26 -0.001120 4.03

Blenniidae 0.83*** 11.97 -0.001288 7.67

Carangidae 0.84*** 11.09 -0.001080 5.29

Chaetodontidae 0.90*** 24.10 -0.001311 3.46

Gobiidae 0.83*** 21.07 -0.004598 23.33

Labridae 0.91*** 39.48 -0.002862 12.82

Lethrinidae 0.88*** 9.36 -0.000913 2.33

Pomacentridae 0.91*** 31.90 -0.003167 11.83

Scaridae 0.85*** 13.30 -0.000829 2.92

Serranidae 0.89*** 26.23 -0.002545 8.41

Siganidae 0.90*** 6.82 -0.000754 1.25

Tetraodontidae 0.84*** 7.21 -0.000667 2.68

*** p <0.001. For each family there is:
Number Species = Intercept + Distance (in km) x D + Island Size (log 10 scale) x IS
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Table 6.3. Correlation between the relative importance of genera (within 
the families Labridae, Pomacentridae and Serranidae) and total diversity; 
multiple regression of the relative importance of genera with distance to 
the biodiversity centre and land mass. The data are from 18 regions in the 
Pacific

Diversity Distance Land mass

Labridae -0.33

Anampses -.056* 0.58* -0.59*

Bodianus -0.20 0.33 0.001

Cheilinus -0.49* 0.09 0.26

Choerodon 0.83*** -0.56* 0.76***

Cirrilabrus 0.77*** -0.38 0.67**

Coris -0.54* 0.55* -0.41

Halichoeres 0.81*** -0.72** 0.65**

Thalassoma -0.92*** 0.66** -0.82***

Pomacentridae 0.64**

r Abudefduf -0.62** 0.25 -0.75***

Amblyglyphido­
don

0.60* -0.66** 0.48

Amphiprion 0.55* -0.74*** 0.34

Chromis -0.32 0.53* -0.24

Chrysiptera 0.66** -0.45 0.50*

NeopomacentrusO. 90*** -0.61* 0.82***

Pomacentrus 0.85*** -0.60* 0.66**

Stegastes -0.41 0.57* -0.39

Serranidae 0.53*

Cephalopholis 0.18 -0.24 -0.11

Epinephelus 0.19 -0.39 -0.15

Plectropomus 0.61* -0.51* 0.47

Pseudanthias 0.58* -0.54* 0.49*

Diversity: Pearson correlation between relative genus importance and total diversity 
Distance: Partial Pearson correlation between relative genus importance and distance 
to the China Sea
Land mass: Partial Pearson correlation between relative genus importance and land 
mass on a log 10 scale
r significant at: * p<0.05; ** p<0.01 ; *** p <0.001
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Table 6.4. Multiple regression of species diversity (grouped by size clas­
ses) versus distance to the biodiversity centre (km) and island size (log 
scale)

r2_____________ Intercept______ Distance (D)______ Island Size (IS)

>10 cm 0.50;*** 27.7;' -0.000032;* 1.17;***

10-20 cm 0.65;*** 31.7;' 0.00036;*** -0.77;***

20-50 cm 0.03;NS 28.7;' -0.00012;NS -0.031 ;NS

>50 cm 0.31 ;*** 11.9;' 0.000090;NS -0.38;**

For each size class there is:
Number Species = Intercept + Distance (in km) x D 
* p<0.05; ** p<0.01 ; *** p <0.001

+ Island Size (log 10 scale) x IS

Table 6.5. Multiple regression of species diversity (grouped by diet cate­
gory) versus distance to the biodiversity centre (km) and island size (log 
scale).

r2 Intercept Distance (D) Island Size (IS)

Carnivores

Piscivores 0.36;*** 9.76;*** 0.00024;** -0.18;NS

Macrocarnivores 0.21;** 17.1;*** 0.00020;* -0.22;NS

Microcarnivores 0.16;* 22.8;*** -0.00027;** -0.21 ;NS

Flerbivores

Macro-herbivores 0.10;NS 2.95;*** -7.3 10'6;NS -0.11;*

Micro-herbivores 0.33;*** 13.1;*** 0.00014;NS -0.55;**

Plankton Feeders

Plankton only 0.31;*** 11.4 -*** -6.8 10-5;NS 0.46;***

Plankton + invertebrates 0.66;*** 7.00;*** -0.00036;*** 0.49;***

Plankton + algae 0.54;*** 2.73;*** -0.00011;** 0.21;***

For each trophic group there is:
Number Species = Intercept + Distance (in km) x D + Island Size (log 10 scale) x IS 
* p<0.05; ** p<0.01 ; *** p <0.001
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Table 6.6. Factors significant in linking diversity, density or biomass of 
reef fishes to diversity of the species pool in a multilinear regression 
model

Diversity_________ Density__________ Biomass

Intercept 65.8; <10-6 4.49; 0.0025 105;0.039

Island Size NS NS NS

Island Size (log) NS NS 10.4;0.0078

Coast length 0.11; 0.00014 0.013; 0.0012 NS

Island type NS NS NS

Distance to Biodiversity Centre -0.0044; 0.0015 -0.00037; 0.0031 -0.0063;NS

Total r2 0.80*** 0.74*** 0.52***

Island size is expressed either in km2, log (km2) or coast length (km), the model keeping
the best out of these three expressions. Island type is a qualitative factor (atoll or high 
island).
Number of Islands: 25. All data for barrier reefs
The first number indicates the coefficient in the regression, the second the p level 
NS: not significant; *** p <0.0001
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The Marine Implementation of the 
EC Birds and Habitats Directives: 
the Cases of Shipping and Oil 
Exploration Compared
Daniel Owen1 

Introduction

This paper focuses on two European Com m unity instrum ents, the 
Birds Directive2 and the Habitats Directive,3 that, inter alia, provide 
for the establishm ent and m anagem ent of protected areas, including 
m arine protected areas. The paper uses the examples of shipping 
and oil exploration to illustrate how the international law of the sea 
does not perm it a coastal state to restrict all hum an activities to the 
same degree and by the same route. This paper is a follow-up to a pre­
vious paper by the author which addressed more generally the source 
of European Com m unity M ember States’ powers under in terna­
tional law to im plem ent the Birds Directive in the m arine environ­
m ent.4

Some abbreviations have been adopted in this paper. The Euro­
pean Com m unity is referred to as the ‘EC’. M ember States o f the Eu­
ropean Com m unity are referred to as ‘M ember States’. The Euro­
pean Com m unity courts, i.e. the European Court of Justice and the 
Court of First Instance, are referred to collectively as ‘the Court’. Spe­
cific articles of the Birds Directive and the Habitats Directive are re­
ferred to as, say, ‘Art 4(4) BD’ or ‘Art 6(3) HD’ respectively. The 1982 
United Nations Convention on the Law of the Sea is referred to as 
‘the LOSC’, and specific articles of the treaty are referred to as, say, 
‘Art 211 LOSC’.

W ithin the footnotes in this paper, the acronyms ‘OJ’, ‘CMLR’, and 
‘ECR’ refer to the following publications respectively: the ‘Official 
Journal o f the European C om m unities’, the ‘Com m on Market Law
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Reports’, and the ‘European Court Reports’. O ther abbreviations are 
explained in the course of the paper.

W ithin the EC, there are currently fifteen M ember States5, of 
which only two have no coastline.6 Put briefly, the Birds and Habitats 
Directives place duties on M ember States to establish protected sites, 
both on land and at sea, and to m anage hum an  activities in order to 
m eet the sites’ nature conservation objectives. The overall network of 
sites established under both directives is referred to as ‘Natura 
2 0 0 0 ’.7 The directives constitute im portant legal tools for the protec­
tion of m arine sites in M ember States’ waters.

Geographical Scope of the Directives

Before explaining the precise nature of the duties on M ember States 
in respect of site protection, it may be helpful to have in m ind the sea 
areas to which the Birds and Habitats Directives apply.

A state’s ‘internal waters’ are those waters on the landward side of 
the baseline from  which the breadth of the territorial sea is m ea­
sured.8 A state’s ‘territorial sea’ is a belt of sea extending up to twelve 
nautical miles from  the baseline.9 In both its internal waters and its 
territorial sea, the coastal state has sovereignty.10 There appears to be 
little doubt that the directives apply to each M ember State’s internal 
waters and territorial sea, in that both directives refer to the purpose 
of achieving nature conservation ‘in the European territory of the 
M ember States to which the Treaty [establishing the European Com ­
munity] applies’.11 All littoral M ember States, with one exception, 
have established territorial seas out to twelve nautical miles from  the 
baseline.12 This in itself creates an extensive sea area to which the di­
rectives m ust be applied, though that area is nonetheless consider­
ably smaller than the corresponding land area.

Every M ember State with an Atlantic, Baltic, or North Sea coastline 
also has a zone of jurisdiction that extends beyond the seaward lim it 
of its territorial sea. This may take the form  of, inter alia, an exclusive 
economic zone (EEZ), an exclusive fishing zone (EFZ), and/or a legal 
continental shelf. An EEZ or EFZ may potentially extend from  the 
seaward lim it of the territorial sea out to 200 nautical miles from  the 
territorial sea baseline;13 the legal continental shelf may in some cir­
cumstances extend even further offshore.14 Under the international 
law of the sea, these zones convey certain rights on the M ember
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State. The question is w hether the coastal M ember States are under a 
duty to use such rights in order to im plem ent the Birds Directive and 
Habitats Directive in these zones.

The European Com m ission takes the view that ‘[a]s far as M em ­
ber States have competence, it [i.e. the Habitats Directive] applies to 
the exclusive economic zone’.15 Logically, the same conclusion 
should be reached for the legal continental shelf; and what is said for 
the Habitats Directive should also be said for the Birds Directive. A 
legal continental shelf need not be declared by a coastal M ember 
State; under the LOSC, ‘[t]he rights of the coastal State over the conti­
nental shelf do not depend on occupation, effective or notional, or on 
any express proclam ation’.16 In contrast, an EEZ, or elem ents of an 
EEZ, m ust be declared by the M ember State. Not all M ember States 
have declared the same EEZ powers. Thus some have declared an 
EEZ, while others have so far chosen to exercise only some of the 
EEZ rights and jurisdiction available under the LOSC (e.g. sovereign 
rights over fisheries resources, in an EFZ).

Therefore, even if  the European Com m ission is correct in its as­
sertion, there are two possible interpretations of its statement. One is 
that a coastal M ember State is only bound to im plem ent the Birds 
and Habitats Directives to the lim its of the powers it has so far 
claimed, or otherwise possesses, under international law. For exam­
ple, let us suppose that a coastal M ember State has not yet declared 
sovereign rights with regard to production of wind energy out to 200 
nautical miles and that, as a result, a company unrelated to that State 
chooses to use the zone for that purpose. Under the interpretation in 
question, the coastal M ember State would not be bound to manage 
the wind energy activities in respect of any Natura 2000  site in its 
200 nautical mile zone, since it had not claimed the power to do so.

The other interpretation of the European Com m ission’s state­
m ent is that a coastal M ember State is required to claim those powers 
available to it under international law to the extent that such powers 
are necessary to im plem ent the directives. Thus, using the above ex­
ample, the M ember State could not get away with arguing that it had 
not claimed sovereign rights with regard to production of wind en­
ergy and hence could not regulate the company concerned. Instead, 
the M ember State would be required under the directives to claim 
the relevant sovereign rights. O f the two possible interpretations, 
this one is more consistent with the objectives of the Birds and 
Habitats Directives.
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However, the Com m ission’s view of the geographical scope of the 
directives is not determinative. Ultimately, the power to interpret law 
rests with the Court, which has not yet ruled on this issue. The m at­
ter has, however, been raised in a court in the United Kingdom. Thus 
in the case of The Queen v The Secretary o f State for Trade and Industry, 
ex parte Greenpeace Ltd in the English High Court, the judge held that 
‘the Habitats Directive applies to the UKCS [United Kingdom conti­
nental shelf] and to the superjacent waters up to a lim it o f 200 nauti­
cal miles from  the baseline from  which the territorial sea is m ea­
sured’.17 As a judgm ent of a national court, rather than of the Court, 
this decision is not binding on the other M ember States. However, 
for the purposes of this paper, it will be assum ed that the Birds and 
Habitats Directives do indeed apply out to the limits of coastal state 
jurisdiction in respect of the EEZ and the legal continental shelf.

Member State Duties under the Birds Directive

Under the Birds Directive, M ember States have a duty to classify ‘in 
particular the m ost suitable territories in num ber and size’ as ‘spe­
cial protection areas’ (SPAs).18 This duty applies to those bird species 
listed in Annex I of the directive and also to ‘regularly occurring m i­
gratory species’ not listed in Annex 1 .19 Annex I does include some 
m arine bird species; m any other m arine bird species are covered by 
the directive by virtue of being ‘regularly occurring migratory spe­
cies’. M ember States also have a duty to m anage the SPAs. However, 
as explained below, the nature of the m anagem ent duty differs ac­
cording to whether the site is (a) a classified SPA or (b) a site which 
has not been classified but which should have been so classified.

W ith regard to the latter category, in the Basses Corbières case20 the 
Court held that ‘[i]t is clear ... that areas which have not been classi­
fied as SPAs but should have been so classified continue to fall under 
the regime governed by the first sentence of Article 4(4) of the birds 
directive’.21 The first sentence of Art 4(4) BD states that:

In respect of the protection areas referred to in paragraphs 1 and 2 
above [i.e. SPAs], M ember States shall take appropriate steps to avoid 
pollution or deterioration of habitats or any disturbances affecting 
the birds, in so far as these would be significant having regard to the 
objectives of this Article.

W ith regard to sites that have been classified as SPAs, Art 7 HD 
states that ‘[obligations arising under Article 6(2), (3) and (4) of this
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Directive shall replace any obligations arising under the first sen­
tence of Article 4(4) o f Directive 79/409/E E C  in respect of areas clas­
sified pursuant to Article 4(1) or similarly recognised under Article 
4(2) thereof. Thus if  a site is a classified SPA, the m anagem ent du­
ties are those in Arts 6(2)-(4) HD, and not those in the first sentence 
of Art 4(4) BD. Arts 6(2)-(3) HD state that:

2. M em ber States shall take appropriate steps to avoid, in  the special 
areas o f conservation, the deterioration o f natural habitats and  the 
habitats o f species as well as disturbance o f the species for which the 
areas have been designated, in  so far as such disturbance could be 
significant in relation to the objectives o f this Directive.

3. Any plan or project not directly connected with or necessary to the 
m anagem ent o f the site bu t likely to have a significant effect thereon, 
either individually or in  com bination with other plans or projects, 
shall be subject to appropriate assessm ent o f its im plications for the 
site in  view o f the site’s conservation objectives. In the light o f the 
conclusions o f the assessm ent o f the im plications for the site and 
subject to the provisions o f paragraph 4, the com petent national 
authorities shall agree to the plan or project only after having ascer­
tained that it will not adversely affect the  integrity o f the site concer­
ned and, i f  appropriate, after having obtained the opinion o f the 
general public.

Art 6(4) HD allows a damaging plan or project to go ahead ‘for im ­
perative reasons of overriding public interest, including those o f a so­
cial or economic nature’, albeit only on the condition that ‘the M em ­
ber State shall take all compensatory m easures necessary to ensure 
that the overall coherence of Natura 2000  is protected’. Art 4(4) BD 
contains no equivalent to Art 6(4) HD; however, in the Leybucht 
Dykes case22 the Court held, in respect of Art 4(4) BD:

21. [...] the power o f the M em ber State to reduce the extent o f a special 
protection area can be justified only on exceptional grounds.

22. Those grounds m ust correspond to a general interest which is 
superior to the general in terest represented by the ecological objec­
tive o f the directive. In that context the interests referred to in  Article 
2 o f the [Birds] directive, namely economic and recreational require­
m ents, do not enter into consideration. [...]
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It is arguable that the principle established in paragraph 22 of the 
Leybucht Dykes judgm ent should apply not only to activities causing a 
reduction in geographical extent o f a SPA, bu t also to any other activ­
ity caught by the first sentence of Art 4(4) BD. If so, it is in tu rn  argu­
able that the m anagem ent regim e under Art 4(4) B D is stricter than 
that under Arts 6(2)-(4) HD. This is because the former, despite not 
requiring appropriate assessm ents, provides no exception for plans 
or projects justified solely by reasons of an economic nature.

Member State Duties under the Habitats Directive

Under the Habitats Directive, M ember States have a duty to desig­
nate ‘special areas of conservation’ (SACs).23 This duty applies to 
sites hosting the natural habitat types listed in Annex I of the direc­
tive and habitats o f the species listed in Annex II o f the directive.24 
Annex I includes some m arine habitat types and Annex II includes 
some m arine species. The procedure leading up to designation is 
laid down in the directive, and involves the European Com m ission.25 
In contrast to SPAs, there is one unified m anagem ent regime for 
SACs, i.e. the m anagem ent duties laid down in Art 6 ( i ) - (4)  HD. The 
duties in Art 6(2)-(4) have already been described in section 3 above. 
Art 6(1) HD additionally requires that:

For special areas o f conservation, M em ber States shall establish the 
necessary conservation m easures involving, i f  need be, appropriate 
m anagem ent plans specifically designed for the sites or integrated 
into other development plans, and appropriate statutory, adm inistra­
tive or contractual m easures which correspond to the ecological 
requirem ents o f the natural habitat types in Annex I and the species 
in  Annex II present on the sites.

O f note, the European Com m ission, in Managing Natura 2000 sites: 
The provisions o f Article 6 o f the ‘Habitats’ Directive 92/43/EEC (2000), 
has interpreted the duties in Arts 6 (i)-(4) HD. I shall not duplicate 
that interpretation here, except to add that it represents only the view 
of the Com m ission (albeit, in some cases, a view taken in light o f the 
case law of the Court). Ultimately, the power to make binding inter­
pretations of EC legislation rests only with the Court.
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Applying the Directives to H um an Activities in the 
Marine Environment

A wide range of hum an  activities takes place in the m arine environ­
m ent. Examples include aggregate extraction, bio-prospecting, 
dum ping, fishing, fish farming, laying of subm arine cables and 
pipelines, m arine scientific research, oil and gas exploration and pro­
duction, energy generation (e.g. from  waves, currents and winds), 
shipping, and waste disposal. However, as noted in section i above, 
this paper will focus on just two hum an activities, shipping and oil 
exploration. In each case, the focus will be on regulation of the 
activity beyond the M ember State’s territorial sea.

Shipping

Regarding shipping, let us assum e (a) that a M ember State has de­
clared an EEZ providing all the rights and jurisdiction m entioned in 
the LOSC, (b) that the M ember State has classified a SPA within this 
EEZ (e.g. in the vicinity of a front between two water masses, im por­
tant for feeding m arine birds), and (c) that m ovem ents through and 
adjacent to the SPA by foreign-flagged vessels present a significant 
risk of both accidental and deliberate oil pollution to the SPA. On the 
basis o f the assum ption m ade in section 2 above regarding the geo­
graphical scope of the Birds and Habitats Directives, the m anage­
m ent duties in Art 6(2)-(4) HD apply to the coastal M ember State in 
respect of the SPA.

Art 6(3) HD requires the use o f appropriate assessm ent for plans or 
projects ‘likely to have a significant effect’ on the SPA. However, it is 
questionable w hether ongoing vessel traffic through or adjacent to 
the SPA would constitute a ‘plan or project’. For the purposes of this 
paper, it will be assum ed that the duty in Art 6(3) HD does not apply 
to the scenario in question.

Art 6(2) HD requires M ember States to take appropriate steps to, 
inter alia, avoid deterioration o f the habitat o f the bird species for 
which the SPA has been classified. In a SPA in the EEZ, the water 
colum n itself may be regarded as part of the habitat. Deterioration of 
such habitat could occur through, say, oil pollution from  shipping. 
The M ember State may therefore wish to take steps to reduce the risk
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of oil pollution from  shipping passing through or adjacent to the 
SPA.

W ithin the EEZ, the coastal state has, inter alia, ‘jurisdiction as pro­
vided for in the relevant provisions of this Convention [i.e. the LOSC] 
with regard to ... the protection and preservation o f the m arine envi­
ronm ent’.26 Provisions on the legislative and enforcem ent jurisdic­
tion of the coastal state with regard to pollution from  shipping are 
found in Part XII of the LOSC, entitled ‘Protection and Preservation 
of the Marine Environm ent’, and notably w ithin Arts 211 & 220 
LOSC.

However, it is im portant to note that foreign-flagged vessels enjoy 
the freedom  of navigation through the EEZ of a coastal state.27 The 
discretion of the coastal M ember State to regulate traffic by foreign- 
flagged vessels in relation to the SPA in its EEZ is therefore limited. 
Under Art 211(5) LOSC, a coastal state may adopt laws and regula­
tions for the prevention, reduction, and control of m arine pollution 
from  foreign vessels in its EEZ. However, such laws and regulations 
m ust conform to and give effect to ‘generally accepted international 
rules and standards established through the com petent international 
organization or general diplomatic conference’. It is generally ac­
knowledged that the ‘com petent international organization’ referred 
to in Art 211(5) LOSC is the International M aritime Organization 
(IMO). Various IMO treaties addressing oil pollution from  vessels 
already exist.

O f these, MARPOL28 is the m ost relevant as a standard-setting 
treaty intended to reduce the risk of oil pollution. MARPOL estab­
lishes, inter alia, standards for vessel design and limits for deliberate 
discharges of oily waste from  vessels. However, these standards and 
limits are applicable globally; in principle, they therefore apply irre­
spective of the presence or absence of protected areas. MARPOL 
does offer the possibility of establishing ‘special areas’, in which the 
limits for deliberate discharges of oil or oily mixture from  vessels are 
tightened.29 Such special areas may only be established with the ap­
proval of the IMO.30

However, the current special areas in respect of oil or oily mixture 
are very large in geographical extent;31 they include, inter alia, ‘the 
M editerranean Sea area’, ‘the Baltic Sea area’, and ‘the North-West 
European waters’, which already cover m uch of the M ember States’ 
waters. For those parts of M ember States’ waters not covered by
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these special areas, it is questionable w hether the relevant coastal 
M em ber State would be willing to seek support w ithin IM O for a spe­
cial area under MARPOL to assist in the protection of an individual 
SPA in its waters.

Art 211(5) LOSC is supplem ented by Art 211(6) LOSC under which 
the coastal state may, in certain circumstances, take ‘m andatory 
m easures’ in ‘special areas’ w ithin its EEZ. Certain conditions m ust 
be m et for a LOSC special area to be established, and such establish­
m ent anyway requires the approval o f the IMO. The conditions are 
that (a) the international rules and standards to prevent, reduce, and 
control pollution from  vessels ‘are inadequate to m eet special cir­
cum stances’, and (b) ‘coastal States have reasonable grounds for be­
lieving that a particular, clearly defined area of their respective exclu­
sive economic zones is an area where the adoption of special 
m andatory m easures for the prevention of pollution from  vessels is 
required for recognised technical reasons in relation to its oceano­
graphical and ecological conditions, as well as its utilization or the 
protection of its resources and the particular character of its traffic’.

The ‘special areas’ referred to in Art 211(6) LOSC are different in 
term s of their legal basis to the ‘special areas’ provided for under 
MARPOL. No special areas in the form er category are yet in exis­
tence, and because o f this there is no precedent in term s of geograph­
ical scope. However, Art 211(6) LOSC implies that such a special area 
should be ‘a particular, clearly defined area o f their [i.e. coastal 
States’] respective exclusive economic zones’. This in turn  implies 
that LOSC special areas are intended to be relatively discrete in geo­
graphical extent. As such, it is arguable that a LOSC special area 
would be more suitable than a MARPOL special area as a m eans of 
protecting an individual SPA.

However, even if  a LOSC special area were to be established, the 
question is whether a coastal state would subsequently be able to 
adopt m easures in that area that helped to protect the SPA in ques­
tion. Art 211(6) LOSC provides that IMO approval is required for pro­
posed m easures for foreign vessels additional to those im plem enting 
any international rules and standards or navigational practices for 
special areas. It also states clearly that such additional m easures ‘may 
relate to discharges or navigational practices but shall not require for­
eign vessels to observe design, construction, m anning or equipm ent
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Standards other than generally accepted international rules and stan­
dards’. Thus there is scope for tightening discharge lim its and per­
haps prohibiting certain vessel m ovem ents, bu t no scope for im pos­
ing design or construction standards beyond ‘generally accepted 
international rules and standards’.

Looking beyond special areas established under MARPOL or the 
LOSC, there are at least two tools developed by the IMO that may be 
of assistance. The first is routeing systems. In the IMO’s General Pro­
visions on Ships’ Routeing (‘the General Provisions’),32 the term  ‘route­
ing system’ is defined as ‘[a]ny system o f one or m ore routes or route­
ing m easures aim ed at reducing the risk of casualties ...’ (emphasis 
added).33 This implies that the General Provisions cannot be invoked 
to adopt routeing systems for the purpose of reducing the risk o f de­
liberate discharges of oily waste from  vessels. However, in practice, 
invocation of the General Provisions in order to reduce the risk of ca­
sualties is likely to have the secondary effect of reducing the risk of 
deliberate discharges.

The term  ‘routeing system’ is stated in the General Provisions to in ­
clude ‘traffic separation schem es’, ‘two-way routes’, ‘recom m ended 
tracks’, ‘areas to be avoided’, ‘inshore traffic zones’, ‘roundabouts’, 
‘precautionary areas’, and ‘deep-water routes’.34 All of these terms, 
and other traffic-related term s, are in turn  defined in the General 
Provisions.35 The responsibility for adoption o f routeing systems for 
international use in the EEZ falls to the IMO.36 However, the General 
Provisions state that:37

In  decid ing  w h e th e r o r n o t to  adopt o r am en d  a ro u te ing  system  
w hich  is in te n d ed  to  p ro tec t th e  m a rin e  env ironm en t, IM O will co n ­
sider w h e th e r ... g iven th e  overall size o f  th e  area to  be pro tected , or 
th e  aggregate n u m b e r  o f  env ironm enta lly  sensitive areas es tab lished  
o r iden tified  in  th e  geographical reg ion  concerned , th e  u se  o f  ro u te ­
ing  system s -  particu larly  areas to be avoided -  cou ld  have th e  effect 
o f  u n reasonab ly  lim iting  th e  sea area available fo r navigation.

Thus a coastal M ember State could propose a SPA in its EEZ as, say, 
an ‘area to be avoided’. However, this would require IMO approval, 
and the IMO m ight be reluctant to give such approval if, despite the 
small size of the area under im m ediate consideration, it considered 
that an anticipated proliferation of offshore SPAs in the waters of 
M ember States was in tu rn  likely to lead to a proliferation of propos-

168 C h a p t e r  S e v e n



ais for ‘areas to be avoided’. To the author’s knowledge, no M ember 
State has yet proposed an offshore SPA as an ‘area to be avoided’ (or 
indeed as a site for any other type of route or routeing m easure).

A second tool developed by the IMO that may be o f assistance is that 
o f ‘particularly sensitive sea areas’ (‘PSSAs’). By Resolution A.927 
(22), the IMO Assembly in 2001 adopted Guidelines for the Identifica­
tion and Designation o f Particularly Sensitive Sea Areas (‘the PSSA 
Guidelines’).38 The PSSA Guidelines define a PSSA as:39

an  area th a t n eeds special p ro tec tion  th ro u g h  action  by IM O because 
o f  its significance for recogn ised  ecological, socio-econom ic, or 
scientific reasons an d  because it m ay be vu lnerab le to dam age by 
in te rn a tio n a l sh ipp ing  activities.

PSSAs may only be designated by the IMO,40 and there are currently 
only two PSSAs in existence.41 The criteria for the identification of a 
PSSA are laid down in the PSSA Guidelines.42 In order to be identi­
fied as a PSSA, the area in question should m eet at least one o f the 
listed criteria and should additionally ‘be at risk from  international 
shipping activities’.43 The listed ecological criteria are ‘uniqueness or 
rarity’, ‘critical habitat’, ‘dependency’, ‘representativeness’, ‘diver­
sity’, ‘productivity’, ‘spawning or breeding grounds’, ‘naturalness’, 
‘integrity’, ‘vulnerability’, and ‘bio-geographic im portance’.44 In 
principle, using at least one of these criteria, coupled with dem on­
strating a risk from  international shipping activities, there is no rea­
son why a coastal M ember State should not subm it a proposal for a 
PS SA in view of concerns about oil pollution risk to a SPA in its EEZ.

Even if  a PSSA were to be established, the question arises as to 
what could in turn  be done to m anage oil pollution risk w ithin that 
PSSA. On that point, the PSSA Guidelines take two approaches. Ini­
tially, they state that ‘associated protective m easures for PSSAs are 
lim ited to actions w ithin the purview of IMO’ including (a) designa­
tion of MARPOL special areas,45 (b) ‘application of special discharge 
restrictions to vessels’,46 (c) ‘adoption of ships’ routeing and report­
ing systems near or in the area’,47 and (d) ‘development and adoption 
of other m easures ... such as compulsory pilotage schemes or vessel 
traffic m anagem ent system s’.48

A little later, the PSSA Guidelines specify that the applicant State 
should identify the proposed associated protective m easures, includ­
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ing (a) ‘any m easure that is already available in an existing instru ­
m en t’, or (b) ‘any m easure that does not yet exist bu t that should be 
available as a generally applicable m easure and that falls w ithin the 
competence of IMO’, or (c) ‘any m easure proposed for adoption in 
the territorial sea or pursuant to Article 211(6) of the United Nations 
Convention on the Law of the Sea’.49 The PSSA Guidelines confirm 
that such m easures ‘may include ships’ routeing measures; dis­
charge restrictions; operational criteria; and prohibited activities, 
and should be specifically tailored to m eet the need of the area at 
risk’.50

Taking these provisions together, it is helpful to consider what a 
PSSA may add in term s o f m easures to those available through the 
other m echanism s already m entioned above. MARPOL special ar­
eas, special discharge restrictions, routeing systems, and m easures 
adopted pursuant to Art 211 (6) LOSC have all been m entioned above. 
The adoption of reporting systems, compulsory pilotage schemes, 
and vessel traffic m anagem ent systems are other options raised by 
the PSSA Guidelines. All may potentially serve to reduce the risk of 
oil pollution in a SPA located in the EEZ. Furtherm ore, novel m ea­
sures may potentially be available within the category ‘any m easure 
that does not yet exist bu t that should be available asa  generally appli­
cable m easure and that falls within the competence of IMO’.51

In conclusion, it should be recalled that foreign-flagged vessels enj oy 
the freedom  of navigation through the EEZ of a coastal state, and that 
the discretion of a coastal M ember State to regulate traffic by foreign- 
flagged vessels in relation to a SPA in its EEZ is therefore limited. In 
practice, the IMO and the LOSC together provide various m echa­
nism s with the potential to protect a SPA in an EEZ. These include, 
inter alia, MARPOL special areas, LOSC special areas, routeing sys­
tems, and PSSAs. Three MARPOL special areas for oil and oily mix­
ture already cover m uch of the M ember States’ waters. Based on the 
precedent set by the large size of existing special areas, the prospects 
for using additional MARPOL special areas to protect individual 
SPAs in the rem aining waters are perhaps slim.

Instead, LOSC special areas may provide a solution for such sites. 
The text of Art 211(6) LOSC suggests that LOSC special areas are in ­
tended for smaller sea areas. W ithin a LOSC special area, there is 
scope for m easures relating to vessel discharges or navigation prac­
tices. However, no such areas yet exist. Routeing systems, such as 
‘areas to be avoided’, present another possible solution. However, the
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IMO is likely to guard against a proliferation of, say, ‘areas to be 
avoided’ if  this could have the effect of unreasonably lim iting the sea 
area available for navigation across M ember States’ waters. PSSAs 
provide another solution. These potentially encompass several of the 
m echanism s already m entioned. Yet they also allow for other m ea­
sures that may assist in reducing the risk o f oil pollution w ithin a 
SPA located in an EEZ.

The need for IMO approval is a feature of all o f the shipping m anage­
m ent m easures described above. This need for recourse to the IMO 
is illustrated by Annex V of the 1992 OSPAR Convention.52 The 
OS PAR Convention provides for the protection of the northeast At­
lantic, and establishes an inter-governm ental commission, the 
‘OSPAR Com m ission’, for this purpose. Annex V in turn  provides 
for m easures to protect m arine species and habitats in the northeast 
Atlantic. However, Art 4(2) of Annex V states that ‘[w]here the 
[OSPAR] Com m ission considers that action under this Annex is de­
sirable in relation to a question concerning m aritim e transport, it 
shall draw that question to the attention of the International Mari­
tim e O rganisation’. Thus the OSPAR Com m ission may identify an 
environm ental risk arising from  shipping, bu t it may not actually 
adopt the appropriate shipping m anagem ent m easure itself.

However, the need for IMO approval of the various shipping 
m anagem ent m easures in the EEZ potentially presents a problem  to 
a coastal M ember State. M ember States are bound to im plem ent 
their duties under the Birds and Habitats Directives, and potentially 
face censure by the Court for failure to do so. In the Marais Poitevin 
case,53 the French governm ent sought to explain the deterioration of 
the SPA in question by arguing that ‘Com m unity aid m easures for 
agriculture [under the com m on agricultural policy] are disadvanta­
geous to agriculture compatible with the conservation requirem ents 
laid down by the Birds Directive’.54 In response, the Court held that 
‘even assum ing that this were the case ... this still could not authorise 
a M ember State to avoid its obligations under that directive ...’.55

In the case of a SPA in the EEZ, a M ember State could attem pt in 
good faith to persuade the IMO of the need for shipping m anage­
m ent m easures to regulate the risk o f oil pollution in the SPA. Yet 
the M ember State m ight still be unsuccessful. As such, would the 
Court find the M ember State in breach of Art 6(2) HD? As noted in 
section 2 above, the European Com m ission takes the view that ‘[a]s
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far as M ember States have competence, it [i.e. the Habitats Directive] 
applies to the exclusive economic zone’. The implication is that be­
yond the point at which the M ember State has competence, the Habi­
tats Directive does not apply to the EEZ. One point at which the 
M ember State ceases to have competence is the point at which it sub­
m its its proposal for a shipping m anagem ent m easure to the IMO 
for approval. At that point, the competence for approval and adoption 
of the m easure passes to the IMO. Thus it is strongly arguable that a 
M ember State should not be held in breach of Art 6(2) HD where the 
absence of a shipping m anagem ent m easure derives not from  the 
M ember State’s failure to propose such a m easure but from  the 
IMO’s failure to approve and adopt the m easure.

Oil Exploration

Regarding oil exploration, let us assum e (a) that a M ember State has 
a legal continental shelf (‘shelf) extending beyond the 200 nautical 
mile limit, (b) that a SAC has been designated for the purpose of pro­
tecting reefs of the deep-water coral Lophelia pertusa on that part of 
the shelf occurring beyond the 200 nautical mile lim it,56 and (c) that 
a company applies to the governm ent o f the M ember State for per­
m ission to undertake oil exploration over a portion o f the M ember 
State’s shelf, including inside the SAC. On the basis of the assum p­
tion m ade in section 2 above regarding the geographical scope o f the 
Birds and Habitats Directives, the m anagem ent duties in Art 6(1)-(4) 
HD apply to the M ember State.

Beyond the 200 nautical mile limit, there is no overlap between 
the EEZ regim e and the shelf regim e as far as the seabed and its sub­
soil are concerned. Thus the above scenario is concerned exclusively 
with the regime for the shelf. W ith regard to its shelf, Art 77(1) LOSC 
provides that the coastal state has ‘sovereign rights for the purpose of 
exploring it and exploiting its natural resources’. Even if  the term  
‘natural resources’ could be interpreted to include Lophelia reefs,57 it 
is notable that Art 77(1) LOSC makes no express reference to sover­
eign rights for the purpose o f ‘conserving’ such resources. However, 
with regard to seabed activities subject to its jurisdiction, the coastal 
state has a duty to ‘adopt laws and regulations to prevent, reduce and 
control pollution of the m arine environm ent arising from  or in con­
nection w ith’ such activities (Art 208(1) LOSC).58 The LOSC defines
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the term  ‘pollution of the m arine environm ent’ broadly, to include 
pollution o f ‘m arine life’.59

It is reasonable to suppose that living Lophelia reefs, and species in ­
habiting such reefs, are part o f ‘m arine life’. Implicit in the duty in 
Art 208(1) LOSC is the existence of the powers necessary to im ple­
m ent the duty. Therefore, even if  the coastal state does not, under Art 
77(1) LOSC, expressly have a sovereign right to conserve Lophelia 
reefs occurring on its shelf, it does have the power, under Art 208(1) 
LOSC, to adopt laws to reduce pollution of the m arine environm ent, 
including pollution of Lophelia reefs, from  seabed activities occur­
ring on its shelf.

However, Art 208(1) LOSC relates solely to pollution; it does not 
relate to disturbance, and yet oil exploration may pose, inter alia, a 
disturbance threat to Lophelia reefs. The question is whether the 
LOSC provides the M ember State with a power to regulate the distur­
bance risk from  oil exploration activities in respect of Lophelia reefs 
in a SAC on its shelf beyond the 200 nautical mile limit. It is argu­
able that the answer is ‘yes’, on the basis that Art 194(5) LOSC states 
that:

T he m easu res  taken  in  accordance w ith  th is  P art shall inc lude those  
necessary  to  p ro tec t an d  preserve rare  o r fragile ecosystem s as well as 
th e  h ab ita t o f  depleted, th rea ten e d  or en d an g ered  species an d  o ther 
fo rm s o f  m a rin e  life.

Art 194(5) LOSC refers to ‘[t]he m easures taken in accordance with 
this Part’; the term  ‘this Part’ refers to Part XII of the LOSC, entitled 
‘Protection and Preservation of the Marine Environm ent’. Art 208(1) 
LOSC, m entioned above, is one of the provisions in Part XII. There­
fore, one possibility is that Art 194(5) LOSC was introduced to pro­
vide a focus for the various anti-pollution m easures referred to in 
Part XII, including the laws and regulations referred in Art 208(1) 
LOSC. However, the word ‘m easures’ in Art 194(5) LOSC is not qual­
ified by any reference to pollution. It is therefore possible that Art 
194(5) LOSC creates a stand-alone duty to protect and preserve the 
specified ecosystems and habitats, and that this duty exists irrespec­
tive of the nature of the threat caused by hum an activities. In other 
words, assum ing that Lophelia reefs are ‘rare or fragile ecosystems’, 
or ‘the habitat of... form s of m arine life’, it is arguable that Art 194(5) 
LOSC establishes a duty (and hence a power) on coastal states to pro­
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tect and preserve such reefs from  disturbance from  those seabed 
activities subject to their jurisdiction.

In the discussion on shipping in section 5.1 above, it was observed 
that the discretion of coastal states to regulate shipping activities in 
the EEZ is lim ited by the need for the laws and regulations to con­
form  to and give effect to ‘generally accepted international rules and 
standards established through the com petent international organiza­
tion or general diplomatic conference’.60 However, such a lim itation 
does not arise in respect of regulation o f seabed activities. Instead, 
there is merely a requirem ent that the coastal state’s laws and regula­
tions ‘shall be no less effective than international rules, standards and 
recom m ended practices and procedures’ (emphasis added).61 The 
point is therefore that the LOSC imposes no m axim um  standard be­
yond which the coastal state may not go in term s o f regulation.

However, the coastal state m ust ensure that its efforts to regulate 
oil exploration do not ‘infringe or result in any unjustifiable interfer­
ence with navigation and other rights and freedoms of other States as 
provided for in this Convention [i.e. the LOSC]’.62 Furtherm ore, the 
coastal state m ust respect constraints im posed upon it by in terna­
tional hum an rights law and, if  relevant, the need to avoid conflict 
with duties im posed by any treaties other than the LOSC. Nonethe­
less, compared to regulation of shipping in the EEZ, it is clear that 
the coastal state is in a relatively unfettered position when it comes to 
im plem enting the m anagem ent duties under Art 6 ( i ) - (4)  HD in re­
spect of oil exploration in and adjacent to the SAC within its legal 
continental shelf.

In addition to the LOSC and the Birds and Habitats Directives, vari­
ous regional treaties also provide for m easures to regulate oil explo­
ration. Those applicable to the waters o f M ember States are the 1992 
OSPAR Convention, the 1992 Helsinki Convention,63 and the 1976 
M editerranean Convention.64 However, in the Baltic and M editerra­
nean, no M ember State has a legal continental shelf extending be­
yond the 200 nautical mile limit. Therefore, the only instrum ent that 
is relevant to the scenario in question is the OSPAR Convention. U n­
der this instrum ent, regulation of oil exploration is provided for by 
Art 5 and Annexes III and V, as well as by decisions and recom m en­
dations adopted by the OSPAR Com m ission.

However, the obligations that arise under the OSPAR Convention 
in respect of oil exploration are distinct from  those arising under the
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Birds and Habitats Directives. SPAs and SACs arise under the direc­
tives, rather than under the OS PAR Convention, anda  M ember State 
cannot simply rely on its m em bership of the OS PAR Com m ission as 
a m eans of im plem enting the m anagem ent duties applicable to such 
sites. The legal fram ework provided by the OSPAR Convention may 
assist, bu t it is not a substitute for the im plem entation of the Birds 
and Habitats Directives. In this respect, it is relevant to note that Art 
2(5) o f the OSPAR Convention states that '[n]o provision of the 
[OSPAR] Convention shall be interpreted as preventing the Contract­
ing Parties from  taking, individually or jointly, m ore stringent m ea­
sures with respect to the prevention and elim ination of pollution of 
the m aritim e area or with respect to the protection of the m aritim e 
area against the adverse effects of hum an activities’.

It should also be noted that the EC has adopted legislation that relates 
expressly to offshore oil and gas activities, in the form  of the Hydro­
carbon Licensing Directive65 and the EIA Directive.66 The form er in ­
strum ent has as its m ain justification the reinforcem ent of the in ter­
nal market. However, Art 6(2) confirms that ‘M ember States may, to 
the extent justified by ... protection of the environm ent, [and] protec­
tion of biological resources ... impose conditions and requirem ents 
on the exercise of the activities set out in Article 2(1) [i.e. prospecting, 
exploring for and producing hydrocarbons]’ (emphasis added). The 
EIA Directive requires the use of environm ental im pact assessm ent 
(‘EIA’) for certain oil and gas projects. The use of EIA is a procedural 
tool. Thus the only impact o f these two instrum ents on M ember 
States’ ability to adopt environm ental protection m easures in respect 
of oil exploration is the requirem ent in the Hydrocarbons Licensing 
Directive that M ember States’ environm ental protection m easures 
m ust be ‘justified’.

As noted in sections 3 and 4 above, Art 6 (3) H D requires the use of 
appropriate assessm ents for plans or projects ‘likely to have a signifi­
cant effect’ on the site in question, in this case a SAC. It is strongly ar­
guable that the proposed oil exploration activities, in contrast to ship­
ping activities, should be regarded as a ‘plan or project’. If the 
activities were in turn  deem ed to be ‘likely to have a significant effect’ 
on the SAC, an appropriate assessm ent would need to be carried out. 
In turn, under Art 6(3) HD, the oil exploration activities could only 
go ahead if  it had been ascertained that they ‘will not adversely affect 
the integrity of the site concerned’ (unless the exception under Art 
6(4) HD is successfully invoked).
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It is clear that if  even a part o f the project in question were deemed 
to not adversely affect site integrity (e.g. exploration relatively far 
from  the SAC), and so be allowed to go ahead, the M ember State 
would still be bound by its duty in Art 6(2) HD to take appropriate 
steps to avoid deterioration and disturbance by such exploration. In 
regulating the exploration to avoid deterioration and disturbance, 
and indeed to avoid adverse effects on site integrity, the M ember 
State would have at its disposal the relatively unfettered regulatory 
powers described above. However, it is acknowledged that the exis­
tence of such powers is clearer in respect of pollution than in respect 
of disturbance.

Conclusion

W hen m anaging m arine protected areas, coastal States are bound by 
applicable constraints im posed by the international law of the sea. 
Such constraints may be felt m ore in respect of some activities than 
others. Thus the regulation o f foreign-flagged vessels in the EEZ by 
the coastal state is subject to m ore constraints than the regulation of 
oil exploration by the coastal state in relation to its legal continental 
shelf. In practice, the need for approval of certain shipping m anage­
m ent m easures by the IMO may ham per the efforts of a M ember 
State in respect of protecting a particular m arine SPA or SAC.

The reality is that where a SPA or SAC is subject to risks of envi­
ronm ental damage arising from  both foreign-flagged shipping and 
oil exploration, it is the oil exploration that may end up being more 
readily controlled than the shipping. Any such difference arises not 
necessarily because oil exploration presents a greater risk o f environ­
m ental damage, bu t because the route to the control of foreign- 
flagged vessels involves a process whereby other m em ber states of 
the IMO, whose interests may stand to be affected by the m easure, 
have the potential to influence the outcome.

The use of I MO-approved m easures for the control of shipping in 
relation to SPAs and SACs has not yet been tested. MARPOL special 
areas, on the basis of the size o f existing examples, may be too large 
to assist on a site-specific basis. LOSC special areas may be m ore ap­
propriate in term s of size, bu t none has yet been established. PSSAs 
may likewise be appropriate bu t only two have so far been estab­
lished. Routeing systems, and notably areas to be avoided, are an ob­
vious choice; however the IMO is likely to guard against a prolifera­
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tion of such areas. In contrast, a wide range of m easures is available 
to the coastal state, acting unilaterally, to control oil exploration 
activities.
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Stakeholder Conflicts and Solutions 
across Political Scales: 
The Ibiraquera Lagoon, Brazil
Cristiana S. Seixas and Fikret Berkes1 

Introduction

Coastal resources are often m anaged by more than one agency (e.g. 
different branches of the government, private, and com m unity or­
ganisations) at different political scales (local, municipal, state, natio­
nal, and international) and in distinct sectors of an economy (e.g. 
fisheries, tourism , urban development, m aritim e transportation, 
and oil drilling). For instance, fisheries departm ents at any govern­
m ental level usually deal with regulations concerning only access to, 
and use of, fish stocks. Little attention is given to the fact that fishing 
areas and fishers’ livelihoods are affected by other economic activi­
ties taking place at the same tim e and in the same locality. This lack 
of co-ordination in m anaging coastal areas usually results in conflict 
among usergroups, environm ental degradation, and resource over­
exploitation. Such situations call for an im provem ent in both cross­
scale and cross-sector efforts to develop integrated coastal m anage­
m ent.

Efforts towards integrated coastal m anagem ent may occur at dif­
ferent scales from  the local to the national. An example of the natio­
nal and state level effort is the Train-Sea-Coast Program m e2 in Brazil 
which included representatives of several national and state govern­
m ental and non-governm ental organisations, environm ental institu ­
tions, universities, and financing agencies associated with coastal 
and ocean development (Reis et al. 1999). W hat is often m issing in 
these nation-wide efforts, however, is input from  resource users and 
other stakeholders.3 According to the Lisbon Principles4 (Costanza et 
al. 1998,1999), full stakeholder participation in form ulating and im ­
plem enting decisions about environm ental resources is one of the 
key principles for prom oting sustainable governance o f the oceans
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and coastal areas (Table 8.1). This is particularly true in the case of 
multifaceted conflicts about resource use, which require a participa­
tory resolution process (Hanna and Smith 1993). User-participation 
in decision-making helps to increase the transparency and legiti­
macy of the process and, ultimately, compliance (McCay and Jentoft 
1996).

Table 8.1. The Lisbon principles -  key principles to promote sustainable 
governance of the oceans and coastal areas

_________________________Lisbon principles____________________________

Responsibility principle the responsibility of individuals or corporations to
use environmental resources in an ecologically 
sustainable, economically efficient, and socially 
just manner

Scale-matching principle the importance of assigning decision-making to
the scale of governance which has the most rele­
vant ecological information, which considers ow­
nership and actors, and which internalises costs 
and benefits

the need to take uncertainty about potentially irre­
versible environment impacts into account

the requirement to continuously monitor social, 
economic, and ecological systems because they 
are dynamic and have some level of uncertainty

the need to identify and allocate all internal and ex­
ternal costs and benefits (social and ecological) of 
alternative uses of environment resources

Participation principle the importance of full stakeholder participation in
the formulation and implementation of decisions 

_______________________________ about environmental resources_________________

Source: Costanza et al. 1998, 1999

Although nation-wide efforts towards integrated coastal m anage­
m ent are im portant, solutions to specific problem s should be tackled 
at the scale that m atches the problem  to be solved (Folke et al. 1997). 
Thus, efforts focusing on a particular locality using participatory ap­
proaches are likely to solve local m anagem ent problem s m ore effec­
tively than regional or national approaches. Identifying stakeholder 
conflicts and their origins, together with stakeholder concerns, may 
be a first step towards an integrated coastal m anagem ent. Conflicts 
and concerns usually point out the weakness of the current manage-

Precautionary principle 

Adaptive management principle

Full cost allocation principle
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m ent arrangem ents, the m ain organisations involved as well as their 
capacities and vulnerabilities, and the m ajor issues that have to be 
addressed.

Berkes (2002) identified some prom ising institutional form s to 
establish cross-scale participatory m anagem ent processes (Table
8.2). There is not one general model that can be universally applied. 
The m ost appropriate approach or combination of approaches for 
each case will depend on the political and cultural history of the area 
as well as on its geographical and ecological aspects.

Table 8.2. Promising institutional forms for cross-scale linkages in natural 
resource management (based on Berkes 2002)

Institutional forms__________________ Institutional A ttributes_______________________

Co-management linking communities combine the strengths of government-level and
and government

Multi-stakeholder bodies

Development, empowerment, and 
co-management arrangements

Institutions for linking local 
users with regional agencies

local-level resource management and mitigate 
the weaknesses of each

link multiple user-groups and interests (local 
and regional) with the government, and provide 
a forum for conflict resolution and negotiation 
among users

emphasise development and empowerment (co­
management is a result), the involvement of 
NGOs or other capacity-building bodies, and 
the presence of lateral as well as cross-scale 
linkages

bring local issues to the regional and internatio­
nal arena. Examples include epistemic commu­
nities (groups of scientists, government experts, 
and NGO representatives), and funding agen-

Research and management appro­
aches to enable cross-scale linkages

‘Citizen science’ or 
‘people’s science movements’

may impact local and higher-level institutions. 
Examples include adaptive management, eco­
system-based management, participatory rural 
appraisal (PRA), and participatory action re­
search (PAR)

combine local knowledge and inputs from uni­
versity scientists into alternative resource and 
environmental assessments

User participation in m anagem ent is also a way of broadening the 
knowledge base on which m anagem ent decisions rest, thus improv­
ing m anagem ent (McCay and Jentoft 1996). Therefore, an impor-
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tant task in integrated and participatory coastal m anagem ent is to 
build a com m on knowledge base upon which m anagem ent deci­
sions can be made. Such a knowledge base may include scientific 
knowledge, resource m anagers’ and resource users’ practical knowl­
edge, and socio-economic and ecological data at local, municipal, 
state, and national levels. Such a database may serve at least three 
purposes: i) it provides a large set of inform ation for decision-ma­
kers; 2) it m inim ises differences in stakeholder understandings of 
problems, and 3) it provides an input to m anagem ent co-ordination 
at a larger scale. We expand on each of these purposes in the follow­
ing.

First, user knowledge may supplem ent scientific data, especially 
in areas where scientific knowledge is scarce, as in m ost developing 
countries (Berkes et al. 2001). Resource users have ecological knowl­
edge about species and ecosystem processes (Seixas and Berkes 
2003a; Calheiros e tal. 2000; Olsson and Folke 2001). Moreover, u s­
ing fishers’ knowledge and scientific knowledge together has im ­
proved m anagem ent systems in several localities (Seixas and Berkes 
2003a; Johannes 1998; Neis et al. 1999).

Second, conflicts w ithin and between user-groups and other 
stakeholders, including governm ent agencies, are often a result of 
their very different m anagem ent goals that may reflect different 
worldviews (Hanna and Smith 1993; Brown and Rosendo 2000). 
Building a com m on and reliable knowledge base may help reshape, 
to some extent, stakeholder views of m anagem ent problem s and 
their m anagem ent goals. W hen reliable inform ation is m ade avail­
able to all stakeholder groups, they m ight get a different understand­
ing of causes and effects of the m anagem ent problems, and perhaps 
they m ight rethink their goals.

Third, sharing a locally developed knowledge base across political 
scales and localities (geographical scales) may lead to better co-ordi­
nation and outcomes from  integrated coastal m anagem ent at regio­
nal, state, and national levels. Fisheries m easures, which are usually 
based on scientific research conducted in relatively small areas, are 
m ore often than not im plem ented in large regions w ithout regard to 
varied socio-economic and local ecosystem characteristics.

The aim  of this paper is to investigate stakeholder conflicts in a 
coastal area in order to develop a participatory resource m anagem ent 
approach that takes into account stakeholder concerns, user knowl­
edge5, and governm ent institutional frameworks. Our focus case is
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the small-scale coastal fishery in the Ibiraquera Lagoon, Santa 
Catarina State, in southern Brazil. In that setting, we investigate 
stakeholder conflicts and interactions am ong m anagem ent institu ­
tions across political scales, administrative sectors, and organisa­
tional spectra.6 We trace how these institutions help to m inim ise or 
exacerbate conflict and propose some m echanism s to integrate dif­
ferent types of knowledge through an adaptive co-m anagem ent 
forum  as a way to help resolve conflicts.

Site Profile

The Ibiraquera Lagoon is located in the m unicipality o f Imbituba 
(pop. 33,000 in 1991) in Santa Catarina State, along the southern 
part of the Brazilian coast (fig. 8.1). This is a brackish water lagoon, 
interm ittently connected to the Atlantic Ocean by a channel, which is 
opened by hum an  actions and closed by natural processes. The la­
goon has four basins and an area of approximately 900  hectares. 
Pink shrim p (Farfantepenaeus paulensis and F. brasiliensis) and m ullet 
(Mugil platanus, Mugil spp.) are the m ain fishing resources and fish­
ing is usually a male activity. There are no effective legal access re­
strictions to the lagoon. As of 2000, there were about 350 licensed 
fishers and m any other unlicensed ones living in seven com m unities 
around the Ibiraquera Lagoon: Ibiraquera (also known as Teixeira), 
Barra da Ibiraquera, Arroio, Alto Arroio, Araçatuba, Campo D’Una, 
and Grama (or Ibiraquera de Garopaba). Many of the fishers were de­
scendants of im m igrants from  the Azores Islands, who arrived in 
this part of Brazil about 200 to 250 years ago. Fishers from  other 
com m unities and m unicipalities also frequently fished in this 
lagoon.

The large majority o f local fishers have a living standard well 
above the poverty line. They own houses, have access to electricity 
and running  water, and own appliances. Many have bicycles but very 
few own cars. Few fishers depend exclusively on fishing for their live­
lihood; m ost com plem ent their incom e working in tourism-related 
activities such as construction and housesitting in the off-season. 
Some local fishers are small-scale farm ers. Fishers who come from 
other places are often retired from  the public or private sectors, and 
seem to have a higher standard of life than the locals. Many outsid­
ers, for example, drive their own car to the lagoon. Most of these 
outsiders fish for recreation.
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Local Economy

In the study region as a whole, tourism-related activities seem ed to 
be the m ain source of income for m ost people. Small-scale fishing 
and small-scale agriculture were the m ajor sources of incom e during 
the 19 7 0 s ,  but they became less im portant to the local economy by 
the late 1 9 9 0 s .  Fishing evolved from  a subsistence-level activity in 
the 1 9 5 0 S  to a m arket-oriented activity in the 1 9 7 0 s .  By the 1 9 9 0 s ,  it 
was a commercial activity and had also become a sport activity. Agri­
cultural production changed from  a m arket-oriented activity in the 
1 9 6 0 s  to a subsistence one in the 1 9 9 0 s .

The Ibiraquera region is a popular sum m er spot for tourists due 
to its scenery, the lagoon’s warm  and safe waters, and four beautiful 
ocean beaches. Most tourists come from  Porto Alegre, which is the 
largest city to the southwest. Although tourism  had started to develop 
in Ibiraquera by the late 1 9 7 0 s ,  tourism  boom ed in the region during 
the 1 9 9 0 S .  For instance, in the Barra da Ibiraquera house num bers 
increased about tenfold between 1 9 9 0  and 2 0 0 0  due to the construc­
tion o f sum m er cottages and guesthouses. In the Ibiraquera com m u­
nity, the percentage of sum m er cottages grew from  8 percent of the 
houses in the com m unity in 1 9 7 9  to 45 percent in 1 9 9 3  (Avellar 
1 9 9 3 ) .  In 2 0 0 0 ,  according to data obtained from  the local electricity 
distributor, this figure had jum ped to 81 percent.

Lagoon Fisheries M anagem ent

In the early 1960s, the Ibiraquera Lagoon fishery was m anaged com­
munally. M anagem ent practices were flexible and resilient7, based 
on local ecological knowledge, and enforced by social rules. (Seixas 
and Berkes 2003a,b) During the 1970s, the lagoon became open-ac- 
cess due to several changes in local socio-economic conditions, in ­
cluding the development of external m arkets for shrim p (Seixas and 
Berkes 2003b, Seixas and Troutt 2003). The system regained its re­
silience during the 1980s and early 1990s. We identified a num ber 
of key factors that have helped build resilience in the lagoon and 
some that have weakened it (Seixas and Berkes 2003b), as sum m a­
rised in Table 8.3.

186 C h a p t e r  E i g h t



Table 8.3. Key factors affecting social-ecological resilience of the Ibir­
aquera Lagoon management (after Seixas and Berkes 2003b)

______ Factors building social-ecological resilience_______________________________

Strong institutions (leadership and rule enforcement)

Good cross-scale communication (co-management of scientific and local knowledge) 

Political space for experimentation 

Equity in resource access

Use of (local people’s) memory and knowledge as sources of innovation and novelty

______ Factors weakening social-ecological resilience____________________________

Breakdown of locally-devised institutions and authority system

Rapid technological changes leading to more efficient resource exploitation

Rapid changes in the local socio-economic system

Institutional instability at higher political levels negatively affecting local management

Co-m anagem ent arrangem ents triggered by local fisher action 
(Seixas and Berkes 2003b), notably good cross-scale com m unication 
and political space for experimentation, allowed for the incorpora­
tion of local knowledge and fisher concerns into federal governm ent 
regulations. These new regulations served to optimise catch size 
while m aintaining the stock for the future and m inim izing conflict 
among user-groups by prom oting equity in resource access (Seixas 
and Berkes 2003b). During this period, through an agreem ent be­
tween the federal and state governments, two local fishery inspectors 
were hired for rule enforcem ent in the region.

However, in 1994, the inspector positions were discontinued, 
probably due to budget constraints, and enforcem ent became spo­
radic. The lack of personnel and equipm ent supplied by the Brazilian 
Agency for the Environm ent (I B AM A8) and the State Environmental 
Police in this new enforcem ent arrangem ent resulted in an unstable 
m anagem ent situation during the second half of the 1990s when 
rule breaking became com m on. The history of Ibiraquera Lagoon 
fisheries m anagem ent dem onstrates that institutional instability at 
higher political levels negatively affects local m anagem ent (Table
8.3). Institutional instabilities appeared to be the result of frequent 
changes in governm ent m anagem ent agencies in the last four de­
cades of the 20th century (Table 8.4). For instance, governm ent 
agencies responsible for fisheries enforcem ent in the Ibiraquera 
Lagoon changed six tim es during this period.
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Table 8.4. Government agencies responsible for Ibiraquera Lagoon fishe­
ries management during the past four decades

GOVERNMENT AGENCIES_______________________Political level Period_________

Fisheries regulations 

Decision-makers

Federal
Federal
Federal

1960-1967
1967-1989
1989-2000

State 
State

Federal/State
State

State 
Federal 
Federal 
State 
State 
State 
State

1980s
1980s

1992-1998
1992-1998

1960-m id-1970s 
1960s
1967-1989 
1982 -  1984 
1984-1989 
1991 -  1994 
1994-2000

-  Service for Fishing and Hunting a (SCP)
-  Federal Fishery Agency b (SUDEPE)
-  Brazilian Agency for the Environment0 (IBAMA)

Information providers

-  Fishery Research Instituted (IPEP)
-  State Association for Fishery Credit and Assistance 

e (ACARPESC)
-  Federal University of Santa Catarina' (UFSC)
-  Santa Catarina State Research Agency9 (EPAGRI)

Enforcers

-  State Department of Fishing and Hunting h(DECP)
-  Navy District Office '
-  SUDEPE
-  IPEP
-  ACARPESC
-  State Environmental Foundation ' (FATMA)
-  State Environmental Policek

Channel openings 

Decision makers and enforcers

-  Navy District Office Federal 1960s-1988
-  Municipal Government________________________ Municipal 1988-2000

Agencies:
a Serviço de Caça e Pesca do Minitério da Agricultura;
b Superintendencia do Desenvolvimiento da Pesca do Ministério da Agricultura;
0 Instituto Brasileiro do Meio Ambiente e Recursos Renovaveis;
d Instituto de Pesquisa e Extensäo da Pesca;
eAssociaçâo de Crédito e Assistência Pesqueira de Santa Catarina;
' Universidade Federal de Santa Catarina;
9 Empresa de Pesquisa e Difisäo Tecnológica do Estado de Santa Catarina; 
h Departamento Estadual de Caça e Pesca;
' Capitanía dos Portos;
‘ Fundaçâo do Meio Ambiente do Estado de Santa Catarina; 
k Companhia de Policia de Proteçâo Ambiental.
Observation: In fact, during the 1960s, regulations decision making, information provi­
sion, and enforcement were all performed by the local communities. Similarly, channel 
opening decision making and opening action were performed by local fishers and/or 
their fishers’ organisation, Colonia, from the 1960s until 1988; and from 1993 to 2000 
(Seixas and Berkes 2003b).
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Lagoon Fisher Groups and Stakeholder Conflicts

Lagoon fishers can be grouped according to i) whether they are locals 
or outsiders; 2) their status as full-time or part-time commercial fish­
ers, sport fishers, or subsistence fishers9; 3) their legal status: profes­
sional fishers, sport fishers, or unlicensed fishers; and 4) by gear 
group: cast-netters or gill-netters. These categories may overlap, as, 
for example, one person could be at once a local, full-time, profes­
sional cast-netter. Indeed, local fishers included all full-timers, m ost 
part-timers, and a few subsistence fishers, while outside fishers in ­
cluded m ost sport fishers. The large majority of fishers were cast- 
netters.

Major conflicts concerning lagoon fishery m anagem ent involved: 
a) fishers and tourists for the use of the lagoon area; b) gill-netters 
and cast-netters; and c) local fishers and those who come from  out­
side the lagoon area to fish. In addition, there was some disagree­
m ent between local fishers and governm ent m anagers concerning 
some fishing regulations and locally-devised m anagem ent tech­
niques (Seixas and Berkes 2003a). These disagreem ents were largely 
the result of different understandings of lagoon ecosystem dynamics 
(Seixas and Berkes 2003b).

Fishers vs. Tourists

The conflict between fishers and tourists has em erged during the 
last 25 years as a result of m ajor tourism  development in the com m u­
nities around the lagoon, with consequences for the lagoon fisheries 
(see below). Fishers’, tourists’, and tourism  entrepreneurs’ under­
standing o f how the lagoon and its surroundings should be m anaged 
differ vastly because o f their different goals. For example, fishers 
want to improve fishery production, tourists look for entertainm ent, 
and tourism  entrepreneurs want to increase their profits.

The conflict is frequently expressed in the form  of complaints by 
local fishers to authorities and to researchers. The biggest problem  is 
that local fishers feei powerless against tourists who usually have a 
higher degree of education, socio-economic status, and arguing 
skills. For example, when fishers and a local com m unity council 
complained to governm ent agents and the tourism  industry about 
construction irregularities, the governm ent ignored them  and the 
industry threatened them .
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Overall, this situation results from  conflicting goals and a differ­
ent degree o f dependence on resources. Ultimately, it expresses a 
lack of em pow erm ent of fishers and local com m unity councils; a lack 
of governm ent personnel and equipm ent to enforce regulations; and 
a m ism atch in scale of lagoon m anagem ent to accommodate local 
problem s through the regulatory and enforcem ent agencies at m u ­
nicipal, state, or federal levels (Folke et al. 1997; Brown and Rosendo 
2000; Kalikoski et al. 2002). Table 8.5 provides an overview of the la­
goon m anagem ent problem s and the regulatory and enforcem ent 
agencies at different political levels responsible for m anaging them .

Cast-netters vs. Gill-netters

The conflict between gill-netters and cast-netters has existed at least 
since the 1940s. The conflict is about resource allocation since gill- 
netters, who are only a few in num ber, capture m uch m ore resources 
with less hum an effort than the large majority of fishers who use cast 
nets. Moreover, the intensive use o f gili nets attached together and 
used as beach seines along the shore of the lagoon produced the col­
lapse of the fishery system at the end of the 1970s.10 In 1981, govern­
m ent regulations banned gili net use in the lagoon, as a result of cast- 
netters’ requests. Consequently, the conflict between the two groups 
temporarily disappeared until 1994 due to strong regulation enforce­
m ent provided by state and federal agencies. But the conflict flared 
up again due to lack of enforcem ent after 19 94.11

Over the past five decades, m ost conflicts appeared in the form  of 
argum ents, with a few episodes of physical confrontation and shot­
gun threats. Indeed, to avoid verbal or physical confrontations, gill- 
netters often run  away when they are approached by cast-netters. In 
2000, gill-netters included both local and outside fishers. According 
to some fishers, however, they were mainly locals spread across all of 
the lagoon com m unities. Interestingly enough, local cast-netters can 
nam e local gill-netters12 although gili net fishing is an illegal activity.

No m ovem ent towards the legalisation of gili net fishery has been 
observed, although a few individuals have suggested it. This probably 
happened because even form er gill-netters adm itted that the un re­
stricted use of gili nets was the m ajor cause of the fishery collapse. In 
addition, previous research showed that the small depth of the la­
goon does not sustain a gili net fishery, particularly in face of an in ­
creased num ber of fishers. Hence, this conflict essentially results
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from  the lack of strong regulation enforcem ent and penalties for gili 
net cheaters.

Until 1998, penalties consisted basically o f the im pounding o f il­
legal gear and sometim es the im position of a small fine, and were in ­
effective in discouraging fishers from  taking risks. Since then, ac­
cording to the Nature Law (Law 9605/98), fines have been increased 
and jail term s added. The problem  is that m any fishers are still tak­
ing risks in the face of weak enforcem ent in the lagoon. Although 
penalties are heavy, the transgressors are not being caught.

Local Fishers vs. Outside Fishers

Outside fishers started to come to the lagoon about two or three de­
cades ago when access to its shore became available due to road con­
struction. Conflicts only started to build up when the sport-fisher 
populations (mainly outsiders) increased, especially during the 
1990s. The conflict between locals and outsiders, however, is often 
low-key as all local fishers acknowledge the outsiders’ rights to fish at 
the lagoon. Physical confrontations rarely occur. From the point of 
view of m ost outsiders interviewed, there seem ed to be no conflict 
between them  and local fishers. Nevertheless, m any locals have com­
plaints about outsiders. First, some locals argue that outsiders are 
the ones who usually introduce m ore efficient bu t destructive gears 
into the lagoon, which are later used by both some locals and some 
outsiders. Second, some locals say that it is mostly outsiders who use 
banned gears such as gas lamps, small-mesh cast nets, and shrim p 
small-trawls. Third, local fishers respect each other’s fishing activi­
ties m ore than outsiders, especially concerning fishing spots and 
first-comers’ rights. Finally, because m ost outsiders are retired from  
other professions and only fish for sport and private consum ption, 
some full-time local fishers argue that these outsiders should give 
them  priority in accessing a fishing spot.

Therefore, the conflict in this case is about fishing rights, liveli­
hood dependency on fishing, and access to resources. Again, the 
weak enforcem ent of regulations contributes to the conflict because 
it allows for the use of banned gears.

C r i s t i a n a  S. S eix a s  a n d  F i k r e t  B e r k e s



Lagoon M anagem ent Problems in  the Late 1990s and their Roots

Resource users are quite aware of the m ajor environm ental and 
m anagem ent problem s affecting their livelihoods. According to 
some Ibiraquera fishers and local residents, intensification of tour­
ism  and lack of enforcem ent of environm ental regulation resulted in 
several problem s during the late 1990s, as presented in Table 8.5.

As Table 8.5 demonstrates, there are several agencies from  differ­
ent political scales and sectors in charge of responding to the envi­
ronm ental and m anagem ent problem s that affect the Ibiraquera La­
goon and its surrounding area. However, it was not our intention to 
m ap the entire institutional fram ework affecting resource m anage­
m ent in that region. The purpose here was to record some institu­
tions and organisations related to the lagoon environm ental and 
m anagem ent problem s that were pointed out by fishers. Problems 
mostly resulted from  a lack of co-ordination among these many m an­
agem ent agencies and their ineffective m anagem ent capabilities. 
For instance, the Santa Catarina State Environmental Foundation 
(FATMA) office in Tubarâo -  whose jurisdiction encompasses Im- 
bituba -  had, in April 2000, only seven personnel and one vehicle to 
m onitor eighteen m unicipalities concerning deforestation and water 
quality, among other issues. Another example is the State Environ­
m ental Police in M aciambu -  a jurisdiction that encompasses Im- 
bituba -  who had, in early 2000, only one group of four policemen to 
m onitor fisheries issues in thirteen municipalities.

Proposing an Alternative M anagement Structure for the 
Lagoon

So far we have discussed the need for institutional stability at higher 
political levels, problem s caused by the diversity and ineffectiveness 
of m anagem ent agencies, and the need for co-ordination among gov­
ernm ent agencies from  different levels and sectors. The current 
m anagem ent conditions have resulted in stakeholder conflicts, envi­
ronm ental degradation, and resource overexploitation at the 
Ibiraquera Lagoon and the surrounding area. We have also observed 
that stakeholder conflicts reflect a num ber of systemic problem s in ­
cluding a divergence in m anagem ent goals; disagreem ents about 
fishing rights and resource allocation; a lack o f resources to enforce 
regulations; a m ism atch in the scale of problem s and those o f m an­
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agem ent agencies; disem powerm ent of fishers and local councils; 
and different understandings of lagoon ecosystem dynamics. We 
now turn  to the question of what can be done to overcome such prob­
lems and develop an integrated and participatory m anagem ent plan.

Any prom ising solutions to these problem s depend upon the will­
ingness of governm ents at various political scales to deal with these 
issues. It may require governm ents to modify their current struc­
tures in order to: a) coordinate actions at different levels to m inim ise 
discrepancies in m anagem ent goals and policies; b) allow stake­
holder concerns to be addressed; and c) incorporate user knowledge 
into m anagem ent. The first task may be initiated by efforts such as 
the Train-Sea-Coast Program me in Brazil, which helps to build the 
capability of coastal m anagers at different scales. Tasks b) and c) may 
be accomplished by facilitating a participatory m anagem ent process 
for the Ibiraquera Lagoon.

The establishm ent of an Ibiraquera Lagoon m anagem ent Forum 
may help address stakeholder concerns and conflicts and build a 
knowledge base upon which m anagem ent decisions can be made 
through an adaptive co-m anagem ent process (Folke et al. 2002). 
Such a process can combine the elem ents o f co-m anagem ent (a shar­
ing of responsibility am ong governments, non-governm ent organi­
sations, and resource users) and an adaptive management approach 
prem ised on the idea of learning by doing and building on experi­
ence in an iterative way (Holling 1978; Walters 1986).

Such a forum  can benefit from  extensive experience in various 
parts of the world with co-m anagem ent and participatory m anage­
m ent in fisheries (Jentoft 1989; Pinkerton 1989; Hanna 1996; 
McCay and Jentoft 1996; Sen and Nielsen 1996; Pomeroy and 
Berkes 1997; Singleton 1998). Many case studies from  different 
world regions have reported on lessons with fisheries co-manage- 
m ent, and the m ajor issues that need to be addressed (Appendix A). 
The Forum  can also benefit from  the experience in Brazil with the 
concept of extractive reserves (Cunha 2002; CNPT-IBAMA 2002) 
some of which are found in the coastal zone.

The adaptive co-m anagem ent Forum  could be established through a 
joint effort of all of the federal, state, and m unicipal governm ent 
agencies holding responsibility for lagoon m anagem ent (e.g. 
IBAMA, Environmental Police, FATMA, EPAGRI, City Haii, and 
DPU -  Table 8.5) and other lagoon stakeholder-groups (local fishers,
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outside fishers, fisher organisation, local residents, tourists, and the 
tourism  industry).13 Scientists and natural resource m anagers could 
also be part o f the Forum  to provide information, m ethods and tools 
to be used in each of the co-m anagem ent phases: planning, im ple­
m entation, m onitoring, evaluation, and adaptation.

Because fisheries m anagem ent in Brazil is very centralised and 
its top-down m anagem ent culture will not change overnight, the Fo­
rum  would need to be a federal governm ent initiative initially to legit­
imate participatory m anagem ent. Moreover, various governm ent 
agencies would need to play a m ajor role in capacity-building to sup­
port the activities of the Forum, as NGO expertise in fisheries m an ­
agem ent that could assum e this role does not exist in this part of 
Brazil.

The Forum may search for prom ising conflict resolution m ea­
sures across different political scales. It may work to empower com ­
m unity councils and other local organisations by promoting, for in ­
stance, a diversity of courses on such topics as adult education, 
financial m anagem ent, environm ental legislation, and co-opera­
tives. It may also work to set up agreem ents between groups of stake­
holders by, for example, zoning different uses such as recreation and 
commercial fishing. The Forum  may prom ote co-m anagem ent be­
tween local resource users and governm ent agencies. For instance, 
the decision on the channel opening date (which depends on precipi­
tation, water level, water pollution, and ocean conditions) should be 
m ade every season in a com m on agreem ent between users and gov­
ernm ent. The Forum may also serve to m ediate discussions about re­
source use among local users and com m unity councils, and the m u ­
nicipal governm ent may legitimise agreem ents reached in such 
discussions (i.e., it may turn  an inform al agreem ent into a m unicipal 
by-law). In another instance, the Forum  may push the federal gov­
ernm ent to promote decentralisation o f the enforcem ent function 
from  federal and state governm ents to the m unicipal government, or 
even to com m unity councils, or the Forum  itself. This could result in 
a more effective, and possibly less expensive, enforcem ent regime, as 
local inspectors are m ore fam iliar with local conditions than are 
outsiders.
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Co-managing Knowledge fo r  Conflict Resolution and Resource 
M anagem ent

In this paper, we concentrate on one aspect of adaptive co-manage- 
m ent, that o f building a knowledge base to bridge user concerns and 
knowledge with m anager concerns and knowledge. The m ajor point 
here is that conflict resolution may be based on a com m on under­
standing of environm ental and m anagem ent problem s. As Hanna 
and Smith (1993: 66) point out, ‘a discussion of the various percep­
tions of the problem  [is needed] to arrive at a consensus of the true 
nature of the problem  and on a com m on principle that will structure 
the [co-management] process. The consensus includes recognition 
by each group that the other group’s objectives are viable and thus 
supportable.’

To create an Ibiraquera Lagoon Forum and an integrated knowl­
edge base, we propose a governance model (fig. 8.2) based on the 
Brazilian fisheries m anagem ent structure in 2000. The central of­
fice of the Brazilian Agency for the Environm ent (IBAMA) in 
Brasilia -  the national capital -  was responsible for approving all 
changes in fisheries regulation, while IBAMA’s offices at the state 
level were in charge o f presenting proposals of new regulations but 
did not have any power in decision-making.

In this model, we argue that governm ent authority and responsi­
bility should be transferred from  the IBAMA central office to its 
state-level offices through administrative de-concentration (Pomeroy 
and Berkes 1997). Managers working at the state-level office need to 
have the necessary skills to enter into a co-m anagem ent process. Ca­
pacity-building is needed for m anagers to: a) understand the im por­
tant contribution stakeholders may have in m anagem ent design, im ­
plem entation, m onitoring, evaluation, and adaptation; and b) learn 
tools and techniques to conduct workshops, to research stakeholder 
concerns and user knowledge, and to m anage conflicts among user- 
groups (or even between themselves and users).

Com bining science, m anagers’ knowledge, and users’ knowledge 
helps in the recognition that each knowledge system is valuable in 
providing different kinds of knowledge and different perspectives. 
Making resource users confident of their knowledge can increase 
user participation in decision-making and in providing local solu­
tions for m anagem ent problem s. Solutions to problems, based on lo­
cal knowledge, are m ore likely to be accepted by local com m unities 
(Antweiler 1998). In addition, increasing resource users’ confidence
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Establishing the Ibiraquera Lagoon Co-management Forum

Federal gov’t agency 
(central offices)

déconcentration

Federal gov’t agency 
(offices at state level)

capacity-building for co-management 

partnership -------
Federal gov’t managers 
(offices at state level)

Scientists 
(natural and social)

co-management proposal

Stakeholder Groups (SG)

self-organisation

SG 1 SG 2 SG XSG 3

representatives

Ibiraquera Lagoon Forum
SG-1, SG-2 ... SG-X, Managers, Scientists

Fig. 8.2. Establishing the Ibiraquera Lagoon Co-management Forum. Stakeholders 
may include: different fisher-groups, community councils, and other local non-gov­
ernmental organisations (e.g. representing tourists, small farmers, guesthouses and 
restaurants, constructors, nautical sports, etc.), as well as municipal government 
and any other state or federal government agency holding any responsibility for the 
lagoon management.

in their knowledge may even strengthen their ability to ‘co-operate 
with external institutions on an equal basis’ (Antweiler 1998: 490).

Specialists or scientists working with local knowledge and social or­
ganisations in coastal systems may provide capacity building. An ex-
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ample is the program m e in which researchers from  the Unit of Envi­
ronm ent and Development (NMD) of the Federal University of Santa 
Catarina (UFSC) has prom oted a course for capacity building on Ed­
ucation for ecodevelopment for schoolteachers in the lagoon area. Sci­
entists may also play a role in providing scientific data to comple­
m ent user and m anager practical knowledge. Hence, governm ent 
fisheries m anagers may invite both natural and social scientists from 
nearby universities (such as UFSC, UDESC14, UNIVAFI15, and 
UNISUFlS) or research institutes (such as EPAGRI17) to be a part of 
the co-m anagem ent process.

Once stakeholders have been identified (Berkes et al. 2001), Fo­
rum  participants can discuss and negotiate steps of the co-manage- 
m ent process and the actors to be involved in it. For instance, a board 
of representatives should be created for decision-making. Such 
board for the Forum  may include one or two representatives from 
each com m unity council, from  each governm ent agency and from 
each local NGO, who share a stake in the m anagem ent of the lagoon. 
Efforts should be m ade to bring together an equal num ber of repre­
sentatives from  governm ent agencies and from  other stakeholder 
groups in the board in order to really share the decision-making 
power.

Forum  participants can jointly discover the benefits, costs, and 
risks of such a process for each stakeholder group and for society in 
general. Self-organisation of the stakeholders is one of the key re­
quirem ents for the success of co-m anagem ent (Berkes et al. 2001). 
Hence, the first step in prom oting co-m anagem ent is to build capac­
ity for self-organisation of stakeholder groups. Capacity building 
could be done through courses offered by governm ent agencies and 
universities (cited above) working in the area. Effective participatory 
m anagem ent requires decision-making processes that are legiti­
mate, accountable, and inclusive, and that take into account multiple 
stakeholders and interests (Agrawal and Gibson 1999). In particular, 
legitimate representation is an issue; stakeholder m isrepresentation 
may create a bias in the decision-making process (Jentoft et al. 2001) 
and a consequent lack of compliance, as in the case of the Forum of 
Patos Fagoon in southern Brazil (see Box 1).
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Box 1 Participatory management: The Forum of Patos Lagoon, Brazil

An attempt to develop a participatory, cross-scale and cross-sector management ef­
fort in southern Brazil was the establishment of the Forum of Patos Lagoon in 1996. 
The Forum is a multi-partner entity encompassing 21 organisations from distinct poli­
tical, economic and legal sectors, which involved civil society to evaluate fisheries 
management and enforcement in order to propose new regulations and management 
alternatives (Reis and D’ lncao 2000). Although this Forum represents a very important 
step towards participatory and integrated management, Reis and D’lncao (2000, 
p.589-591) reported several issues that throw into question the fishers’ real participa­
tion in the process and the decision-making process itself:

Fishermen representatives are restricted to coordinators o f fishermen organisa­
tions and fishermen unions who are not necessarily active fishermen. Therefo­
re, decisions within the Forum may be taken apart from daily reality. It is also 
difficult to expect that only one person ... may represent equally well five or 
more communities [or different fisher-groups]... [As a consequence,] despite 
the regulation was discussed for more than 3 years, there are fishermen that 
misunderstand it or that think it is somehow harmful to their activity. [Moreo­
ver,] fishermen are not used to considering themselves responsible for regulati­
ons. So, an intense programme to make fishermen conscious o f the important 
role that is expected from them has to be developed by [the Forum],

If an Ibiraquera Lagoon Forum  can be created, there will be a need 
for a ‘working team ’ to build a knowledge base upon which decisions 
can be made. Some researchers, local residents, and m anagers, for 
example, could be part of the working team. Priority should be given 
to collecting inform ation on the m ajor environm ental problem s af­
fecting the lagoon area, such as the use of illegal fishing gears, sew­
age drainage into the lagoon and contam ination of the watertable, 
garbage dum ping, deforestation, and irregular construction around 
the lagoon area.

Initially, the team  can define research tools, techniques, and sam ­
ples to search and compile inform ation about the lagoon m anage­
m ent system, including stakeholder concerns and user knowledge. 
In traditional/local knowledge research, in general, information- 
gathering techniques and sam pling strategies may vary according to 
the local socio-political context and the diversity o f resource uses. In 
fisheries, for example, ‘the complex range of factors that probably in ­
fluences fishers’ [knowledge] m eans that reliance on a small sample 
could result in lim ited and perhaps biased data’ (Neis et al. 1999: 
222). The literature about traditional/local ecological knowledge, in 
general, and fishers’ knowledge, in particular, provides several tech­
niques such as sem i-structured interviews, focus groups, ethno- 
m apping, participant observation, and sam pling m ethods18 which
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may be used individually or complementarily to collect user local 
knowledge (cf. Neis et al. 1999; Usher 2000; Berkes et al. 2001).

The team  would need to be involved in data collection, organisa­
tion and comm unication, as well as in the discussion of such data 
with the public. The knowledge base would incorporate three m ain 
sources of information: 1) resource users, who would provide practi­
cal local knowledge; 2) m anagers, who would provide practical 
knowledge at local and/or regional scales, and scientific knowledge; 
and 3) scientists, who would provide scientific knowledge (fig. 8.3).

communication and
time to assimilate information

o>

communication and
time to assim ilate information

M anagers ScientistsR esource users

Knowledge b a se

Practical knowledge

Decision-making

Scientific knowledge

S u ggestion s of m easu res and 
stakeholder concerns

Implementation
Monitoring
Evaluation

Fig. 8.3. Building a knowledge base for co-management (partly based on Mackinson 
2000).
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To integrate user and m anager practical knowledge with scientific 
knowledge, m anagem ent-relevant inform ation m ust be collected, or­
ganised, and com m unicated effectively. For example, user and m an ­
ager practical knowledge can be organised in a systematic way and 
distinctions made between observation and inference (Usher 2000). 
Moreover, the process of collecting and organizing practical infor­
m ation (as opposed to scientific data) m ust also include techniques 
of validation (e.g. data triangulation). Particular attention may be 
given to practical inform ation directly relevant to conflicts among 
user-groups, since user statem ents may be ‘politicised’ (Neis et al. 
1999). Both practical inform ation provided by users and m anagers 
and scientific data m ust be considered during decision-making.

Both practical and scientific knowledge need to be made available 
to all actors in the co-m anagem ent process in a way that makes it ac­
cessible to them . For instance, because m any users are illiterate, fig­
ures, photos, videos, and radios, am ong other instrum ents, may be 
used to com m unicate information. Sufficient tim e should be pro­
vided for the groups to digest or check such inform ation. Resource 
users need tim e to assimilate external knowledge by testing it in their 
everyday practices. As Antweiler (1998: 489) pointed out, ‘Com m u­
nities m ust have the opportunity in term s of tim e and social institu ­
tions to discuss the given inform ation and integrate it into their sys­
tem. They need to gain their own experiences with the application of 
external knowledge along the lines of their socialisation practices.’

Giving tim e to resource users, m anagers and scientists to assim i­
late inform ation about an entire fishery system (including socio-eco­
nom ic and ecological inform ation at the local and regional scale) 
may also encourage the search for m ore creative and viable m anage­
m ent strategies and solutions to problem s. This may reduce the time 
stakeholders spend arguing with one another about their own, often 
limited, views of the system.

Inform ation gathering may take place during several phases of 
the co-m anagem ent process, including: a) the definition of m anage­
m ent goals; b) the building of an initial knowledge base concerning 
the economic, social, and ecological aspects of the system; c) the 
compilation of suggestions for, and decisions on, m anagem ent and 
conflict resolution m easures while considering their costs, benefits, 
and risks; d) the compilation of suggestions for, and decisions on, 
ways of im plem enting and enforcing such m easures; e) the compila­
tion of new data (through m onitoring) to evaluate the im plem ented 
m easures; f) and the form ulation of new suggestions about how to
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improve the im plem ented m easures. The use of adaptive m anage­
m ent m eans that new inform ation would be continually incorpo­
rated into the knowledge base (learning-by-doing) to assist with the 
search for m ore appropriate m anagem ent m easures iteratively 
through feedback.

The continuous process of planning, im plem entation, monitoring, 
and evaluation is necessary because resource systems are ‘non-linear 
in nature, cross-scale in tim e and in space, and have an evolutionary 
character’ (Holling et al. 1998). Moreover, resource systems are com­
plex in behaviour, non-linear, and unpredictable (Wilson et al. 1994). 
Therefore, m anagem ent m easures have to be adjusted in order to 
adapt to changes in the resource system. As well, m easures also have 
to adapt to changes in the socio-economic system, especially when 
stakeholder conflicts arise.

Conclusions

The adaptive co-m anagem ent Forum that we are proposing m aybe a 
feasible way to improve conflict resolution and resource m anage­
m ent in the Ibiraquera Lagoon area, taking into account fisheries 
m anagem ent policy in Brazil and the local social-political context. 
We are not advocating that this model be im plem ented universally, 
nor are we suggesting that this is the only way to solve stakeholder 
conflicts. The establishm ent of this Forum  and the creation of a com­
m on knowledge base may just be a first step towards conflict 
m anagem ent.

In m any cases, such a forum  will only provide a knowledge base 
and suggestions of prom ising solutions to governm ent agencies at 
higher political levels, which in turn  will make decisions that take 
into account other areas and groups of people. The central idea of 
this governance m odel is that stakeholder participation in m anage­
m ent decision-making increases stakeholder compliance; decisions 
may be supported and subsequently formalised by the government. 
Such an approach does not provide a blueprint for solutions, bu t an 
action platform for ‘adaptive m anagem ent processes and flexible, 
multi-level governance that can learn, generate knowledge and cope 
with change’ (Folke et al. 2002: io).

The key idea of an adaptive co-m anagem ent forum  is to present 
and discuss knowledge and the values and concerns of users, other
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stakeholders, m anagers, and scientists. As argued by Folke et al. 
(2002), the objective is to create a diversity of m anagem ent options 
in the search for viable socio-economic and ecological solutions for 
existing m anagem ent problems, in this case the Ibiraquera Lagoon. 
Such a process of cross-scale interaction (Berkes 2002) and m ulti­
level governance can provide inform ation for decision-making that 
may result in learning and knowledge adaptation for users, other 
stakeholders, m anagers, and scientists.

W hat are the possibilities of establishing a co-m anagem ent fo­
rum  in the Ibiraquera Lagoon or elsewhere? It is possible that stake­
holder interactions may never emerge out of interest-based politics, 
and it is also possible that the various levels of governm ent may not 
be willing to share power. The interactions among governm ent agen­
cies and the various actors may result in a different kind of m ulti­
stakeholder body with a different m andate or structure. Indeed, co­
m anagem ent is an interactive process that may arise from  negotia­
tion, joint problem-solving, and m utual learning (e.g. Kendrick 
2000; Blann et al. 2002).

Co-m anagem ent requires ‘two to tango’ (Pomeroy and Berkes 1997). 
While the governm ent may have to initiate the process in our case, 
the effectiveness of grassroots participation is what ultimately deter­
m ines success or failure. The relevant principle, som etim es called 
the subsidiarity principle, may be phrased thus: as m uch local solu­
tion as possible, and only so m uch governm ent regulation as neces­
sary. An adaptive co-m anagem ent structure cannot be im posed from  
the top down. It will depend on the ability of fishers and other stake­
holders to organise themselves, and the willingness o f the 
governm ent to facilitate it.

Notes

1. Natural Resources Institute, University o f M anitoba, W innipeg, Canada. E- 
mails: Seixas (csseixas@ hotm ail.com ) and Berkes (berkes@ cc.umanito- 
ba.ca).

2. This program m e was established in  1993 by the United Nations Division for 
Ocean Affairs and the Law o f the Sea (DOALOS/UN). In Brazil it has been 
supported since 19 95 by the federal governm ent th rough the In term inisteri­
al C om m ission for the Resources o f the Seas (CIRM) (Reis et al. 1999).

3. There m ay be stakeholders such as businesspeople who are not resource 
users. G overnm ent agencies are also considered stakeholders.
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4- The Lisbon principles -  a set o f guidelines on how ecological economics 
may help in  reaching the goal o f sustainable governance o f the oceans -  was 
proposed during a w orkshop held in  Lisbon, Portugal, in  1997, and sponso­
red by the Independent W orld C om m ission on the Oceans (IWCO) and the 
Luso-American Development Foundation (Costanza et al. 1999).

5. We focus on user knowledge instead o f stakeholder knowledge because tho­
se who depend on a resource for their livelihood are the ones who are m ost 
likely to have the best understanding o f the ecosystem that supports them  
(Berkes and Folke 1998).

6. Fieldwork was carried out between June 1999 and May 200 0 . Research m e­
thods included structured and sem i-structured interviews w ith key infor­
m ants and small groups, archival research, and participant observation. 
Interviews elucidated fisher knowledge, stakeholder conflicts, stakeholder 
concerns, m ajor m anagem ent problem s, actors and organisations responsi­
ble for and affected by such problem s, and the m ain  changes in  the local so­
cio-economic and ecological system in the last four decades. Archival 
research traced changes in  fisheries legislation, governm ent organisation, 
and the local socio-economic system. Participant observation was carried 
out to m onitor fishing activities and understand the role o f different actors 
in  the m anagem ent o f the lagoon. Data analysis was based on triangulation 
o f data from  field notes, transcribed interviews, and from  external sources 
including docum ents and literature. The m ain  findings were verified with 
key people, including fishers, local residents, local schoolteachers, and the 
fisher organisation’s president.

7. Resilience is defined here as the capacity o f a social-ecological system to buf­
fer disturbance, to self-organise, and to learn and adapt (Resilience Alliance 
2001).

8. Instituto Brasileiro do Meio A m biente e Recursos Renováveis.
9. Both full-time and part-tim e com m ercial fishers can sell their catches legal­

ly, while sport- and subsistence-fishers cannot. Full-time fishers are defined 
as those obtaining over 70 percent o f their total incom e from  fishing. Sport- 
fishers are m ainly outsiders who fish for fun  and do not depend on fishing 
for their living. Sport fishers com e especially from  neighbouring com m uni­
ties and m unicipalities, bu t also include som e tourists from  further afield. 
Subsistence fishers are individuals who do not sell their catches but fish to 
supplem ent their diets.

10. The Ibiraquera Lagoon is seasonally connected to the Atlantic Ocean two to 
three tim es per year th rough a channel. A lm ost all fishing resources in  the 
Lagoon com e from  the ocean w hen the channel is open. Fish and shrim p 
grow in the lagoon habitat, and retu rn  to the ocean as pre-adults and adults 
in  the next channel opening period. At the end o f the 1970s, the lagoon fis­
hery system collapsed due to over-harvesting. However, w hen m easures 
were taken to reduce over-harvesting during the 1980s, the system rapidly 
recovered because new  resources were seasonally entering the lagoon.

lí.  Since 1994, cast-netters have called IBAMA and the Environm ental Police 
on several occasions to denounce fishing rule infractions. G overnm ent offi­
cers have very seldom  com e into the lagoon to enforce rules because o f their 
lack o f personnel and equipm ent. For instance, in  1999 IBAMA had only 
one inspector w orking w ith two helpers and the Environm ental Police had 
four officers to m onitor all natural resources (including fisheries) in  a large 
area that encom passed several m unicipalities. In the face o f ineffective rule
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enforcem ent by governm ent agencies, som e cast-netters organised them ­
selves in  1998 to patrol the Upper basin. Nonetheless, they did not receive 
legal support to enforce fishing regulations. Moreover, m onitoring groups 
were threatened a few tim es w ith shotguns by gill-netters.

12. For instance, people could nam e ten gill-netters fishing in  the upper basin 
(see Fig. 1), eight o f w hom  had m ajor sources o f incom e other than fishing.

13. During fieldwork there were no NGOs actively working w ith environm ental 
issues in  the lagoon area, excepting the Ibiraquera com m unity council. But 
if  som e NGO were to appear on the scene, it would be a welcome addition to 
the Forum.

14. State University o f Santa Catarina.
15. University o f the Itajai Valley.
16. University o f Southern Santa Catarina.
17. Santa Catarina State Research Agency.
18. For example, surveys o f the m ost knowledgeable users, users from  different 

user-groups, gender-based surveys, etc.
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Appendix A. Im portant issues that may be addressed in 
establishing co-management regimes.3

Issues of concern

participation 
(user-groups and other 
stakeholders)

representation

participants’ motivation 
and commitment

building relationships

decision-making power

process legitimacy

local socio-political and 
cultural context

stakeholder values, inte­
rests, and conflicts

management boundaries

resource condition 

goals

costs, funding and 
budget allocation

depend on the history of participation, structure and pro­
cess of participation, resource conditions, and characte­
ristics of the programme (Hanna 1996) 
representation; degree of involvement (community sup­
port); scale and scope of users participation 
organisation of user-groups (core groups) and other 
stakeholders

cohesiveness and differences inside a community 
(differences within user-groups/ difference among user- 
groups)
heterogeneity of users (socio-economic, gender, race, re­
ligion, literacy level, etc)

social and economic incentives to cooperate 
compensations to change the status-quo 
early actions increase motivation

trust, respect, open communication (dialogue), bridging 
historical gaps, continual process of confidence building 
negotiation posture: flexibility, patience on the part of all 
stakeholders

decision-making level; structure of decision-making; de­
cision rules and distribution of authority 
uneven power; power sharing; power transfer

accountability; credibility; responsibility 
transparency of management decisions

social norms; political culture; cultural difference and 
misunderstanding; political and economic inequality 
authority system, stewardship; leadership 
rights (e.g. traditional rights) and property

public interest; private interest; common interest; hetero­
geneous interest
perceptions, preferences and behaviours of user-groups

physical (ecological), social, technical, economic, politi­
cal criteria

scarcity, abundance

clearly defined goals

shared cost of development projects 
private and social costs may diverge; search costs (cau­
se and scope of problems), bargain costs, monitoring 
and enforcement costs; transaction costs
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time frame slow enough for the full consideration of co-management 
issues

capacity-building -  at government level: training facilitators
-  at local level: environmental awareness training

institution-building -  nested institutions

information gathering -  technical information
-  local knowledge (‘time and place’ information)

monitoring, enforcement -  monitoring indicators
and compliance -  self-imposed regulation; voluntary compliance

evaluation measures (crite- -  sustainability: institutional, economical and ecological
ria) -  sustainability: stewardship, resilience, efficiency, equity

(Hanna 1996)
-  stewardship (time horizon, monitoring of behaviour, 

enforcement)
-  resilience (rule flexibility, structural adaptation, adapta­

tion to markets)
-  efficiency (cost-effectiveness: information costs, coor­

dination costs, enforcement costs)
-  equity (representation, process clarity, compatible ex­

pectation, distribute effects)
-  productivity

learning -  adaptive learning, social learning, mutual learning: lear-
_________________________ ning-by-doing_____________________________________

a Also known as: collaborative management, participatory management, joint manage­
ment, and joint stewardship.
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T he Rich Eat Fish and the Poor Eat 
Pork': The Decline of the Livelihoods 
of Handpickers of Aquatic 
Organisms in North Vietnam
Arie Pieter Van Duijn1 

Introduction

Before any fishing gear was invented, m en, women, and children 
used their hands and feet to capture fish and other aquatic organisms 
along the shores of rivers and seas. Over the years they developed 
artisanal fishing techniques to adapt to local conditions, the desired 
species, and the size targeted. The term  ‘fishing’ does not exclusively 
refer to the catching of fish, instead it touches on the capture of all 
aquatic organism s (Brandt 1972:2). On Cat Hai Island in North Viet­
nam  I found that people use, a variety o f techniques to catch fish and 
other aquatic organisms (Van Duijn 2002). The focus of this paper is 
on the livelihoods and techniques o f fishers who gather aquatic or­
ganism s with either their bare hands or by using simple gear (see fig. 
9.1). The latter I consider to be tools that can be carried and operated 
by an individual alone. On Cat Hai Island this m ethod for gathering 
molluscs (bivalves and gastropods), brachiopods, sipunculids, and 
crabs constitutes an im portant activity for the poorest local people in 
particular. As this m anner of fishing invariably encompasses the use 
of one’s hands to pick up the organisms, in this paper the term s 
handpicking, collecting, and gathering are used interchangeably to 
refer to this activity.

On Cat Hai Island the occupation of m arine resource exploitation u s­
ing active and passive gear has been declining in employm ent as well 
as production since at least as far back as 1990.2 In the case of m ost 
species that are or were handpicked, the inhabitants of Cat Hai Is­
land easily gathered aquatic organism s prior to 1990. For instance
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Fig. 9.1. Collection of molluscs on the tidal flats o f Cat Hai Island.

interviewees reported being fed up with eating m ud  crab (Scilla 
serrata), which is currently the m ost valuable local crab species. Col­
lected crabs were put into ceramic baskets and the fishers were not 
concerned about how m any escaped. More recently, window shells 
(Placuna placenta) were gathered in such quantities that people put 
them  in ponds near their houses so that they could gradually eat 
them .

Throughout the years aquatic organism s were collected mainly 
for consum ption purposes and sometim es as an additional source of 
incom e from  sale at a local market, bu t never as a m ain source o f in ­
come. Local people handpicked aquatic organism s whenever they 
had an appetite for them  or when food was scarce. The latter usually 
occurred when, as a result of climatic circumstances, it was difficult 
to go out to sea to catch fish and crustaceans. Especially in the sum ­
m er when the currents are strong, fisherm en were prevented from 
taking their small non-m otorised bamboo vessels out to sea. Be­
tween 1985 and 1989 this situation gradually changed because fish­
erm en started to equip their bamboo boats with engines.

Nowadays in the waters near Cat Hai Island, the catch per unit effort 
of alm ost every species of aquatic organisms is rapidly declining 
(ibid.). While handpickers gather those m olluscs and crabs that are 
in low dem and for consum ption, an increasing num ber of species is
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collected predom inantly for commercial purposes. This is the result 
of growing dem and from  domestic as well as international m arkets 
coupled with increasing prices. Interviewees report that dem and for 
high value species like Chinese dosinia (Cyclina sinensis) and rough 
periwinkle (Babylonia areolata) is so high that they can no longer af­
ford to keep them  for consum ption. As a consequence of declining 
catches, local people are shifting or trying to shift to alternative activi­
ties which provide higher or m ore stable incom es. However, these 
alternative livelihood opportunities are not readily available or acces­
sible. As a result, the problem s m ost frequently m entioned by inhab­
itants o f Cat Hai Island are an overall catch decline and widespread 
unem ploym ent (ibid.).

Until recently, the views of local people were m issing in prevail­
ing views of conservation and development and local people’s per­
spectives were not taken into account in policy design. This paper 
provides insight into the nature of the collection of aquatic organ­
ism s by those local people who depend on it and who consider it to be 
their ‘activity of last resort’. It provides a deeper understanding of the 
social and ecological factors that influence this activity and the envi­
ronm ental, social, and political developments that have led to a de­
clining catch. It provides a deeper understanding of the changing 
role of this activity in sustaining the livelihoods of artisanal fisher­
m en in a relatively isolated setting where alternative opportunities 
are lacking.

Data Collection

In my field research during 2000  and 2001, I used rapid rural ap­
praisal (RRA) and participatory rural appraisal (PRA) as the m ain 
tools for the collection of prim ary data. There is extensive docum en­
tation available on these tools and how to use them  (Chambers 2002; 
Cornish 1999; International Institute o f Rural Reconstruction 1998; 
Pido et al. 1996; Townsley 1996; Walters et al. 1998). Semi-struc­
tured interviews3 (SSIs) and focused group discussions (FGDs) con­
stituted the backbone of this investigation. This technique is flexible 
since new lines o f questioning or inquiry can be opened at any time 
during the actual interview. The SSI proved to be ideal for discussing 
topics or issues, building up case studies, and collecting historical in ­
formation. Group discussions are a variant of SSI. They are used in 
both field data gathering and com m unity validation. As stated by
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Pido et al. (1996), during fieldwork FGDs are effective in identifying 
social norm s and accepted views, pinpointing special interest 
groups, and knowing collective views and feelings. Besides, they al­
low for the continuous validation of what is said. W hen their em o­
tions carry participants away, other people frequently correct them  
and put things back into perspective. In m ost instances FGDs are 
preferable to SSIs. Especially when interviews are long, it appears 
that people in mixed as well as single gender groups enjoy the 
company of their peers and encourage each other in sharing experi­
ences.

Vietnam

Vietnam is rich in coastal and m arine resources, which include fish, 
molluscs, shrimp, mangroves, petroleum , and m ineral resources 
(Asian Development Bank 1999). It is internationally regarded as a 
biodiversity hotspot and w ithin its boundaries approximately io  
percent of the total num ber of species in the world can be found 
(Hoang Van Thang et al. 1998^). Like other Southeast Asian na­
tions, Vietnam faces a num ber of resource and environm ental issues 
within its coastal and m arine zones, including urban and industrial 
pollution, loss of biodiversity, over-fishing, and destruction o f wet­
lands (Asian Development Bank 1999).

The coastal zone of Vietnam is im portant to the country socio-eco- 
nomically. Firstly, fish is an im portant com ponent of the Vietnamese 
diet as, in 1997, approximately 40  percent o f the anim al protein in ­
take came from  fish and fish products (World Resources Institute 
2000:264). In the same year the consum ption of fish per capita was 
estim ated at 17.4 kilograms per year (ibid.:2Ô4). Secondly, fisheries 
play an im portant role in supporting the country’s economy. The 
value of exports of fish and fishery products (including molluscs and 
crustaceans) rose from  US$ 20 m illion in 1981 to US$ 252 m illion in 
1991 (Menasveta 1997:140) and an average of US$ 587 m illion per 
year in the period from  1996-98 (World Resources Institute 2000: 
264). In the period from  1996-1998 molluscs and crustaceans con­
tributed to 84 percent of total exports of fish and fishery products 
(ibid.:2Ö4).

In Vietnam m ost m arine and coastal resources are de jure  State 
property, bu t defacto there is an open access regime, which allows 
any num ber of people to go anywhere to exploit living aquatic re-
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sources. Fishery policies and plans in Vietnam focus largely on in ­
creased exploitation of coastal and m arine resources through raising 
aquaculture production, increasing the efficiency o f fish collection in 
coastal areas, increasing fisheries exploitation in offshore areas, and 
through the preservation of fish stocks for reproduction (Asian De­
velopm ent Bank 2000). The Ministry of Fisheries (MoF) regards 
coastal and m arine aquaculture as a way of increasing fishery pro­
duction and therefore foreign exchange earnings. Between 1993 and 
1998, total coastal and m arine aquaculture production increased by 
37 percent, while the area utilised for aquaculture increased by 38 
percent (ibid.:33). Rather than achieving this production increase 
through intensification, the comparable growth in area devoted to 
aquaculture indicates it has been accomplished through expansion. 
Aquaculture development has occurred at the expense of coastal eco­
systems like mangroves and coastal wetlands. It has been estimated 
that the cumulative effects of hum an activities have reduced m an­
groves from  some 4 0 0 ,0 0 0  ha in 1943 to approximately 150,000 ha 
at the present (ibid.). The loss and degradation of mangrove forest 
has led to a reduction o f the nurturing  and coastal protection 
functions and biodiversity provided by these forests.

Increasing international dem and for m arine aquatic products and 
the rapid development and urbanisation of coastal areas have created 
serious threats to the coastal environm ent and m arine resources 
(Menasveta 1997:140). The estimates of the total biomass for the m a­
rine waters of Vietnam range from  3-3.5 million tonnes and the po­
tential yield from  1.1-1.3 m illion tonnes. (Asian Development Bank 
1999:10; Menasveta 1997:141). W hen comparing this figure with the 
total m arine catch of 1998, which was estim ated at around 1.13 m il­
lion tonnes, the present level of harvest of inshore and coastal fishery 
resources may be close to or even above the long-term sustainable 
yield (Asian Development Bank 1999; Menasveta 1997).

Cat Hai Island

Cat Hai Island is a small and relatively isolated island located in the 
Red River Estuary (see fig. 9.2). Its total area is 2,556 hectares, of 
which around 1,965 hectares are covered in aquaculture ponds (Dis­
trict Statistical Office 2001). This leaves relatively little room for its 
14,099 inhabitants and the average population density am ounts to
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2,386 people per km 2 (ibid.). From an administrative point of view, 
Cat Hai Island belongs to Cat Hai District, which consists of h u n ­
dreds of islands and is a part of Hai Phong Province. In a spatial as 
well as an economic sense, the district is dom inated by Cat Hai Is­
land and neighbouring Cat Ba Island to the east. The latter is a well- 
known tourist destination in North Vietnam.

Ha N ám '

C at Ba Island

Do Son

2.5 Gulf o f Tonkin

Fig. 9.2. Cat Hai Island in  its regional context.

In Lach Huyen Straight, which separates Cat Hai Island from  Cat Ba 
Island, environm ental conditions are strongly influenced by the up­
per G ulf of Tonkin that borders the south of the island. Cat Hai Is­
land is bordered to the west by the Nam Trieu Estuary, which is part 
of the Red River Delta. As a result, environm ental conditions on this 
side of the island are dom inated by an influx of fresh water. This ex­
erts an influence on the presence or absence of particular species of 
aquatic organisms, m ost notably fish, shrimp, and m olluscs (Van 
Duijn 2002). To the north, Cat Hai Island is separated from  another 
island by a canal that was enlarged from  a mangrove stream  in 1987. 
This canal provides cargo ships, including coal ships coming from 
m ines in Quang Ninh Province, with improved access to Hai Phong 
port.
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From an employm ent perspective, Cat Hai Island is dominated, in 
order of importance, by the industry and handicraft sector, the salt 
farm ing sector, and the governmental sector (see Table 9.1). The in ­
dustry and handicraft sector employs about a third of all people who 
are officially registered as having a job. This is m ainly due to the pres­
ence o f two large and a num ber o f smaller fish sauce factories. In the 
north of Vietnam, Cat Hai Island traditionally has a nam e for high 
quality fish sauce. According to local fish sauce producers, at this 
m om ent the industry is not perform ing well. Difficulties originate 
from, among other things, poor governance, inability to ensure sta­
ble quality, a lack of business relations causing poor m arket access, 
strong competition from  the south of Vietnam, and lim ited access to 
credit (ibid.). Around a fourth of all people with jobs operate their 
own salt farm s. Salt farm ing is a small scale activity carried out on 
the scarce dry areas that have not been taken up by either urban de­
velopm ent or road construction. As there is hardly any suitable land 
left, the num ber of salt farm ers has not increased since 1995 (District 
Statistical Office 2001).

Table 9.1. Number of people employed4 on Cat Hai Island per sector (2000)

Sector Number o f people Percentage o f people Index (1990 = 100)

Aquaculture 301 5.0 % 327.2

Fisheries 354 5.9 % 62.1

Government 1,200 20.0 % 369.2

Industry and handicraft 1,995 33.3 % 123.9

Livestock 130 2.2 % 141.3

Salt farming 1,546 25.8 % 112.6

Trading and selling 250 4.2 % 227.3

Transportation 224 3.7 % 162.3

Total 4,005 100 % 139.2

Source: District Statistical Office 2001

From an employm ent perspective, the governm ent sector is the third 
m ost im portant sector and, as can be seen in Table 9.1, it is also the 
sector that has undergone the m ost rapid increase in employment. 
The size of this sector is closely related to an increased military and 
security presence, as this area is near Hai Phong port, which is rela­
tively close to the Chinese border. O ther reasons for the rapid in ­
crease in governm ent em ploym ent rem ain unclear. Besides the gov-
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em m ental sector, an increase is evident in all sectors except the 
fishery sector. The second m ost rapid increase is visible in the 
aquaculture sector. This sector has expanded into virtually every 
available area behind the large sea dikes that protect the island. Most 
of these areas were previously covered by mangroves. The only op­
portunities for further expansion are in areas outside the sea dikes 
that are still covered by mangroves. As cutting m angroves is officially 
prohibited and mangrove soils are generally not suitable for 
aquaculture development, this is not a viable option. In any case, 
shrim p farm ers report that further intensification is prevented by 
lim ited access to sufficient credit. A third conspicuous increase is 
that o f employm ent in the trading and selling sector. This increase is 
influenced by families that previously depended entirely on the ex­
ploitation of m arine resources and now try to sell a lim ited num ber 
of inexpensive consum er goods from  their houses in order to com­
pensate for declining catches.

The decline of the fishery sector is a direct result of the poor pros­
pects of the fishing profession. The older generation is gradually re­
tiring, while the younger generation is reluctant to go to sea. In the 
words of a local woman: ‘the young people no longer want to stay 
here. They no longer want to become fisherm en. Now they are al­
ways looking for a good chance to study, work, or get m arried in Hai 
Phong, Quang Ninh, or Hanoi. It is a good opportunity for them  to 
leave.’ Besides leaving Cat Hai District m any young people, as well as 
families, m igrate w ithin the district to try and profit from  the grow­
ing tourist industry on Cat Ba Island. As a consequence, during the 
last decade the population of Cat Hai Island has grown by only 8 per­
cent, compared to a provincial figure of 13 percent.

Although local people confirm  a statistical decline in the num ber 
of people working in the fishery sector, the official data only reflect 
jobs labelled as m ain occupations. Collection o f aquatic organism s is 
hardly ever a m ain occupation and therefore people who practise it 
are not classified as fisherm en, as they are not incorporated in an­
nual district fishery reports. This data should thus be treated with 
caution, as people who handpick aquatic organism s rem ain statisti­
cally ‘invisible’. The same is true for other part-time fisherm en using 
active and passive gear. Even though all people that were interviewed 
agree that the sector as a whole is in decline and that ever fewer peo­
ple fish as their m ain activity, the im portance of fishing activities for 
the inhabitants of Cat Hai Island is underestim ated.
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Importance of collection

The handpicking of aquatic organism s is an im portant activity for 
the poorest in particular and indeed an ‘activity o f last resort’ rather 
than an ‘occupation of last resort’. Households that are excluded 
from  other economic opportunities need to supplem ent their m ea­
gre incom e with the handpicking of aquatic organism s and are suf­
fering from  a declining catch. The degree of dependence on the col­
lection of aquatic organism s varies between and within the five 
com m unes on Cat Hai Island. These discrepancies are at least partly 
conditional upon the availability of alternative job opportunities. In 
turn  the availability of alternatives depends on the m ain economic 
activities in the com m une, as well as the location of that com m une in 
term s of relative isolation vis-à-vis other com m unes, transportation 
infrastructure, and collection areas. Throughout history, dwelling in 
the proximity of particular natural resources like fishing grounds, 
mangroves, and collection areas has influenced the activities tradi­
tionally carried out by local people. These activities are not easily al­
tered as long as there is no subsistence crisis. Even when such a 
crisis occurs, it is hard to find new opportunities on a small and 
relatively isolated island where land is scarce.

Socio-economic inequity w ithin com m unes results from  socio­
economic differences between individual households. In my re­
search I assessed the relative socio-economic status of two villages 
through a PRA technique known as socio-economic ranking. This 
tool requires a stack of cards on which have been written the nam es 
of all households in the village. Subsequently in separate sessions a 
num ber of key inform ants are asked to group these cards on the 
basis of perceived socio-economic status. This technique was 
adapted from  Gregory (1999), who applied it in Bangladesh. From 
these exercises em erged a general trend. On the one hand, stable 
households with a good standard o f living mostly consist of m en and 
wom en who work either for the governm ent or in the service sector, 
or households in which the m em bers carry out multiple occupations 
or which have overseas m em bers who send rem ittances back home. 
On the other hand, people whose livelihoods are m arginal are either 
unem ployed or do not have a stable job, as in the case of households 
dependent on the exploitation of m arine resources and salt farms. 
Among these categories, households that have older or handicapped 
m em bers or a large num ber of children are particularly vulnerable. 
On the basis o f a village survey, carried out in 2001, the leaders of two
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villages that are a part of Cat Hai town concluded that the socio-eco­
nom ic circumstances of the poor had deteriorated not only compared 
to other livelihoods but also in an absolute sense. Furtherm ore my 
own interviews show that it is very difficult to get out of this down­
ward spiral. Acquiring a governm ent job, for instance, which is guar­
anteed to improve som eone’s relative socio-economic status, is 
virtually impossible if  one does not have relatives already working for 
the government.

Com pared to the other four com m unes on Cat Hai Island the inhab­
itants of Dong Bai com m une appear to be m ost dependent for their 
subsistence on the collection of aquatic organisms. Here, the avail­
ability of alternative livelihood opportunities is limited, as approxi­
mately 95 percent of the inhabitants operate small salt farm s as their 
m ain economic occupation. On average this provides them  with 40- 
80 percent of their subsistence income. Around 70-80 percent of the 
inhabitants of Dong Bai have supplem entary incom es from  practis­
ing extensive aquaculture, distilling wine, keeping animals, or trans­
porting salt as labourers. However, 20-30 percent of the families in 
Dong Bai do not have such alternative opportunities and it is this 
group of people that is m ost dependent on the collection o f aquatic 
organism s as a supplem entary source of income. W hen these people 
are unable to collect aquatic organism s during the tim es when they 
are inhibited from  operating their salt farm s (i.e. w hen the sun is not 
shining) this category o f people experiences food shortage. For them  
life becomes increasingly difficult when the area accessible for col­
lection declines and their catch per un it effort decreases. This is espe­
cially true since the m ain season for the production of salt, which 
lasts from  the fourth lunar m onth until somewhere between the 
eighth and tenth lunar m onth (i.e. the dry season), is actually not the 
m ost suitable season. How lunar dates correspond with solar dates 
can be seen in Table 9.2. This period, when salinity is comparatively 
high, coincides with the w inter when tem peratures are lowest. Dur­
ing this tim e salt farm ing is less viable than during the hot rainy sea­
son w hen salinity is relatively low. Moreover, compared to other 
parts of the district, salinity is perm anently lower around Cat Hai 
Island due to river runoff from  the m ainland (World Wildlife Fund 
1993)-
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Table 9.2. Example of how lunar dates correspond with solar dates in the 
year 2003

1st day o f lunar month_____________ Corresponding solar date in 2003_____________

Thang 1 February 1 st

Thang 2 March 3rd

Thang 3 April 2nd

Thang 4 May 1st

Thang 5 May 31 st

Thang 6 June 30th

Thang 7 July 29th

Thang 8 August 28th

Thang 9 September 26th

Thang 10 October 25th

Thang 11 November 24th

Thang 12 December 23rd

In Van Phong com m une and Cat Hai town, a declining collection 
area and catch per un it effort is less of a problem. Inhabitants of Van 
Phong, along the m ajor transportation axis of the island, have other 
supplem entary jobs and the production of salt farm s is higher com­
pared to Dong Bai (Van Duijn 2002). Therefore m ost inhabitants of 
Van Phong only collect m arine resources in order to acquire income 
beyond what they consider to be sufficient to live. The inhabitants of 
Cat Hai town, the governmental, trade, and service centre of the is­
land, also appear to have m ore opportunities to find supplem entary 
incom e from  jobs like motorcycle taxi driver or brickmaker. How­
ever, for the poor fishers/collectors of Cat Hai Island alternatives 
providing a stable life are socially and economically inaccessible 
while even unstable alternatives are hard to find.

Collection of Aquatic Organisms on Cat Hai Island

On Cat Hai Island, people from  a large num ber of families are at 
some tim e during the year involved in the collection of aquatic organ­
ism s. Various techniques are used for the collection of molluscs (bi­
valves and gastropods), brachiopods, sipunculids, and crabs. In gen­
eral it is possible to differentiate between handpicking, fishing with 
the feet, and fishing by utilising simple tools like a knife, a long metal
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pin, a shovel or spade, a hoe, or a scratcher. The use o f a scratcher I 
discuss in m ore detail in the section on gender and age. These tech­
niques are carried out especially along the shore, on em erging sand­
bars and m udflats or in shallow water (see fig. 9.3).

.

L e g e n d  Aquaculture p onds

 1--------1 Collection a re a s  ■  Human
HI Low todai flat 
f t r l  M angrove forest 
E i l  Muddy todai flat

2 Dong Bai com m une I . “ 1 Rice lekJ
3 Nghia Lo com m une I I W ater

4 H oang C hau  com m une [.• • J Sandy tidal flat
5 Van Phong com m une I I other

Com munes

Gulf o f Tonkin

2  Kilometers

Fig. 9.3. Communes and collection areas of Cat Hai Island.

People travel on foot when gathering aquatic organism s in collection 
areas near their home, while they travel by bicycle to more distant ar­
eas. W hen areas are not accessible by land, like the offshore sand­
banks and m udflats across Lach Huyen, people make use of small 
m otorised bamboo boats. Those local people who do not own a boat 
pay a relatively small fee to accompany boat owners during periods 
when they hear collection is good in these areas.

The collected aquatic organism s are sold on a local m arket or to 
m iddlem en who visit or live on Cat Hai Island. These aquatic organ­
ism s are then consum ed locally or taken to Cat Ba Island, where they 
find their way to the kitchens of m any hotels and restaurants, to Hai 
Phong, and Quang Ninh Province, or all the way to China, depend­
ing on the m arket dem and for the species (see Table 9.3). A few col­
lectors report that when high value species are collected in small 
quantities they may choose to eat them  rather than sell them . The de­
cision to do so depends to a high degree on the level of dependence of
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a particular household on this activity and I found that m ost collec­
tors trade anything they can sell. An illustrative example is that of 
poor fisherm en using tram m el nets who sold three white prawns 
(Penaeus merguiensis) in an attem pt to cover their operational costs. 
The trend that is revealed by the previous example is clearly encapsu­
lated by a frequently m entioned local phrase: ‘the rich eat fish and 
the poor eat pork.’ Fishers (including collectors) cannot afford to eat 
aquatic organism s for which there exists (international) m arket de­
m and. Therefore people sell their catch and eat comparatively cheap 
pork instead.

Table 9.3. Final destination of aquatic organisms as reported by intervie­
wees in 2001

Common name Scientific name Local name Final destination

Chinese dosinia Cyclina sinensis Ngó China

Cockle spat So Trung Quoc China (after culture pe­
riod)

Mud crab Scilla serrata Cua China

Rough periwinkle Babylonia areolata oc Hu'ong China

Sanguinolaria diphos 
or Gari elongata

Tham Tham China

Venus clams Meretrix meretrix Ngao Hai Phong, Quang 
Ninh, China

Peanut worm Sipuculus nudus Sâu dát Hai Phong, China

Half-crenate ark Arca ‘anadara’ 
subcrenata

So long local market, Hai 
Phong, Quang Ninh

Lamp shell Lingula unguis Trá or Giá local market, Hai 
Phong, Quang Ninh

Lantern clam Laternula truncata Phut nirâc consumption, local 
market

Window shell Placuna placenta Diep consumption, local 
market

Glaucomya sp. Don consumption, local 
market

Ostrea spp. Há consumption, local 
market

Lucina philippinarum Ngán no longer available lo­
cally

Fiddler crab Uca spp. Cáy not investigated
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How people gather different species depends on a range of factors in ­
cluding: seasonality and other determ inants of resource availability; 
livelihood diversification; access to m arkets and m arket price; place 
of origin and specialisation; and gender and age of the collector. De­
pending on the mix of these factors, families and individuals special­
ise in the collection of one or m ore species of aquatic organisms. 
W hen people specialise in multiple species these are usually aquatic 
organism s that are collected during a single fishing trip or species 
that are collected in different seasons.

Seasonality

Seasonality can be divided into four distinct bu t closely related varia­
tions. First, seasonality refers to a part of the year w hen it is economi­
cally rem unerative to collect an organism. This particular period is 
usually a consecutive num ber of weeks or m onths. For instance, fil­
ter-feeding lam p shells (Lingula unguis) are present throughout the 
year. However, they are preferably collected just after the rainy sea­
son when they are fat due to an increased flow of deposit-carrying 
water from  the river.

Second, seasonality refers to a specific stage in the life cycle of an 
aquatic organism. For example cockle spat, locally known as ‘so trung 
quoc’ (roughly translated as the cockle that is exported to China), are 
collected only w hen they are living in the m uddy tidal flats along 
Lach Huyen Straight. According to handpickers, collection of this 
species starts during the fifth m onth of the Vietnamese lunar calen­
dar. For two m onths collection is optimal, bu t after this period pro­
duction gradually declines. During the beginning of the season the 
individual organism s are still too small to count and they are sold by 
io o  gram weights. Later in the season, collectors count them  before 
sale.

Third, seasonality refers to a subsequent num ber of days or hours 
during which people are physically able to collect a distinct organ­
ism. This depends on the water level around Cat Hai Island where 
waters are subjected to a diurnal tidal regime, with a m axim um  am ­
plitude of 4.3 m  (World Wildlife Fund 1993). Both m in im um  low 
tide and m axim um  high tide vary in height in a regular m anner 
throughout a period of approximately 28 days. Since, compared to 
the solar calendar, the Vietnamese lunar calendar is a better indica­
tor of tidal cycles and seasons, fishers, aquaculturists, and collectors
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plan their activities according to the latter. Local fisherm en’s prac­
tices are based on a combination o f local knowledge and the lunar 
calendar (see Table 9.4). Each m onth consists of 30 days rather than 
the lunar calendar’s 29 or 30. Handpickers start counting on day five 
of the first lunar m onth. From this day onward they add 14 days for 
each tidal cycle. Every half year an anomaly can be recognised, 
namely during the second and eighth lunar m onth. At these two 
m om ents collectors make a correction and add 12 days instead of the 
usual 14.

Table 9.4. Local fishing calendar

Thang Starting days o f two-week tidal cycles__________________________________

1 5  1 9

2 3 1 7 2 9

3 1 3 2 7

4 11 2 5

5 9 2 3

6 7 21
7 5 1 9

8 3 1 7 2 9

9 1 3 2 7

10 11 2 5

11 9  2 3

1 2  7  2 1

At the beginning and end of a tidal cycle (days 1 and 14) the tidal am ­
plitude is at its m axim um  since the high tide is at its m axim um  while 
the low tide is at its m inim um . From day 1 to day 7, both the maxi­
m um  high tide and the m in im um  low tide decrease. The tidal am pli­
tude is at its m in im um  on day 7. From day 7 to day 14, the amplitude 
increases and the cycle starts once again after day 14. As a conse­
quence of the cyclical m ovem ents of the tides, there are tim es when 
handpickers are unable to collect the particular species they target. 
For m ost collectors an obvious im pedim ent is a subm erged collec­
tion area. A low tide during tim es w hen the tidal amplitude is rela­
tively small is a less evident obstacle. During this period fisherm en 
theoretically have the entire day to carry out their activity on the u n ­
covered collection areas. While this is beneficial for the collection of
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some species like Glaucomya spp. since it enables people to collect it 
all day, it also entails an im portant disadvantage. As a consequence 
of prolonged exposure, the sea substrate becomes well drained and 
compact. This makes it difficult for people to dig. For the successful 
collection of Chinese dosinia it is a necessity that the water be retreat­
ing during the tim e of collection. This reveals the hiding place of the 
creature as well as facilitates its m anual collection as the substrate is 
easier to penetrate. These two species are m ost easily collected when 
the tide is high in the m orning and low in the afternoon. In m ost 
cases darkness is an obstacle for collection of aquatic organisms. For 
instance in the past, lam p shells were never collected at night, but 
rather during 5-7 days of a tidal cycle when the tide is low during the 
day. Even though there is no obvious reason to collect them  at night, 
this is no longer exceptional as handpickers enter into an agreem ent 
with m iddlem en who dem and a stable supply of lamp shells in re­
turn  for advance payments. In order to m eet their com m itm ents, col­
lectors are often forced to collect at night. Conversely, in the case of 
rough periwinkle there does exist an obvious reason. I found that 
handpickers find darkness to be indispensable for successful collec­
tion since rough periwinkles come to the surface when the tide is low 
during the night.

Finally, seasonality refers to local people’s ability to conserve the 
catch of a particular species. Some species can be collected and are 
edible only during periods when they are not easily preserved. This is 
a problem  experienced by collectors of rough periwinkle and 
Glaucomya spp for example. People who collect Glaucomya spp. face 
this problem  throughout the year while people who gather rough 
periwinkle only experience this problem  during sum m er.

Livelihood Diversification

Relatively simple gathering techniques make it difficult for m ost 
people to gather enough aquatic organism s to sustain their liveli­
hood on the basis of m arket sale. As a result, for all bu t a few collec­
tors, the gathering of aquatic organism s is a supplem entary occupa­
tion and source of income. Collection takes place, therefore, when 
people are not engaged in alternative livelihood activities. A clear ex­
ample is that o f Dong Bai com m une of north-eastern Cat Hai Island, 
where approximately 95 percent of the residents work as salt farm ­
ers. Since a salt farm  provides them  with on average 40-80 percent of
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their subsistence needs, these people m ust carry out supplem entary 
activities. Around 20-30 percent of all households in Dong Bai col­
lect aquatic organism s because o f a lack of other options. In Dong 
Bai the m ost popularly gathered aquatic organism  is lam p shell and 
collection is mainly carried out in rainy weather when people are 
prevented from  working on their salt farms.

Access to M arkets and M arket Price

People decide to shift from  one activity to another when carrying out 
their initial activity incurs an opportunity cost.5 Interviewees state 
that when a species which they are familiar with is in season, they 
will start gathering it as soon as they hear that its price is good. The 
gathering of half-crenate ark (Arca ‘anadara’ subcrenata) along the 
south of Cat Hai Island is a good example, since respondents report 
that the total num ber of handpickers reaches an estim ated maxi­
m um  of 500 m en, women, and children when collection is optimal. 
Collectors traditionally walk in the water and use their feet and toes 
to detect and grab the molluscs. As soon as their daily income from 
collection falls below the incom e from  their prim ary activity they will 
shift back. It is norm al for collectors to switch from  one species to an­
other when this is rewarded with a higher return. This switching be­
tween species is subject, however, to a variety o f restrictions. Restric­
tions that relate to location, custom, gender, and age I discuss in the 
next two sections. In the rem ainder of this section, I discuss market- 
based restrictions.

Even when a particular species can be collected in sufficient quan­
tities, access to a m arket is not a given. First, some species like 
Glaucomya spp. and rough periwinkle are difficult to preserve which 
inhibits transportation to any bu t local consum ers. As a result, dur­
ing the sum m er their m arket value is low. Rough periwinkle, for in ­
stance, can only be stored for a longer period of tim e during winter. 
As a result, its m arket value is comparatively low throughout the rest 
of the year. Second, people from  other districts and provinces come 
to Cat Hai Island to collect particular species of aquatic organisms 
while the inhabitants of the island do not target these species as a re­
sult of technical and social factors that block their m arket access. For 
instance, wom en from  Ha Nam (Quang Yen District, Quang Ninh 
Province), which is a predom inantly agricultural com m une north of 
Cat Hai Island, row their small bamboo boats to different parts of
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Hai Phong and Quang Ninh Province to collect various species of b i­
valve molluscs. In 1997 these wom en began to collect a particular 
kind o f cockle spat, locally known as so trung quoc, on the m uddy 
tidal flats east of Cat Hai Island. These spat are sold directly to shell­
fish farm s in Ha Nam as shellfish farm s requiring this particular 
species o f cockle were not present on Cat Hai Island in 2001 and 
there are currently no m arkets or m iddlem en where local people can 
sell this kind of spat on or near the island. The inhabitants of Cat Hai 
Island lack the necessary connections to sell this spat. Local people 
are similarly disadvantaged when they try to access other higher or­
der m arkets so as to receive a better price for products they are cur­
rently selling to m iddlem en or at local markets.

Place o f  Origin and Specialisation

Collectors can be found in all five com m unes on Cat Hai Island. Nev­
ertheless the num ber of inhabitants w ithin each com m une that 
handpick aquatic organism s depends to a large extent on the adja­
cency o f that particular com m une to im portant collection areas. Gen­
erally a greater num ber of handpickers can be found in Dong Bai 
com m une, Cat Hai town, and Van Phong com m une, which both 
border one or m ore collection areas (see fig. 9.2). In spite of the fact 
that economic incentives may in m any cases overrule physical dis­
tance, it appeared that specialisation is also a barrier.

Com pared to other com m unes, those that are situated close to an im ­
portant collection area for a specific species are m ore likely to have 
developed a specialisation in gathering it. For example, the half- 
crenate ark (Arca ‘anadara’ subcrenata) can be found predom inantly 
along the south-eastern side of Cat Hai Island. Thus it is collected 
mainly by people from  Cat Hai town. A similar kind of ‘com m une 
specialisation’ occurs with respect to Venus clams near Cat Hai town 
and lamp shells near Dong Bai com m une. The high value species 
like peanut worms and Glaucomya spp. that occur in mangrove areas 
bordering Dong Bai and Van Phong are collected m ainly by people 
from  these two com m unes. I found that this state of affairs corre­
sponds with the situation that exists at the lower level of the village. 
Furthermore, w ithin each village individual families often specialise 
in the collection of one or a few different species.
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W hen the specialisation of a particular family did not originate on 
Cat Hai Island, it could often be traced back to wom en originating 
from  Quan Yen District (Quang Ninh Province) who m arried local 
m en. This is related to the techniques that are used and the experi­
ence that is required. For example on Cat Hai Island there are few 
people who are knowledgeable and hence capable of successfully col­
lecting Chinese dosinia. Only local wom en who came from  Quang 
Yen District appear to collect Chinese dosinia well. W hen the tide 
starts to move out and the m uddy substrate is relatively soft and easy 
to penetrate they are skilful in recognising Chinese dosinia’s 8- 
shaped hole and subsequently collecting it using their bare hands. 
O ther collectors wait until the tide moves out before painstakingly 
turning over large areas using a hoe.

In other cases the species that is targeted is related to local cus­
toms of outsiders. For example, for over thirty years people from  An 
Lu com m une (Thuy Nguyen District), have been visiting Cat Hai Is­
land to collect fiddler crabs ( Uca spp.) that live between mangrove 
trees. People from  An Lu use fiddler crabs to prepare crab sauce. Peo­
ple on Cat Hai Island are not used to carrying out this activity. In 
spite of the fact that they are technically able to collect this species, 
they have no direct use for fiddler crabs and subsequently do not 
target them .

W hen a m arket is available and techniques and experience are not 
a lim iting factor, local people may change their behaviour. For in ­
stance, over twelve years ago people easily collected Venus clams 
(.Meretrix meretrix) with a diam eter of around 8xio cm. However 
around seven years ago large num bers of people from  Thai Binh 
Province started to visit Cat Hai Island to collect clams of all sizes for 
their shellfish farm s. W hen the availability of large clams declined 
local people started to collect smaller clams. Nowadays large clams 
have virtually disappeared and only local people from  Cat Hai town 
still collect a declining catch of small clams with a diam eter o f often 
less than o.8xi cm. The clams are sold to m iddlem en who come to 
the collection area or to their hom es to collect the catch. The m iddle­
m en sell the clams directly to shellfish farm s culturing the species. 
The example of Venus clams does not provide evidence o f local peo­
ple’s ability to successfully access new m arkets as local people were 
not the initiators bu t were offered a new m arket by m iddlem en.
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Gender and Age

Often collectors are people who, at the tim e when they are actually 
collecting, do not have any other obligations. The comparatively old 
are m ost likely to fall in this category and, when not in school, the 
comparatively young are a good second. Com pared to other people 
who, due to their age, are a part of the working population, people 
from  this category are m ore likely to not have any other obligations. 
As a result, engaging in collection is least likely to incur an opportu­
nity cost for this group. Furtherm ore, in the past wom en stayed at 
hom e to take care o f the children, do the housekeeping, repair fish­
ing gear, and sell the catch while their husbands went out to sea. 
Nowadays, even though wom en are increasingly incorporated into 
the work force, they are still m ore likely to stay around the house. As 
a result, in general wom en find it comparatively easier to m anage 
their tim e in order to collect aquatic organism s and thus are more 
likely to belong to this category than m en. Consequently, in com­
m unes where alternative livelihood opportunities are relatively avail­
able, a comparatively larger percentage of collectors consists of (old) 
wom en and children rather than m en (Van Duijn 2002). However, 
in Dong Bai com m une where during rainy days people cannot oper­
ate their salt farm s and have relatively few alternative livelihood 
alternatives, m en also engage in this activity.

Furtherm ore, when a specific technique for collection of a partic­
ular species is physically straining in the sense that it requires physi­
cal strength, a comparatively larger proportion of collectors consists 
of m en (ibid.). For instance the collection of Venus clam spat, for 
which a scratcher is used, depends to a high degree on physical fit­
ness and is thus carried out by a mix of m en and wom en. A scratcher 
is a bamboo or wooden stick of around 1.5-1.8 m  in length. An ap­
proximately 60 cm wide flat m etal bar is fixed to the end by m eans of 
an equally wide piece of wood. As can be seen in figure 9.4, the flat 
metal bar is used to scratch the bottom. Men use the scratcher while 
wom en follow them  to visually identify and collect the spat.

Finally, it is im portant to keep in m ind that, as m entioned in the ear­
lier section on access to m arkets and m arket price, in situations 
when alternative livelihood opportunities are available but their ac­
tual im plem entation would be economically less rational, both m en 
and wom en will change their m ain activity in order to try to maxi­
mise the benefits from  collection.
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Fig. 9.4. Collection ofVenus clams on the offshore sandbar south of Cat Hai town.

Causes of the Eroded Status of Coastal Resources

W ithout exception, local people recount that over ten years ago all 
kinds of aquatic organism s were abundant. W hether particular spe­
cies were collected or ignored depended on a person’s taste for spe­
cific species and the availability of other food sources. As is evident 
from  Table 9.5, local people’s observations show that the catch per 
un it effort of virtually all species of aquatic organism s that are col­
lected has declined dramatically. Respondents report that this declin­
ing catch per un it effort is the result of a num ber of social, economic­
al, and political developments. These developments have reduced the 
size of the area available for collection, led to the over-harvesting of 
aquatic organisms, and resulted in declining environm ental condi­
tions in collection areas.
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Table 9.5. Indexed productivity decline per unit effort of different aquatic 
organisms outside ponds in 20016

Common name 20 years 10 years 5 years 4 years 3 years 2001
ago ago ago ago ago

Chinese dosinia 100 50 20

Cockle spat 100 33

Half-crenate ark 100 100 100

Lamp shell 100 73 45

Lantern clam 100 55

Peanut worm 100 54 29

Rough periwinkle 100 30

Venus clams* 100 30 12.5

Window shell 100 0

Don 100 17

Ngán 100 25 5 0

Há 100 50 25

Tham Tham 100 24

Fiddler crab 100 42

Mud crab 100 0

* This number does not reflect the changing composition of the catch from adult to ju­
venile and the subsequent decline of the latter

The Reduced S ize  o f  the Area Available fo r  Collection

According to interviewees, the reduced size of the area available for 
collection is the m ain cause of the catch decline. This decreased area 
is a result especially of the construction of shrim p ponds. More re­
cent development of bivalve molluscs bottom  culture is contributing 
to the reduction of areas available for collection.

Around 45 years ago large sea dikes were constructed around Cat Hai 
Island to provide the inhabitants with protection from  annually reoc- 
curring storm s. These dikes were constructed in such a way as to not 
ham per the tidal flow in order to facilitate a continuous supply o f salt 
water for the benefit of salt farm s. As these sea dikes did not prevent 
water circulation, they are reported not to have had a significant im ­
pact on the availability of aquatic organism s in the area behind the 
dikes. The construction o f shrim p ponds that started in about 1996
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changed this situation. In the previous year China had halted the im ­
port of seaweed from  Vietnam and farm ers consequently got stuck 
with their produce, which they were only able to sell at approximately 
40 percent of the initial m arket value. This low price encouraged lo­
cal people to convert their pens to ponds. They cut mangroves and 
built small dikes. The latter inhibit tidal m ovem ent and thus create 
obstacles for collection. As a result of the construction of ponds local 
people are no longer able to handpick aquatic organism s in areas that 
were previously under an open access regime.

Presently ponds occupy approximately 1,965 ha or 75 percent of 
the total area of Cat Hai Island (District Statistical Office 2001). In 
these ponds local aquaculturists raise various species of shrim p or 
seaweed, or an ever changing mix of shrim p, seaweed and fish (Van 
Duijn 2002). Aquaculturists and governm ent officials report that on 
Cat Hai Island an estim ated 20 percent of the shrim p farm ers are 
m aking a profit, while around 30 percent break even, and approxi­
mately 50 percent actually loose money (Van Duijn 2002). The situa­
tion has been worsening recently since the People’s Committees of 
both Dong Bai com m une and Cat Hai town have started to ren t out 
parts of sandbanks and m udflats that were previously accessible for 
the collection of aquatic organisms. These m uddy tidal flats and 
sandbanks are rented to a small num ber of predom inantly outsiders 
for the purpose of practising the bottom  culture of bivalve mollusc. 
National governm ent policy contributes to this trend by encouraging 
the development o f aquaculture through the following: investm ent 
in water resource infrastructure; policies that increase the utilization 
of land and water areas for cultivating m arine products; favourable 
though insufficient credit for poor farm ers and fisherm en; and pref­
erential conditions for rem ote areas (Asian Development Bank 
2000:17). At the same tim e the local government, which has the au­
thority to withhold and revoke required perm its, allows this develop­
m ent to continue rather than responding to the protests of the 
m arginalised poor. Local people have subm itted petitions to request 
the governm ent to stop further development, especially on the 
m uddy tidal flats and sandbanks, which are nowadays the only areas 
still under an open access regime. But their voices are not heard, and 
these areas are now private property. As a result local handpickers, 
who have no alternative livelihood opportunities, are left with no th­
ing but a shrinking collection area.
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The Over-harvesting o f  A quatic  Organisms

Since 1991, a rising, mainly Chinese, m arket dem and for m ost spe­
cies of aquatic organisms has caused the m arket value of these 
aquatic organism s to increase. For local people m any species includ­
ing shellfish, shrim p, and fish have become too valuable to keep for 
consum ption. For that reason, local people have started to sell an in ­
creasing proportion of their catch on the m arket relative to that 
which they consume. Rising m arket prices, in combination with an 
overall fishery decline, have encouraged local people to increasingly 
target shellfish species that are still relatively abundant as a supple­
m entary source of food and income. Accordingly, local people have 
had to develop a taste for species that were previously ignored be­
cause they were considered to be unsavory. However, nowadays even 
these species are collected at a level of exploitation that appears to be 
unsustainable.

The depletion of stocks of aquatic organism s that are collected us­
ing artisanal techniques around Cat Hai Island seems to be the result 
of three interrelated socio-economic, political, and environm ental 
conditions. Due to an increasing m arket value, a declining stock will 
rem ain economically interesting to the point that collectors are no 
longer able to collect sufficient quantities for sale, or until the re­
source is completely exhausted. As a result, there is little chance for 
the stock o f a commercially valuable species to recover, since as soon 
as the word spreads that num bers are again increasing it will im m e­
diately become subjected to exploitation. All the m ore so, because 
species that are no longer a m ajor target continue to be collected as 
by-catch.

Besides the inhabitants of Cat Hai Island, outsiders from  other 
districts and provinces in Northern Vietnam are increasingly target­
ing aquatic organism s within the boundaries of the different com­
m unes of Cat Hai Island. These are mainly people from  nearby An 
Hai com m une, Do Son District, and adjacent provinces like Thai 
Binh and Quang Ninh. Some of these people have only recently 
started to fish w ithin this area while others have been fishing in the 
area for generations. Outsiders target aquatic organism s that are ig­
nored by local people as well as aquatic organism s that are also col­
lected by local people. In some instances the outsiders who were us­
ing mainly artisanal techniques have already departed, as yields are 
no longer sufficient. In other instances, as in case of the gathering of 
half-crenate ark (Arca ‘anadara’ subcrenata) during its m ost optimal
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period, respondents from  Cat Hai town refer to m ainland Thai Binh 
Province and Do Son District rather than to other com m unes on Cat 
Hai Island as the origins of the people collecting it. Local people re­
cognise that outsiders fishing within their area using comparatively 
m odern techniques like dredges, (electrical) push nets, and (electric) 
trawlers contribute towards catch decline. Nevertheless, they com ­
plain about this less than m ight be expected, as they are historically 
accustomed to an open-access regime.

The Declining Environm ental Conditions in  Collection Areas

Apart from  the reduced size of collection areas and over-harvesting 
of aquatic organisms, declining environm ental conditions in collec­
tion areas negatively influence the ability o f the coastal environm ent 
to sustain aquatic organism s targeted by handpickers.

According to local collectors the removal of mangroves and the 
construction of small dikes that inhibit the free circulation of water 
caused the environm ental conditions in both the ponds and the sur­
rounding coastal environm ent to deteriorate. However despite the 
fact that collectors were denied access to ponds during m ost o f the 
year, initially handpickers were still able to collect in supply-canals 
and even in shrim p ponds. However this could only be done once a 
year during an approximately 20-day period around the Vietnamese 
New Year. This is the only period during the year when salt farm ers 
are not operating their salt farm s. As a consequence, this period is 
used to drain the water from  the supply canals and ponds behind the 
sea dikes in order to clean and dry the ponds. During this tim e some 
handpickers entered into m utually beneficial agreem ents with pond 
owners to collect aquatic organism s in their recently drained ponds. 
Nowadays, this custom  is in decline, as local collectors report that 
pond operators add to the environm ental decline by using a particu­
lar chemical to kill fish living in their ponds. This chemical is also 
thought to kill shellfish living in the ponds and supply canals.

In Hoang Chau com m une, officials and fisherm en report increased 
sedim entation in Nam Trieu Estuary as a result of increased soil ero­
sion from  upland areas and the obstruction of a num ber of rivers due 
to the construction of dams. The latter has caused increasing sedi­
m ent deposition in the Nam Trieu Estuary. According to the people I 
interviewed, the am ount o f rainfall increased in 2001. This further
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increased the discharge of m uddy freshwater from  the river that 
coats collection areas and, according to respondents, causes shellfish 
to die. As a result of these environm ental changes, upstream  or on­
site, some species cannot be collected anymore. For example, local 
people report that an increasing am ount o f m ud is covering the 
sandy areas where Venus clams live. As a result of the effect of these 
environm ental changes people from  Hoang Chau com m une no lon­
ger collect Venus clams while people who collect them  on the east 
side of Cat Hai Island report a decline. In addition to these geophysi­
cal changes, local people are critical of the destructive effects of some 
the comparatively new techniques like dredges, (electrical) push nets 
and (electric) trawlers, predom inantly by outsiders. These tech­
niques are reported to cause damage by disturbing the m ud, which 
subsequently settles on the areas where Venus clams live.

Conclusion

On Cat Hai Island a num ber of social, economic, and political devel­
opm ents have led to a sharply reduced catch o f aquatic organisms. 
This declining catch is a consequence of a decrease in the size of the 
area available for collection, declining environm ental conditions, 
and over-harvesting. Households that need to supplem ent their m ea­
gre incom es through the collection of aquatic resources suffer the 
m ost from  the catch decline since alternative economic opportuni­
ties are socially and economically inaccessible. Governmental poli­
cies aggravate their situation by allowing local collectors to be in ­
creasingly excluded from  the aquatic resources they depend upon, 
thus endangering their social-economically already weak position. 
This results in increased hardship. W ithout proper governance, the 
poverty and deprivation of the coastal poor will only increase.

Notes

1. E-mail address: ap_vanduijn@ yahoo.com
2. The Cat Hai District Statistical office started collecting fishery data in  1990.
3. The sem i-structure d interview is a field technique w here the in form ant is 

guided by the researcher during the interview by m eans o f a predeterm ined 
set o f open-ended questions.

4. This refers to the num ber o f people that are officially registered as having a 
job and the sector they are officially registered as working in.
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5- An opportunity cost is the difference between the actually achieved return  
and the m axim um  w hich could be achieved (Lloyd & Dicken 1983).

6. As reported by interviewees and m easured either from  the last available year 
or the first tim e a decline was detected.

References

Asian Development Bank
1999 Draft Coastal and M arine Protected Areas Plan. Volume 2 o f ADB 5712- 

REG Coastal and Marine Environmental Management in the South China 
Sea (East Sea), Phase 2. Socialist Republic o f Vietnam: Asian Develop­
m en t Bank.

2 0 0 0  Review o f Institutional, Policy, and Legal Fram ework for Coastal and 
M arine Environm ental M anagem ent. Technical Annex 3 o f ADB 5712- 
REG Coastal and Marine Environmental Management in the South China 
Sea (East Sea), Phase 2. Socialist Republic o f Vietnam: Asian Develop­
m en t Bank.

Brandt, A.
1972 Revised and enlarged Fish Catching Methods o f the World. London: Fishing 

News (Books) Ltd.

Cham bers, R.
2002 Participatory Workshops: a sourcebook o f 21 Sets o f Ideas and Activities. 

London: Earthscan Publications Ltd.

Cornish, A. (Ed.)
I9 9 9  Rapid appraisal techniques fo r  social data collection in coastal communities. 

A  handbook fo r  fieldworkers and residents. W etlands International. Asia 
Pacific. H om e Peace Limited Partnership and Group, Hatyai.

District Statistical Office
2001 Requested statistical data from  Cat Hai District Statistical Office.

Gregory, R. and K. Kamp
I999 Poverty ranking: bringing aid to the poorest. In: D. Griffits (Ed.), 

Aquaculture extension in Bangladesh. Experiences form  the Northwest Fish­
eries Extension Project (NFEP)  1989-92. Bangladesh: Fisheries M anage­
m en t Support (FMS) and the Northwest Fisheries Extension Project 
(NFEPP). Pp. 49-60 .

International Institute o f Rural Reconstruction
1998 Participatory methods in community-based coastal resource management, 

vol. 3. Silang, Cavite (Philippines): International Institute o f Rural Re­
construction.

Lloyd, P.E. and P. Dicken
1983 Location in Space: A  theoretical approach to economic geography. 2nd Edi­

tion. London: H arper & Row Publishers.

A r i e  P i e t e r  V a n  D u i j n 237



Menasveta, D.
1997 Fisheries Management Frameworks o f the Countries bordering the South 

China Sea. FAO Bangkok: Regional Office for Asia and the Pacific RAP 
Publication 1997/33.

Pido, M.D. (Ed.)
1996 A  Handbook fo r  Rapid Appraisal o f Fisheries Management Systems (version 

1). Educ. Ser. 16. M anila (Philippines): ICLARM.

Townsley, P.
1996 Rapid rural appraisal, participatory rural appraisal and aquaculture. 

FAO Fisheries Technical Paper. No. 358. Rome: FAO.

Van Duijn, A.P.
2002 A n Assessment o f Local People’s Perspectives on Management, Gear and 

Methods o f Living Aquatic Resources Exploitation on Cat Hai Island, 
Vietnam. M aster o f Science Thesis. Thailand: Asian Institute o f Technol­
ogy-

Van Thang, H., G. H odgson, E. Hresko, and C. Ovel (Eds.)
1998 Coastal Biodiversity Priorities in Vietnam. Proceedings o f the W orkshop 

on Coastal Biodiversity Priorities in  V ietnam , Hanoi. 4-6 November 
z997-

Walters, J.S., J. Maragos, S. Siar, and A.T. W hite
1998 Participatory Coastal Resource Assessment: A  Handbook for Community 

Workers and Coastal Resource Managers. Cebu City (Philippines): Coastal 
Resource M anagem ent Project and Silliman University.

World Wildlife Fund V ietnam  M arine Conservation N orthern Survey Team
1993 Survey Report on the Biodiversity, Resource Utilization and Conservation 

Potential o f Cat Ba Region, Haiphong, N. Vietnam. Switzerland: WWF- 
International.

World Resources Institute
2 0 0 0  World Resources 2000-2001 -  People and Ecosystems -  The Fraying Web o f 

Life. W ashington, D.C.: W orld Resources Institute.

2 3 8 C h a p t e r  N i n e



Index

a q u a c u l t u r e  12, 35, 215, 217- 
2 1 8 , 2 2 0 ,  233

b ê c h e - d e - m e r  53 -54 , 5 6 , 1 0 0 -  
103 , 105 

b io d iv e r s i ty  12-15, I 7 ‘2 °» 2 2 >
24> 3° . 32_33> 37. 39. 4 2"43> 
4 9 -5 0 - 5 2 ,  9 5 - 9 6 ,  1 0 4 , 105, 
1 0 7 -1 0 8 , i i i ,  113-114, 125-127, 
148-151, 214-215  

b io m a s s  2 0 ,  1 0 4 , 124 -1 2 5 , 128- 
1 3 5 ,1 3 8  1 4 0 -1 4 3 , 145, 151, 215 

b io - p r o s p e c t in g  165 
B ird s  D ire c t iv e  159 , 161-163 , 

171
b la s t  f i s h i n g  3 7 ,5 8 -5 9  
b o u n d a r y  - íe s  17-18, 2 8 -3 4 , 3^> 

38> 43

c o a s ta l  a n d  m a r i n e  c o n s e r v a t io n  
p r o g r a m m e  1 9 , 9 6 ,  9 8 - 9 9 ,  
1 0 4 -1 0 7 , in -1 1 3  

c o a s ta l  a n d  m a r i n e  p r o t e c t e d  
a r e a  ( s e e  a ls o  m a r i n e  
p r o t e c t e d  a re a )  8 8  

c o a s ta l  r e s o u r c e s  5, 14, 21, 2 7 , 
33, 3 5 -3 6 , 61 , 6 5 - 6 6 ,  6 8 ,  71, 
101, 1 1 9 ,1 2 1 , 154, 181, 2 1 4 ,
231

c o a s ta l  z o n e  m a n a g e m e n t  12, 
18, 21, 23 , 2 6 -2 7 ,  32 "34> 43> 
6 0

C IT E S  se e :  c o n v e n t io n

C M C P  se e : c o a s ta l  
C M  P A  s e e : c o a s ta l  
c o - m a n a g e m e n t  11, 1 9 , 21, 3 0 ,

32 , 3 6 , 4 0 ,  4 1 , 81, 8 7 , 9 5 , 183, 
185, 187 , 193 , 1 9 5 -1 9 8 , 2 0 0 -  
2 0 3 , 2 0 6 - 2 0 7

c o m m e r c i a l i s a t i o n  1 0 0  
c o m m u n i c a t i o n  8 1 -8 2 , 8 6 ,

1 0 9 ,  187 , 2 0 0 ,  2 0 6  
c o m m u n i t y  - ie s  (p e o p le )  17, 

2 0 -2 1 , 2 4 - 2 6 ,  3 0 , 33, 35, 4 0 ,  
4 2 ,  4 7 , 6 0 - 6 1 ,  7 5 -7 7 , 8 0 -8 1 , 
8 4 -8 7 ,  9 4 - 9 9 ,1 0 1 - 1 0 4 ,  1 0 6 -  
114, 171, 1 8 1 ,1 8 3 , 1 8 5 -1 8 6 , 
1 8 8 -1 9 0 , 1 9 5 -1 9 9 , 2 0 1 , 213 

c o m m u n i t y - i e s  (f ish )  6 0 -6 1 ,  
1 2 3 -1 2 5 -12 9 , 131-136, 138-139 , 
1 4 3 -1 4 4 ,1 4 6  
d e v e lo p m e n t  8 0 ,  9 4  

c o n f l ic t ( s )  i o ,  14, 1 9 , 21, 2 8 - 2 9 ,  
4 0 ,  73 , 1 0 2 -1 0 3 , I o 8 > I IO > l8 l_  
1 8 2 , 1 8 4 -1 8 5 , 1 8 9 -1 9 4 , 1 9 6 , 
2 0 1 - 2 0 2 ,  2 0 4  
m u l t i p l e ,  u s e  21 

c o n s e r v a t io n  12, 1 9 -2 0 ,  2 2 , 32-
33, 3 9 , 41 , 4 3 , 4 9 ,  75 , 7 9 - 8 0 -  
83 , 85 , 8 7 , 8 9 ,  9 3 , 9 5 - 9 6 ,  9 8 ,  
9 9 ,  n o

c o n t i n e n t a l ,  s h e lv e (s )  2 0 ,  50-51 
C o n v e n t i o n  o n  i n t e r n a t i o n a l  

t r a d e  i n  e n d a n g e r e d  s p e c ie s  
o f  w i ld  f lo r a  a n d  f a u n a  53, 
57 -5 8 , 7 0

239



c o - o p e r a t iv e s  2 4 ,  81, 8 3 -8 5 , 91 , 
!95

c o r a l  r e e f s  17-18, 2 0 ,  2 6 ,  4 9 -5 1 , 
5 6 -5 8 , 6 0 - 6 2 ,  9 3 , 9 7 ,  1 0 0 ,
119, 134 

c o n s u m p t i o n  2 0 ,  53, 7 4 ,  7 8 ,
1 2 0 , 1 2 4 , 139 , 141-143 ,191 , 
2 1 2 -2 1 4 , 2 2 3> 2 34

d e v e lo p m e n t
c o a s ta l  ( z o n e )  10 -21 , 3 0 , 3 4 , 

4 2> 43
s u s t a in a b l e  14, 2 9 ,  35, 37, 

7 6 ,  8 4  
d is a s te r ( s )  32 
d is  j u n c t u r e  2 8  
d iv e r s i ty  ( f is h  s p e c ie s )  124-125 , 

1 2 8 , 131, 13 6 , 1 3 8 ,1 4 1 , 145 
d o n o r s  1 0 7  
d y n a m i t e  f i s h i n g  105

E a r th  S u m m i t  32 , 37 
e d u c a t io n  6 1 , 8 6 - 8 7 ,  i o 4>

195, 1 9 8
E E Z  se e :  e x c lu s iv e  e c o n o m ic  

z o n e
E F Z  s e e :  e x c lu s iv e  f i s h in g  z o n e  
e m p l o y m e n t  211, 213, 2 1 7 -2 1 8  
e x c lu s iv e  e c o n o m ic  z o n e  2 0 ,  

7 9 ,  1 6 0 -1 6 2 ,  1 6 5 -1 6 8 ,1 7 0 -  
172 , 174

e x c lu s iv e  f i s h in g  z o n e  1 6 0 -1 6 1

f r o n t i e r  s o c ie ty  25 , 3 6 , 4 2

g o v e r n a n c e  9 , 13, 23 , 31, 34-35, 
37, 4 2 -4 3 , 8 7 -8 8 ,  181-182 ,
1 9 6 ,  2 0 2 ,  21 7 , 2 3 6

H a b i ta t s  D ire c t iv e  1 5 9 -1 6 2 ,
1 6 4 -1 6 5 , 1 7 0 -1 7 2 , 1 7 4 -1 76  

h e r d e r - f i s h e r s  19 , 75 , 81 
h o u s e h o ld ( s )  12-13, : 7> 2 I > 2( >̂ 

3 0 , 35, 4 0 ,  5 8 , 2 1 9 , 2 2 3 , 2 2 7 , 
2 3 6

IC Z M  se e : m a n a g e m e n t ,  i n t e ­
g r a t e d  c o a s ta l  z o n e  

ille g a l( i ty )  3 6 -3 7 , 4 3 , 7 9 ,1 0 1 -  
1 0 2 , 1 9 0 -1 9 1 , 1 9 4 , 1 9 9  

im a g e  38
IM O  se e : i n t e r n a t i o n a l  m a r i t i m e  

o r g a n i z a t i o n  
i n t e r n a t i o n a l  m a r i t i m e  o r g a n i z a ­

t i o n  2 0 -2 1 , 1 6 6 - 1 6 8 ,1 7 0 -  
176

in te g r a t iv e  a p p r o a c h  14, 17,
2 6 -2 7 ,  2 9 ‘3°> 4 2_43  

i n t e r v e n t i o n  13-14, 33, 5 8 , 93 - 
9 6 ,  9 8 - 1 0 0 ,  1 0 4 ,1 0 7 ,  n o - 1 1 4

ju r i s d i c t i o n  2 0 ,  1 6 0 -1 6 2 , 165- 
1 6 6 , 172, 174 , 1 9 2

k n o w le d g e  14, 16 , 17, 3 0 , 31,
3 9 , 1 9 6 ,  1 9 8 , 2 0 0  
b o d ie s  o f  15, 16 , 2 4 ,  25 , 4 0  
lo c a l  21, 2 4 ,  1 8 4 ,1 9 6 ,  1 9 7 , 

1 9 9 ,  2 0 0  
s c i e n t i f ic  8 6 ,  139 , 1 8 4 , 2 0 0 ,  

2 0 1

l e a r n i n g  19 3 , 2 0 0 - 2 0 3 ,  2 ° 7  
le g a l  f r a m e w o r k  73, 75 , 7 9 ,  87 - 

8 8 ,  1 0 7 , 175 
l iv e l ih o o d (s )  17, 1 9 , 2 4 ,  30-31, 

35, 37, 8 7 , 9 4 ,  1 0 0 -1 0 1 , 1 0 7 , 
1 0 9 ,1 1 3 , 181, 185, 1 9 1 -1 9 2 ,
211, 213, 2 1 9 - 2 2 0 ,  2 2 4 ,  2 2 6 ,  
2 3 0

2 4 0 I n d e x



d iv e r s i f ic a t io n  2 2 6  
L O S C  s e e : U n i t e d  N a t io n s

m a n a g e m e n t
a d a p t iv e  1 8 2 , 19 3 , 2 0 2  
a l t e r n a t iv e  1 9 2  
i n t e g r a t e d  c o a s ta l  z o n e  12- 

13, 18, 21 , 23 , 2 6 ,  32 , 3 6 ,
4 3 . 9 4 - 9 5 .  9 9 .  1 0 4 -1 0 5 , 
1 0 8 - i n ,  1 5 9 ,1 7 6 ,  2 3 7  

f i s h e r i e s  1 0 2 ,1 0 3 ,1 3 9  
la g o o n  1 8 9
m a r i n e  p a r k  17, 18, 1 9 , 2 0 ,  

21, 75 , 8 0 ,  83 
p a r t i c ip a to r y  1 9 9  

m a n g r o v e  33, 4 9 - 5 0 ,  2 1 4 , 2 1 6 - 
2 1 9 , 2 2 8 - 2 2 9 ,  2 33> 2 35 

m a p ( s )  32 , 3 8 , 1 0 4 , 1 0 6 ,  n o ,  
112-114, 1 4 2 -1 4 3 ,1 4 5  

m a r k e t ( s )  18, 21, 2 4 ,  2 6 ,  3 6 , 
4 0 ,  4 2 ,  4 5 , 53-54 , 57, 7 8 , 83 , 
103 , 119-121, 1 3 7 ,1 5 9 , 175, 
1 8 6 , 2 1 2 , 2 17 , 2 2 2 - 2 2 4 ,  2 2 7> 
2 2 9 - 2 3 0 ,  233 

m a r i n e  p r o t e c t e d  a r e a  1 8 -2 0 , 
6 0 - 6 1 ,  7 3 -7 4 , 8 0 ,  8 5 -8 6 ,  9 4 ,  
9 9 ,  1 0 6 ,  i i i ,  159 

m a x i m u m  s u s t a in a b l e  
y ie ld  4 2 ,  1 0 2 , 139 , 1 4 0  

m a x i m u m  ( m a r in e )
d iv e r s i ty  5 0 -5 1 ,1 2 5 , 1 2 6  

m e t h o d o lo g y  17-18, 23 
m i g r a t i o n

(b ird s )  7 7 , 7 9 ,  83 
(p e o p le )  25 , 4 0 ,  9 8 ,  1 0 0 , 

2 1 8
m i n i n g ,  ( s a n d )  31, 35, 6 0  
m o b i l i t y  31, 3 6 , 4 2  
m o d e l l i n g  2 7 , 1 2 3 ,1 2 8 ,1 3 2 -1 3 3

m o n i t o r i n g  8 2 - 8 4 ,  8 8 ,  101- 
1 0 2 , 1 0 7 , 1 3 9 -1 4 0 , 1 9 5 -1 9 6 , 
2 0 1

M P A  se e : m a r i n e  
M S Y  s e e : m a x i m u m

n e tw o r k ( s )  35, 4 1 -4 2 , 81, 112, 
1 6 0

n o r m s  2 0 6 , 2 1 4

o il e x p lo r a t i o n  2 0 ,  159 , 165, 
I72_I77

p a r t n e r s h i p  2 7 , 85 
p a r t i c i p a t i o n  3 4 , 41 , 8 0 -8 1 , 85 , 

9 5 , 1 0 6 ,  181-182 , 1 9 6 ,  1 9 9 , 
2 0 2 - 2 0 3 ,  2 ° 6  

p a r t i c u l a r ly  s e n s i t iv e  a r e a  1 6 8 -  
1 70

p a t r o n a g e  31-32 
p o l ic y  9 -1 0 , 13-14, 16 , 18, 21, 

2 4 , 2 6 , 2 9 ,  3 5 ,3 7 ,3 9 ,  7 9 ,  8 6 ,  
9 4 ,  1 0 4 , 139 , 171, 2 0 2 ,  213, 
2 33> 2 37> 2 4 1 -2 4 2  

p o l lu t i o n  15, 2 0 ,  2 9 ,  3 2 , 35, 4 3 , 
5 8 , 6 3 - 6 4 ,  6 8 - 6 9 ,  7 1. I 2 3> 
1 6 5 -1 6 7 , 1 6 9 -1 7 3 , 175-179 ,
195 , 2 1 4 , 241  

p o v e r ty  14-15, 25 , 33, 37, 4 3 , 4 7 , 
185, 2 2 0 ,  2 2 1 , 233 , 2 3 6  

p r o p e r ty  3 6 , 115, 117, 2 0 6 ,  2 1 4 , 
233 , 2 4 0 -2 4 1  

P S  S A  s e e :  p a r t i c u l a r ly

r a t i o n a l  c h o ic e  2 7  
r a t io n a l i ty  2 4 ,  2 3 0  
r e e f  f i s h  (live) 35, 5 8 , 1 0 0 ,  123, 

125, 132, 133, 1 4 2 , 157

I n d e x 2 4 1



s a l t  f a r m i n g  2 1 6 - 2 1 7 ,2 1 9 - 2 2 0 ,  
235

s a te l l i t e  im a g e s  1 4 2 , 1 4 4 -1 4 5 , 
1 4 6

s e a  c u c u m b e r  s e e : b ê c h e - d e - m e r  
S A C  s e e : s p e c ia l  
s e c to r ( a l )  3 0 , 4 3 , 181, 1 9 9 ,  217- 

2 1 9 , 2 3 6  
s e d i m e n t a t i o n  2 6 ,  2 8 ,  5 8 , 6 6 ,  

i o 5> 235
s h a r k  5 8 , 7 7 -7 9 ,  8 1 -8 2 , 9 0 - 9 1 ,  

1 0 1

s h ip p i n g  2 0 ,  159 , 1 6 5 -1 6 6 ,
1 6 9 ,  171-172, 17 4 -178  

S P A  s e e : s p e c ia l  
s p e c ia l  a r e a s  o f  c o n s e r v a ­

t i o n  2 0 ,  1 6 3 -1 6 4 , 172, 175, 
176

s p e c ia l  p r o t e c t i o n  a r e a  2 0 ,  
1 6 2 -1 6 4 , 1 6 6 - 1 6 9 ,  I7 I > : 75 

s p e c ie s
d e n s i t y  1 2 4 , 1 2 8 -1 3 1 ,1 3 4 ,

138
d r iv e r  134, 137 
k e y s to n e  135 

s ta b i l i ty  1 2 4 , 135-136, 1 3 8 ,1 5 2 , 
1 5 6 -1 5 7 ,1 8 7 , 1 9 2  

s ta k e h o ld e r ( s )  1 2 ,1 4 ,  4 0 -4 1 ,
73, 8 0 ,  83 , 8 5 -8 6 ,  181-5, I &9> 
1 9 2 -1 9 9 ,  2 0 2 - 2 0 4 ,  2 ° 6  

s to c k  3 9 , 7 8 ,  81, 1 0 1 -1 0 2 , 1 0 4 , 
1 2 4 , 139 , 1 4 2 , 154-156 , 181, 
187 , 1 9 4 , 215, 134 

s y s te m  ( c o n c e p t  o f )  2 8 ,  3 0

t e n u r e
m a r i n e  4 0
r e s o u r c e  18, 3 6 , 9 3 , 9 5 , 9 7 , 

112-113
t e r r i t o r y  2 9 ,  3 4 -3 6 , 4 7 , 7 6 ,

1 0 0 , 1 6 0  
t e r r i t o r i a l  s e a  6 0 ,  1 6 0 ,  1 6 2 , 

165 , 1 7 0 , 177 
t o u r i s m  3 9 , 4 3 , 51, 6 0 ,  6 2 ,  6 4 ,  

6 6 ,  71, 8 7 , 8 9 ,  n o ,  112, 181, 
1 8 5 -1 8 6 , 1 8 9 , 1 9 2 , 1 9 4 -1 9 5  

to ta l  a l lo w a b le  c a tc h  1 0 2  
t r a n s h i p m e n t  101 
t r a n s d i s c ip l i n a r i t y  15, 16 , 18, 

23 , 2 6 - 2 9 ,  32 > 4 2 
t r a n s d i s c i p l i n a r y  11, 15-18, 2 0 ,

23> 2 7> 2 9 ‘3I> 33-34. 4 2"43 
t r a n s lo c a l ( i ty )  35, 4 0 ,  43  
t r a w le r s  35, 41 , 1 0 0 ,  101, 105, 

2 3 5 -2 3 6  
tu r t l e s  51, 7 4 , 8 0 ,  9 1 , 1 0 0

U n i t e d  N a t io n s  c o n v e n t io n  o n  
t h e  la w  o f  t h e  s e a  15 9 , 161,
1 6 5 -1 6 7 , 1 6 8 , 1 7 0 -1 7 4

v a lu e  (s)
e c o n o m ic  12, 3 9 , 51, 7 8 , 81, 

9 8 ,  1 0 2 -1 0 3 , 2 33"2 34  
s o c ia l  1 4 ,1 3 9 ,  2 0 2

z o n e  34 , 35, 6 1 , 7 9 ,1 1 3

2 4 2 I n d e x



List of Contributors

Fikret Berkes is Professor of Natural Resources at the University of 
Manitoba, W innipeg, Canada, where he occupies the Canada Re­
search Chair. He completed his Ph.D. degree in Marine Sciences at 
McGill University, Montreal, in 1973. His m ain areas of interest are 
com m on property resources and community-based resource m an ­
agement. His e-mail address is: berkes@ cc.um anitoba.ca.

Mathieu Ducrocq is an agricultural economist by profession. He is 
presently on contract to the Fondation International du Banc 
d’Arguin (FIBA) in M auritania.

Joceline Ferraris specialises in bio-statistics and is currently em ­
ployed by the Institut de Recherche Développement (IRD), in 
Noumea, New Caledonia. H er field of interest is artisanal fisheries. 
Joceline used to work on the coastal fisheries of W estern Africa, but 
her focus has now shifted to South Pacific fisheries. Her e-mail ad­
dress is: ferraris@ noum ea.ird.nc.

Bert W. Hoeksema is a m arine biologist specialising in the taxonomy 
and ecology o f reef corals, with a Ph.D. from  Leiden University 
(1990). He has spent m any years in Indonesia, working in the field 
of reef ecology and coastal zone m anagem ent. Since 1998, Bert has 
been based at the National M useum  of Natural History -  Naturalis -  
in Leiden, as Head of the Departm ent of Invertebrates and Co­
ordinator of the m useum ’s m arine research program m e. His e-mail 
address is: hoeksem a@ naturalis.nnm .nl.

Michel Kulbicki is a m arine biologist with a Ph.D. from  Oregon State 
University (1979). He currently works for Institut de Recherche 
Développement (IRD), in Noumea, New Caledonia. His m ain in ter­
ests are reef fish ecology and the biogeography of the reef fish in the 
Indo-Pacific. His e-mail address is: kulbicki@ noum ea.ird.nc.

243

mailto:berkes@cc.umanitoba.ca
mailto:ferraris@noumea.ird.nc
mailto:hoeksema@naturalis.nnm.nl
mailto:kulbicki@noumea.ird.nc


Pierre Labrosse used to be head of the coral reef branch at the Secre­
tariat of the Pacific Community. Before that, he worked on 
aquaculture and on the assessm ent of reef fish resources in New Cal­
edonia. He is currently writing his Ph.D. thesis. His e-mail address 
is: PierreL@ spc.int

Abdelkhader Ould Mohamed Saleck is a pedologist specialising in 
wetland studies. He is currently Head of the Departm ent of Scien­
tific Co-ordination of the Parc National du Banc d’Arguin, M aurita­
nia. In this capacity, he has contributed actively to the park’s ap­
proach to m anaging its living resources.

Daniel Owen is a barrister at Fenners Chambers, Cambridge, Eng­
land. He specialises in m arine environm ental law and m arine fisher­
ies law. Daniel’s first degree is in zoology, and prior to training as a 
barrister he worked for the International Tanker Owners Pollution 
Federation (ITOPF) as a technical adviser and then for the Royal So­
ciety for the Protection of Birds (RSPB) as a m arine policy officer. 
His e-mail address is: daniel.owen@ fennerscham bers.co.uk.

Cristiana Simäo Seixas obtained a Ph.D. degree in Natural Re­
sources and Environmental M anagem ent from  the University of 
Manitoba, W innipeg, Canada in 2002. Her research interests in ­
clude com m on property resources, community-based m anagem ent, 
co-management, social-ecological resilience, and traditional ecologi­
cal knowledge. Cristiana has studied small-scale fisheries in the Am ­
azon and along the Atlantic coast of Brazil. H er e-mail address is: 
csseixas@ hotmail.com.

Arie Pieter van Duijn completed his Master of Arts degree in Eco­
nom ic Geography at Utrecht University, and his Master of Science in 
Integrated Tropical Coastal Zone M anagem ent at the Asian Institute 
of Technology (AIT), Bangkok, Thailand. Arie is currently working 
as a geo-information advisor for Nexpri, an independent research 
and consultancy agency in the Netherlands. His e-mail address is: 
A.van Duijn @ nexpri.nl.

Flip Van Heiden is a rural sociologist and development econom ist by 
training. He obtained his Ph.D. from  W ageningen University in 
1998. At present, he is a senior policy advisor with the Departm ent 
for Nature M anagem ent of the Ministry of Agriculture, Nature and

2 4 4 L i s t  o f  C o n t r i b u t o r s

mailto:PierreL@spc.int
mailto:daniel.owen@fennerschambers.co.uk
mailto:csseixas@hotmail.com


Food Quality in the Netherlands, where he deals with international 
forestry and biodiversity issues. His e-mail address is: vanhelden- 
stocking@ hetnet.nl.

Leontine Visser is Professor of Rural Development Sociology at W a­
geningen University, the Netherlands. She specialises in the use of 
and access to natural resources, particularly with regard to Southeast 
Asia. Leontine is a m em ber of the executive comm ittee of the Centre 
for Maritime Research (MARE). Her e-mail address is: leontine. 
visser@ wur.nl.

Jean Worms is a m arine and coastal ecologist, who from  1998 to 
2003 was scientific advisor to the director o f the Parc National du 
Banc d’Arguin, M auritania. In this capacity he has co-ordinated a 
num ber of scientific field studies of biological, economic and socio­
logical aspects o f the park’s m anagem ent. His e-mail address is: 
jeanworm s@ wanadoo.fr.

L i s t  o f  C o n t r i b u t o r s

mailto:stocking@hetnet.nl
mailto:visser@wur.nl
mailto:jeanworms@wanadoo.fr

