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Preface 
Small island cultures, like ours in Micronesia, have been shaped by our 

surrounding oceans.  Indeed, we would not know who we are, or what will 

become of us, without sustenance from our marine resources.   Today, more 

than ever, greater and more innovative effort must be made to protect and 

maintain our biodiversity and ecosystem structure, functions and processes, 

as anthropogenic and natural threats continue to escalate.  Equally important 

is increased and more effective effort to ensure that the benefits derived from 

these resources are equitably distributed among all users.  With climate change 

currently identified as the greatest threat to biodiversity, there may be an 

inclination to neglect community-based marine protected areas, as more focus 

shifts towards a global system of protected areas, and while we certainly need 

to do this, we also cannot afford to forget or abandon the small-scale marine 

protected areas, because they are the foundation and starting point of any larger 

marine protected areas.  

Without effective protected areas at the village or community level, there can never be a successful global protected areas 

system.  Therefore, much effort and attention is still required at the local level, not only to provide assistance towards 

their success, but to also receive valuable lessons from them towards a successful global system of protected areas.  For 

example, customary marine tenure, which has been practiced over centuries, tried and tested by islanders, must hold 

some of the answers and ‘innovative’ solutions we seek today towards our vision of a global system of protected areas.  

The use of protected areas to facilitate the maintenance and recovery of biological resources has been practiced by 

Pacific island communities for centuries in accordance with customary practices and spiritual beliefs.   Such concepts of 

ecosystem approach, adaptive management and marine protected areas are generally perceived to be relatively recent 

developments of Western origin, when in fact, they have been in practice in our small islands in Micronesia, as well as 

the rest of the Pacific Island countries, for over a millennium.   Due to colonization, western influence and globalization, 

we have adopted new ways of using our marine protected areas (MPAs), exploring various forms of management and 

collaboration at the local level, the national level and even at the regional level.

At present, we have a wide range of MPA systems throughout the Pacific Islands, including those managed by communities, 

by local and national governments, as well as various types of co-management in between.  However, in the Federated 

States of Micronesia, our traditional marine management system, based on our customs via our traditional chiefs, 

cultural beliefs and values remains one of our best marine management tools simply because it has proven to work and 

continues to be culturally appropriate for us.  Without a doubt, in my country, in other Micronesian countries, and even 

many island nations across the globe, customary marine tenure and community-based management systems remain one 

of our most important approaches we use to protect our biodiversity, our livelihood and our future.

Micronesia has implemented efforts to establish nation-wide protected areas networks (PANs) and has initiated a 

regional collaborative effort, the Micronesia Challenge initiative, to further drive our individual and collective efforts in 

marine biodiversity conservation.  The Micronesia Challenge (MC) is fully described in this publication and we are proud 

to be seen as a leader and innovator in marine protection.  

This publication provides a much needed and timely tool to assist us in our collective effort to find new and better 

solutions to address the various threats to our marine biological diversity and productivity. It provides evidence-based 

recommendations on improving and accelerating actions on delivering ocean protection and management through 

marine protected areas and facilitates the sharing of experiences and lessons learned. 
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Executive Summary
The important commitments made by the international 
community at the 2002 World Summit on Sustainable 
Development and the Convention on Biological Diversity 
to put in place ecologically representative and effectively 
managed networks of MPAs by 2012 and to effectively 
conserve at least 10% of each of the world’s marine and 
coastal ecological regions have sparked important efforts 
towards ocean conservation. 

The total ocean area protected has risen by over 150% 
since 2003. The total number of MPAs now stands at 
approximately 5880, covering over 4.2 million km2 of 
ocean.  This figure equates to only 1.17% of the marine area 
of the world, but the focus remains largely on continental 
shelf areas where MPA coverage is some 4.32%. Off-shelf 
protection stands at just 0.91%. Although it is not possible 
to develop an exact account, fully protected, no-take 
areas cover only a small portion of MPA coverage, while a 
large proportion of MPAs are ineffective or only partially 
effective. 

Rather than ecologically representative, MPA coverage 
is very uneven and does not adequately represent all 
ecoregions and habitats important for conservation. In 
addition to the almost universal lack of MPA coverage 
in offshore waters, there are major gaps in protection 
of coastal and continental shelf waters, particularly in 
temperate regions. Some 44 coastal ecoregions have more 
than 10% MPA coverage but 102 (44%) have a coverage of 
less than 1%. 

One clear trend in the recent growth of marine protection 
has been the designation of very large MPAs – 11 MPAs 
are larger than 100,000km2 and together these make up 
over 60% of the global coverage. While such sites are to 
be welcomed, their overall influence on statistics masks a 
disproportionate lack of protection in some areas, notably 
in areas where human population densities are high and 
pressures may be more intense.

From a political perspective, almost all MPAs are located 
within areas of national jurisdiction and when the high 
seas are excluded, MPA coverage stands at some 2.88% 
(of areas within 200nm of the coastline). Only 12 of 190 
States and territories have MPA coverage at or above 10%. 

In addition to national efforts, we are witnessing an 
increase of regional approaches for marine protected 
areas networks across entire regions and seas. This is 
fostering collaborative management and partnerships 
among multiple sectors and stakeholders. Aligning data, 
effective communication and efficient stakeholder and 
community engagement are essential for success.

The last few years have also helped advance global tools 
and efforts for the conservation and management of open 
oceans and deep seas, in particular in areas beyond national 
jurisdiction. A biogeographic classification system of open 
oceans and deep seabed, including criteria for selecting 
biologically and ecologically significant areas, provides a 
scientific and technical basis for conserving marine areas 
beyond the limits of national jurisdiction. Though various 
regional and sectoral conventions and instruments are 
increasing efforts to conserve marine biodiversity in open 
oceans and deep seas, there is an urgent need for further 
institutional improvements, cooperative mechanisms and 
agreements on common principles and goals for spatial 
management of human activities in areas beyond national 
jurisdiction. 

Over the last few years, climate change has become more 
dominant on the environmental agenda. Today we know 
that climate change is already affecting the ocean in many 
different ways and the scale and extent will continue to 
increase as effects take hold.  By protecting important 
habitats and ecosystem functions, such as coastal carbon 
sinks, MPAs provide the foundation for ecosystem-based 
mitigation and adaptation strategies. Important changes 
in the way that MPAs are designed, managed, and 
governed are needed now more than ever to help assure 
that key components of marine ecosystems are resilient in 
the face of climate change.

Looking ahead at the coming decades, the combination 
of acute climate change impacts and a growing world 
population are adding ever increasing pressures on, and 
competition for, coastal and marine resources.  To ensure 
that the coastal and marine capital is sustainably managed 
to continue to provide for the needs of the present and 
future generations, the ocean conservation agenda needs 
to shift to integrate marine management at ecologically 
meaningful scales.  We are witnessing visionary leaders 
banding together to create large-scale initiatives like 
the Micronesia and Caribbean Challenges and the Coral 
Triangle Initiative with bold aspirations that explicitly link 
ocean protection to the well-being of their people and 
the development and prosperity of their nations.  Moving 
forward globally, we need to secure greater political will, 
increased human and financial capacity and improved 
governance and engagement with ocean stakeholders.

Marine protected areas remain a strong foundation 
to address ocean challenges. However, they cannot 
be a panacea to the heavy pressures on the coasts 
and oceans. For them to achieve their objectives, they 
need to be designed and managed effectively, taking 
into considerations the socio-economic needs of their 
surrounding communities. They also need to be part of an 
effective broader framework that addresses management 
across all sectors. Policies, planning and management 
have to be expanded to look beyond MPAs, to consider 
biodiversity conservation and management needs across 
the entire ocean space, within and beyond national 
jurisdictions. 

Marine spatial planning is emerging as one of the 
most promising tools for creating an ecosystem-based 
management (EBM) approach and ensuring that coasts 
and oceans are managed to meet current and future 
demands on ocean resources. It focuses on the most 
concrete aspects of EBM – area-based planning and 
management – and addresses multiple human uses, their 
cumulative impacts and interactive effects. 

The inevitable conclusion is that the CBD target for 
achieving effective conservation of 10% of marine 
ecological regions will not be met in time. There still 
remains much progress to be made for the development 
of comprehensive, effectively managed, and ecologically 
representative national and regional systems of protected 
areas by 2012. As the global community is charting a 
new course to reduce biodiversity loss while achieving 
development goals and greener economies, we offer 
specific recommendations to strengthen the MPA 
foundation and move towards multi-objective integrated 
planning and management frameworks that embed MPAs 
and conservation objectives within a wider context and 
integrate ecological, economic and social needs.

7



Mangrove in Aldabra Atoll lagoon, Seychelles © J Tamelander / IUCN 



The world’s oceans and coasts are crucially important to 
humankind; the goods and services they provide have underpinned 
human activity for more than a millennium (Roberts 2007). Oceans 
and coasts host some of the most productive ecosystems on 
earth, providing food and livelihoods to millions of dependent 
local communities, sustaining local and national economies, and 
supporting cultural services to human communities.  They also are 
the largest carbon sink on the planet. Ocean services were once 
believed to be infinite. However, the past decades have proved 
that marine ecosystems and resources are limited, vulnerable and 
becoming increasingly degraded.

As early as the late 19th century, there were many local examples of 
fisheries collapse and estuarine and coastal degradation (Roberts 
2007). Over the last century, the degradation and overexploitation 
of the coastal and marine ecosystem and resources has continued 
and intensified.  Today oceans and coasts are among the most 
threatened ecosystems of the world (Millennium Ecosystem 
Assessment 2005. Halpern et al. (2008) analysed the current extent 
of human impacts on marine ecosystems, and showed that no area 
of the oceans is unaffected by human influence and that 41% of 
the ocean is strongly affected by multiple drivers, with the highest 
impacts concentrated closer to shores.  

The 1970s marked an era of recognition that management of 
marine resources and habitats was insufficient which led to a 
growing interest in approaches to ensure the continuing viability 
of marine ecosystems. In 1975, the first international conference 
on Marine Parks and Reserves was hosted by IUCN in Tokyo, Japan. 
The report of that conference noted increasing pressures upon 
marine environments and called for the establishment of a well-
monitored system of marine protected areas representative of 
the world’s marine ecosystems. Marine protected areas (MPAs) 
have been proposed as an integral component of broader marine 
and coastal zone management schemes, with establishment of 
networks of MPAs as a means to improve the overall governance 
of the ocean. Marine areas were again in the spotlight at the 
1988 IUCN General Assembly that called on governments to seek 
cooperative action between the public and all levels of government 
for development of a national system of marine protected areas as 
an integral component of marine conservation and management 
(IUCN 1988). 

As our understanding of the many and synergistic impacts of 
human activities on marine biodiversity and resources increases, 
so does the need for more innovative and integrated approaches 
to ocean management. Indeed, management approaches for the 
marine and coastal environment are rapidly evolving, including 
the theoretical guidance and practical advice for effective 
implementation and management of MPAs. MPAs have been used 
increasingly over the last century, and they remain a fundamental 
tool that is widely recognized as one of the most pragmatic and 
effective means for achieving ecosystem-level conservation, 
protecting marine biodiversity and sustaining local human 
communities. MPAs and MPA networks that recognize and display 
connectivity are increasingly being used to respond to some of the 
key threats and pressures on the marine and coastal environment 
and resources. They are able to fulfil both broader conservation 
goals and fisheries management objectives, as well as providing a 

foundation for delivering ecosystem-based management (Agardy 
& Staub 2006; Compass 2004; IUCN-WCPA 2008; Mora et al. 2006; 
Parks et al. 2006).

Still, the already high pressures on coastal and marine resources are 
anticipated to continue to increase, and with them the continued 
concern of the international community. The World Summit 
on Sustainable Development (WSSD) held in Johannesburg, 
South Africa in 2002 once again put ocean conservation high on 
governments’ agenda. Through the WSSD plan of implementation, 
governments committed to improving ocean conservation and 
management through actions at all levels, giving due regard to the 
relevant international instruments.  Particularly, they committed 
to:

“Develop and facilitate the use of diverse approaches and tools, 
including the ecosystem approach, the elimination of destructive 
fishing practices, the establishment of marine protected areas 
consistent with international law and based on scientific 
information, including representative networks by 2012 and time/
area closures for the protection of nursery grounds and periods, 
proper coastal land use and watershed planning and the integration 
of marine and coastal areas management into key sectors.”(Para 
31.c of the WSSD Plan of implementation)

By setting a time-specific target to establish representative 
networks of MPAs, governments have put a particular spotlight on 
MPAs as an important tool for achieving marine conservation and 
management. In addition to the 2012 MPA target, governments 
made other important and time-bound ocean-related commitments 
at WSSD, these include: “encourage application of the ecosystem 
approach to fisheries and ocean management by 2010”; “maintain 
the productivity and biodiversity of important and vulnerable 
marine and coastal areas, including in areas within and beyond 
national jurisdiction”; “and maintain or restore depleted fish stocks 
to levels that can produce the maximum sustainable yield with the 
aim of achieving these goals for depleted stocks on an urgent basis 
and where possible not later than 2015”. 

A few months prior to WSSD, the Parties to the Convention 
on Biological Diversity (CBD) adopted a strategic plan of the 
Convention that contained a global target to “achieve by 2010 a 
significant reduction in the current rate of biodiversity loss at the 
global, regional and national level as a contribution to poverty 
alleviation and to the benefit of all life on Earth.”  The following CBD 
Conference of the Parties (COP), decided to develop a framework 
to enhance the evaluation of achievements and progress in the 
implementation of the Strategic Plan and, in particular,  to establish 
goals, sub-targets and indicators for each of the focal areas of the 
convention. The same COP adopted a new programme of work on 
Protected Areas (POWPA) and a revised programme of work on 
marine and coastal biodiversity, and both programmes reinforced 
the WSSD outcomes. 

In particular, the POWPA included a series of targets including the 
following “By 2010 terrestrially and 2012 in the marine area, a  
global network of comprehensive, representative and effectively 
managed national and regional protected area system is established 
as a contribution to (i) the goal of the Strategic Plan of the 

Chapter 1
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Convention and the World Summit on Sustainable Development of 
achieving a significant reduction in the rate of biodiversity loss by 
2010; (ii) the Millennium Development Goals - particularly goal 7 on 
ensuring environmental sustainability; and (iii) the Global Strategy 
for Plant Conservation.” Also, through their decision on marine 
and coastal biodiversity, Parties agreed that the overarching goal 
for work under the Convention relating to marine (and coastal) 
protected areas should be establishing and maintaining “effectively 
managed and ecologically based MPAs that built upon national 
and regional systems in contribution to a global MPA network and 
the WSSD approach”. The decision states that such MPAs should 
include a range of levels of protection, where human activities are 
managed, and be delivered through regional programs and policies 
and international agreements, in order to maintain the structure 
and functioning of the full range of marine and coastal ecosystems 
and provide benefits for both present and future generations.

In 2006, COP 8 further refined the biodiversity target by adopting 
a number of biome-specific sub-targets, some of which relate to 
effective conservation of marine and coastal areas. Specifically, 
these focused on the agreement that ‘at least 10% of each of 
the world’s ecological regions [should be] effectively conserved’ 
(target 1.1), and that ‘areas of particular importance to biodiversity 
[should be] protected’ (target 1.2). Connections between these 
various targets and sub-targets and their deadlines often get 
confusing. In general, there’s a widespread interpretation that the 
MPA target (under both WSSD and CBD) is to achieve 10% coverage 
of ecologically representative and effectively managed MPAs by 
2012. Furthermore, protected areas coverage was selected as a 
specific indicator to evaluate progress towards the implementation 
of the CBD targets, and 2010 goal. 

Eight years after the initial 2002 commitments, in a year where 
Parties to the CBD are revising the strategic plan of the convention, 
and where the global community is also preparing for the upcoming 

UN conference on sustainable Development in 2012 (Rio+20), the 
immediate questions that many are asking is “how are we doing 
at meeting the 2010/2012 targets?”, “what have we learned from 
the implementation of these targets?”, and “what other additional 
actions are needed to improve ocean conservation?”.

This report is not intended to provide a comprehensive review 
of ocean conservation and management tools or even of marine 
protected areas – current knowledge simply does not allow such 
assessment. However, it provides an overview of the different types 
of marine protected areas and other area-based management 
measures and the benefits they provide. The report particularly 
focuses on examining and analysing a commonly agreed global 
indicator- global MPA coverage - looking both at the jurisdictional 
and the biogeographic coverage and identifies areas where more 
progress may be needed, what efforts have been particularly 
successful, and that may be useful models for replication at larger 
scales elsewhere in the world. Based on achievements to date, 
the report highlights national and regional experiences that have 
successfully established marine protected areas and networks. 
It also identifies some emerging new directions and approaches 
that hold promise in addressing some of the major impediments 
to scaling up conservation efforts and averting the continued 
degradation of the marine environment and associated loss of 
ecosystem services. In particular, we examine multi-objective 
planning tools that have been used to address the cumulative 
impacts of ocean threats and to reconcile conservation and 
development needs. 

Lastly, the report provides reflections on some of the trends 
observed through the implementation of the targets, as well 
as broader considerations that need to be better articulated as 
the global community accelerates its efforts to achieve effective 
conservation of the oceans.

Sperm whale off Kaikoura peninsula, New Zealand ©Imèn Meliane
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Chapter 2
Benefits and Challenges of MPA Strategies

Lead Authors: Caitlyn Toropova, Richard Kenchington, Marjo Vierros and Imèn Meliane

Contributing Authors: Nigel Dudley, Isabelle M. Côté, Kim Wright, and Suzanne Garrett

Key Messages:

Marine protected areas have been considered and promoted as an important and 
interactive tool to achieve effective ocean conservation, nested in a broader framework 
of integrated management. 

There are various management categories of MPAs ranging from strict protection to 
management for sustainable use, all have an important role, both in conservation and in 
maintaining critical ecosystem services.

MPA benefits go beyond biodiveristy conservation, and contribute to social and economic 
aspects for local communities and economies.

Stewardship of marine and coastal resources by indigenous peoples and local communities 
should be encouraged.



Chapter 2

Context and Definitions
During the 1950s and early 1960s, as coastal and marine ecosystems 

marine environments and resources became more stressing. The 

of integrated marine resources and environmental management, and 

in 1972.  

Marine protected areas (MPAs) have been considered and promoted 

management. 

Our Common Future (WCED 1987) have both highlighted the need 
for an integrated strategy for managing oceans and coasts. This 
comprehensive strategy was further enhanced when it adopted a 

the high degree of linkage between marine environments and their 

use, understanding and enjoyment of the marine heritage of the world 

marine protected areas and through the management, in accordance 

IUCN and its World Commission on Protected Areas have played a key 

of marine protected areas have been produced, the most used and 
cited being Kelleher and Kenchington (1992) and Kelleher (1999), 

marine life, and that the establishment of an MPA should be integrated 
with other policies for use of land and sea.

In another important IUCN guide for MPA planning and management, 
Salm et al. (2000), clearly state that ‘coastal ecosystems include 
both land and water components and that they should be managed 
together is considered fundamental’. And that ‘the management 

programmes of management which seek to deal comprehensively 

with powers to control development impacts.’ 

12

Year or 
Period 

Activity or Event Significance for MPAs 

Historical 
and pre-
history 

The closing of fishing or crabbing areas by island communities for con-
servation for example, because the chief felt the area had been over-
fished or in order to preserve the area as a breeding ground for fish to 
supply the surrounding reefs 

Established the concept of protecting areas critical to sustainable har-
vesting of marine organisms 

1950s and 
1960s

Decline in catch or effort ratios in various fisheries around the world At the global level, the need to devise methods to manage and protect 
marine environments and resources became strongly apparent 

1958

Four conventions, known as the Geneva Conventions on the Law of the 
Sea were adopted. These were the Convention on the Continental Shelf 
the Convention on the High Seas, the Convention on Fishing, and the 
Convention on Conservation of the Living Resources of the High Seas 

Established an international framework for protection of living marine 
resources 

1962 The First World Conference on National Parks considered the need for 
protection of coastal and marine areas 

Development of the concept of protecting specific areas and habitats 

1971 The Convention on Wetlands of International Importance Especially as 
Waterfowl Habitat (known as the Ramsar Convention) was developed 

Provided a specific basis for nations to establish MPAs to protect wet-
lands 

1972 Convention for the Protection of the World Cultural and Natural Herit-
age (known as the World Heritage Convention) was developed 

Provided a regime for protecting marine (and terrestrial) areas of glo-
bal importance 

1972

The Governing Council of the United Nations Environment Programme 
(UNEP) was given the task of ensuring that emerging environmental 
problems of wide international significance received appropriate and 
adequate consideration by governments. UNEP established the Re-
gional Seas Programme. The first action plan under that program was 
adopted for the Mediterranean in 1975. The Caribbean Environment 
Programme action plan was adopted in 1981, and the Cartegena Con-
vention was adopted in 1983, including the Protocol on Specially Pro-
tected Areas and Wildlife of the Wider Caribbean Region 

Provided a framework and information base for considering marine 
environmental issues regionally. MPAs were one means of addressing 
some such issues 

1973-
1977

Third United Nations Conference of the Law of the Sea Provided a legal basis upon which measures for the establishment of 
MPAs and the conservation of marine resources could be developed 
for areas beyond territorial seas 



Benefits and Challenges of MPA Strategies

countries started establishing and managing MPAs. The concept 

may be the basis of comprehensive ecosystem-scale approaches to 

human uses, and impacts on biological diversity and ecosystem 

Table 2.2) report listed 32 acronyms for marine management tools and 

some of which are presented in Table 2.2. As protected areas in the 

or terminology. One result of that lack of common vocabulary is 

13

1975 The International Union for the Conservation of Nature (IUCN) 
conducted a Conference on MPAs in Tokyo 

The conference report called for the establishment of a well-monitored 
system of MPAs representative of the world's marine ecosystems 

1982 
The IUCN Commission on National Parks and Protected Areas organ-
ized a series of workshops on the creation and management of marine 
and coastal protected areas. These were held as part of the Third 
World Congress on National Parks in Bali, Indonesia 

An important outcome of these workshops was publication by IUCN 
(1994) of Marine and Coastal Protected Areas: A Guide for Planners 
and Managers 

1983 
The United Nations Educational, Scientific, and Cultural Organization 
(UNESCO) organized the First World Biosphere Reserve Congress in 
Minsk, USSR 

At that meeting it was recognized that an integrated, multiple-use 
MPA can conform to all of the scientific, administrative, and social 
principles that define a Biosphere Reserve under the UNESCO Man 
and the Biosphere Programme 

1984 IUCN published Marine and Coastal Protected Areas: A Guide for Plan-
ners and Managers 

These guidelines describe approaches for establishing and planning 
protected areas 

1986-
1990 

IUCN's Commission on National Parks and Protected Areas (now IUCN 
World Commission on Protected Areas) created the position of vice 
chair, (marine), with the function of accelerating the establishment 
and effective management of a global system of MPAs 

The world's seas were divided into 18 regions based mainly on bio-
geographic criteria, and by 1990, working groups were established in 
each region 

1987-
1988 

The Fourth World Wilderness Congress passed a resolution that 
established a policy framework for marine conservation. A similar 
resolution was passed by the Seventeenth General Assembly of IUCN 

These resolutions adopted a statement of a primary goal, defined 
“marine protected area,” identified a series of specific objectives to 
be met in attaining the primary goal, and summarized the conditions 
necessary for that attainment 

1992
United Nations Conference on Environment and Development, also 
known as the Earth Summit 

Agenda 21 called on coastal states to maintain biological diversity and 
productivity of marine species and habitats under national jurisdiction 
through inter alia establishment and management of protected areas

1994 

The United Nations Convention on the Law of the Sea (UNCLOS) and the 
Convention on Biological Diversity (CBD) came into force. UNCLOS de-
fines the duties and rights of nations in relation to establishing exclusive 
economic zones measuring 200 nautical mile from baselines near their 
coasts. While facilitating the establishment and management of MPAs 
outside a country's territorial waters, UNCLOS does not allow interfer-
ence with freedom of navigation of vessels from other countries 

These two international conventions greatly increase both the obliga-
tions of nations to create MPAs in the cause of conservation of bio-
logical diversity and productivity and their rights to do so. It is notable 
that the United States has not ratified eighth Conference of Parties of 
the CBD has identified MPAs as an important mechanism for attaining 
the UNCLOS objectives and intends to address this matter explicitly in 
the next few years 

1995 
The Great Barrier Reef Marine Park Authority, the World Bank, and 
the IUCN published A Global Representative System of Marine Pro-
tected Areas (Kelleher et al. 1995) 

This publication divided the world's 18 marine coastal regions into 
biogeographic zones, listed existing MPAs, and identified priorities for 
new ones in each region and coastal country 

1999 IUCN published Guidelines for Marine Protected Areas These updated guidelines describe the approaches that have been 
successful globally in establishing and managing MPAs 

2002
World Summit on Sustainable Development Plan of implementation Called for the establishment of marine protected areas consistent with 

international law and based on scientific information, including repre-
sentative networks by 2012 as part of a suite of  tools to promote the 
conservation and management of the oceans through actions at all levels

2003
The 5th World Parks Congress recognised multiple governance types 
suitable for all protected areas, including, state and private govern-
ance, indigenous and community conserved areas and various kinds 
of co-management

Many Locally Managed Marine Areas and other community marine 
conservation initiatives could be recognised as protected areas.

2004

CBD adopted the programme of work on protected areas (POWPA) Objective of POWPA is the establishment and maintenance by 2010 for 
terrestrial and by 2012 for marine areas of comprehensive, effectively 
managed, and ecologically representative national and regional systems 
of protected areas that collectively, inter alia through a global network 
contribute to achieving the three objectives of the Convention and the 
2010 target to significantly reduce the current rate of biodiversity loss;

2006 CBD adopts sub-targets and indicators for its strategic plans “at least 10%  of each of the world’s marine and coastal ecological 
regions  to be effectively conserved” by 2010

2008
IUCN published a new set of Guidelines to Protected Area Categories, 
which included a new definition of a protected area, replacing the 
1994 definition and the separate IUCN MPA definition

MPAs were aligned more closely with terrestrial protected areas. 
Conservation aims within protected areas were strengthened.



out four protected area categories.  In 1942, the Western Hemisphere 

incorporated four types, or categories, 

Areas (CNPPA), now the World Commission on Protected Areas 
(WCPA), prepared a World List of Guidelines for applying protected area 

, for 

nomenclature by C. Frank Brockman (1962). In 1966, IUCN produced a 

UN List of Protected Areas
,  and natural monuments. 

By 1972, the Second World Parks Conference called on IUCN to “
the various purposes for which protected areas are set aside; and develop 
suitable standards and nomenclature
in January 1994 the IUCN General Assembly approved a new system, with 

established a task force to develop new guidelines. These were published 

(terrestrial or marine): 

and cultural values

landscapes/seascapes, and four governance types including state, private, 
indigenous and community governance and co-management.

Chapter 214

Management Regimes

have complex governance systems. They can be managed by the 

that the marine environment is used by many groups and fall under 

of stakeholders, the management of a single marine space within 

overlapping needs. 

In many cases, there needs to be strong inter-governmental 

to oversee and manage the MPA (See Chapter 4 for examples). Their 

Marino Bellana National Park, Coast Rica© Link Roberts
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Examples of successful governance approaches

underway in developed country contexts;  Centralized Management 

such, are likely most appropriate for developed country contexts. 

equitable and transparent planning process that is formally recognized 

Regardless of the category, when using MPAs, a more complete 
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Increasing ecological protection Increasing managed use and social protection

Country 
Profiles

Marine Protected Area 
Tools: Primarily for Bio-
diversity Conservation 
and Habitat Protection

Multiuse Marine 
Management Tools: 
Primarily for Balanced 
Conservation and So-
cioeconomic Uses

Sustainable Use Marine 
Resource Management 
Tools: Primary for Ex-
tractive Use

Culture-Ecological/
Social Protection 
Reserves: Primarily for 
Indigenous and Tradi-
tional Non-indigenous 
Communities

Philip-
pines

Community-based MPA
No-take Marine Reserve
MPA Network
National Marine Park
World Heritage Site
Ramsar Site

Integrated Coastal Man-
agement
Multiuse MPA

Fishery Management Re-
serve
Ecosystem-based Fishery 
Reserve
Locally Managed Marine 
Area

Chile

National Marine Park
Marine Sanctuary
Regional Seas MPA Net-
work
Community-based MPA
Ramsar Site

Large Marine Ecosystem
Multiuse MPA

Extractive Reserve (Man-
agement and Exploitation 
Area for Benthic Resourc-
es)
Fishery Management Re-
serve

Brazil 

National Marine Park
Ramsar Site

Integrated Coastal Man-
agement
Multiuse MPA (Environ-
mental Protection Areas)

Sustainable Development 
(Sustainable Development 
Reserve)

Culture-ecological Reserve 
Traditional (Non-indige-
nous) Communities (Ma-
rine Extractive Reserves)
Marine Sacred Sites
Culture-ecological Indig-
enous Peoples Territory

Tanzania

MPA
Ramsar Site

Integrated Coastal Man-
agement
Multiuse MPA
Community-based MPA
MPA Network

Collaborative Manage-
ment Area

Australia 

National Marine Park
Ecosystem-based Reserve
MPA Network
No-take Marine Reserve
Ramsar Site

Integrated Coastal Man-
agement
Treaty-based MPA
World Heritage Site
Biosphere Reserve

Fishery Management Re-
serve

Culture-ecological Indig-
enous Peoples Territory
Customary Marine Tenure-
based MPA
Indigenous MPA
Indigenous Landscape 
Management Area
Marine Sacred Sites

Solomon 
Islands 

MPA
World Heritage Site

Integrated Coastal Man-
agement
Treaty-based MPA
Large Marine Ecosystem

Wildlife Management Area 
MPA
Fishery Management Re-
serve

Customary Marine Tenure-
based MPA
Marine Sacred Sites

Papua 
New 
Guinea 

MPA Integrated Coastal Man-
agement
Treaty-based MPA

Wildlife Management Area 
MPA
Fishery Management Re-
serve

Customary Marine Tenure-
based MPA
Marine Sacred Sites
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Grunts Schooling - Elkhorn coral and grunts, Ambergris Caye, Belize © Mito Paz
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management system should be in place to give that MPA the best 
opportunity for success.  In this context, there are three main elements 

products is allowed. This is consistent with IUCN Category I and 
Category II except to the extent that category II may permit 

in the sense of maintaining biological diversity and ecosystem 
processes. This is consistent with IUCN category VI with inclusions 

regimes. (Kenchington 2010).

A deeper look at ‘bottom up’ categories: LMMAs

have changed through the years in response to societal and economic 
changes (Johannes and Hickey 2004). One aspect of this has been the 

An LMMA in this context would equate to a protected area under the 
indigenous and community conserved area (ICCA) governance type and 
can include a range of management approaches. Marine managed areas 

shells”). One or more MPAs or other management techniques or “tools”, 

employed within an LMMA. In using an LMMA approach, some coastal 

of local knowledge and western science (LMMA network 2010). 



resources management. For example, Papua New Guinea, Vanuatu, Fiji 

not always without challenges, as demonstrated by a recent study 

management rules in Kubulau District, Fiji (Clarke and Jupiter 2010).

MPAs and fisheries management

In recent years, MPAs are increasingly being considered as an 

MPAs as a tool within an integrated and ecosystem-based approach 

Halpern 2003; McClanahan & Mangi 2000).

Privately managed areas

MCAs include any formal or informal contract in which one or more 

Benefits and Challenges of MPA Strategies

Benefits of MPAs

marine environment including:

nursery and feeding habits;

culture; and

research.

Properly designed and managed MPAs play important roles in:

associated ecosystems;

recover from other stresses such as increased ocean temperature;

Providing undisturbed control or reference sites serving as a 

management of other areas.

17
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grounds. Strategically located protected areas provide sites for 

Natural refuges in the ocean have long provided an in situ reservoir 

Australia 2003 for further details):

grounds); 

— provision of spillover of an exploited species; and

Chapter 2

as a result of recruitment of exported eggs and larvae and from spillover 

has been demonstrated mainly in molluscs (e.g. Queen conch in the 
Bahamas, Stoner & Ray 1996; scallops in Georges Bank, Murawski et 
al. 2001; clams in Fiji, Tawake et al. 2001; and scallops and murex in the 
Gulf of California, Cudney-Bueno et al. 2009).

exploited species becomes higher just outside reserve boundaries 
(e.g, Murawski et al. 2005, Russ et al. 2004, Abesamis et al. 2006, 

net movement of organisms out of reserves is highly variable among 

Tupper 2007, Forcada et al. 2009).

did not predict later performance.

Tourism benefits

The establishment of a marine protected area is an excellent way to 

economic driver for many developing and developed countries. For 
many island states and developing countries, tourism is the primary 
contributor to GDP and provider of employment (Burke et al. 2000), 
the source of foreign exchange for some 83 developing countries, and 
the primary export for one-third of the poorest countries (Mastny 
2001). 
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Indicator Main findings Region # of MPAs Source
Biomass  
Density
Size
Richness 

446% increase
166% increase
28% increase 
21% increase 

Global (for fish, invertebrates, 
algae)

124 Lester et al. 2009

Fish density 1.66 x higher Global 33 Molloy et al. 2009

Density
Biomass
Species richness

1.4-1.92 x higher
0.107-3.67 x higher
1.27-1.68 x times higher 

Global, temperate only  (for 
fish, invertebrates, algae)

30 Stewart et al. 2009

Biomass                  
Density
Size
Richness

352% increase
151% increase
29% increase
25% increase

Global (for fish, invertebrates, 
algae)

81 Halpern 2003

Fish density 
Species richness

1.25-3.7 x higher
1.11 x higher 

Global 19 Mosqueira et al. 2000/ Côté 
et al. 2001

Fish density 
Biomass

1.2 x higher
2.1x greater 

Mediterranean 12 Guidetti & Sala 2007

Fish density
Species richness

2.46 x higher                                                                    
No effect

Mediterranean 12 Claudet et al. 2008

Fish density 1.64 x higher (2.5 x for exploited 
species)

Philippines 19 Maliao et al. 2009b
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revenues in the US (Leeworthy 2000). The growth of ecotourism and 
nature tourism outpaced the overall tourism industry in 2004 (UNWTO 
2004), with most new tourism markets developing near natural areas 
(Christ 2005). Coastal and marine areas that are healthy and intact can 
bring in more tourism revenue than those areas that are degraded. 
Marine protected areas can help contribute to local incomes directly 
by ensuring tourism areas remain desirable and intact. However, there 

tourism on coastal habitats, such as damage from careless snorkelers 

to a visit to the coast; however, the quality of the natural systems 
enhances the overall experience (Brander et al. 2006), and users are 

sustainability of the MPA. Access fees generated through nature-based 

Sustainable tourism development has been recognized as a means 
to meet Millennium Development Goals, as it provides a host of 

et al. 2007). These sites also indicated an improvement in community 

Spiritual, cultural, historical and aesthetic values

economic terms but have immense value in other terms (Fiske 1992). 
Sacred natural sites are places that have high value for one or more 
faith groups and include many marine areas such as sacred coves, 
islands and designated coastal waters. Such areas, being carefully 

: 
The island of Zanzibar is predominantly Muslim and many people 

MPA, is a holy place because it points towards Mecca. In 1999, 

Environmental Sciences to help use Islamic principles to promote 
the management of the MPA. A management plan was developed 
based on ethical principles laid down by the religion. A guide 
book for religious leaders, schools, and madrasa was prepared 
and translated into Swahili, with the result that the majority of 

Bijagos islands /Guinea Bissau – local culture preserving dozens 
of islands: The Bijagos archipelago in the south western part of 
Guinea Bissau covers more than 80 islands and islets of which half 
are not inhabited. A large part of these islands are sacred natural 

planning in the Bolama-Bijagos biosphere reserve and have been 
also formally recognized as parts of the core zones in the three 
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Tourism boats in the Galapagos Marine Reserve, Ecuador. © Imèn Meliane
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Disaster mitigation benefits

Natural ecosystems within MPAs can play an important role in 

as typhoons and tsunamis, as well as regular erosion, all of which are 

by coral reefs, seagrass beds, mangroves and coastal wetlands: 

management framework to protect or, if necessary, restore such 

: The Black River Lower Morass is the largest 
freshwater wetland in Jamaica. The Morass lies on the coastal 

the sea and is an important economic resource for some 20,000 
people (Garrick 1986).

sea dyke maintenance. During typhoon Wukong (2000) the 

et al. 2006).

: The 
mangrove forests of the Sundarbans support vital ecosystem 
services supplied by the Sundari trees ( ) that 

countries the roots stabilise coasts, break up storm waves and 

2004), although currently only 15% are protected and the area is 
under severe threat.

Education and research benefits

experience and study marine plants and animals that are undisturbed 

people can observe and compare with the impacts from disturbance. 

important role in helping children and students learn about marine 
animals and their habitats. As children learn and then take that 
knowledge to their families and the wider community, they play a 

for sustainable management of their marine environments. Repeated 

years to be informed contributors to future decisions about marine 
environments and resources.

values (Commonwealth of Australia 2003).

Creating stewardship for ocean awareness and protection

talking to friends and family members about the value of such areas, 
and a newfound respect for the species found within the site. Such 
sites are also important for developing local understanding of rights 
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Arranmore Island Lighthouse off the Donegal coast during the recent storms. © John Rafferty
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Another role MPAs can have is as a framework for Peace Parks. Trans-

Costs of MPAs

examined the annual costs for running individual MPAs, which ranged 

However, such a network would likely create around one million jobs 

and/or income (Scholz et al. 2004; IUCN-WCPA 2008), requiring former 

costs in the design process can be detrimental to the success of the 
MPA.

capacity for maintenance, enforcement, oversight, monitoring 

management.  In many cases, the costs of MPAs can be reduced by 

framework (e.g. Zoning, Integrated Coastal Management, Ecosystem-
Based Management).

Complementarities with Other 
Management Tools 

broader framework of ocean management and hence act in synergy 

sea by rivers and air or from estuaries, coastal development, pipelines, 
and other land-based sources).
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Fisherman landing Pacific angelshark in Puerto Lopez, Ecuador © Imèn Meliane
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The growing array and intensity of threats to the ocean extend well 

systems and the many sources of airborne pollutants are amongst the 

a globalized world economy introduces non-indigenous species to 
new areas where they establish and become invasive, undermining 
ecosystem stability and established human uses.

how isolated impacts from individual sectors concentrate, go beyond 

on marine and coastal ecosystems, but increasingly the larger natural 

an ecosystem-based management approach that addresses the 

human uses.  

divisions and overlaps in the biological and ecological features of the 
ecosystem. The design and management of MPAs has involved the use 

provided important lessons learned with regards to schemes of 

resources as well as a range of socioeconomic tools. 

The scope of the six IUCN categories of protected areas provides a 
framework for ecosystem-based management (Kenchington 2010). 

voluntary FAO Code of Conduct for Responsible Fisheries and the 

both ecologically and economically sustainable. Although the primary 

target species), they also address species belonging to the same 
ecosystem as or dependent upon target species (FAO principle 6.2). 

Tuna boat fleet - Each boat is equipped with a host of high tech equipment including a helicopter used to spot schools of tuna. Pago Pago Bay, Tutuilla - 
American Samoa © Wolcott Henry
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MPAs: From the Concept to the Target

MPAs have been suggested as an integral part of an overall strategy for ocean management, over the last few years we observe a tendency 
to use them as a strategy to achieve ecosystem-based management. 

made to increase their number and improve their management.  However it is important to remember the context in which they operate. 
Halpern et al. (2010) have undertaken a global analysis of where and how much marine protected areas and no-take marine reserves 

ocean ecosystems. While they revealed large stretches of coastal oceans where reserves can play a major role in improving overall ocean 

management. 

Small-scale fishers on the coral reef surrounding Siquijor island, Philippines. © Rebecca Weeks



Rock island, Palau © Imèn Meliane



Chapter 3
The 10% Target: Where Do We stand?

Lead Authors: Mark Spalding, Louisa Wood, Claire Fitzgerald and Kristina Gjerde 

Key Messages:

Current MPAs number 5878 and cover over 4.2 million km2 of ocean (1.17% of the global 
ocean surface).

MPA coverage of continental shelf areas is now 4.32%, and 2.86% of waters within 200nm 
of coastlines.

A few large MPAs have accounted for the greatest increase in coverage over the last 5 
years.

Only 12 out of 190 states and territories with marine jurisdictions have an MPA coverage 
of 10% or more in the areas under their jurisdiction.
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Introduction

of the world’s terrestrial surface was already covered, while marine 
protected areas (MPAs) extended over only 0.5% of the ocean surface 

2006 which called for “at least 10%  of each of the world’s marine 

Biological Diversity 2006)1. This paper explores progress that MPAs 

1  The 10% target is not strictly about MPAs, as “effective conservation” was 
more broadly defined to include “other means of [area based] protection, for 
which management plans exist” (Convention on Biological Diversity, 2005). This 
broader interpretation was originally intended to  acknowledge the contribu-
tion of other management measures (such as well-functioning integrated ma-
rine and coastal area management regimes, fisheries management areas and 
control of land-based sources of pollution), however there are concerns that 
this would also mean that Parties have only agreed to effectively manage 10% 
of the oceans, which is inconsistent with the obligations that States have with 
regards to the marine environment under UNCLOS and other treaties. 
A further degree of ambiguity exists over the deadline: the CBD Programme of 
Work on Protected Areas (POWPA) continues to talk about a 2012 date for ma-
rine protection targets (Convention on Biological Diversity 2009) even though 
the 2006 decision mentions only 2010. This slightly later date was proposed in 
2004 in recognition of the considerable lag in MPA coverage, and matches the 
target set by the WSSD. 
Regardless of these various interpretations, CBD Parties have clearly agreed 
that protected areas coverage is a relevant indicator for assessing progress to-
wards achieving effective conservation; and most of the CBD deliberations with 
respect to these targets have remained focused on MPAs; and MPAs remain 
one of the only extensively tools being used directly for conservation purposes. 
Following the adoption of the 10% target, a number of countries have, in fact, 
set percentage-based MPA targets. 

coastal systems – coral reefs, mangrove forests and seagrasses – had 

seamounts were under-represented. Spalding et al (2008) explored in 

area 2

the only “marine” components of terrestrial protected areas.

This chapter updates and expands upon these studies – using the 
same underlying data sources and methodologies as the previous 

2  defined as areas where the seabed is less than 200m deep, with the inclusion 
of a 5km buffer beyond these to capture errors in bathymetric resolution and to 
allow for inclusion of more mobile or wide ranging shelf-related fauna

Coral reef of Restoff Island, an MPA in Kimbe Bay west New Britain Papua New Guinea © Mark Godfrey
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Methods

(GIS). The very large and complex nature of a number of these datasets 

database used in this work is the World Database on Protected Areas 
(WDPA, www.wdpa.org)3 . This database has been fully updated and 
harmonised with MPA Global (Wood et al. 2008), and provides the 
most comprehensive global source on MPAs world-wide. Although 

designated and the data being incorporated into the WDPA, however, 
the WDPA is currently being redeveloped to facilitate and accelerate 

datasets that are not yet formally incorporated into WDPA, but soon 
will be. As with the previous works we also performed a rapid review of 
the sites listed as marine in the database, and a) added sites that were 
clearly marine but not listed as such, and b) removed sites that were 

of an IUCN protected area (see box). 

than the next most recent review (Spalding et al. 2008). Of these 

ordinates and known total area were used to develop an approximate 

recorded area.

Many MPA boundaries also include terrestrial area, which needed to 
be excluded in order to calculate marine areal coverage. This exclusion 
of terrestrial area was done using a standardized global coastline,  the 

the geographical space that has been or could be claimed under 

Exclusive Economic Zones (EEZ), or their equivalents4. Such boundaries 

3  The WDPA is a joint project of UNEP and IUCN, produced by UNEP-WCMC and 
the IUCN World Commission on Protected Areas. It is committed to serving the 
best possible data on protected areas, as defined by IUCN.
4  The Exclusive Economic Zone is the area beyond and adjacent to the ter-
ritorial sea out to a maximum of 200 nm from coastal baselines which can be 
claimed under the United Nations Convention on the Law of the Sea (UNCLOS 
1982) where states have rights over the resources and jurisdiction over activi-
ties including fisheries, environmental protection, and scientific research. Not 
all states are signatory to UNCLOS, and several who are have not claimed EEZ 
areas, or have declared more limited jurisdictions, such as fishing or environ-
mental protection zones over the equivalent geographic footprint as an EEZ. 
The dataset used here (Flanders Marine Institute 2009) provides approximate 
boundaries for all national jurisdictional areas: territorial seas, protection zones, 
fishing zones, EEZs or hypothetical EEZs (areas that could likely be claimed if the 
country were signatory to UNCLOS and / or were to claim an EEZ). It does not 
differentiate between them. Given the complexity of existing claims and the 
large number of disputed areas it is important to note that this dataset is only 
a basic approximation, and inevitably contains errors. Further, given that some 
countries have not claimed EEZs, our estimates of total area under potential 
jurisdiction are considerably larger than the areas currently under jurisdiction. 
One of the most notable areas is the Mediterranean where only a few countries 
have jurisdictional claims extending beyond territorial seas.

the legal status of any country, territory or area, or concerning the 

1. Marine Ecoregions of the World, MEOW (Spalding et al. 2007), 

5km seaward of the 200m depth contour.

2. Pelagic provinces (Spalding et al. in review), a new biogeographic 

from an earlier version (UNESCO 2009), with the inclusion of semi-

3. Benthic provinces 

described in (UNESCO 2009). Bathyal systems are described from 
the 300m depth contour down to 3500m, while abyssal systems 

All 5878 sites were included in all the biogeographic overlay analyses. 

to target either pelagic or benthic systems, this is not always the 

the WDPA (primarily due to limited data availability). As such, we did 

with each of the layers listed above in a GIS. This was done with a 
“dissolved” version of the global MPA site layer in which site boundaries 
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MPAs – Definitions and Exclusions

The present work focuses only on MPAs as defined by IUCN 
(Dudley 2008). These lie at the heart of conservation efforts in 
almost all countries, and are spatially the most widely used 
conservation tool in terms of geographic extent and conservation 
impact. They are also the only conservation measure for which 
global, consistent data are available (see discussion). Although 
data on some other conservation measures, such as fisheries 
regulations, are held for a few locations in the WDPA, this is 
not globally complete and such sites were excluded to ensure 
we used a consistent dataset. As with the previous studies we 
did not include internationally inscribed / approved sites (e.g. 
World Heritage, Ramsar and UNESCO-MAB Biosphere Reserves), 
because such sites are typically also designated nationally through 
statutory or non-statutory means, and where such sites lie outside 
of national designations, there are often few legal protections.



larger protected seascapes) or b) where inaccuracies in the GIS show 
apparent overlap. In these overlays, some 600 sites occur completely 
on land and have no marine area. All of these sites had been annotated 
in the WDPA as marine by expert sources, and a manual review 
indicated that they are indeed coastal sites. This apparent non-overlap 

area polygons). As such, these sites are included in the counts of MPAs, 

Results
The total number of MPAs now stands at approximately 5878, covering 
over 4.2 million km2 of ocean (Map 3.1). This equates to 1.17% of 
the global ocean area and represents a notable increase on previous 
records, largely thanks to the inclusion of just a small number of very 
large new MPAs5

5  Recently declared large sites include the 180,000km2 Prince Edward Islands 
(South Africa) MPA declared in mid-2009 and the 94,000km2 South Orkney (Ant-
arctica) MPA designated in November, 2009. The former is still awaiting final le-
gal gazetting, but is already being actively managed (Belinda Reyers Council for 
Scientific and Industrial Research (CSIR) South Africa, pers comm., July 2010). 
Others include the 226,000km2 network of Commonwealth Marine Reserves in 
SE Australia in 2007, the 600,000km2 of Benthic Protection Areas around New 
Zealand, also in 2007, and 500,000km2 of Marine National Monuments around 
the US Pacific territories declared in 2009. We have not included Chagos Pro-
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2003a 2006b 2008c 2010d

Number of MPAs 4116 4435 5045 5850

MPA area coverage 
statistics million km2 % million km2 % million km2 % million km2 %

Global total 1.64 0.45 2.35 0.65 2.59 0.72 4.21 1.17

Within EEZs 1.64 1.14 2.35 1.63 2.59 1.80 4.12 2.86

On continental shelf 1.20 4.09 1.27 4.32

Off-shelf 1.39 0.42 3.01 0.91
aChape et al (2003) bWood et al (2008) cSpalding et al (2008) dThis study

Table 3.1: Summary of recent growth in number and areal extent of marine protected areas globally

High Seas Protection
The Pelagos Sanctuary is widely regarded as the first MPA to be designated in the High Seas (i.e. areas beyond national jurisdiction). This site was designated 
under a trilateral agreement between France, Italy and Monaco, which entered into force in 2002. This site straddles the territorial waters of all three nations 
and the high seas beyond, covering some 87,500km2. The Pelagos Sanctuary set a number of critical precedents in terms of international co-operation, but 
also has highlighted the considerable challenges of management in international waters (Notarbartolo-di-Sciara et al. 2008). Focused on the protection of 
cetaceans, the “regulations” at present largely focus on applying pre-existing European regulations on limiting the size of drift nets and an agreement to 
control boating activities (speed boating and whale watching) if or when these should become a serious threat to cetaceans. Such regulations would be 
insufficient for the site to be classed as an IUCN protected area (it was therefore omitted from the global analysis in this chapter), although it may qualify 
under the CBD definition. An important observation, for this and other sites that currently have less strict levels of protection, is that they do still provide a 
management framework through which additional regulations and/or management activities may be introduced over time (See Chapter 4 for further data 
issues relating to Pelagos). 

More recently, in 2009, the South Orkneys MPA was designated by the Commission on the Conservation of Antarctic Marine Living Resources (CCAMLR) as 
the first step in the development of a representative network of MPAs in the waters in the Southern Ocean surrounding the Antarctic continent. CCAMLR 
operates as a fisheries management framework for the Southern Ocean, but unlike a conventional Regional Fisheries Management Organisation, it has 
wider conservation responsibilities for the region (i.e. it looks at the impact of fishing on the whole food-chain). CCAMLR operates as part of the wider 
Antarctic Treaty System, which also contains a Protocol for Environmental Protection mandating the development of a representative system of terrestrial and 
marine protected areas. The MPA came into force in May 2010 to conserve important foraging areas used by albatrosses, petrels and penguins, and unique 
oceanographic features and to allow scientists to better monitor the effects of human activities and climate change on the Southern Ocean. The site covers 
some 94,000km2, within which no fishing activities are permitted, nor dumping, discharges or transhipments between fishing vessels.

A number other large areas in the high seas have been declared, mostly fisheries closures by Regional Fisheries Management Organisations (RFMOs). Many of 
these are described and mapped on www.highseasmpas.org (see also Ardron et al. 2008). These sites again show important progress towards the use of spatial 
management tools for conservation of the high seas, however most are temporary, or only include narrow restrictions on single fishing gears or on particular 
target species, which means they cannot be included under the IUCN definition of a protected area used in this analysis. 

tected Area, declared by the UK government in April 2010. At over 500,000km2 
this will be the world’s largest MPA and will substantially alter a number of sta-
tistics in this chapter. At the time of writing, however, negotiations as to the 
legal status were still ongoing, no regulations had been applied beyond the 
former existing MPAs (which are included) and no boundary had been decided 
(Joanne Yeadon, Foreign and Commonwealth Office, pers comm., July 2010).

are disputed and that there may be inaccuracies in the source 
map we have placed countries grouped into broad groupings. 
Only 12 countries and territories lie to the right of the line 
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Figure 3.2: Updated graph of global growth in MPA 

results thus suggest that MPA coverage within 200nm of the global 
coastline is now 2.86%, but this coverage is highly variable – around 
three-quarters of all states and overseas territories (143) have less 

while 12 have met or exceeded the 10% target (Figure 3.1). 

Here nearly 1.3 million km2

many of the world’s largest MPAs and cover some 3 million km2

benthic provinces breaks down to 1.32% of bathyal areas and only 
0.67% of abyssal areas (Table 3.3 and Map 3.4).

The size of MPAs is highly variable, with a mean marine area of 741km2, 
2. Some 2700 sites cover less than 

1km2 of ocean area. The total global MPA area coverage is thus largely 

combined with many very small sites; there are eleven MPAs whose 
marine area is at least 100,000km2

cover almost 2.5 million km2 of ocean area, and just over 60% of the 

number of very large sites.

The 10% Target: Where Do We stand?

regulatory framework, see Footnote 5), while another large site was 
approved for development around Sala y Gomez Islands in the south-

covering over 900,000km2 in total. Inclusion of the Chagos MPA will 
bring the total MPA coverage to 4.7 million km2, and combined these 
sites will raise global coverage of MPAs by over 20%, to over 5.1 million 
km2, covering 1.42% of the global ocean and 3.49% of EEZ areas.
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Province Shelf area 
(km2

Proportion MPA Area 
(km2

No of eco-
regions

No of ecoregions 
with MPAs

1 7,636,248 4.87 372,132 19 19

4,178,449 1.58 66,113 25 23

2 Northern European Seas 1,751,687 1.85 32,423 7 6

3 Lusitanian 306,872 2.05 6,304 3 3

4 Mediterranean Sea 688,638 2.66 4,242 7 7

5 890,075 0.76 6,778 5 4

6 370,865 1.39 5,142 2 2

7 Black Sea 170,311 2.59 4,413 1 1

3,029,022 2.45% 74,156 17 17

8 1,620,446 1.39 22,506 6 6

9 663,789 2.32 15,377 2 2

10 558,551 2.86 15,960 6 6

11 186,236 10.91 20,313 3 3

2,162,800 6.42 138,764 25 22

12 1,013,910 6.78 68,774 9 9

13 North Brazil Shelf 502,608 6.98 35,080 2 2

14 197,339 7.63 15,048 5 3

15 St. Helena and Ascension Islands 1,256 0.13 2 1 1

16 73,354 10.44 7,660 2 1

17 Gulf of Guinea 374,333 3.26 12,201 6 6

2,233,848 1.75 39,119 25 22

18 Red Sea and Gulf of Aden 284,818 3.74 10,643 3 3

19 Somali/Arabian 391,400 1.16 4,548 4 3

20 Western Indian Ocean 489,958 1.70 8,310 9 7

21 West and South Indian Shelf 387,427 0.51 1,965 2 2

22 Central Indian Ocean Islands 78,847 1.56 1,227 2 2

23 Bay of Bengal 288,246 0.45 1,307 2 2

24 Andaman 313,152 3.55 11,119 3 3

5,881,372 7.17 421,679 40 37

25 South China Sea 542,091 0.58 3,129 3 2

26 Sunda Shelf 1,833,967 2.50 45,890 4 4

27 66,834 3.65 2,437 2 2

28 South Kuroshio 42,498 7.61 3,235 1 1

29 58,103 2.29 1,328 4 4

30 Western Coral Triangle 979,509 7.83 76,720 8 7

31 Eastern Coral Triangle 229,785 0.46 1,049 4 3

32 Sahul Shelf 1,314,415 0.75 9,801 4 4

33 Northeast Australian Shelf 290,837 83.64 243,263 2 2

34 Northwest Australian Shelf 304,796 2.03 6,188 2 2

35 209,260 12.57 26,297 5 5

36 Lord Howe and Norfolk Islands 9,277 25.24 2,342 1 1

150,287 19.59 29,448 12 10

37 Hawaii 31,545 76.21 24,041 1 1

38 Marshall, Gilbert and Ellis Islands 49,243 2.21 1,089 2 2

39 Central Polynesia 16,539 25.00 4,134 3 3

40 Southeast Polynesia 47,617 0.30 143 4 3

41 Marquesas 4,629 0.88 41 1 1

the results at the ecoregional level. 
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42 Easter Island 714 0.00 - 1 0

254,137 10.84 27,558 11 10

3 237,555 4.62 10,978 8 7

44 Galapagos 16,582 99.99 16,580 3 3

Temperate South America 1,704,401 0.36 6,052 15 10

45 149,783 1.23 1,839 4 1

46 Juan Fernández and Desventuradas 1,821 0.00 - 1 0

47 561,700 0.44 2,487 4 4

48 Magellanic 989,211 0.17 1,701 5 4

49 Tristan Gough 1,885 1.34 25 1 1

Temperate Southern Africa 284,261 2.54 7,225 5 4

50 Benguela 160,880 2.25 3,620 2 2

51 Agulhas 122,449 2.37 2,905 2 2

52 Amsterdam-St Paul 932 0.00 - 1 0

Temperate Australasia 1,025,333 5.49 56,288 17 15

53 Northern New Zealand 49,253 3.57 1,758 3 3

54 Southern New Zealand 240,894 0.13 323 4 2

55 East Central Australian Shelf 68,843 18.15 12,495 2 2

56 Southeast Australian Shelf 241,183 7.86 18,954 3 3

57 Southwest Australian Shelf 334,593 3.96 13,263 3 3

58 West Central Australian Shelf 90,567 10.48 9,494 2 2

Southern Ocean 792,253 3.58 28,330 21 13

59 93,188 19.08 17,784 7 6

60 163,301 0.94 1,541 5 4

61 499,328 0.01 35 6 3

62 36,437 24.62 8,970 3 3

Map 3.2: MPA coverage by marine ecoregions. The same data are summed up into provinces and realms in Table 

seawards to 200nm.
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Discussion
Currently, global MPA coverage represents 1.17% of the global ocean 
surface. This represents an increase of over 60% of the area recorded 

reported from 2003 (Chape et al. 2008). These increases can be partly 

environment over the last decade. This increase is evidenced by the 

four which alone have contributed an increase of almost 750,000km2 

or 17% of the total MPA area. Despite this success, 1.17% remains a far 
cry from the 10% target set by the CBD and although other tools than 

tools are in place. This target will not be met in 2010, nor even by 2012, 

Patterns across jurisdictional zones

with a marine component have already reached or surpassed the 

Chapter 3

Province Biome  Province area (km2  MPA area (km2

Pelagic

Agulhas Current Boundary – western 2,109,096 14 0.00

Polar 29,511,842 94,217 0.32

Polar 14,038,776 342,958 2.44

Polar 12,203,263 46,987 0.39

Benguela Current Boundary – eastern 1,328,969 7,216 0.54

Black Sea Semi-enclosed sea 292,027 - 0.00

California Current Boundary – eastern 1,473,269 3,844 0.26

Canary Current Boundary – eastern 1,796,491 175 0.01

Equatorial 11,743,973 143,411 1.22

Equatorial 15,996,871 236 0.00

Equatorial 9,124,046 121,701 1.33

Guinea Current Boundary – eastern 626,188 - 0.00

Gulf Stream Boundary – western 1,189,309 1,358 0.11

Humboldt Current Boundary – eastern 3,120,839 562 0.02

Southern Indian Ocean Gyre 18,461,939 3,496 0.02

Northern Indian Ocean Gyre 19,034,649 1,083 0.01

Indonesian Through-Flow Semi-enclosed sea 3,571,343 42,895 1.20

Inter American Seas Semi-enclosed sea 3,321,482 65,256 1.96

Kuroshio-Oyashio Current Boundary – western 1,063,826 11 0.00

Leeuwin Current Boundary – eastern 1,359,848 230 0.02

Malvinas Current Boundary – western 685,365 - 0.00

Mediterranean Semi-enclosed sea 1,840,859 4,382 0.24

7,787,574 200,102 2.57

6,186,594 - 0.00

Gyre 12,132,822 13,012 0.11

Gyre 36,137,158 665,819 1.84

7,388,208 - 0.00

Red Sea Semi-enclosed sea 229,964 2 0.00

Sea of Japan/East Sea Semi-enclosed sea 740,969 2 0.00

Somali Current Boundary – western 2,596,329 40 0.00

Gyre 14,718,463 - 0.00

Gyre 41,364,059 624,077 1.51*

South China Sea Semi-enclosed sea 1,586,354 6.62366 0.00

Polar 16,855,986 275,274 1.63*

Gyre 8,234,506 827 0.01

Southern Subtropical Front 21,837,584 345,893 1.58*
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10% target: Dominican Republic, Ecuador, Estonia, Germany, Guam, 

Mariana Islands, South Africa, and the United States Minor Outlying 

EEZ areas, as well as two remote territories with few inhabitants, but 

examples for others to follow. 

By contrast, some 75% of the 190 states and territories with a marine 
component that are considered in this chapter (143 in total) have less 
than 1% of their EEZs (or equivalent) within MPAs, including 63% with 
less than 0.5% protected. At a global scale, there are some very large 
gaps, most notably around the Indian Ocean Basin, Central and West 
Africa (but see Chapter 4), and around the western and southern coasts 
of South America. In most of these cases, new MPAs are currently 
being developed, some within the context of regional networks (e.g. 

1) Most MPAs are largely restricted to territorial waters (Territorial Seas 
claims extend from the legal baseline on the shore to three, or more 

have designated extensive MPAs right across their EEZs or equivalent 
areas. Most notably these include Australia, New Zealand, Germany 
and the USA, while single large sites beyond the territorial sea have also 
been declared by Colombia, Ecuador, South Africa and the Dominican 
Republic. These countries and their associated territories are all listed 
as having high levels of MPA coverage.

most extensive MPA coverage, even in coastal and shelf areas, to be 

analyses performed here (EEZs and biogeographic areas, see below).  

e.g. Commonwealth of the Northern Mariana Islands and the USA, 

The considerable growth of MPA coverage in areas far from human 

The 10% Target: Where Do We stand?

Bathyal

n/a 6,265,125 56,488 0.90

n/a 4,704,449 2,491 0.05

Cocos Plate n/a 4,730,774 128,364 2.71

Indian n/a 14,284,191 32,194 0.23

Nazca Plate n/a 1,183,807 - 0.00

New Zealand Kermadec n/a 4,300,385 262,404 6.10

n/a 8,437,208 58,881 0.70

n/a 1,376,522 153,560 11.16

n/a 3,432,488 1,160 0.03

n/a 3,256,403 5,776 0.18

n/a 7,539,536 25 0.00

n/a 6,108,929 555 0.01

n/a 7,359,484 287218 3.90

n/a 10,080,869 104,658 1.04

Abyssal 

Angola and Sierra Leone Basins n/a 7,438,812 - 0.00

n/a 1,333,575 - 0.00

n/a 5,605,402 - 0.00

Brazil Basin n/a 6,860,975 - 0.00

n/a 18,276,942 285,367 1.56

n/a 25,502,050  108,028 0.42

n/a 14,207,765 6,179 0.04

Indian n/a 39,080,942 217,153 0.56

n/a 26,782,413 7,873 0.03

n/a 33,574,876 409,019 1.22

n/a 14,582,507 268 0.00

n/a 30,861,315 548,893 1.78

n/a 12,094,177 1,296 0.01

n/a 1,234,346 2,461 0.20
2
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Map 3.3: 

management.

example Fernandes et al. 2005). As such, one of the most likely ways 
for countries to achieve this target (especially those with large EEZ 
areas) would be to designate a small number of very large MPAs that 

and important trend. However, taking this approach alone may not 

areas, or, more importantly, achieving broader resource management, 

one site extends across large areas of open ocean – the South Orkneys 

many coastal areas (Bryant et al. 1998; Halpern 2003; Diaz and 
Rosenberg 2008; Selman et al. 2008). Establishing MPAs in remote 
areas that are likely to be less degraded than areas closer to human 

source areas to support ecosystem recovery elsewhere. They can also 

Managing for broad-scale ecosystem resilience through these MPAs 

cost of monitoring, control and surveillance (MSC) can be much 

issue, however (Brooke et al 2010).

closer to areas of more heavy and/or direct human use. It is in these 

social and economic costs (Brander et al. 2006; Donner and Potere 

there are important examples of progress, most notably the growth 

even in a local context, but for some benthic and coastal ecosystems, 

to local economics (Gell and Roberts 2003; Alcala et al. 2005; Claudet 
et al. 2008). The locally managed marine areas (LMMAs, see Chapter 
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MPAs are shown in red.

Name of MPA Jurisdiction 2

Phoenix Islands Protected Area 408,342

Great Barrier Reef Marine Park Australia 343,480

United States 334,154

United States 247,179

United States 212,788

Prince Edward Islands Marine Protected Area South Africa 180,633

New Zealand 164,840

Macquarie Island Commonwealth Marine Reserve Australia 161,895

Galapagos Marine Reserve Ecuador 137,975

Franz Josef Land Zakaznik Russia 123,877

New Zealand 110,565

New Zealand 99,734

Greenland 96,598

South Orkneys Marine Protected Area High Seas 93,787

Nearshore Bristol Bay Trawl Closure United States 65,030

Heard Island and McDonald Islands Marine Reserve Australia 64,267

Colombia 61,099

Freycinet Commonwealth Marine Reserve Australia 57,942

New Zealand 54,025

New Zealand 44,231

Tasman Fracture Commonwealth Marine Reserve Australia 42,501

New Zealand 40,695

American Samoa 34,784

New Zealand 30,553

Table 3.4: The world’s largest MPAs: all known sites with marine areas calculated in GIS as being greater than 
30,000km2. 
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Biogeographic patterns

similar to those observed in Spalding et al (2008). Overall, coverage 
remains highest for tropical realms, with 6.15% incorporated into 
MPAs. Temperate areas, in both northern and southern hemisphere 

of an MPA and their inclusion in the earlier study was an error. In polar 

Temperate Southern Africa and Temperate Australasia (71% and 47% 

(Table 3.2 and Map 3.2) remains highly variable across shelf areas. 
Some 44 ecoregions have greater than 10% MPA coverage (19% of the 
total), including 31 (13%) with greater than 20% coverage, and 14 (6%) 
with over 50% coverage. By contrast 102 ecoregions (44%) have less 
than 1% MPA coverage. By and large the greatest progress has been 

6. 

6  In their earlier analysis Spalding et al. (2008) looked at MPA coverage of a nar-
row 2km belt (1km inland and offshore from the coast). This study provided an 
insight into the very concentrated conservation effort going on this area. It also 
provided a more accurate overview of coastal coverage (simple marine overlays 
can miss the large parts of the intertidal zone which fall on the landwards mar-
gin of the coastline). Unfortunately we were unable to re-run this analysis in 
the available time for this chapter, however it is undoubtedly the case that MPA 
coverage in the coastal belt will have risen (from 12%) since that analysis, al-
though perhaps not so steeply given the large increased in large oceanic MPAs.

Conclusions
Comprehensiveness and Representativeness

Barrier Reef Marine Park (1979, 1984), the Galapagos Marine Reserve (1986) and the Northwest Hawaiian Islands (designated in 2000 as a 

include most of the world’s largest MPAs. Many of these sites are 
linked to oceanic islands and in the pelagic overlays coverage is 

area within MPAs. As more countries begin to designate MPAs whose 

rapid increases in MPA coverage could be achieved in some pelagic 

coverage with depth: bathyal areas, which make up 23% of the ocean 
have 1.32% coverage, while the vast abyssal provinces, which make 

of their area within MPAs. Most of these provinces are very large 

provinces and the biodiversity they represent.

Ile de la Passe © J Tamelander / IUCN 
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not only to biodiversity, but also the valuable marine ecosystem services on which millions depend for their livelihoods and well-being. It 

intense and threats are high.

the legal challenges of establishing MPAs in the high seas, whilst complex, can be resolved (Scovazzi 2004; Corrigan and Kershaw 2008). Both 

– they are high diversity, high-value systems, but they are also are well-known and well-mapped. The apparent failure to adequately protect 

marine ecosystems. 

Effectiveness

individual sites have been assessed (Pomeroy et al. 2004; Leverington et al. 2008b), there are no global datasets that have been developed 
using consistent methodologies. In a review of recent assessments of some 2322 terrestrial and marine sites, 14% were found to be clearly 

It seems likely that management challenges may be greater for MPAs than for many terrestrial sites, with physical challenges and high 

 in situ pressures. At the same 

the total MPA network, but clearly such sites are of considerable importance. In considering targets for MPA coverage it is important to stress 

Networks / Systems Characteristics

Green et al. 2007; Lombard et al. 2007; Harris et al. 2008; Game et al. 2009 and see Chapter 2). 
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Moving Beyond the CBD Targets

but there are also trends that may signal broader changes in the 
geography of MPA establishment. There is also an urgent need to build 
our understanding of how MPAs sit within a broader management 
regime of ocean space, and to consider how that wider framework of 

Future trends

local MPAs, with varying but increasing levels of local involvement will 

lead to levels of MPA coverage that are ecologically meaningful even 
at the scale of benthic and pelagic provinces in many areas. Trends in 

measures. The challenges of monitoring and policing in these areas 
are diminishing with current and emerging technologies (Brooke et al. 
2010).  

Building a global system

ad hoc 

networks. This is not always the case and there are good models of 

Chapter 3

the larger-scale planning needed to build networks of MPAs (Sala et al. 

scales (Ardron 2008, and see Chapter 4).

the UN General Assembly decisions regarding Vulnerable Marine 

(“seamounts, hydrothermal vents and cold water corals”) and call 
upon states and RFMOs to sustainably manage and protect these (UN 
General Assembly 2006). FAO has further developed guidelines for the 

Protected areas are only one means of sustainably managing marine 
space, and in many areas the wider use of ocean space is already 

Wandering Albatross in Kaikoura, Southern island, New Zealand © Imèn Meliane
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manage ocean space, such as the RFMOs. There is therefore a growing 

management of which MPAs are an integral part, as advocated through 

will be to try and understand this more complex framework of ocean 
use and management extending beyond the boundaries of MPAs. 

for the remaining 90%.

CBD targets, can be observed and measured. 

Beyond 2010, it seems clear that the growth of MPA coverage will 

less apparent. The present work shows the urgent need to increase 

establishment and management are far greater where there are other, 

both to nature and to people will also be commensurately greater. 
Indeed factoring in ecosystem services or other socio-economic 

simple benchmarks (see, e.g. Mace et al. 2010). 

The need to monitor progress at all levels is important and there 
is a need to broaden our assessments to more comprehensively 

considerable investment in data gathering and management. There 
is also an urgent need to build our understanding of how MPAs sit 
within a broader management regime of ocean space, and to consider 

Chapter 6 for more detail). MPAs, though necessary, are not a panacea 
and cannot be expected to deal with sheer volume and diversity of 
pressures facing the marine environment. Numerous measures other 
than MPAs are already in place and, although many only provide 

develop co-ordinated and integrated planning for the sustainable use 
of all ocean space.

Lagoons of New Caledonia © Dan Laffoley
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Derelict Fishing Gear and Nets -  Marine debris, like these discarded fishing nets, pose a major threat to marine life and the fragile coral reef 
 ©Claire Fackler



Chapter 4
Meeting Global Goals at Regional Scales and in the 
High Seas

Lead Authors: Caitlyn Toropova, Richard Kenchington, Marjo Vierros, Georgina Bustamante,  
Robert Glazer, Alessandra Vanzella-Khouri, Charlotte Karibuhoye, Lauren Wenzel, Kohei 
Hibino, Moi Kim Tan, Imèn Meliane, Kristina M. Gjerde and Christophe Lefebvre
 

Key Messages:

Collaborative marine management partnerships among multiple sectors and stakeholders 
(e.g. Regional) can be cost-effective means for sharing scarce resources, personnel and 
skills. 

Both legislative (top-down) and community driven (bottom-up) approaches can be used 
to implement successful ocean protection measures.

Aligning data, messaging and stakeholders is essential to successful MPAs.
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Introduction

management. 

There are many advantages to working on regional and even sub-

many exist that allow countries to implement transboundary MPAs 

scaling up appropriate local endeavors to regional ones can reduce 
costs, personnel, and governmental processes when compared to 

number of partners and complexity.   

and achieve WSSD and CBD targets,  regional approaches can provide  

on how to overcome obstacles and accelerate progress on a scale 

In this chapter, seven case studies (from the Caribbean, the 
Mediterranean, East Asia, West Africa, the United States of America,  

illustrate regional or sub-regional approaches on policy, data, and 

successes, not a comprehensive review.

MEOW Realms 
and Provinces

Shelf 
Area 
(km2

Marine 
Area under 
some form 
of protec-
tion (km2

% Marine 
Area Protect-
ed (within 
the coastal 

WCPA Terrestrial 
Region

Total 
land area 
(km2

Land Area 
under 
protection 
(km2

% Land 
area 
protect-

Southern Ocean 792,253 28,330 3.58 14,024,832 3,470 0

Tropical Eastern 
254,137 27,558 10.84 Central America 521,600 133,731 25.6

Temperate 
Australasia

1,025,333 56,288 5.49
Australia / New 
Zealand

8,011,930 831,420 10.4

Temperate Northern 
3,029,022 74,156 2.45 East Asia 11,799,212 1,904,342 16.1

Temperate Southern 
Africa

284,261 7,225 2.54
Eastern & Southern 
Africa

11,487,920 1,825,918 15.9

Europe 5,119,172 634,248 12.4

2,233,848 39,119 1.75
North Africa & Middle 
East

12,954,170 1,226,928 9.5

Temperate Northern 
4,178,449 66,113 1.58 North America 23,724,226 4,231,839 17.8

7,636,248 372,132 4.87 North Eurasia 22,110,050 1,789,006 8.1

150,287 29,448 19.59 553,058 54,949 9.9

Temperate South 
America

1,704,401 6,052 0.36 South America 9,306,560 2,056,559 22.1

8,547,400 1,305,864 15.3

South Asia 4,487,510 339,058 7.6

5,881,372 421,679 7.17 South East Asia 4,480,990 715,218 16

Western & Central 
Africa

12,804,860 1,293,206 10.1

2,162,800 138,764 6.42 Caribbean 234,840 36,469 15.5

Totals 29,332,411 1,266,864   150,168,330 18,382,225  

Global Average   5.55    13.30

*Source PPO/WDPA 2008; Note some MPA #s are disputed. Regardless, there is clearly much less than the 10-30% CBD goals protected.
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Wider Caribbean: Building Networks Through Regional Agreements

The Wider Caribbean region extends from South Florida south to 
French Guyana, including The Bahamas, Mexico, Central America, the 

countries and territories and is occupied by one Coastal Biogeographic 

where some resources, such as Nassau grouper and queen conch, have 

poorly managed coastal development and land-based and marine 

reefs, seagrasses and mangroves. Global changes associated with 

may not be adequate to keep corals from bleaching, for example, as 
it happening currently (as of Summer 2010). However, when there 

implemented to give the area the best chance at surviving catastrophic 
events.

regulated uses. Recent studies of the economic value of coral reef areas 
in Belize, Tobago, St. Lucia and Dominican Republic have contributed 

of healthy marine environments among governments and coastal 

These divisions, based on larval dispersal modeling1  
suggest a more compartmented ecoregional scenario 
than previously thought, and can serve as a road map 

managed areas.

1  Bustamante, G. and C. Paris. 2008.  Marine population connectivity and its potential use 
for the nomination of new World Heritage Sites in the Wider Caribbean.  Marine Sanctuar-
ies Conservation Series, NOAA. ONMS-08-07, pp 97-112. (Proceedings of a Special Sympo-
sium, November 9-11, 2006, 59th Annual Meeting of the Gulf and Caribbean Fisheries Insti-
tute, Belize City, Belize) (http://sanctuaries.noaa.gov/science/conservation/pdfs/carib.pdf)

 Coral Reefs in Dry Tortugas Ecological Reserve. © Jiangang Luo
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That is the case of coastal towns next to Hol Chan and Port of Honduras 
Marine Reserves in Belize; the Soufriere Marine Management Area 
in St. Lucia; and within the Sian Ka’an Biosphere Reserve in Mexico, 
among others. 

are ecologically connected across countries. Transboundary or sub-

systems.  For example, countries that have endorsed the Caribbean 
Challenge (The Bahamas, Dominican Republic, Jamaica, Saint Vincent 

it may take a broader, transboundary/subregional ecosystem-based 
approach to accelerate progress to the desired levels. Strengthening 

to ecoregional levels.

In order to expedite the process of ecologically-based MPA networks 

created in 1997 the Caribbean Marine Protected Area Management 
Network and Forum (CaMPAM) to “enhance of marine and coastal 
area management in the Wider Caribbean Region through sharing 

Research data and management experiences in the Wider Caribbean 

Chapter 4

Fishermen become allies in protection efforts in the 
caribbean 

At the 62nd Annual Conference of the Gulf and Caribbean Fisheries 
Institute (GCFI) held in Venezuela in November, 2009, a Caribbean 
Fisher Forum cosponsored by UNEP, CaMPAM, GCFI and others,  
was attended by 25 fishers, and more than 150 marine scientists, 
college students and professors, as well as staff of governmental and 
nongovernmental agencies. This forum is part of a larger initiative 
(http://www.gcfi.org/Initiatives/FisheriesForFishers/Fisheries 
ForFishersEng.html) aimed at incorporating fishers into the regional 
conservation dialogue and dissemination of best management 
practices. This dialogue showed that the problems are similar and 
require quick solutions to generate radical changes in the ways 
coastal resources are  used in the 21st century. Among the measures 
and changes suggested are: 

1. Grant exclusive fishing rights to traditional local fishermen in 
certain “areas of responsible fishing.” This would generate a 
climate conducive to self-monitoring and control of resources, 
and create community management schemes that combine 
sustainable fisheries and tourism. 

2. Increase the number and size of no-take areas (sanctuaries and 
reserves) within multiple-use managed areas (for conservation, 
fisheries, tourism, etc.). 

3. Train fishermen and coastal communities to better understand 
the ecological functioning and value of their marine ecosystems 
and the promotion of alternative (non-extractive) livelihoods. 

4. Increase the added value of fishery products for boosting 
competitiveness in domestic and international markets, and 
increase income with less catches.

These recommendations show that fishermen and marine managers 
in the Caribbean understand the need of spatial planning, and the 
development of new policies are essential if the marine resources 
are to be there to be available for present and future generations.

CASE STUDY

Attributes that Make the Wider Caribbean a Potential 
Model for Transboundary Marine Management

There are many characteristics in the Caribbean that may facilitate 
scaling up to a subregional/regional approach to managing marine 
resources:

Similar climate and oceanographic conditions: Tropical marine 
currents from the Atlantic Ocean that enter the Caribbean 
Sea, a semi-enclosed sea, from the Atlantic Ocean flow to exit 
mainly along the Gulf of Mexico and Florida coast as the Gulf 
Stream, and The Bahamas.

One marine biogeographic province with several ecoregions: 
Although the region shares most marine populations (fishes, 
invertebrates, turtles, plants, mammals) the province is divided 
into distinct eco-regions or units of connectivity due to the 
existence of gyres and meandering currents that retain oceanic 
larvae. This ecoregional scenario may serve as a road map to 
develop subregional management of marine resources.

Tourism and fisheries are major industries: In most countries 
coastal tourism is the dominant industry, and commercial 
fishing is common to all of them. Coastal development and 
overfishing have negative impacts throughout the region. 
Restoring and maintaining the ecological services of coastal 
habitats and populations is essential to the economic prosperity 
of most nations.

Few languages: English and Spanish are the dominant 
languages, although French, Dutch, Creole and Papiamento are 
also spoken in some islands. Communication is easier than in 
many other regions of the world.

Similar historical and cultural heritage: Similar patterns of 
colonialism and impacts of the slave trade shaped the formation 
of the Caribbean culture in the 16th-18th centuries. 

Geographic closeness: 38 Countries and Territories with 
approximately 5.8 million km2 of combined Economic Exclusive 
Zones. 

A regional intergovernmental agreement for coastal and marine 
resources: The Cartagena Convention and its Protocols provide 
a legal framework to address issues for the protection and 
sustainable development of the marine environment, facilitate 
funding acquisition and foster regional cooperation.
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ecoregional levels requires a recipe with some or all of the following 

that MPAs are not solely closed, no-take zones but are “marine 

value of healthy marine ecosystems; and strengthening managers 

of having “integrated coastal managed zones”, a dream of the 20th 
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Map 4.2: Map of East Asian countries and 

programs working on MPAs.

East Asia: How Groups are Working Together Across a Vast Ocean Area

East Asia generally comprises of two WCPA-Marine Regions, the North-

part of the southern area is recognized as the global center of marine 
biodiversity, known as the Coral Triangle area (see Ch. 6 for more 

world, and the majority of people live near the coast. There is a long 
history of people using and depending on the ocean through trade, 

these resources. 

focuses on MPA networks was conducted from 2008 to 2010 by the 

coral reef habitat mapping exercise done by remote sensing. One of 
the most successful achievements was the upgrade of the regional 

their own virtual MPA database on their website. 

Regional Workshops during 2008 to 2010. The results of the discussions 
 ICRI 

. The document 
focused on the development of a sustainable regional support 

and a series of socioeconomic guidance on MPA network development 

Fishing community near the Ang Thong National Park, Thailand © Imèn Meliane



Meadows of Posidonia oceanica are one of the most emblematic and endangered ecosystems in the Mediterranean sea.  © Jose Antonio Moya

The Mediterranean1: Building a Regional Picture Combining 
Knowledge from Disparate Sources

1  More information can be found in The Mediterranean and Black Sea Region: Celebrating successes and addressing challenges in marine protected areas. Vol. 1 
in Protect Planet Ocean Review Series. 2009. IUCN, and in Abdulla, A., Gomei, M., Maison, E. and Catherine Piante (2008). Status of Marine Protected Areas in the 
Mediterranean Sea. IUCN, Malaga and WWF, France.
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Considering its small dimension (less than 1% of the world’s ocean 

areas; The Mediterranean Sea includes 6% of the world’s species in 
less than 1% of the world’s ocean area, and while much of the fauna 

It contains 46,000 km of coastline and about 2.5 million km2 of sea. 
Within its waters live 20 species of marine mammals (including the 

of jobs, revenue and food supply and is an important component 
of the Mediterranean diet – having been one of the pillars of the 

industry faces other problems such as poor knowledge of the biology 

Mediterranean has been rising steadily over the past 10 years and is 
projected to increase by a further 18% over the next 10 years. The 

biodiversity. This sector is growing rapidly and is expected to become 

increasing throughout the Region. The Mediterranean also remains 

the region every year, over 100 million visit Mediterranean beaches. 
Mass tourism has led to degraded landscapes, soil erosion, increased 
waste discharges into the sea, loss of natural habitats, higher pressure 

Other threats to the marine environment are invasive marine species  
and climate change. Many of these threats can be addressed, at least 

protected areas.

Soundings. Meghan Miller, Walter H.F. Smith, John 
Kuhn, & David T. Sandwell. NOAA Laboratory for 
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The Mediterranean Region is on par with other regions of the world 
with ~1% of their marine area protected (Table 4.1); however that 
number jumps to ~4% if the Pelagos Sanctuary2

seas MPA, is included. Though this is far less than the 10% target set by 

Pelagos, and  are mainly  located  in  the  northern  shores of  the 

and spacing between protected sites too wide to ensure larval 

equipments such  as  boats,  visitor  centres,  and  diving equipment.  

various means, including the CBD commitments and the Barcelona 

Increase and accelerate MPA development,

Develop a coherent, viable network of MPAs through regional 
networks,

issues, and

include an ecosystem based approach.

aligning data needed to be managed. To that end, IUCN embarked on a 
regional MPA analysis of this region (IUCN, 2009;  Abdulla et al 2008), 

and detail, even between databases that were thought to be similar 
(i.e. WDPA and MPA Global). To address the diversity in available 

available (i.e. ProtectPlanetOcean, MedPan, WDPA, and MPA Global). 

Countries on a regular basis. 

2  The Pelagos Sanctuary for Mediterranean Marine Mammals is a vast marine 
protected area extending over 87,500 km2 of sea surface in a portion of the 
north-western Mediterranean Sea between south-eastern France, Monaco, 
north-western Italy and northern Sardinia, and encompassing Corsica and the 
Tuscan Archipelago. The Sanctuary waters include the Ligurian Sea and parts 
of the Corsican and Tyrrhenian Seas, and contain territorial waters of France, 
Monaco and Italy, as well as the adjacent high seas. 

database cannot be overstated. In a region with 23 countries, more 
than 20 languages, and nearly 300 million people dependent on a 

upfront costs. 

 
PlanetOcean, 2010; MedPan 2010; MPA Global 2009) were compared 
and contrasted. A hierarchy was created with the most current and up-
to-date database used as a base (MedPan) and compared to the world 

to WDPA to upload. 

management, however it became clear that there were so many 
inconsistencies between data sources that only a line by line 

world with the most up to date and accurate MPA data yet. Currently, 

which was launched at the regional level between regional partners 

a common database of MPAs which  will be linked with ProtectedPlanet 
(the newest version of the WDPA).

With one globally approved database for protected areas (WDPA), it is 

involves the key stakeholders, allowing for a wide range of input and, in 

Red gorgon in Cap de Creus, Spain. © Jose Antonio Moya
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West Africa:   High Level Government Collaboration 

Increasing pressure on coastal and marine resources has led to the 

of cultural heritage.

The West African marine region extends southwards from Morocco to 
South Africa; it spans 14 000km of coast and includes 24 countries. 

and broad sandy beaches to extensive sea grass beds, island systems, 

wetlands and coastal lagoons (Figure 4.1). 

For several years, seven countries (Mauritania, Senegal, Guinea 
Bissau, The Gambia, Cape Verde, Guinea  and Sierra Leone) have 

the major concern in the region and has led to important declines in 

with the oil and gas and mining industries.

Most striking biodiversity features in the region are: the largest 
breeding colony of monk seals on Earth, one of the 10 top global hot 

and whales. Due to the cold water upwelling zones, this region is 

Fishing boats along the coast between Nouakchott and the Banc d’Arguin National Park in Mauritania. © Hellio - Van Ingen
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The challenges arising from strong ecological, social and economic 

common issues related with the sustainable management of coastal 
and marine resources (FIBA/WWF/UICN 2000). 

network of marine protected areas at the regional level is considered 
the highest priority in the joint strategy (PRCM 2003). This strategy was 

3) which is being 

4

RAMPAO seeks to enhance cohesion within a group of ecologically 

mutual capacity building and advocacy on common issues in the region 

One of the key success factors for RAMPAO network is the high level 

recognizes the need to establish a regional network of MPAs in West 
Africa was signed by 10 ministries in charge of protected areas, 

of the network, this was formally recognized through a ministerial 

3  Regional program for the conservation of the coastal and marine zone in West 
Africa (French acronym PRCM)
4  IUCN, International foundation for the Banc d’Arguin FIBA, WWF and Wet-
lands International

Today the RAMPAO includes 22 MPAs from 5 countries (Mauritania, 
Senegal, The Gambia, Guinea Bissau and Guinea), including a wide 
range of management categories and governance types. The network 
covers 18,867 km2, which represents more than 92% of the total area 

More than 70% of the total RAMPAO area is marine, however this 
represents only about 7% of the total territorial waters and only about 
0.7% of the total EEZ. In fact some countries have already achieved 

case for Mauritania where more than 32% of the territorial waters 
are within the MPA network or Guinea Bissau with around 12% and 
Senegal with almost 10% (Fig. 4.1).

represented ecosystem in the network, followed by humid forests, sea 

Planned next steps for the RAMPAO include the analysis of the 

policies;

member MPAs;

the MPAs and the MPAs network; and

network. 
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The United States:  Building a Systematic Network With a Scientific 
Base

Although the United States is a single country, its EEZ is the largest in 
the world, spanning over 12 million km2, including all of its overseas 
territories, and can therefore be an example of scaling up to a large-

of Marine Protected Areas of the United States of America

natural events, and other sources straining the health of marine 
ecosystems and the Great Lakes. Impacts to these intricately balanced 

reefs and other vital habitats, threats to rare or endangered species, 

With such a large area, a system was needed coordinate the diverse 

are over 1,600 federal, state and territorial MPAs in U.S. waters.  The 

National System Sites At A Glance

The national system contains 254 sites and covers an area of 
175,000 square miles 

4% of U.S. waters (0-200 nautical miles, including estuarine 
areas and the Great Lakes) is covered by the national system 
sites 

About 27% of the total area of all national system sites is 
considered no-take, and this is primarily located in the large, 
highly protected Papahanaumokuakea Marine National 
Monument in Hawaii 

All 21 of the national system’s priority conservation objectives 
are addressed by national system members

Every major marine ecoregion in the U.S. is represented in the 
national system

A Marina and Golf Course sit along the San Francisco Bay. The Coyote Point Marina, the Poplar Creek Golf Course and a power substation are just some of the 
uses for the heavily developed shore along the San Francisco Bay near San Mateo, California.© Gerick Bergsma
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natural heritage, conserving and managing cultural heritage, and 

system sites, the U.S. Fish and Wildlife Service manage 106 sites (42%).  

agencies, while 37% are managed by state agencies.  The remainder is 
managed by federal/state partnerships or territories.

America
commitments, such as those made at the 2002 World Summit on 

and Mexico, coordinated by the Commission for Environmental 

Protocol Concerning Specially Protected Areas and Wildlife (SPAW 

in Hawaii, a zoned site that has eleven no-take zones covering 
approximately 44,000 square miles, makes up nearly all of the no-take 

no-take.  

and access data for more than 1,000 marine protected areas (MPAs) 
in the United States (www.mpa.gov).   The tool provides an interface 

through technical assistance, training, and a new partnership with the 

on ecologically important areas and human uses of the ocean.  These 

States by Ecoregion 

Oyster reefs in the Virginia coastal reserve. © Robert Brumbaugh
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The South Pacific: Local Uptake at a Regional Scale

as a major source of protein, further increasing the demand for this 

2009).

the ecosystem approach and marine protected areas, have been 

the mountaintops to the reef (such as the ahupua’a in Hawaii, vanua in 

classes of persons. Closed areas include the tabu areas of Fiji, Vanuatu 

the bul in Palau, the mo in the Marshall Islands, the kapu in Hawaii and 
the fono in Niue (Govan et al. 2008a, Parks & Salafsky 2001, Vierros et 
al. 2010).

put in place to ensure catches for special events or as a cache for 

some 10,000 kilometres from east to west and 5,000 kilometres from 
north to south, with a combined EEZ close to 38.5 million km². The region 
represents one of the most biologically and culturally diverse areas on 

rich coastal and marine ecosystems including mangroves, seagrass 
beds, coral reefs and estuaries, as well as extensive deep waters in their 

cultural and economic dependence on marine and terrestrial resources 
for daily needs such as food, water, shelter and medicine, and much of 
the use and management of resources is arranged through customary 
tenure systems that cover over 81-98% of land areas in independent 

marine tenure is also common, with seaward boundaries ranging from 

not only for social and economic development, but is also supported in 

next 30 years), which combined with poor economic performance 
and poverty in some areas increases pressures on natural resources. 

Namena Reserve Fiji - Namenalala Island, at the heart of the Namena Marine Reserve, Kubulau, Fiji © Stacy Jupiter
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Quick Facts About LMMAs
: The main driver leading to the establishment of LMMAs is a community desire to maintain or improve livelihoods, 

often related to perceived threats to food security or local economic revenue. In the Pacific Island countries, conservation and sustainable use are 
often seen as inseparable, and are part of the surviving concept of traditional environmental stewardship, in which caring for resources is a duty 
towards future generations. In general, LMMAs have succeeded in creating economic benefits for communities while providing for sustainable use 
of marine resources.

In Fiji, monitoring has demonstrated the real impact of the approach in economic terms, including increased harvests and sustainability of marine 
resources.  Results since 1997 have included a 20-fold increase in clam density in the tabu areas; average of 200-300% increase in harvest in adjacent 
areas; tripling of fish catches; and 35-45% increase in household income (Aalbersberg et al. 2005).

LMMA Size: varies widely from small to relatively large (the largest LMMAs, Macuata and Yadua Taba in Fiji, cover an area of more than 1000 km2 
each). 

: Generally small (less than 1.0 km2). Not permanent, opened to harvest occasionally (for example on special occasions, such as 
major feasts) or regularly, (for example as part of annual rotation). The smaller reserves may be well suited for meeting fisheries, livelihoods and 
community engagement goals, as evidenced by the documented increases in resources within closed areas.

Biodiversity benefits: Localized recovery or protection of vulnerable species (large food fish or marine turtles). 

Future management: Attainment of broader biodiversity and resilience-building goals would likely require the integration of LMMA approaches into 
wider ecosystem-based management that incorporates entire watersheds and operates in the context of adaptive management (Govan et al. 2009).

& Hickey, 2008; Vierrros et al. in press). These revitalized customary 

economic changes (Johannes & Hickey, 2004). One aspect of this has 

An example is provided by Locally Managed Marine Areas (LMMAs) 

as a Marine Protected Area (MPA) in that LMMAs are characterized 
by local ownership and/or control, whereas MPAs are typically 

food species or small amounts of coral or shells”). One or more MPAs 
or other management techniques or “tools”, including commonly a 

knowledge and western science (LMMA network, 2010). 

According to a recent study (Govan et al. 2009), marine managed 

independent countries and territories, and they are virtually the only 
type of marine protected area pursued in the independent countries 

territories are using more western-style protected area approaches.

resources management. For example, Papua New Guinea, Vanuatu, Fiji 

not always without challenges, as demonstrated by a recent study 

management rules in Kubulau District, Fiji (Clarke & Jupiter, 2010).

biodiversity strategies. Because they are built on customary tenure 

and similar approaches are likely to be more successful in providing 
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marine and coastal protected area (MCPA) encompasses LMMAs and 
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Advancing Conservation of the Open Oceans and Deep Seas Within 
and Beyond National Jurisdiction
Introduction to deep and open oceans

The open oceans and deep seas cover more than half of the planet 
and account for the largest part of the ocean. Of that vast area, the 

areas contain not only the majority of ocean by volume, but also 

migratory species such as cetaceans, turtles, tuna and seabirds, and 

biodiversity, they contribute to the provision of important ecosystem 

Earth’s climate. 

concentrated in coastal and shelf areas where both knowledge of and 

deeper areas has increased manifold, leading to growing threats from 

knowledge about the deep sea, unveiling an important array of unique 

Rising concerns about risks to biodiversity in marine areas beyond 

the need to conserve and sustainably manage these remote ocean 

ocean areas has been limited by our incomplete knowledge about how 
and where species and their habitats are distributed geographically, 
though this knowledge will likely be greatly enhanced by studies 

Recent scientific activities for improved management

sustainable use of underrepresented deep and open ocean areas, 

The UNGA ad hoc open-ended informal working group to study issues 

areas, the development of systems of MPAs and biogeographic 

Protection Progress In The Region
On average, between 3 and 4% of territorial seas are protected in the region, with Fiji and New Caledonia reaching 10% and 24% protection 
respectively. Marine managed area coverage represents under 0.2% of the combined national EEZs, and only Fiji (0.8%) and New Caledonia 
(0.9%) are within reach of the global average of 1.5% of EEZ protected (Govan et al. 2009). 

While most LMMA sites are located in clusters, networks or groupings, the sites have been mainly selected with social, logistical or political 
factors in mind, rather than according to ecological criteria. Although some ecologically-based LMMA networks exist, they are a minority. This 
is due to the fact that bottom-up approaches do not lend themselves very easily to external planning guidance, and selecting sites based on 
geospatial data can be costly particularly if the established sites have to rely on incentives or investments of external resources to survive 
(Govan et al. 2009, Ruddle & Hickey, 2008).  

The strength of community-based approaches in the Pacific Islands is their sustainability, adaptive nature, and ability to enhance community 
resilience and self-sufficiency in a time of change. While these approaches alone are likely not enough to develop ecologically representative 
regional networks, particularly in the deeper ocean, they provide building blocks that can be integrated into wider national and regional 
strategies, as has already been done in the context of national marine protection efforts in at least Palau, the Federated States of Micronesia, 
Fiji and Samoa. Strengthening LMMAs and other traditional marine management systems in the context of national strategies relating to 
biodiversity conservation, fisheries management, climate change adaptation and poverty alleviation are particularly important at a time when 
many MPAs established through top-down processes have failed to reach their management objectives, and are in danger of becoming paper 
parks.

coverage is lacking, as many countries do not maintain up-to-date 

Database on Marine Protected Areas) do not always include smaller, 

2010).
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Baseline *12 nM  *24 nM

Territorial Sea
(Art. 3 and 4)

Contiguous Zone
(Art. 33)

*200 nM

Exclusive Economic Zone
(Art. 57)

Continental Shelf
(Art. 76)

High Seas (Art. 86)

The Area (Art. 1(1) and 137)

* up to The Area starts at 200 nM from the baseline when the legal 
Continental Shelf (as defined in Art.  76) does not extend beyond that limit.

approach, and in delivering the 2010 target. 

decision, the COP also adopted guidance for the establishment of 

at a CBD expert workshop in the Azores in 2007, and are as follows:

1. Uniqueness or rarity

2. Special importance for life history of species

3. Importance for threatened, endangered or declining species and/
or habitats

4. 

5. 

6. Biological diversity

7. Naturalness

Advice on the use of the criteria has been further developed by an 

in applying the criteria, as described in the box below.

The EBSA criteria of the CBD could also be applied in deep waters 

an EBSA marine area could overlap and cover both marine areas within 

A biogeographic classification system for deep and open 
oceans

open oceans globally.

The box below describes the Global Open Oceans and Deep Seabed 
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The recently published Global Open Ocean and Deep Seabed (GOODS) biogeographic classification (UNESCO 2009) divides the ocean beyond 
the continental shelf into biogeographic provinces based on both environmental variables and biological information. The ocean is first 
stratified into benthic and pelagic zones. The pelagic zone is divided into 30 biogeographic provinces, largely on the basis of properties of 
water masses and currents.  The benthic zone is divided into 37 biogeographic provinces in three large depth zones: 14 bathyal (between 300-
3500m in depth), 13 abyssal (3500-6500m) and 10 hadal (> 6500m). In addition, 10 hydrothermal vent provinces have been delineated, for a 
total of 77 large-scale biogeographic provinces (UNESCO 2009). 

The GOODS biogeographic classification was initiated at an expert workshop held in Mexico City, Mexico, in January 2007.  It has subsequently 
evolved with input from many experts in science, policy, and management, including meetings of the Convention on Biological Diversity (CBD) 
and the UN Ad Hoc Open-ended Informal Working Group to study issues relating to the conservation and sustainable use of marine biological 
diversity beyond areas of national jurisdiction.

At the present time, the GOODS biogeographic classification is the only comprehensive global biogeographic classification system. The 
classification includes simplifications, particularly in presenting a static “snapshot” that does not address inter-annual or intra-annual 
variation, and in not resolving the biologically important coupling of benthic and pelagic systems.  Nonetheless, it provides a reasonable basis 
for advancing management based on best available science.

The Global Ocean Biodiversity Initiative (GOBI) is an international partnership advancing the scientific basis for conserving biological diversity 
in the deep seas and open oceans. It aims to help countries, as well as regional and global organizations, to use and develop data, tools, and 
methodologies to identify ecologically and biologically significant areas with an initial focus on the high seas and the deep seabed beyond 
national jurisdiction.

This initiative began in late 2008 as a collaboration between the German Federal Agency for Nature Conservation (BfN), IUCN, UNEP World 
Conservation Monitoring Centre, Marine Conservation Biology Institute, Census of Marine Life, Ocean Biogeographic Information System and 
the Marine Geospatial Laboratory of Duke University. The Initiative now numbers 17 partners and continues to seek additional collaborators 
to help bring the best science and data to bear on the identification of EBSAs beyond national jurisdiction. GOBI is facilitated by IUCN with 
core support from BfN.

The work under this initiative aims to help countries meet the goals and targets adopted under the CBD and the 2002 World Summit on 
Sustainable Development.

The objectives of GOBI are to:

Establish and support international scientific collaboration and assist States and relevant regional organizations to identify EBSAs using 
the best available scientific data, tools, and methods.

Provide guidance on how the CBD’s scientific criteria can be interpreted and applied towards management, including representative 
networks of MPAs.

Assist in developing regional analyses with relevant organizations and stakeholders.

Thus far, GOBI has developed practical illustrations on how to apply the CBD EBSA criteria. These illustrations relate to species, habitats and 
oceanographic features, and are available in the GOBI report titled: Defining ecologically and biologically significant areas in the open oceans 
and deep seas: Analysis, tools, resources and illustrations. The report was presented at the CBD Scientific Expert Workshop on ecological 
criteria in October 2009 in Ottawa, Canada. In addition, GOBI continues to advance scientific information available relating to the application 
of tools and analysis for selecting EBSAs, and is planning capacity building activities (www.GOBI.org).
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Important efforts at the regional level

to address the management of marine areas beyond the limits of 

Mediterranean and the Southern Ocean, and they demonstrate what 

species. 

Only a few Regional Seas programmes have direct competence in 

areas that include the high seas  have moved forward by taking 

for Mediterranean Marine Mammals. The Pelagos Sanctuary is 
part of the network of Specially Protected Areas of Mediterranean 

areas covering roughly 20% of the Mediterranean Sea for further 

designate six high seas MPAs, including areas that overlie the outer 

Mediterranean Submarine Canyons

In the Mediterranean, many submarine canyons are extensions to rivers confirming that their formation is linked with the low sea level phases 
of the late Miocene. Nowadays, submarine canyons funnel large volumes of sediment and organic matter from shallow regions to the deep 
ocean, thus reshaping the seabed and having a significant impact on the food supply to deep-sea ecosystems. Submarine canyon morphology 
generates various processes resulting in an accelerated and concentrated transport of nutrient rich waters from deep sea layers to the surface 
through currents, upwelling and eddies. Consequently, many top predators such as birds, sharks, tuna, sword fish, dolphins and whales 
(mainly sperm whale) are attracted by the enhanced concentration and abundance of their preferred prey (mid-water shrimp, fish and squid). 
Submarine canyons are a biodiversity hotspot that is fundamental to the functioning of the Mediterranean ecosystem.

In the Mediterranean, an important set of submarine canyons is located in the north of the western basin, between the coast of Catalonia 
(Spain), the south of France, and the coast of Corsica Island. The north-west part of this area is the Gulf of Lion. Several canyons are located in 
this area; they extend from 100 to 2000 metres deep through the continental self and continental slope. Though they are of diverse nature, 
most are made of very thick layers of mud and therefore very instable. They harbour a very rich and diverse biodiversity: fish and sharks, 
including Chimaeras, cephalopods such as squid and octopuses, a variety of crustaceans (shrimp, galateid crabs, etc.), cold water corals 
(including Lophelia sp.), sponges, and worms. They are a key ecosystem for fisheries resources, being the habitat for reproduction of important 
commercial species such as red shrimps (Aristeus antennatus).  The level of endemism between each canyon is relatively high. Unfortunately, 
the canyons also harbour a high volume of litter of various nature, such as fishing gears (lines and nets), tiles and construction materials, 
plastic bags, bicycles, shoes, etc., which are brought by the currents coming from the rivers.

The IUCN and WWF report “The Mediterranean deep-sea: highly valuable ecosystems in need of protection” published in 2005 has brought 
the issue of conservation of deep sea ecosystems on the agenda of the General Fisheries Commission for the Mediterranean (GFCM) leading 
to the adoption of 2 important decisions:

The Members of the GFCM shall prohibit the use of towed dredges and trawl nets fisheries at depths beyond 1000 m of depth. 

Fishing with towed dredges and bottom trawl nets shall be prohibited in the areas bounded by lines joining the following coordinates: 
a) Deep Sea fisheries restricted area “Lophelia reef off Capo Santa Maria di Leuca”; b) Deep Sea fisheries restricted area “The Nile delta 
area cold hydrocarbon seeps”; c) Deep Sea fisheries restricted area “The Eratosthemes Seamount” (South of Cyprus). For the same areas, 
Members shall call the attention of the appropriate authorities in order to protect these areas from the impact of any other activity 
jeopardizing the conservation of the features that characterize these particular habitats. 

In 2009, the GFCM added another fisheries restriction zone (FRA) to this list: the submarine canyons of the Gulf of Lions south off Marseille, 
France. IUCN, WWF, GFCM and the UNEP Mediterranean Action Plan are currently working together to further strengthen these conservation 
measures and improve the conservation status of Mediterranean deep sea ecosystems. In particular, the UNEP Regional Activity Centre for 
Specially Protected Areas (RAC-SPA) is conducting a large-scale project for identification of important areas in the open-ocean and deep seas. 
This project should lead to the designation of Specially Protected Areas of Mediterranean Interest in several areas in the Mediterranean. 

Although there is a common agreement on the importance of conservation of canyons amongst international organisations, the governance 
of the area is complex: the canyons extension covers waters and seabed under French and Spanish jurisdictions (territorial waters, Spanish 
Fisheries Protection Zone, French Ecological Protection Zone, including a delimitation issue).

Progress in conservation of deep sea features such as the canyon, including the establishment of MPAs requires improving our understanding 
of the biological and ecological features of these ecosystems. With the intention of meeting this need, the French Agency for Marine Protected 
Areas is conducting an important study (MEDSEASCAN) of all French canyons between 150 and 600 metres deep using ROV, submarines and 
sampling tools, aiming to develop a baseline survey of the macrofauna and draft an atlas of these species. Results showed that two canyons, 
dug into a rocky substrate, are extremely rich in biodiversity with a particular high number of threatened and vulnerable species. Both canyons 
harbour large patches of Lophelia sp. and Madrepora sp. Other canyons, in very muddy areas, are less populated by macrofauna but play a 
crucial role in the trophic chain and support numerous species of sea birds and marine mammals. The Spanish Superior Council for Scientific 
Research (CSIC - Consejo Superior de Investigaciones Científicas) is also conduction research on canyons ecology.
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highlights a complexity in managing high seas MPAs—responsibility 

sovereign rights over the sedentary and non-living resources of their 

the water column beyond the territorial sea or EEZ is high seas, it is 

management responsibility for the seabed below.  

Resources (CCAMLR) has now adopted broad-scale bioregional 

of marine protected areas will now be focused. CCAMLR established a 

Sectoral advances

capacity to adopt binding measures to protect biodiversity including 

be applied to protect species, habitats and ecosystems in the high seas 

In 2006, responding to global concern over the impacts of unregulated 

called for three important new requirements for “vulnerable marine 

had been taken (UNGA Res. 61/105 (paragraphs 80-93)).



Deep Sea Coral Community © Alberto Lindner
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take measures to implement these requirements, including criteria 

Various RFMOs have as a result closed  areas where VMEs are known 

prototype, it is now developing an environmental management plan 

to nine “areas of environmental interest” from the impacts of mining 

impact assessments. 

areas that could be applied to the high seas. These include discharge 

routeing measures. The IMO already has adopted criteria similar to 

Future needs

subject to environmental impact assessment (EIA) processes, and 

and geographic contexts. A requirement for States to perform 

approaches such as ecosystem-based management, marine protected 

Towards implementation of MPAs in the high-seas

deep ecosystems; when they will have both research and knowledge  

also supposed to get the support of and to integrate the sea users and 
professionals in the management system.

on the governance of ocean resources and the need to jointly tackling,  

need to advance ecosystem-based principles across board and resolve 
some gaps and mismatches in the various instruments for ocean 
managements. 



Artisanal Fishermen, Patagonia,  Chile ©Tom Crowley
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Key Messages:

Climate change is already affecting the ocean in many different ways and the scale and 
extent will continue to increase as effects take hold.  

By protecting important habitats and ecosystem functions, MPAs can provide the 
foundation for ecosystem-based mitigation and adaptation strategies.  

The role of coastal marine habitats as effective carbon sinks provides a new reason why 
greater action should be taken to increase management coverage of MPA networks in 
these areas as part of an effective strategy to tackle climate change. 

Important changes in the way that MPAs are designed, managed, and governed are needed 
to assure they are resilient in the face of climate change impacts and effective in playing 
this role.
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Introduction

of greenhouse gases leads to increasing average temperature of both 
the lower atmosphere and the surface ocean, which in turn changes 
Earth’s climate system and disrupts ecological processes and the 
provision of ecosystem services. 

The challenge is how to secure the diversity of wildlife and habitats 
in the ocean, and the values they provide humanity, in the face of 

one hand this calls for reducing and eventually stabilizing atmospheric 
greenhouse gases at a safe level. On the other hand it means changing 
how MPAs and MPA Networks are viewed, created and managed. 
This is to ensure they can meet the threats associated with climate 

MPAs therefore need to take climate change impacts into account to 

2010).

Climate Change Impacts, Ocean 
Acidification, and MPAs

: A warming ocean impacts marine 
species in numerous ways, such as changes in geographical range, 

marine food webs. Changes to any part of the web can cause cascading 

al. 2005).

taking place too quickly for species and ecosystems to adapt, local 

that they are adapted to live near the upper physiological limit of their 
temperature range (Gitay et al. 2002). Even slight, temporary warming 
events can lead to coral bleaching, disease and even widespread 

Antarctica © Dorothée Herr
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Climate Change – a Challenge and an Opportunity

mortality (Hoegh-Guldberg 1999; 2005; Wilkinson 2008; Muller et al. 

: Coastal areas will increasingly experience habitat loss 
due to sea-level rise and severe storms events. Due to rising sea 
water temperature the intensity of extreme weather events such 
as hurricanes, typhoons or cyclones is expected to augment (IPCC 
2007; Webster et al. 2005; Hoyos et al. 2006). This will erode sandy 

for seabirds and sea turtles. Other impacts include increased risk of 
seawater intrusions into estuaries and freshwater habitats, adversely 

processes in mangroves, thus threatening the role of mangroves in 

: The spread of invasive alien species (IAS), already 

worldwide (CBD 2009a), is likely to increase as a result of climate 
change. The lowering of physiological barriers, e.g. as a result of 

between donor and recipient areas. Further, the risks of successful IAS 
establishment increases in systems that are weak or altered (Lotze et 
al. 2006), including those damaged by climate change. IAS can severely 

2009; McNeely et al. 2001). 

: The Ocean has absorbed approximately one third of 

the ability of some reef-building corals and other calcium carbonate-
dependent organisms, including some phytoplankton species and 

species, with impacts possibly cascading through marine ecosystems.  

: The impacts of climate change and 

marine and coastal ecosystems (Keller et al. 2009; Hughes et al. 2005; 

and services, on which so many people rely on for food and income. 

are more likely to succumb to the impacts of rising water temperatures 

suggest an opportunity for coastal resource managers to increase the 
resilience of coral reefs and other ecosystems to the impacts of climate 
change while the global community struggles to bring greenhouse gas 
emissions under control (Hoegh-Guldberg et al. 2007; Hughes et al. 

We are now building a clear picture of the nature of changes climate 
is having on the ocean globally, and regional examples, such as the 
UK Marine Climate Change Impacts Partnership’s latest Annual Report 
Card (Baxter et al. 2010), give a clear comprehensive insight to the 
scale and extent of changes now occurring in temperate waters around 

MPAs and MPA Networks as a 
Tool for Ecosystem-Based Adapta-
tion to Climate Change

exacerbate the impacts of climate change by further destroying fragile 

For example, wetlands, mangroves, oyster reefs, barrier beaches and 

for, more expensive infrastructure investments to protect coastal 

depend.

threats that result from climate change and make ecosystems more 
resistant and resilient in the face of climate change so that they can 

subsistence and livelihoods. (Hale et al. 2009)

Providing a clear perspective on climate change impacts 
on the ocean: the UK’s Marine Climate Change Impacts 
Partnership Annual Report Card for 2010 - 2011.

The Marine Climate Change Impacts Partnership (MCCIP) is a UK 
partnership between scientists, government, its agencies, non-
governmental organizations (NGOs) and industry. The principal 
aim is to provide a coordinating framework for the UK, so as to be 
able to transfer high quality evidence on marine climate change 
impacts, and guidance on adaptation and related advice to policy 
advisors and decision makers.

The 2010 – 2011 Annual Report Card (Baxter et al. 2010) provides 
the very latest updates on how climate change is affecting the seas. 
Almost 100 scientists from 40 leading UK science organisations 
contributed. Key messages include that: sea temperatures are 
generally increasing but variability between years is high; some 
fish distributions have moved northwards over the past 30 years 
by distances ranging from around 50 to 400km; climate change 
has contributed to a decrease by approximately 9% in the total 
number of seabirds breeding in the UK between 2000 and 2008; 
and the increasing seawater temperatures may have the potential 
to increase the geographical range of some harmful algal bloom 
species associated with Paralytic Seafood Poisoning (PSP) events.

CASE STUDY
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MPAs and MPA networks nested within broader coastal and ocean 
management frameworks are a key tool to help ecosystems remain 

mangroves, reefs and barrier beaches, and helping enhance and 

on these resources.

Creating Climate Resilient MPA 
Networks

strategies, they must themselves adapt to the impacts of climate 
change.  If an MPA is resilient it can rebound from or withstand 

to reduce the adverse impacts of climate change, are greatly enhanced 
through the design and management of connected networks rather 
than individual protected areas (IUCN-WCPA 2008; Keller et al. 2009).  

range of habitats and species on which ecosystem services depend, 

MPAs.  

the risk of losing an important habitat or community type following 
a disturbance such as a bleaching episode or intense storm.  The 

resilience of MPA networks in the face of climate change impacts 

us.

Components of a Resilient MPA Network are:

, including integrated management 

strategies.

 that can serve as reliable sources 

nursery habitats, areas of high species diversity, areas that contain 

refugia.

 (both biological and ecological) should be maintained 
among and between habitats to ensure larval exchange and 

enhance recovery following disturbance events.

species and habitats ensures that some habitat areas and species 
will be protected and remain viable given the uncertainty of 
exactly where and how strong impacts of climate change will be.

The successful use of MPA networks as a tool to help reduce the 

their environment should be incorporated into governance systems 
that involve them in the planning, managing, decision-making, 

impacts of climate change on their surrounding ecosystems, and help 
them understand and support the need to manage resource use in 

There is a growing body of research and experience on managing for 
resilience. This experience has been summarized in a number of useful 
tools that are now available to help managers and decision makers 

manage in the face of change are presented at the end of this chapter 
(see Box pg. 68).

Chapter 5

Lagoons of New Caledonia © Dan Laffoley 
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The Additional Value of MPAs for 
Carbon Sequestration 

peatlands. These ecosystems inherently hold vast reservoirs of carbon, 

retain such reserves. The challenge is recognizing that other carbon 
sinks that could contribute and ensure that they too are subject to 

mangroves, seagrasses and salt marshes – alongside their widely 

demonstrated capacity for carbon storage. This is in both the biomass 
of the dominant plants and the sediment below them that is similar 
to carbon storage in terrestrial systems.  Research shows that these 
coastal systems sequester carbon in the sediment at rates up to 50 

can be maintained for centuries or more: terrestrial forest systems 
more typically reach a steady-state equilibrium level of carbon in the 
soil within a few decades. 

upon maintaining or restoring natural processes and environmental 

2 already in the atmosphere. 

Joaquin Delta region of California leads to emissions of 10 to 15 million 
tCO

2/year which represents 2.5% of California’s total annual emissions.  
Currently we have a very poor understanding of the geographic extend 
of these wetlands types, and their vulnerability to pressure of global 
environmental change.

The carbon storage capacity of terrestrial systems has been widely 
recognized for its importance in addressing climate change and 
mechanisms are now being developed to reduce greenhouse gas 

value the role of coastal marine systems in sequestering greenhouse 

There is, therefore, a strong and immediate need to understand the 

Climate Change – a Challenge and an Opportunity

Ecosystem type Standing carbon 
stock (gC m-2

Total global area 
12 m2

Global carbon stocks 
15

Longterm rate 
of carbon ac-
cumulation in 
sediment
(gC m-2 y-1Plants Soil Plants Soil

Tropical forests 12045 12273 17.6 212 216 2.3-2.5

Temperate forests 5673 9615 10.4 59 100 1.4 – 12.0

Boreal forests 6423 34380 13.7 88 471 0.8 – 2.2

Tropical savannas and grasslands 2933 11733 22.5 66 264

Temperate grasslands and shrublands 720 23600 12.5 9 295 2.2

Deserts and semi-deserts 176 4198 45.5 8 191 0.8

Tundra 632 12737 9.5 6 121 0.2 – 5.7

Croplands 188 8000 16 3 128

Wetlands 4286 72857 3.5 15 225 20

Tidal Salt Marshes
Unknown (0.22 

reported)
210

Mangroves 7990 0.152 1.2 139

Seagrass meadows 184 7000 0.3 0.06 2.1 83

Kelp Forests 120-720 Na 0.02- 0.4 0.009-0.02 na na
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Climate-Smart Marine Protected Areas: Helping MPAs Plan, Adapt, Manage, and Mitigate for Climate Change

Facing a Challenging Issue

Climate change has been acknowledged as the greatest natural threat facing the planet today. However, many protected area managers 
have not been able to do as much as they would like to due to uncertainty about climate change impacts and the appropriate response 
measures lack of resources, or both. To help meet this challenge for its own sites, the U.S. National Marine Sanctuary System (NMSS), part 
of the National Oceanic and Atmospheric Administration (NOAA), developed a Climate-Smart Sanctuary Initiative This initiative is based on 
a number of proven processes and tools already in use by the NMSS, including the management plan review process, condition reports, 
sanctuary advisory councils, and performance assessment methodology. These tools have been in use for over ten years and have produced 
real and extensive results in NMSS sites.

Recognizing that other MPAs outside the NMSS might also find value in such a process, the NMSS has developed a more generic version 
called Climate-Smart MPAs. 

Taking Action

This process was developed on the premise of certifying MPAs as “Climate-Smart” when they have taken action to meet a set of identified 
standards:

Climate Change Site Scenario completed

MPA Manager, staff, and/or partners as appropriate have completed training

Advisory groups and/or stakeholders have been briefed

Climate Action Plan completed

Minimal green operating standard reached

Adapting to Different Needs

Most of this process can be adapted to the specific needs of an MPA, MPA network, agency, or nation. Ways to adapt the process include 
changing or replacing the standards, and removing or altering the certification process.

Mangroves in the lagoon of Aldabra Atoll World Heritage Site © Jerker Tamelander / IUCN
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Implications for MPA Network De-
sign and Management1 

MPA managers can enhance ecosystem resilience, for example, by 

biodiversity from being lost as a result of isolated disturbances. By 

McLeod et al. 2009). Fragmented or degraded ecosystems will require 

strengthen resilience.

challenging MPA strategies and management plans. Minimizing other 
human-induced impacts can strengthen the resilience of ecosystems 

1  Additional and more explicit information on the design and effective manage-
ment of representative and resilient protected area networks see Dudley et al. 
2008, IUCN-WCPA 2008, Marshall & Schuttenberg 2006a

to climate change. MPA management responses and MPA network 
design should be developed and implemented in an integrated manner 

to an ever changing environment Therefore it is extremely valuable 
for MPA managers to understand the possible changes on MPAs and 

other pressures. Especially due to a degree of uncertainty about 
climate change impacts it is extremely important to provide managers 

breeding and foraging habits of highly migratory and pelagic species 
(Keller et al. 2009). Where possible, terrestrial components should 

expected to be future refugia (Herr & Galland 2009) and areas that 

Conclusions

future. 

the impacts of climate change on ocean and coastal systems and the human economies and cultures they sustain.   Impacts from climate 

Climate Change – a Challenge and an Opportunity

Climate change range extensions.
In eastern Tasmania, warming coastal waters due to climate 
change have driven range extension of the long-spined sea 
urchin (Centrostephanus rodgersii), which has begun catastrophic 
overgrazing of productive kelp beds, leading to loss of biodiversity 
and important rocky reef ecosystem services. Coincident with 
the overgrazing is heavy fishing of reef-based predators including 
the spiny lobster Jasus edwardsii, shifting the distribution of 
lobsters toward smaller size classes and dramatically reducing the 
abundance of large lobsters capable of preying on the sea urchin. 
Experiments conducted inside and outside MPAs clearly showed 
that, by protecting large lobsters, MPAs were able to considerably 
reduce survival of sea urchins and the overgrazing resulting from 
their range extension (Ling et al. 2009). 

CASE STUDY

Mangroves Seagrasses
Annual average global loss (km2/
year)

118 110

Equivalent tropical forest loss (km2/
year)

6600 3600

Equivalent temperate forest loss 
(km2/year)

1400 770

Table 5.2: Annual and total loss of mangrove and 
Seagrass habitat and the equivalent areas of tropical and 
temperate terrestrial forest needed for longterm carbon 
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Resilience Management Resources
There is a growing body of research and experience on managing for resilience. This experience has been summarized in a 
number of useful tools that are now available in the literature to help managers and decision makers. 

Some leading examples of include: 

Establishing Resilient Marine Protected Area Networks - Making it Happen. IUCN World Commission on Protected Areas 

Conservancy. 118 p.

Managing Coral Reefs for Resilience to Climate Change. Grimsditch, Gabriel and Salm, Rodney (2006).  Coral Reef Resilience 
and Resistance to Bleaching. IUCN, Gland, Switzerland. 52 pp.

A Reef Manager’s Guide to Coral Bleaching.
Authority, Australia

Managing Mangroves for Resilience to Climate Change. McLeod, Elizabeth and Salm, Rodney V. (2006). Managing 
Mangroves for Resilience to Climate Change. IUCN, Gland, Switzerland. 64pp.

Managing Seagrasses for Resilience to Climate Change. Björk M., Short F., Mcleod, E. and Beer, S. (2008). Managing 
Seagrasses for Resilience to Climate Change. IUCN, Gland, Switzerland. 56pp.

 McLeod, E., R.V. Salm, , K. Anthony, B. Causey, E. 

Nature Conservancy, U.S.A., and IUCN, Gland, Switzerland.

Coral Reef, Papua New Guinea, Kimbe Bay © Mark Godfrey - TNC
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Moving Forward Towards Networks and Broader 
Spatial Management

Lead Authors: Imèn Meliane, Alan White, Scott Smith, Caitlin Mullan Crain and Michael Beck

Contributing Authors: Yuko Chiba, Marjo Vierros, Anne McDonald, Richard Kenchington and 
Ole Vestergaard

Key Messages:

Individual MPAs are vital but not sufficient in either scale or effectiveness to achieve 
sustainable ocean management.

Sustainable financing mechanisms and involvement of stakeholders are needed to improve 
management effectiveness of MPAs.

The effectiveness of MPAs and the broader benefits they provide are greatly increased 
when MPAs are networked together.

The design of MPAs and MPA networks should not only consider biological and ecological 
criteria but also integrate the social and economic considerations.

Regional “Challenges” are proving successful in providing enabling conditions for increasing 
the scale, effectiveness and financing of MPA networks.

To be truly effective, MPAs must be part of a broader ecosystem-based management 
approach.

Marine spatial planning provides a concrete step towards the development of ecosystem-
based management because it focuses on developing area-based management plans to 
jointly meet multiple objectives such as conservation, fishery production, transportation, 
and energy extraction, and allows for addressing multiple human uses and their cumulative 
impacts on the ecosystem.



Chapter 6

Introduction
As previous chapters have shown, many countries and regions have 
made remarkable progress in establishing MPAs and MPA networks. 

MPAs have clearly accelerated over the last several years and the 

protected areas remains very low, just over 1%, compared to over 12% 

The current coverage of MPAs does not adequately represent all 

coastal ecosystems has had limited results so far (Sale et al. 2008; 
UNGA 2009).  The various reports on the health of the planet and 

2005; Halpern et al. 2008; Secretariat of the CBD 2010). The global 
biodiversity outlook concludes that no country claims success in 

report warns that the principal pressures leading to biodiversity loss 

are, in some cases, intensifying (Secretariat of the CBD 2010).

Marine and coastal ecosystems are amongst the most threatened in the 

to be on a downward trajectory, the pressure on coastal ecosystems 

environments to provide the goods and services on which humans 
depend. 

Looking ahead over the next decade, the world will be facing 

space and resources. Climate change impacts are expected to increase, 

provided by oceans and coasts, the global community needs to build 
on and accelerate success and progress towards achieving the goals of 

Though global data are lacking to provide a comprehensive picture on 

Policies, planning and management also need to be expanded to look 

across all sectors. 

improved governance and engagement with ocean stakeholders are 
all key ingredients for success and need to be secured moving forward. 

sustainable management of the coastal and marine environment and 
resources in all areas of decision-making and in all economic sectors. 
Conserving biodiversity and maintaining ecosystem services can no 

Rather, it should be the underpinning to ensure that the natural capital 

of marine protected areas and to make them more resilient to change. 

seascapes and mainstream them in development planning.

Sea fans on the outer reef slope, Aldabra Atoll WH site  © Jerker Tamelander
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Improving MPA Effectiveness
A key step in moving the MPA agenda forwards involves addressing 
the widespread concern that many MPAs around the world are mostly 

2006, The World Bank 2006).

and basic infrastructure and resources, which makes it hard to even 
consider monitoring programs that provides necessary data to evaluate 

should incorporate an assessment of the three factors (biophysical, 

managers to document and monitor the performance of management 

on progress to decision-makers and stakeholders (Pomeroy et al. 
2004; Staub & Hatziolos 2004; Wells & Mangubhai 2007; White et al. 
2006).  Furthermore, when community members are involved in the 

public, this can raise the visibility and credibility of an MPA team, also 

support.

Engaging communities and stakeholders

focus of major disputes. In turn, a lack of support for, and compliance 

of the protected area. 

stakeholders and ensure a broader support for the MPA (McClanahan 
et al. 2006; Pollnac et al. 2004; The World Bank 2006). Many studies 

Throughout the world, experiences of community involvement in the 
design, planning and management of MPAs through co-management 

resources ( ) and 
the Sian Ka’an Biosphere Reserve in Mexico illustrate good examples 

Marine Conservation Agreements and the example of 
the Gili Eco Trust’s fishermen project at Gili Trawangan in 
Indonesia
Marine conservation agreements (MCAs) are increasingly being recognized 
and used by NGOs, governments, and conservation-minded businesses as 
adaptive mechanisms to meet ocean and coastal protection needs. They can 
serve to formally recognize and potentially shift governance arrangements 
over ocean and coastal resources. 

MCAs include any formal or informal contract in which one or more parties 
commit to delivering explicit economic incentives in exchange for one or 
more other parties committing to take certain actions, refrain from certain 
actions, or transfer certain rights and responsibilities to achieve agreed-upon 
ocean or coastal conservation goals.

In 2002, the Gili Eco Trust (GET) was established to support efforts of SATGAS 
(a local security effort) in protecting the reefs around Gili Trawangan, one of 
three islands located within the Gili Marine Recreation Area off the coast of 
Lombok in Indonesia. Seven SCUBA dive centers at Gili Trawangan (through 
GET) reached an agreement with SATGAS and began collecting a small fee 
from each diver visiting the area. This money was initially used to help ban 
dynamite and cyanide fishing.  In 2008, a formal agreement was signed 
between GET, SATGAS, the government MPA manager, and groups of local 
fisherman to control destructive net fishing in approximately 103 hectares of 
nearshore reef areas around Gili Trawangan (1.5% of the total 6,140-hectare 
MPA). The agreement allows net fishing in only two small areas around the 
island. There is a first-come, first-serve policy implemented around the island 
for fishermen and SCUBA divers (if fishermen are at a site first, divers must 
go elsewhere; if divers are at a site first, fishermen must go elsewhere). 
Explicit incentives in the agreement include monthly direct cash payments 
to seven fisher families. Explicit monetary sanctions are available to both 
parties for noncompliance. The project is sustainably financed via daily diver 
“donations” that go directly to GET for fishermen payments, guard salaries, 
community outreach and development, and reef restoration. GET employs 
local staff to patrol the area and works with MPA enforcement personnel. 

Extract from Dudley, 2008
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leasing and ownership and new roles for civil society, NGOs, tourism 
and other sectors (Beck et al. 2004)(see also www.mcatoolkit.org)

Ensuring linkages to livelihood and other human benefits

The problems that MPAs and MPA networks are intended to solve are 

areas, controls on level of tourism and development in an area, changes 

be determined and transparently discussed with stakeholders.

discussed, they do not need to be inhibitors of a good project if the 

include:  

Empowerment through stronger local governance and community 
decision-making.

Improved health through increased protein intake.

The strongest convincing factor in the eyes of involved stakeholders 

control and watchful eye.

Moving from Isolated MPAs to 
MPA Systems or Networks 

to scale up to “networks” of MPAs or to develop MPA systems whereby 

(IUCN-WCPA 2008; UNEP-WCMC 2008).  As science and experience 

MPAs is being seen increasingly important. Sale et al. (2010) provides a 

and provides MPA managers and others with useful guidance in 

As discussed in chapter 2, depending on the governance, the term 

component of marine ecosystem-based management because they 

and maintenance of biological diversity and ecosystem processes. They 
also provide control or reference areas against which the management 
of the larger ecosystem can be evaluated.

very large MPA, may form part of a more integrated system of ocean 

Chapter 6

MPA networks 

Papua New Guinean villagers in a dugout canoe at Tarobi village in Kimbe 
Bay, Papua New Guinea. Mark Godfrey © 2008 The Nature Conservancy
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primary stakeholders within and surrounding the areas of concern 

of the MPAs at a network scale

outset, but in many cases involves a progression from individually well 
designed and protected MPAs to network scale of management. This 

shown in Figure 6.2 (IUCN-WCPA 2008):

In many cases opportunism is used as a strategy to establish MPAs 

Scaling Up – Regional Approaches 
to Fostering Political Will, Sustain-
able Finance, Capacity and Ac-
countability 

It is encouraging to note that over the last few years, an increasing 

Just in the last several years, a growing number of coastal countries 

a blueprint for sustainable development for coastal and marine areas 

Western Europe, Australia and New Zealand, Thailand, Belize, Costa 

Moving Forward Towards Networks and Broader Spatial Management

The Japanese Concept of Satoumi in Ecosystem-Based Management of Coastal Areas

The Japanese concept of “satoumi” is centred on providing benefits to both people and biodiversity through culturally specific methods 
of implementing the ecosystem approach in a coastal context. As recognized in the CBD ecosystem approach, humans with their cultural 
diversity are an integral component of many ecosystems, and thus management activities will need to benefit both biodiversity and human 
communities.  In Japanese, “Sato” means the area where people live, while “Umi” means the sea. When “satoumi” is restored in coastal 
waters, marine productivity and biodiversity are enhanced through the involvement of, and in harmony with, people. Achievement of satoumi 
relies on a long cultural heritage of fisheries knowledge and management, and an understanding of the interactions within and between 
ecosystems and human communities in the coastal zone. 

Satoumi is an extension of the concept of “satoyama”, which is a traditional a rural practice of resource management in hilly or mountainous 
areas.  Satoyama has long been practiced in Japan and has not only been the subject of numerous academic publications, but is also a key 
element of government policies and civil society activities in the last twenty years. Satoumi is a more recent concept based on traditional 
management methods, and is an attempt to apply the essence of satoyama to coastal areas and communities. 

The concept of satoumi was originally introduced as an attempt to restore coastal seas that have been affected by marine pollution and 
associated impacts, such as eutrophication and red tides, particularly in an area called the Seto Inland Sea. This area, renowned for its 
biodiversity and scenic beauty, and celebrated in some of the earliest Japanese poetry, has experienced rapid environmental deterioration 
since the 1950s.  Concerned citizens and fishermen in the area organized protests to fight against pollution and large-scale development, 
which accounted for one of the very first citizens’ environmental movements in Japan. This resulted in a partnership of local government 
bodies and experts to revive the ocean under the slogan “let’s transform Seto Inland Sea into Satoumi”. The partnership has produced a 
number of concrete measures aimed at achieving positive environmental outcomes.

Satoumi is unique in addressing highly populated coastal areas, such as the Tokyo Bay area. In the Tokyo Bay, large human populations 
cause a significant pollution load into the sea, while water purification is limited due to the lack of natural coast. Satoumi-based efforts 
have been undertaken by local residents and communities to improve water quality through various means, including through the use of 
oyster cultivation for water purification. By increasing the number of living and filter-feeding organisms ingesting nutrients from the land, 
the project aims to restore water quality in the Tokyo Bay. As the population densities in coastal areas increase, these types of efforts are 
transferable to many highly populated areas in Asia and globally.

Unlike many management practices based on traditional cultural heritage, satoumi has been incorporated into Japanese national policies, 
including the Strategy for an Environmental Nation in the 21st Century (2007), the Third National Biodiversity Strategy of Japan (2007), and 
the Basic Plan on Ocean Policy (2008). The concept is being put into practice through a programme of the Japanese Ministry of Environment, 
which supports the efforts of local governments, residents, non-profit organizations and universities to undertake diverse activities that 
include planting eelgrass to restore coastal ecosystems, public education, and working with fishing communities to revive traditional fishing 
methods. There are also plans underway to develop a satoumi restoration manual and promote public awareness and education, both in 
Japan and abroad.
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and Specially Protected Areas Protocol in the Mediterranean, and 

establishing and strengthening regional MPA networks (see Chapter 4). 

In a similar fashion, the last few years have seen the rise of various 

and coastal resources in response to the CBD target. The Micronesia 

are among the most notable examples where leaders in all three 

food security, sustainable tourism, maintenance of natural capital 
and ecosystem services, livelihoods, and cultural heritage).  These 

in establishing and maintaining their MPA networks – sustainable 

successful in maximizing the capacity and ability of the countries and 
the regions to access and leverage technical and funding assistance 
from various sources.

The “Micronesia Challenge” – a precedent setting initiative

resources and 20 percent of their terrestrial resources by 2020 

Challenge that was launched in 2006 at CBD COP-8 by the Republic 
of Palau, the Federated States of Micronesia (FSM), the Republic of 
the Marshall Islands (RMI), the U.S. Territory of Guam, and the U.S. 
Commonwealth of the Northern Mariana Islands (CNMI).  Each 

shore marine and 20% of the terrestrial resources across Micronesia by 

between the need to use their natural resources today and the need to 

languages — all working towards the same set of goals.

 
(MIC), a peer-learning network that brings together senior government 

Area Community (PIMPAC) network includes marine and terrestrial 

complemented by the Micronesia Challenge Young Champions intern 
program to begin to develop future leaders.

Challenge.  Hence, a central element of the Micronesia Challenge is 

fund to help provide a sustainable revenue stream.   At the launch, 

managed.  

made important progress to meet their commitment. For example, 

raised so far.

Chapter 6

Rock Islands, Palau. © Imèn Meliane  
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The “Caribbean Challenge” – Seeking the end of Paper Parks

In May 2008, The Governments of the Bahamas, Grenada, Jamaica, the 
Dominican Republic, and St. Vincent and the Grenadines launched the 
Caribbean Challenge, a region-wide campaign to protect the health of 
the Caribbean’s lands and waters.

almost 21 million acres of coral reefs, mangroves, sea grass beds and 
other important habitat for sea turtles, whales, sharks and other 
wildlife. 

The three core components of the Challenge include:

million acres of territorial coasts and waters

Establishing protected area trust funds to generate permanent, 

protected areas

shore marine and terrestrial resources by 2025.

areas, by 2020.

terrestrial area by 2015.

protected areas, has approximately 56% of its near shore marine 
environment and 22% of its land within protected areas; its focus 

areas.

master plans (including ecological gap assessments and, in some cases, 

Support Partnerships created in most countries as a vehicle for 

Nevertheless, the countries in the region recognize that to ensure 

of increased and sustained funding for management. Legally protected 
binding trusts dedicated solely to the expansion and management of 

the Caribbean challenge to ensure permanent sustainable funding for 

regional endowment—the Caribbean Biodiversity Fund (CBF) that 

feature of the Caribbean Challenge. 

boards of directors within each country. They will also include a 

visitors, park entrance fees, tourism fees, developer’s fees, and other 
similar income sources that are developed by the individual country 

Facility (GEF) and the German Development Bank (KfW), to capitalize 

dollars from private donors. 

The Coral Triangle Initiative - linking human needs and 
conservation

leaders of Indonesia, Malaysia, Papua New Guinea, Philippines, 

with the World Ocean Conference in Manado, Indonesia.  “The 

focuses on the links between healthy coastal and marine resources 
and sustainable development. It aims to reverse the decline of coastal 

Moving Forward Towards Networks and Broader Spatial Management

Data Coordination in The Coral Triangle Initiative – 
The Coral Triangle Atlas

To track the progress of the Plan of Action, there was a need 
to centralize data from the six countries. To support this spatial 
approach to conservation management, The Nature Conservancy 
(TNC), World Wildlife Fund (WWF), Conservation International 
(CI), Wildlife Conservation Society (WCS), International Union 
for Conservation of Nature - Global Marine Species Assessment 
(IUCN-GMSA), World Fish Centre and ReefBase developed the 
Coral Triangle Spatial Data Atlas (CT Atlas). The CT Atlas (http://
ctatlas.reefbase.org) is an online GIS database that aims to compile 
the core layers essential for management decisions at local and 
regional levels and focuses in particular on MPAs and MPANs, 
identifying key layers from sites and scaling up the process to a 
regional level. The datasets are often incomplete or incompatible 
and the CT Atlas works towards creating uniform layers and makes 
them accessible to managers, decision makers and scientists.  

The CT Atlas is evolving into an interactive database for the 
CT countries and organizations that will facilitate keeping the 
database current as well as promoting the use of the datasets for 
planning and refinement of MPA networks that are resilient to 
local threats as well as climate change.  The 5-year MPA goal for 
the CT countries is to design and agree on the framework for the 
“Coral Triangle MPA System.”  A functional and current CT Atlas 
as designed will be essential to facilitate this outcome for the CT 
Region.
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outlines several overarching commitments that include making 
sustainable management of marine and coastal resources as a high 

needed economic, policy and legal reforms; establishing a system of 

are:

marine resources fully applied

management)

Threatened species status improved

such as Indonesia’s commitment to increase its marine area within 

at the regional level, a permanent secretariat has been established, 
hosted in Indonesia and a Council of Ministers was established to 

at the regional level. 

governments in achieving their vision. A CTI Partnership group that 

Australian governments, the Asian Development Bank (ADB), and the 
Global Environment Facility (GEF) aims to coordinate technical and 

government, through USAID and the Department of State, provided 

government agencies, and the CTI Secretariat was established in 2008 

targets.

countries through regional forums coordinated by the CTI Regional 

Contributions of the “Challenges” to improved management 
of ocean and coastal resources

in actually changing the pace at which marine and coastal resources 

generated to address these needs.  

The Micronesia Challenge was inspired by a commitment to marine 

and experience on which other regions such as the Western Indian 
Ocean can build.

development.  They are also working together to address large-scale 

implement the PoWPA.  The Micronesia and Caribbean Challenges in 

management and have catalyzed the development of permanent 
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Incorporating MPAs into Broader 

Management

establish MPA networks recognized the need to address the broader 

networks were promoted as a way to strategically plan and place MPAs 

on the environment than the sum of the individual sites (Agardy 2005). 

who depend on its resources (Allison et al. 1998). The future of most 
MPAs—however, well designed, and well managed they may be as well 
as their roles within an ecosystem-based approach will largely depend 
on their surrounding environments and the type of threats that need 
to be addressed by management outside of MPAs (Halpern et al. 2010; 
The World Bank 2006).

The need for integrated management of coastal areas and the marine 

of the UN General Assembly to convene a UN Conference on the Law 
of the Sea to prepare a single comprehensive treaty on all aspects 

ocean space are interrelated and need to be considered as a whole 

to “integrated management and sustainable development of coastal 

(Agenda 21, Chapter 17). 

Programme.

At the 2002 World Summit on Sustainable Development, Governments 

Moving Forward Towards Networks and Broader Spatial Management

Micronesia Challenge Caribbean Challenge Coral Triangle Initiative

Scope and year of 
launch 

2006; Palau, FSM, Marshall Islands, 
Guam, CNMI Caribbean; 8 countries currently

ecologically and includes all or part 

Commitments and 
goals

near shore marine resources and 
20% of terrestrial resources by 
2020

Individual goals by each country; 

of near shore marine area by 2020

9 overarching, general 
commitments and 5 general goals 

Origins and develop-
ment process

Inspired by Fiji commitment at 
Barbados+10; government leaders 

mechanisms developed later

Inspired by Micronesia and 
Grenada commitments in 2006; 
developed through a series of GEF 
projects

principles announced in 2007; 18 

RPoA

Important pre-condi-
tions

and informal networks; gap 
PA master plans and NISPs 
developed as part of PoWPA 

Leaders make links between 
natural resource management and 
sustainable development; strong 
NGO presence and history of 

Financing targets endowment funding to support 
Palau, FSM and Marshall Islands

Organizational struc-
ture/coordination 
mechanisms

several networks of government 
and NGOs

administer regional endowment

CTI secretariat and inter-

Monitoring & evalua-
tion

biological and socio-economic 
indicators and score card on 
commitments

GEF projects
a monitoring system

Key external partners TNC, USA, GEF, CI TNC, GEF, Germany
TNC, WWF, CI, USA, GEF, ADB, 
Australia
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a suite of tools to achieve the ecosystem approach, including, but not 
limited to MPAs. 

sectoral and single species approaches to managing the ocean 

to achieve integrated management approaches were being tested, 

have been valuable in providing key lessons and models that are being 
incorporated in the management of marine and coastal ecosystems.

management (EBM) to the oceans has also evolved over the recent 

accounts for the interconnectedness among systems, such as between 

recognizing their strong interdependences. The concept of EBM can be 

because it focuses on the most concrete aspects of EBM – area-based 

Marine spatial planning and zoning

emerged as increasingly important tools for planning an ecosystem-
based management approach and ensuring a coordinated governance 
structure in the world’s oceans. This approach strives to distribute 
and manage the numerous human uses of ocean areas in a more 

sustaining the provision of ecosystem services for current and future 

planning or MSP processes. We also examine what can be learned from 

challenges these projects face.

means maintaining the delivery of ecosystem services. Processes 

ecosystems.  A recent review by Foley et al. (2010) of guiding ecological 

ecosystem service provisioning.  These principles are to maintain or 

proposed are context and uncertainty that need to be addressed in the 

in a planning process will ensure that necessary ecological criteria 
for maintaining ecosystem service provisioning are considered when 

ecosystem services, planning principles guide how an MSP process 

Boundaries.

on the reasoning for the landward (coastal) boundary and somewhat 
less crucial for the alongshore and then seaward boundaries. The 

consistency in human uses and ecological features.

Geographic Scale.  Decisions about the geographic scope or scale 

2) and (b) a regional scale (1000s of km) with coarser 
2). 

 The most important challenge for MSP 

 Risk 
assessments and environmental impact assessments (EIA) are useful 

Chapter 6

MPAs need to be integrated in a broader management framework that ad-
dresses threats outside the protected area. Venice, Italy.  © Karl Heinz Gaudry
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inter-related socio-economic, cultural and human-health impacts, 

Decision Support.  In many areas, one of the most useful approaches 

which provide transparency and engage a diverse array of people 

possible management scenarios. When stakeholders can be involved 

to the planning process (Gleason et al. 2010).

was used to improve the management of marine protected areas. The 

and reasonable use of the Great Barrier Reef, associated ecosystems, 

and tourism) within its boundaries that are distributed throughout 

zoning success.  Other strong points of the GBRMP zoning scheme 
outlined by Day (2002) include: 

Moving Forward Towards Networks and Broader Spatial Management

Potential  Benefits of Marine Spatial Planning

MSP is a tool for achieving the best possible trade-off of multiple and conflicting spatial goals within the larger marine management landscape.  The 
U.S. Interagency Ocean Policy Task Force outlines the expected benefits of MSP that will “reduce conflicts among uses, reduce environmental impacts, 
facilitate compatible uses, and preserve critical ecosystem services to meet economic, environmental, security and social objectives”(USIOPTF 2009).  

Reduce conflict among uses and users:
When activities are proactively zoned in the ocean, uses can be grouped to avoid incompatibilities such as renewable energy and shipping (see below).  
The distribution of uses into marine space should also reduce conflict among the users that are frequently in tension (e.g. trawlers versus static gear 
fishing).  A straightforward zoning scheme can increase stability for business interests and ease permitting burdens as it will be clearer where these 
uses can and cannot be developed (Douvere & Ehler 2009). A comprehensive MSP should also gain support and buy-in from multiple users.  While 
MPAs are often defined by limiting access and restricting use, MSP, in contrast, aims to distribute all uses into appropriate locations based on ecology, 
economics, and other planning principles.   

Reduce environmental impacts:
MSP considers the cumulative impacts of multiple human uses in managing the marine environment.   It is expected that recognizing these will enable 
managers to plan proactively for the cumulative negative effects of combined human uses of the marine environment (Halpern et al. 2008).

Concentrate compatible and separating incompatible uses:
A marine spatial plan will evaluate and distribute human uses based on compatibility, assuring better ecosystem protection and reducing conflicts 
among users.  For example, zoning schemes may designate high-use marine industrial zones in less ecologically sensitive areas, while focusing non-
extractive uses in ecologically sensitive areas.

Preserve ecosystem services:
A spatial plan or marine zoning system can distribute uses according to ecological principles to maximize the sustainable use of marine resources.  For 
instance, habitat conservation zones that prevent benthic disturbances but allow pelagic fishing could be designed around sensitive benthic habitats 
that support productive fisheries.  This type of zone will maximize the economic benefit (e.g. fish extraction) to humans while protecting the ecology 
and ability of the ecosystem to continue providing the service. A well-designed spatial plan will incorporate a protected area network within a broader 
spatial context of appropriately distributed human uses.  This comprehensive and ecosystem-based approach may improve ecosystem health and 
service provision.  

Better coordinate management:
Many countries recognize that their marine management has developed in a piecemeal fashion with various sectors and agencies having disjointed 
focus and jurisdiction.  An ecosystem-based approach is difficult in this management scenario since oversight of the ecosystem is lacking continuity.  
A comprehensive spatial plan should improve coordination among agencies.  With a comprehensive ocean management plan, ocean use, permitting 
and enforcement should be streamlined and better coordinated.

precede more smoothly.  

The GBRMP involves public input and process and the importance 
of stakeholder involvement and “buy-in” has been emphasized 

al. 2010).  

maps of zones.  

between economic development, social interests and ecological 
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MSP Project Management Objectives Achievements Perceived Benefits Citation

Australia – Bi-
oregionalisation 
Program ecological criteria of marine plans

Framework 
developed 
Planning in 
progress 

ecological criteria, will ensure 
ecologically-sustainable 
development.

(Day et al. 2008)

Australia – 
GBRMP

Fisheries
Tourism
Aquaculture

Management 
Implemented 
Results measured 

in place
High level of compliance (Day et al. 2002)

Belgium – Part 
of the North Sea 

Fisheries

gravel)

Tourism
Aquaculture
Infrastructure (cables and pipelines)
Dumping
Defense

Management 
Implemented new and emerging human 

uses.

(Douvere et al. 
2007)

Canada – Eastern 
Scotian Shelf 

Fisheries

minerals)
Infrastructure (cables and pipelines)
Tourism
Defense
Research

Plan complete DFO (2007)

Germany – North 
Sea and Baltic 
Sea

Fisheries Plan complete 
2007. Adopted 
2009. new and emerging human 

uses.

and Hydrographic 
Agency. (2009)

The Netherlands
Fisheries Plan complete in 

2005

Enables planning for emerging 
human uses and increasing 
intensity of human uses, as 
well as future planning for 
sea-level rise.

Interdepartmental 
Directors’ 

Sea (2005)

Norway
Energy (oil and gas)
Fishereis Plan complete in 

2006 separate management 
regimes

(Olsen et al. 2007)

Sweden Framework 
developed

Improved ecological management 
of the marine 
environment 
(2008)

United Kingdom Framework 
developed

A more coherent and 
integrated approach to 
addressing marine threats.

US – Massachu-
setts

Aquaculture
Infrastructure (cables and pipelines)

Plan complete in 
2008 new and emerging human 

uses.

EEA (2009)

US – Florida Keys
Tourism
Fishing

Energy

Management 
Implemented
Results measured

Protects the environment 
from and for heavy tourism

China Marine development Management 
Implemented

Controlling development and 
use of marine resources. Li (2006)

measured achievements.
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assessments (USIOPTF 2009).  However a recent study of Lyme Bay 

social and economic values of marine biodiversity may support a win-

short-term.

A major shortcoming in many MSP projects underway is the lack of 

compared to the size of the ecosystem.  Countries such as Belgium, 

level needed for zoning or planning within the regions.

adopted as a key element in marine related policies in various regions 

in North America, Europe, China and Australia. The European Union 

as a key instrument for the management of a growing and increasingly 

Great Lakes in the US.

failed to do this (Douvere & Ehler 2009).  Ecological criteria tend to 

of the various threats to coasts and oceans. As the experiences of 

and providing guidance to managers (Beck et al. 2009; www.

the GBRMP and other promising integrated planning and management 

management.  

should be a primary focus of the new course that the global community 

is one of the fundamental cores for the development of integrated 

goals for coastal and marine resources.
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Aerial photo showing development and construction pressure on the Chesapeake Bay estuary at Cape Charles on Virginia’s Eastern shore. 
©Alan Eckert Photography



The global community has made considerable progress in 
supporting ocean conservation both at national and international 
levels, particularly in establishing ecologically representative 
and effectively managed MPAs. We have witnessed a significant 
increase in the number of MPAs over the last few years.  

However, despite these efforts and progress, the coverage 
achieved remains patchy and falls far short of the 10% target that 
contracting parties to the CBD have agreed for 2010. The nearly 
5880 individual MPAs cover just 1.17% of the global ocean area. 
Rather than a representative network, coverage is very uneven 
and does not adequately represent all ecoregions, habitats and 
species important for conservation. Moreover, the vast majority of 
established MPAs lack human capacity and financial resources for 
effective management.

While MPA coverage must be expanded, new efforts must be 
mounted to better manage the remaining 90% of ocean space, 
beyond current targets. Although we have not documented it here, 
some significant progress has been made in applying ecosystem 
approaches to fisheries management, yet the degradation and 
overexploitation of the oceans and coast by fisheries continues 
to increase alarmingly. Global population growth, coastal 
development, pollution and climate change are adding significant 
pressures to the status of already weakened marine and coastal 
environments. 

To reverse these trends, the global ocean conservation agenda 
must incorporate strengthened measures and accelerated 
implementation to avoid the growing consequences of inaction. 

Chapter 7
Conclusions and Recommendations
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Building Broader Context For Ocean Protection

Efforts to secure a foundation of well planned and effectively 
managed MPA networks, as one of the fundamental cores of 
more comprehensive ocean management strategies, should be 
accelerated. Marine protected areas are essential for conserving 
priorities sites and processes, however they cannot be managed 
effectively as islands of conservation in a sea of depletion and 
degradation. For MPAs to fulfil their conservation objectives and 
contribute to ocean conservation and restoration more broadly, 
the design of the MPA system, and the selection, governance and 
management of sites should be part of an overall strategy of ocean 
management. Such a strategy must take into account the multiple 
factors that influence the persistence of coastal and marine 
resources, including the structure and function of the natural 
ecosystem, the existing and potential consumptive and non-
consumption uses, the range of maritime activities and security 
considerations and the manner in which these interact with and 
impact the marine environment. 

Apply principles of ecosystem-based management at large 
scales

Though there have been important advances, more efforts should 
be dedicated to establishing comprehensive management regimes 
for coastal and marine resources that are defined on the basis of 
ecological, rather than only political boundaries, and that integrate 
ecological, social, economic and institutional perspectives, 
recognizing their strong interdependences. Often this will require 
a change in the governance and institutional arrangements at the 
relevant scales to facilitate better integration. 

Mainstreaming: Planning for both conservation and develop-
ment

There is increased recognition of the need for mainstreaming 
conservation objectives into development planning, and the 
welcome emergence of new approaches and tools. Marine spatial 
planning is one such pragmatic approach that helps incorporate 
protected area networks and other conservation objectives within 
a broader spatial context of appropriately distributed human uses. 
Increased efforts are now required to apply this approach in a 
variety of geographic and jurisdictional contexts.  Documenting and 
sharing lessons learned is critical to furthering our understanding 
and capacity to use these new approaches effectively for advancing 
both ocean protection and sustainable use. 

Consideration of synergistic and cumulative impacts 

Environmental impact assessments (EIAs) and strategic 
environmental assessments (SEAs) are frequently used to identify 
the potential risks associated with specific proposed activities and 
plans. A commonly reported weakness is that they are too activity 
or sector-specific, and do not adequately consider synergistic or 
cumulative impacts. Embedding SEA and EIA processes in marine 
spatial planning (and vice-versa) should be encouraged to enable 
better prediction of the magnitude and significance of the overall 
impacts resulting from human activities on conservation outcomes. 
In particular, the explicit analysis of trade-offs and potential “win-
wins” among conservation and development objectives would be 
enhanced. 

© Octavio Aburto-Oropeza
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Accelerating Efforts to Establish MPA Networks: Addressing Gaps and 
Selecting the Right Places

Chapter 3 highlights that the existing coverage and connectivity of 
marine protected areas, though improved, remains insufficient to 
meaningfully contribute to reversing the trends of overexploitation 
and degradation in coastal and marine environments. Two parallel 
trends in establishing MPAs are observed, namely the increased 
designation of very large MPAs in areas far from coastlines and 
human settlements, and the continued expansion of locally 
initiated MPAs, often involving local communities. It is likely and 
essential that both trends will  continue and accelerate. 

However, there remains much more to be done to achieve an 
ecologically representative and socio-economically relevant 
MPA system in accordance with the broader objective of ocean 
conservation. In particular the establishment of new MPAs should 
be guided by:

Improving representative conservation

Systematic conservation planning based on biogeographical criteria 
must be improved. Targets and planning should take biodiversity 
patterns and processes into account, and this should encourage the 
expansion of MPAs in major gaps. This will incorporate increased 
attention towards waters beyond territorial seas, including areas 
within EEZ and in the high seas;

Targetting vulnerable and high value systems

Variable targets may be required for different ecosystems. Under-
represented and vulnerable ecosystems such as shellfish reefs, 
seamounts and deepwater corals, may be singled out for urgent 
attention. At the same time certain ecosystems of high ecological 
value or which provide critical ecosystem services, including coral 
reefs and mangrove forests, may benefit from higher targets –even 
if they already benefit from relatively high levels of protection;

The need to secure ecosystems, communities and resource 

management programmes likely to be severely disrupted by global 
change or resource demands should be prioritised.

Building effective MPAs

Natural ecosystem dynamics must feature in MPA designation and 
management, with sites located to maximise ecological benefits, 
and the development of sites, or networks, of sufficient size to 
ensure sustained benefits;

The efficiency and effectiveness of management of the overall 
system must further take into account the institutional and 
individual capacity needs and constraints, in both conservation and 
related marine and coastal resource management sectors. 

Linking MPAs to people

Existing stewardship of marine and coastal resources by indigenous 
people and local communities should be encouraged. Where there 
is the possibility of recognizing traditional means for conservation 
involving local governance and management this will provide 
considerable benefits;

MPAs coverage should be increased to meet targets especially in 
areas close to human populations where threats may be high. The 
potential benefits of protection to human health and well-being in 
such areas will be considerable;

Setting targets for strict protection

There are considerable benefits from a broad range of management 
approaches, and a range of such approaches is highly appropriate 
in most settings. At the same time the considerable benefits from 
strictly protected areas (no-take areas or marine reserves) must be 
acknowledged and such areas should be included in MPA networks. 
New targets for strict protection should be actively considered.

Village fishermen explore the edge of a coastal mangrove forest in Micronesia. The bounty of Pohnpei’s sea and forests has sustained people for thousands of 
years. ©Ami Vitale 
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Improving Management Effectiveness

Paper parks do not contribute to ocean management. A substantial 
focus on management effectiveness is needed to ensure that 
marine protected areas, once designated, are managed to 
successfully achieve their objectives.  Elements of management 
effectiveness that are of particular concern include the following:

Sustainable financing

An explicit consideration of the costs of establishment and ongoing 
management  of all marine protected areas and networks should 
be addressed from the outset The development of a business plan 
and financing strategy, that involves all relevant stakeholders, is 
essential to effectiveness and sustainability. The full portfolio of 
financing mechanisms need be explored and utilized including 
government budgets, capital trust funds, revenues and levies, 
payments for ecosystem services, tourism fees and licences, and 
voluntary contributions. Additional innovations to address financial 
sustainability will be required in the long-term. 

Involvement of communities and stakeholders

MPAs that do not consider the rights and interests of stakeholders, 
or strategies that do not fully recognize the power of  partners for 
ocean conservation represented by communities and resource user 
groups, are unlikely to be successful.  Fortunately, there has been 
much  progress in the processes for planning and managing MPAs 
with enhanced consultation and involvement of stakeholders. This 
is supported by the emergence and use of processes and tools 
for social impact assessment and for incorporating traditional 
and customary knowledge. Further efforts should be made 
in documenting and sharing lessons learned from engaging 
stakeholders, particularly when these involve innovative and 
interactive processes, so that these become the norm.

Co-management 

Co-management approaches that assign or share management 
responsibilities with stakeholders of MPAs and MPA networks 
should be encouraged, thereby sharing the burden of respective 
management bodies, and taking advantage of the expertise and 
capacity of multiple stakeholders (government, public sector, 
NGOs, communities, fishers and other user groups, private sector).  
When considering the further development or expansion of MPA 
systems, or contemplating changes in their management, explicit 
attention should be paid to existing rights and responsibilities and 
the opportunity to engage a range of actors, including indigenous 
peoples, local communities, the private sector and special interest 
groups in marine and coastal conservation. In some cases this 
requires the formalisation of existing arrangements, but should 
always respect and consider existing governance and other 
management arrangements. Special attention should also be 
dedicated to increasing the capacity of all stakeholders to fulfil 
their management responsibilities.

Cross-sectoral cooperation 

The process of expanding involvement among stakeholders 
and sectors can engender new areas of co-operation, but also 
potentially engender conflicts of interest among existing sectors 
where collaboration has been limited or where objectives are 
misaligned. Building trust among partners also takes time. Efforts 
should be made to break though the existing barriers and work 
together to address conflicts when they arise, and to promote 
synergies in the longer term. Stakeholders should try to determine 
the common benefits in the development and management of 
MPA networks and use them as a basis for building collaborative 
efforts.

Numerous commercial fishing boats pursuing migrating salmon in the coastal waters off southwest Alaska. ©Ami Vitale 
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Addressing Climate Change

The marine environment has a critical role to play in helping 
address the causes and impacts of climate change, and MPAs may 
have an important part to play in safeguarding these function and 
thus in building adaptation and mitigation actions. This is both 
for safeguarding biodiversity and enhancing carbon capture and 
storage functions, but also for securing livelihoods and sustaining 
the benefits that are derived from the ocean. This role can be 
enhanced by: 

Promoting and delivering in-situ ecosystem resilience, resist-
ance and recovery

High levels of protection should be afforded within and across MPA 
networks, and as part of broader effective ecosystem management 
measures, to promote ecosystem resilience and resistance. This 
is essential for minimizing the impacts of climate change and 
ensuring rapid recovery from debilitating episodic occurrences 
such as extreme ocean and weather events. Achieving such 
goals and ensuring healthy examples of all habitat types covering 
sufficient area acts as an insurance against losses in the broader 
marine landscape. 

Creating understanding and actions to deliver ecosystem 
resilience, resistance and recovery in temperate and polar 
regions

In tropical regions, a considerable body of work has been 
undertaken and effectively communicated to create understanding 
and generate action for increased ecosystem resilience, through 
improved design, establishment and management of MPA 
networks.  Such principles work equally well in temperate and 
polar regions. However, the understanding and acceptance still lags 
well behind that of the tropics. ‘Re-inventing the wheel’ would put 
efforts back by years. Learning from the experiences from tropical 
regions and applying these to other regions is urgently needed to 
accelerate efforts and improve actions to combat climate change. 

Work on resilience toolkits in tropical areas should therefore be 
further encouraged and strongly promoted as having much wider 
application. A programme of activities to transfer resilience theory 
and practice to temperate and polar areas should be urgently put 
in place.

Creating climate-smart MPAs

By bringing together science, policy and management information, 
it is possible to develop and promote a suite of actions that enable 
MPAs to play a full role in climate change mitigation and adaptation. 
Marine and coastal ecosystems can help protect coastal populations 
from climate-induced coastal hazards, e.g. by improving storm and 
flood defences, and are an essential tool for ecosystem-based 
adaptation. It is recommended that further investment be made 
to adjust the design and management of MPAs so that they are not 
only ‘climate proof’ but also to enable them to contribute to future 
actions to secure livelihoods and reduce societal vulnerability in a 
changing world. 

Using MPAs to secure key components of the carbon cycle

Recent research has demonstrated that some coastal marine 
habitats act as particularly valuable carbon sinks, in the same  way 
as tropical forests, peatlands and soils. Whilst experts work to see 
how far such habitats can be brought into carbon finance markets 
there is a more basic need to ensure that the future of such areas 
is secured in the long-term interests of mitigating climate change. 
MPAs, as part of broader coastal management provide a readymade 
tool for this. Assessments and actions should be taken to ensure 
that the coverage of MPAs and MPA networks, and the associated 
management is implemented to secure these carbon capture and 
storage functions. Furthermore, action should be taken to avoid 
loss and degradation as well as to enhance the sustainable use and 
management of coastal carbon sinks as a contribution to reducing 
global GHG emissions.

An aerial view of one of the many islands which comprise the Federated States of Micronesia showing the coastal forest, mangrove and coral reefs that shel-
ter birds and provide protection for a vast aray of marine life. ©Ami Vitale 
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Foster and support regional commitments and initiatives 

It is heartening to see that various like-minded countries sharing 
the same goal have come together in important regional efforts 
to establish MPA networks. They have been fostering political 
will and inspiring other nations and regions with bold political 
commitments that explicitly link ocean protection to the well-
being of their people and the development and prosperity of their 
nations. Such efforts need to be supported and sustained, and their 
lessons well documented and applied.

Regional efforts should be further encouraged to facilitate the 
creation of enabling conditions for effective conservation, including 
increased political will, better integration into development 
priorities, improved policies, strengthened organizational 
collaboration and the development of sustainable finance 
mechanisms.  Regional initiatives should further strengthen links 
between effective natural resource management and sustainable 
development, and addressing large scale threats like climate 
change that transcend national boundaries.  

Beyond political boundaries

It is well known that ocean ecosystems are interrelated and do 
not respect political boundaries.  While many nations are now 
adopting a more integrated approach to managing ocean space 
and uses within their EEZs, existing international mechanisms for 
managing areas beyond national jurisdiction remain primarily 
through sectoral approaches. 

Though some progress has been made, further efforts are 
needed to galvanize cooperation and address the challenges of 
conserving and managing marine environment and resources 
that lie beyond national jurisdiction.  Existing tools like the CBD 
criteria for identifying ecologically and biologically significant 
areas and the guidance for strategic environmental assessments 
and environmental impact assessments could help promote a 
common approach to identification of areas and management of 
risks to biodiversity beyond national jurisdiction while respecting 
the varying competences of the regional and sectoral bodies. 
However, agreement on common principles and goals for spatial 
management, and guidance on implementation are sorely needed 
to facilitate more coherent policies and practices across the 
numerous relevant agencies as well as national states.  

Facilitating information exchange on biodiversity, its uses and 
management measures in areas beyond national jurisdiction is 
a priority.  The wealth of new scientific and technical data and 
information from the scientific community and management 
organizations should be shared to inform improved management 
and conservation in the open-ocean and deep sea and capacity 
development initiatives are required to support this purpose. 

Though much of the open-ocean and deep sea lies beyond national 
jurisdiction, changes in these systems will impact associated 
regions and nations directly or indirectly. The interconnectedness 
of these system need to be recognised, and adjacent regions and 
states therefore need to be engaged in managing these areas in 
an integrated and transboundary manner consistent with the 
ecosystem approach.

Increasing Cooperation and Protection at Scale

Local fishermen in Palabuhan Ratu beach, West Java. ©Ahmad Fuadi, TNC



Aerial shot of Roatan Island, Honduras ©Wolcott Henry

The Right Target and Indicators

A practical, and we hope effective, means to achieve this could 
include the following elements, of common interest and which can 
and should be advanced together:

Further advance the establishment of ecologically 
representative and effectively managed networks of marine 
protected areas that conserve high priority areas and provide 
socio-economic benefits;

Develop and implement methodologies to assess and address 
the cumulative impacts of human activities on the marine 
environment;

Further advance the implementation of ecosystem-based 
management principles in fisheries management and 
introduce similar management strategies in other major 
sectors that involve marine resource management;

Apply marine spatial planning tools for better integration 
of conservation objectives in marine and other sectoral 
development programmes, and in overall plans for economic 
development.

Efforts to monitor progress towards these elements should be 
strongly encouraged at national, regional and global levels.

The 2002 goals and targets adopted by both the CBD and WSSD have 
created significant momentum and sparked new and important 
efforts towards improving ocean conservation and management. 
They have helped establish the enabling conditions, especially the 
sustained political will, to achieve these targets at a national level, 
and in turn to motivate a rapid increase in marine conservation, 
particularly in conjunction with wider policy concerns such as food 
security, human welfare and health. 

However, the increased focus on MPAs and MPA networks with 
a specific numerical target for area coverage, though extremely 
important, may have diverted attention from the original intent 
of integration of MPAs in ecosystem-based management, and the 
application of the other management tools that are equally needed 
to achieve the desired conservation and management results.

To move forward on effective ocean conservation, it is necessary 
and urgent to achieve a balance between spatial conservation 
and sectoral integration. Further global commitments should 
be articulated to advance integrated strategies for coastal and 
ocean management at the appropriate scale that accounts for the 
interconnectedness among systems, such as between air, land and 
sea, and proactively manage multiple human uses, their cumulative 
impacts and interactive effects. 
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