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MPAs in the WIO are supported by a host of managers,
wardens, rangers, community members and others. These
MPA managers are tasked with having to deal with a
multitude of different situations, issues and problems on a
daily basis, often in remote locations, without easy reference
to sources of information or help. These may range from
purchasing a boat, managing staff, annual planning,
monitoring fish populations in the MPA, building an
information centre, consulting local villagers, to writing a
proposal to secure funding. This is not an easy job and
requires a diverse array of skills. Recognising this need,
partners involved in the IUCN/NORAD WIO Marine
Biodiversity Conservation Project decided to publish a Toolkit
for managing MPAs in the WIO. This consists of a ring-binder
of theme sheets, each of which addresses a key issue faced by
an MPA manager, with a focus on the situation in the WIO.
The Toolkit also has a complementary website
(www.wiomsa.org\mpatoolkit.htm) and CD-ROM.

The Toolkit was designed to support MPA managers in the
WIO by providing them with a hands-on guide to a diverse
array of topics, ranging from Communications, Monitoring
Coral Reefs, Energy Sources, Solid Waste Disposal, to Octopus
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Country Marine Protected Area Date IUCN Size

estab. category sq km

Comores Moheli Marine Park 2001 n/a 404.00

France Ilot d’Europa Réserve Naturelle 1975 IV ..

Iles Eparses Iles Glorieuses Réserve Naturelle 1975 IV ..

Ilot de Bassas de India Réserve Naturelle 1975 IV ..

Ile Tromelin Réserve Naturelle 1975 IV ..

France Passe de Longogori Strict Fishing Reserve 1991 VI 13.80

Mayotte Saziley Parc Marin 1991 II 25.90

N’Gouja Zone de Protection 2001 - 2.00

France Parc Marin de la Réunion 1997/98 VI 18.20

La Réunion L’Etang Fishing Reserve 1992 VI ..

Ravine Trois Bassins-Pointe de Bretagne Fishing Reserve 1978 VI ..

St Leu Fishing Reserve 1992 VI ..

Saline l’Hermitage (lagoon) Fishing Reserve 1992 VI ..

Saline l’Hermitage (reef) Fishing Reserve 1992 VI ..

St Pierre Fishing Reserve 1992 VI ..

Kenya Kiunga Marine National Reserve 1979 VI 250.00

within Kiunga Biosphere Reserve 1980 - 600.00

Malindi Marine National Park 1968 II 6.30

Watamu Marine National Park 1968 II 10.00

Malindi-Watamu Marine National Reserve 1968 VI 245.00

Malindi-Watamu Biosphere Reserve [partially covers the MNR] 1979 - 196.00

Mombasa Marine National Park 1986 II 10.00

Mombasa Marine National Reserve 1986 VI 200.00

Kisite Marine National Park 1978 II 28.00

Mpunguti Marine National Reserve 1978 VI 11.00

Diani Marine National Reserve 1995 VI 75.00



Ile Maurice cont. Poudre d’Or Fishing Reserve 1983/2000 IV 25.40

Rivulet Terre Rouge Estuary Reserve 1999 - ..

Trou d’Eau Douce Fishing Reserve 1983/2000 IV 5.70

Mauritius Five Fishing Reserves proposed 1984 - 1998: - ..

Ile Rodrigues Anse aux Anglais/Grande Baie Reserve .. - 1.20

Carcasse and Grand Bassin Reserve .. - 9.50

Passe Demie and Islets Reserve .. - 5.20

Riviere Banane Reserve .. - 0.30

Mozambique Bazaruto Archipelago National Park 1971/2001 II 1,430.00

Ilhas da Inhaca e dos Portugueses FaubF47mgcbF47mgcbF47mgcbF47mgcbF47n 1ReisTJeb965- .VI25.40
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Management of protected areas is increasingly being carried
out in the style referred to as ‘management by objectives’.
This means that it is proactive i.e. designed to achieve a
specific aim and set of results, rather than reactive, or
simply responding to issues that arise. This management
style requires that MPA managers and personnel look
critically at the goals and objectives of the MPA (which are
often very general), and develop a clear understanding of
the values and importance of the site, and thus the reasons
why it was protected. There are four important steps in
‘management by objectives’:
� Establish clear, concise objectives;
� Develop realistic plans for achieving these (see sheet C3);
� Monitor performance and achievement (see sheet G9);
� Take corrective (or adaptive) management.

Project logframes (see sheet C4) also use the terminology
of goals and objectives. It is important not to confuse the
MPA’s goals and objectives with those of specific projects
that it is involved with, though they may coincide.

GOALS 
Sometimes also called visions, aims, or long-term
objectives, these are general summaries of the desired
future state of an MPA.  Goals should be:
� Visionary – a positive statement outlining the desired

long-term state of the MPA.
� Broad – a broad and general statement that captures

the vision of the MPA.
� Brief – short and succinct so that it can be

remembered and easily communicated.

IUCN/WCPA-Marine has compiled generic goals (Pomeroy
et al., 2004), based on global survey of MPAs: five for
biodiversity (e.g. ‘individual species protected’); six for
socio-economic issues (e.g. ‘food security enhanced or
maintained’; and five for governance (e.g. ‘effective
management structures and strategies maintained’).
Examples of MPA goals in the WIO are: 
Cousin Island Special Reserve Seychelles (called a
vision): To make Cousin the best marine and terrestrial small-
island protected area in the world, and:
Quirimbas National Park Mozambique (called a long-
term objective): To conserve the diversity, abundance and
ecological integrity of all physical and biological resources in
the park area, so that they may be enjoyed and used
productively by present and future generations.

OBJECTIVES 
Sometimes called purposes, these are the specific state-
ments that describe how the goal will be reached. They
should relate to the key values of the MPA (i.e. important
species or ecosystems) or to major areas of management
activity (e.g. tourism, education). The objectives help
managers with planning, measuring progress, and
evaluating success, but this is difficult if they are poorly
expressed or provide only vague guidance (e.g. they are
sometimes worded more like goals). Two or more objectives
are usually required to reach the goal, and should be:
� Specific and easily understood by all stakeholders;
� Written in terms of what will be accomplished, not

how to go about it;
� Achievable, being quite clear when the objective has

been reached;
� Achievable within a reasonable, defined time period;

this should not usually exceed 10 years, although
longer may be required for long-lived, slow-
reproducing species (e.g. turtles and dugongs), or the
recovery of degraded habitats with slow recruitment
(e.g. coral reefs);

� Measurable and able to be validated, thus easier to set
up a monitoring programme;

� Realistic, practical and appropriate within the local
context. For example, an objective to exclude resource
use in an MPA would be impractical if local
communities depend on this area for food.

WCPA-Marine has compiled generic objectives to help
MPAs develop their own. These comprise:
26 Biophysical objectives e.g. Focal species abundance
increased or maintained;
21 Socio-economic Objectives e.g. Nutritional needs of
coastal residents met or improved.
21 Governance Objectives e.g. Management planning
and process effective.

MPA goals and objectives

Managing Marine Protected Areas: A TOOLKIT for the Western Indian Ocean Sheet A2

A2
The goals and objectives of an MPA must be clearly understood if management is to be successful and
achievements measured. This means that they should be defined and worded in such a way that they
can be monitored. This sheet gives general principles involved in developing goals and objectives. 
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Cousin Island Special Reserve has eight objectives, five
covering biodiversity and natural values, two covering
socio-economic issues, and one covering governance: 
1. To maintain viable populations of endemic land birds

and internationally important breeding seabird
populations on the island.

2. To maintain or establish threatened endemic plant
species where appropriate, so long as this does not
conflict with objective 1.

3. To maintain and enhance viable populations of the
island’s endemic terrestrial vertebrates and
invertebrates.

4. To protect and maintain the integrity of the island’s
coastal and littoral habitats, especially the coral reef
and its associated flora and fauna and the
internationally important breeding populations of
hawksbill turtle.

5. To understand and mitigate long-term and external
influences.

6. To use the island’s conservation features as a vehicle
to raise and maintain education and public awareness.

7. To maintain a safe, effective and sustainable physical
infrastructure for carrying out the reserve’s
management plan.

8. To administer and manage the reserve in a
professional manner ensuring that all Nature
Seychelles standards are maintained or exceeded

DEVELOPING GOALS AND OBJECTIVES
In order to ensure that a full understanding of the
ecological and socio-economic values of an MPA is used in
the development or revision of the goals and objectives,
the process should be participatory and involve
consultation with all stakeholder groups. Many of the
objectives of MPAs in the WIO are worded more as goals,
and would benefit from being made more specific (the
example of Cousin Island illustrates objectives that are
based on a good understanding of the values of the
protected area). The generic objectives developed for
MPAs by WCPA-Marine, and by Hockey & Branch (1997)
for South African MPAs may be helpful when revising or
developing those for other MPAs.  However, it is essential
that the process uses a careful analysis of the specific
values and management issues at the site in question.  

Sometimes, the need to make objectives ‘measurable’
leads to objectives being defined with quantitative targets
e.g. ‘Over the next three years, income from MPA tourism
to increase by 4% a year’, or ‘Average ecological
knowledge of visitors to increase by 50% within 5 years’.
This approach is not recommended as, even when it is
based on good information, unforeseen events could make
such objectives unrealistic and inappropriate (e.g. the first
example is vulnerable to changes in the global economic
situation). Further, such specific parameters may be
difficult to measure (e.g. in the second example, there are
no simple techniques for quantifying ‘ecological
knowledge of visitors’).  Statements like this may be
useful as targets to encourage good performance in an
MPA, but objectives are best left open-ended (e.g. ‘Income
from MPA tourism to show a significant increase within 3
years’). 

The goals and objectives are generally laid out in the
legislation or agreement used in setting up the MPA, and
defined in more detail in the management plan. They
should be assessed at intervals (preferably when the
management plan is reviewed) to see if they need revision.
If they have been formalised through legislation, this may
not be immediately possible, but it may be useful to
identify any weaknesses for future revision opportunities.

Once the objectives have been determined, the MPA can
be categorised according to the IUCN system (see sheet
A1), and a monitoring and evaluation programme can be
developed (see sheet G1), using indicators specifically
selected for measuring the objectives. 

KEY POINTS FOR THE MPA

❑ Ensure that MPA personnel and stakeholders have
a good understanding of the current goals and
objectives of the MPA.

❑ Consider whether it would be appropriate to
reword them, e.g. for the next revision of the
management plan and, if so, initiate a process to
do this, bringing in external assistance if required.

❑ Ensure that monitoring programmes are in place or
being developed to measure whether the MPA’s
objectives are being met.

Sources of further information
Eagles, P.F.J., McCool, S.F. & Haynes, D.A. 2002.  Sustainable Tourism
in Protected Areas: Guidelines for Planning and Management.
IUCN, Gland, Switzerland and Cambridge.  183pp.

Hockey, P.A.R. & Branch, G.M. 1997.  Criteria, objectives and
methodology for evaluating marine protected areas in South Africa.
S. Afr.J. Sci. 18: 369-383. 

Margoluis, R. & Salafsky, N. 1998. Measures of Success: Designing,
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arrangements), and to set licences and other fees.
Regulations should also address:  
� Public rights to which people are ordinarily entitled e.g.

rights of navigation, fishing and mangrove harvesting;
� Public activities that are generally tolerated but that

usually have no legal basis e.g. use of the beach; 
� Private rights e.g. ownership of the foreshore or

private/communal fisheries.

The territorial sea-bed is usually state property, but the
foreshore between high and low water marks and the
adjacent coastal land can be privately owned, which can
create difficulties. For example, MPAs may have no control
over turtle nesting areas above high water mark. There may
also be private or customary and traditional fishing rights
in inshore waters. Careful consultation is thus required
before regulations are introduced. 

OTHER LEGISLATION RELEVANT TO MPAs
Many other pieces of national legislation are relevant to an
MPA and essential for its effective management (e.g. for
fisheries, forestry and mangroves, shipping, waste disposal,
mining, tourism, wildlife and E.I.A). Enforcing this can be
difficult if the mandates of these government agencies take
precedence over that for the MPA. Unless the primary
legislation resolves this, such conflicts can undermine the
effectiveness of the MPA. Harmonisation of MPA legislation
with both primary and secondary fisheries legislation is
particularly essential. An MPA manager must also have a
good understanding of national legislation relating to
employment (MPA personnel), the judiciary (powers of
arrest and court procedures), and financial activities
(management of the MPA’s finances and fundraising).

POLICY
It is important to understand the difference between
legislation and policy. Policies are non-binding, guiding
principles, usually for specific sectors (e.g. fisheries,
forestry) that outline the government’s intentions in
relation to international obligations and national
development. The legislation should then be drawn up to
permit implementation of the policy. Many countries are
revising their policies relating to the environment and
natural resources to reflect new thinking and the
obligations of international agreements. It often takes
longer to revise the legislation which means that national
laws may lag behind the stated policy of the government. 

Sources of further information
Gibson, J. & Warren, L. 1995.  Legislative requirements.  Chap 3. In:
Gubbay, S. (ed.) Marine Protected Areas.  Principles and techniques
for management.  Chapman and Hall, London.

Kimball, L.A. 2001. International Ocean Governance: using
International Law and Organisations to Manage Marine Resources





Sheet A5 Managing Marine Protected Areas: A TOOLKIT for the Western Indian Ocean

Some large multiple-use MPAs are very similar to ICM
programmes, in that they allow for different uses of marine
and coastal resources within an area, and the involvement
of large numbers of stakeholders in the management
process. Such MPAs may be able to help catalyse the
development of an ICM programme in the area. Where
programmes are already in place, the MPA needs to
become one of the ICM ‘stakeholders’ and should share
information and experiences.

KEY POINTS FOR THE MPA

❑ Ensure that the links between the MPA and the
surrounding environment are fully understood by all
MPA personnel and stakeholders.

❑ Participate in local ICM initiatives and in national
programmes where these exist.

❑ Ensure that the MPA management plan addresses
coastal management issues in the broadest sense,
and that there is clear understanding of the role that
the MPA plays in sustainable coastal development.

Sources of further information
Best, B. 2003. Biodiversity conservation and integrated coastal
management: looking beyond marine protected areas. Intercoast
Network 43: 20-23.

Cicin-Sain, B. & Knecht, R.W. 1998. Integrated Coastal Management
– Concepts and Practices.  Island Press, Washington D.C.

Francis, J. & van’t Hof, T.  2003. Module 1. The Marine Environment
In: Francis, J. et al. (eds.) Training for the Sustainable Management of
Marine Protected Areas: a training manual for MPA managers.
CZMC/Univ. Dar es Salaam, WIOMSA, The World Bank.

NOAA & WCPA. (in prep.) Principles and Guidelines to Incorporate
Marine Protected Areas into Integrated Coastal Managemen





Sheet A6 Managing Marine Protected Areas: A TOOLKIT for the Western Indian Ocean

Sources of Further Information
Chonguica, E. & Brett, R. (eds.)  2003.  Assessing the need for a
Regional Approach to Environmental Impact Assessment in Southern
Africa.  IUCN-The World Conservation Union. Available from IUCN
Regional Office for Southern Africa, 6, Lanark Road, Box 745, Harare,
Zimbabwe.

Gove, D.Z.  2003.  Strategic Environmental Assessment (SEA)
Procedure in Mozambique.  Centre for Sustainable Development of
Coastal Zones, MICOA, Maputo.  10pp.

Grange, N. & Odendaal, F. 1999.  Guidelines for the Environmental
Assessment of Coastal Tourism.  SEACAM, Maputo, Mozambique.
197pp.

Hambrey, J., et al. 2000. Guidelines for the Environmental
Assessment of Coastal Aquaculture Development. SEACAM, Maputo,
Mozambique.  213pp.

Wamukoya, G.M. & Ludeki, J.V.  2002.  Principles of Environmental
Impact Assessment Review.  A CREEL Publication No. 2.  Centre for
Environmental Legal Research and Education  creel9vonD9-Zewilablpcomvbn.Egdogi&r
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Participatory Rural Appraisal (PRA) - A general term
for one or a combination of the above activities. Using
several methods help to corroborate (or ‘triangulate’) the
findings. Can be used to identify stakeholders, critical
issues and priorities.

Issue-action analysis - The process of identifying specific
remedial actions for each management issue, and assigning
a responsible person or organisation for implementation.

Participatory Monitoring and Evaluation - Involvement
of stakeholders in monitoring of the physical,
organisational and management aspects (see sheets in
section G).



A variety of conflicts may arise in relation to an MPA,
most often connected to resource allocation and to the
need to rationalise the MPA’s biodiversity objectives with
its sustainable livelihood objectives. The participatory
approach (see sheet B1) which is frequently recommended
now in the context of protected area management, is
based on the idea of achieving consensus among parties



Sheet B2 Managing Marine Protected Areas: A TOOLKIT for the Western Indian Ocean

KEY POINTS FOR THE MPA

� Attempting to find something that can be agreed
on, however small, can establish a tone of
cooperation and problem-solving to tackle other
issues.

� Admit mistakes, when appropriate, and be
prepared to accept different opinions.  A manager
who admits a particular policy has not worked as
intended can gain the support of the affected
stakeholder groups and can help to gain trust and
encourage positive future interaction.

� Avoid personal attacks and assigning blame.  For
example, a manager should not criticize the views
of a fisher opposed to a new area closure, but
should explain why the closure is needed, and ask
the fisher to provide ideas on how to minimize
negative impacts.

� Generating several potential answers to a problem
helps to avoid or break deadlocks.  If SCUBA diver
impact in a sensitive coral area is causing conflict,
rather than banning divers altogether, it may be
possible to introduce several options such as
having temporary closures, alternating days for
different dive boats, and increasing diver education
and monitoring of divers.

� Make sure there is an implementation plan once
the conflict resolution process is complete.

Sources of further information
Bennett, E. 2000.  Institutions, economics and conflicts: fisheries
management under pressure. DFID Research Project R7334,
CEMARE, University of Portsmouth.
www.pbs.port.ac.uk/econ/cemare/conflict_pdf/institutions-
paper.PDF

Hinkey, L. & Recksiek, H. 2003.  Managing conflict with and among
user groups – winning strategies for MPA managers.  MPA News 4
(10): 6.

Lewis, C. 1997.  Conflicts in conservation. Section 4.15.  p. 62-64
In: Borrini-Feyerabend, G. (ed). 1997.   Beyond Fences: Seeking Social
Sustainability in Conservation.  IUCN, Gland, Switzerland. 

SEACAM. 1999. From a Good Idea to a Successful Project: a manual
for development and management of local level projects. SEACAM,
Maputo, Mozambique. www.seacam.mz

Svendsen, D.S. & Fielding, P.J.  2001.  Module 4.  Participatory
Processes. Training Session 4.4. Conflict Management.  In:  Francis, J.
et al. (eds.)  Training for the Sustainable Management of Marine
Protected Areas: a training manual for MPA managers.  CZMC/Univ.
Dar es Salaam, WIOMSA, The World Bank.

MPA Training and Technical Assistance Coordinator, 2234 South
Hobson Avenue, Charleston, SC 29405-2413, USA. Tel: +1 843 740
1194. Email: heidi.recksiek@noaa.gov – this organisation offers
assistance and advice.

CASE STUDY

Resolv ing a conf l ict  with stakeholders  in
Masoala National  Park
Masoala National Park was created in 1997 and
includes three marine parks: Tampolo, Masoala-
Ambodilaitry, and Tanjona.  Until donor funding
became available in September 2000, the marine parks
existed only on paper: there were no regular patrols,
the boundaries were unknown by the local population,
and there was no agreement with local people over the
fishing activities that were to be allowed. This situation
led to a negative reaction, particularly from local fishers
living around Tanjona marine park. This culminated in
the establishment of a local fishers’ association at
Antsabobe aimed at countering marine park objectives
and activities. The partnership between ANGAP
(National Association for Protected Areas
Management) and the Wildlife Conservation Society,
with funding from WWF, permitted the implementation
of the basic management systems.  These included
regular patrols, collaboration with local fishers’
associations over access to marine resources,



The term ‘gender’ refers to the socially-determined roles,
rights and responsibilities of men and women and the
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in initiatives undertaken in collaboration with the
Fisheries Department, NGOs and other government
agencies, to introduce and enforce regulations banning
damaging fishing methods and to increase the use of local
knowledge in management. This has been particularly
important in Diani, where a Marine National Reserve was
gazetted in 1995 but never implemented because of
opposition from local communities. New initiatives that
respect the indigenous people of the area and their
traditions may prove to be more effective.

KEY POINTS FOR THE MPA

❑ Find out whether local people in or adjacent to the
MPA have relevant traditional beliefs and
knowledge or cultural practices. Asking local fishers
about what they know helps to form a relationship
with them and to build trust. 

❑ Where there is a traditional conservation ethic, get
to understand this and use it as a foundation for
local conservation education and awareness-raising.

❑ Use local people’s knowledge to fill gaps in
scientific information e.g. fishers often know the
location of fish spawning areas, and of populations
at a finer scale than academic or government
information can provide.

❑ Learn local names of places, fish and other natural
resources, and use local terminology when talking
to stakeholders if appropriate; this will help to
facilitate interactions with stakeholders (e.g. fishers
may not respect MPA personnel if they do not fully
understand the area and its resources).

❑ Use local knowledge and classifications in
monitoring programmes to increase participation of
communities and make use of as much information
as possible.

Sources of further information
Beltran, J. 2000. Indigenous and Traditional Peoples and Protected
areas: principles, guidelines and case studies. IUCN, Gland,
Switzerland and Cambridge, UK.

Bunce, L., et al. 2000. Socioeconomic Manual for Coral Reef
Management.  GCRMN/IUCN/AIMS/NOAA., AIMS, Townsville,
251pp. www.aims.gov.au/pages/reflib/smcrm/mcrm-000.html 

Haggan, N., Brignal, C. & Wood, L. (eds.) 2003. Putting Fishers’



A map of the MPA has a wide range of uses. It improves
the quality of leaflets, posters, souvenirs, and other
materials for visitors; it enhances reports; it assists with
research and monitoring; and it helps to make boundaries
and zonation schemes clear to MPA users. Oil spill
contingency planning (see sheet K3) requires sensitivity
mapping to highlight areas vulnerable to oil spills. 

Maps designed for use at sea are called ‘charts’. They show
water depth (bathymetry), currents and details related to
navigation (e.g. positions of channels, buoys, islands,
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The following characteristics affect the use of maps:

Scale - The size of the MPA, the scale required and the
size of the printed map (and thus the paper to be used)
must be chosen on the basis of needs and expected uses.
Scale refers to the degree of reduction of the graphic
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KEY POINTS FOR THE MPA

❑ Consider carrying out an assessment of the design
of the MPA, to understand any shortcomings and to
make recommendations for improvement; make any
necessary changes that are feasible.

❑ For boundaries, avoid ambiguous language like
‘approximate low water’, and use the most detailed
charts or maps available to ensure the greatest level
of accuracy.

❑ Reference fixed features that will not move over
time e.g. rocky headlands rather than sandy
headlands or buildings.

❑ Changes in the design and zonation of an MPA
must be discussed with stakeholders as their
agreement and support will improve compliance.

Sources of further information
Anon 2004.  Acoustic tracking of fish: how continuous data on fish
movement could change the planning of MPAs. MPA News 5(9): 1-3.

Francis, J. & van’t Hof, T.  2003. Module 1. The Marine Environment
and Protected Areas. In:  Francis, J., et al. (eds.) Training for the
sustainable management of Marine Protected Areas: a training
manual for MPA managers.  CZMC/Univ. Dar es Salaam, WIOMSA,
The World Bank.

Hocking, M., Stolton, S. & Dudley, N. 2000. Evaluating Effectiveness:
A Framework for Assessing the Management of Protected Areas.
IUCN, Gland, Switzerland and Cambridge, UK. 121pp.
www.enhancingheritage.net/docs_public.asp

Marshall, P. & Schuttenberg, H. 2004. Responding to Global Change:
a Reef Managers Guide to Coral Bleaching. GBRMPA/NOAA.

Obura, D.O. (in review). Resilience, coral bleaching and MPA design.
Estuarine Coastal and Shelf Science. 

Phillips, A. 2002.  Management Guidelines for IUCN Category V
Protected Areas: Protected Landscapes/Seascapes.  IUCN, Gland,
Switzerland and Cambridge, UK.

Salm, R.V., Clark, J.R. & Siirila, E. 2000.  Marine and Coastal Protected
Areas: A Guide for Planners and Managers.  3rd Edition.  IUCN,
Washington, D.C., USA. 

Stein, D. 2003.Tips for developing marine boundaries. MPA News 4 (7).

Thomas, L. & Middleton, J. 2003. Guidelines for Management
Planning of Protected Areas. Best Practice Protected Area Guidelines
Series No. 10, IUCN, Gland, Switzerland and Cambridge, UK. 79pp.

CASE STUDY

Zonation scheme in Quir imbas National  Park,
Mozambique
Quirimbas National Park covers some 6,000 km2 of land
and 1,500 km2
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� Incorporate comments and publish final Plan
(preferably both as a hard copy and electronically)

� Submit plan for approval (the mechanism for this
varies between countries) and disseminate it.

Where an MPA does not have sufficient capacity or
expertise to prepare a Plan, it may be useful to hire a
consultant. Such a person must work closely with MPA
personnel and stakeholders so that when he/she leaves all
involved feel ownership of the Plan and are willing to
implement it.

CONTENT
The Plan may be a single document covering all aspects of
management or a general ‘umbrella’ document. In the
latter case, specific plans are developed separately, such
as a day-to-day operational plan, annual work plans,
detailed zoning plan, business and financial plan, and
visitor plan. These may have different target audiences
and may need to be prepared in different ways. The level
of detail to be included in the plan will be decided by the
site manager and the relevant management agency.

The Plan should present both the stategic and operational
elements of the MPA and clearly link them, be flexible
enough to cater for unforeseen events and interpret
national policies in relation to the MPA, taking into
account obligations under international conventions. It
should identify the assumptions (e.g. adequate funding
and political stability) that have to be made for successful
implementation; these may be beyond the manager’s
control but may have consequences that require
contingencies. Many Plans give too much description;
detailed biological and socio-economic information can be
placed in annexes or a separate volume. Good
presentation, with maps and other visual aids, will help to
ensure the Plan is used. The text should be clear, concise
and accurate. It may be necessary to translate it, or key
sections, into local languages, and prepare a summary for
broader dissemination.

KEY POINTS FOR THE MPA

❑ Ensure that all staff are familiar with and use the
Management Plan, and understand its status (as a
legal document or general guidance).

❑ Revise the Plan at the appropriate intervals,
involving all stakeholders, and ensuring an
objective-oriented approach.

❑ Ensure that the budget allows for preparing and/or
revising the Management Plan, or that special
funding is sought.

❑ Obtain copies of management plans for other
MPAs, both within your country and from other
countries for comparison.  

Sources of further information
Amend, S., et al. 2003.  Management Plans: concepts and



With the recognition that good planning is the basis of
good implementation and effective management, various
methodologies have been developed to assist with, and
improve this process. Donors often require plans to be
developed in a particular way and presented in a set
format. A specific terminology has also developed which
may vary (particularly from donor to donor), but in general
the principles underpinning the approaches are the same.
An effective MPA manager will need to be familiar with
some of these terms and approaches, especially if s/he has
to seek funds from donors. 

PRINCIPAL METHODS
Logical Framework Approach (LFA) - originally
developed in the 1970s, this planning process is required
by many donors, including the GEF.

Objective Oriented Project Planning (OOPP; originally
called ZOPP - the German acronym) - very similar to
the LFA.

Results Based Management (RBM) or Results
Oriented Assistance (ROA) - now being used by donors
such as USAID and Canadian CIDA; it places as much
emphasis on management, monitoring and evaluation of a
project as it does on design. 

The key points of these methods are that they:
� Require the participation of all key stakeholders and

those who will be involved in implementing the plan;
� Are objective and/or results oriented, i.e. they focus on

what it is to be achieved, as well as on the immediate
things that need to be done.

All the methods involve objective-oriented planning, which
comprises a series of steps:
� Analysing the existing situation;

� Describing the desired situation, which requires
identifying the solutions – often called project
objectives;

� Choosing the strategy for meeting the objectives;
� Identifying the actions to be taken and the desired

results;
� Analysing the risks or potential hindrances to success

and the assumptions.

The plan, for a particular project or initiative, developed
using the above process is often summarised in a table that
is referred to as a logical framework matrix, or logframe.
The three main elements of the matrix are the impact of
the project, the project itself, and the external
environment.





Planning, monitoring and reporting are all inter-linked.





The personnel of an MPA are one of its key resources and
an important task for the manager is to put in place a
group of staff who are capable of working together as a
team. The operational part of the management plan (or
the operational plan if this is a separate document)
should identify the activities and tasks that are needed to
meet the objectives of the MPA. These will range from
issuing permits and patrolling, to research and moni-
toring, education and interpretation, community
consultation and facilitation, and a range of support
duties. Each task will need to be broken down into a set
of roles and responsibilities, with individual goals that can
be assigned to different staff members. In this way the
needs in terms of capacity and skills can be assessed. In
reality, some tasks may be carried out by several people;
conversely, individual staff members may have several
responsibilities.

The number of permanent staff employed by MPAs in the
WIO is highly variable and can range from one or two to
over 50.  MPA staff are usually a combination of
professional and technical staff with skills in key
programme areas (e.g. fisheries, monitoring or community

activities) and support staff with more general skills, but
there tends to be much overlap in jobs.  Important staff
positions include field staff or rangers, boat crews, MPA
manager, communications officer, research personnel,
community development coordinator and law enforcement
officer. Support staff such as cooks, mechanics, cleaners
and security guards may also be needed. In general, the
larger the area of the MPA and the greater the number of
visitors (e.g. involved in recreational or commercial
activities), the higher the staff levels. The work force can
be increased by using seasonal staff or volunteers, as well
as consultants or contract staff.   

In large MPAs, there may be sufficient funding to appoint
a human resources manager who would be responsible for
management of personnel. However, this is not possible
in most WIO MPAs, and this responsibility often falls to
the senior manager and/or the overall management agency
(whether government or NGO). A good manager will be in
touch with and approachable by employees and will be
aware when there are problems relating to performance,
job satisfaction or working relationships.
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It is also important to ensure that all aspects of
recruitment are carried out as fairly, efficiently and
transparently as possible. Following appointment, a
probationary period (usually 3-6 months) may be
appropriate to see if the new employee performs well. The
new staff member should be given the necessary training
or induction course and helped to settle in.

DAY-TO-DAY STAFF PERFORMANCE 
All staff must have clearly assigned roles and responsibili-
ties, laid out in their Terms of Reference and individual
work plans. These should relate clearly to the job
description, and set realistic and time bound targets or
measurable standards that must be accepted by both
employer and employee. ‘Output’ rather than ‘input’
related work standards should be set, e.g. ‘MPA vehicles
must not break down as a result of lack of engine oil’,
rather than ‘check the engine oil once a week’; ‘the beach
by the guest houses must be clean’ rather than ’clean the
beach every morning’.

Staff often prefer to wear uniforms rather than their own
clothes, as it saves on wear and tear, and provides them
with the necessary status when dealing with visitors,
stakeholders and particularly those who may be causing
problems for the MPA.

PERFORMANCE APPRAISALS 
An annual performance appraisal for each staff member is



It is often necessary to contract out important but short-
term or highly skilled activities, if the MPA does not have
sufficient capacity within its own staff. This can benefit the
MPA in several ways. For example, consultants may provide
new ideas and approaches and a broader view of issues.
They are likely to bring their experience from other MPAs
or projects, as well as having skills not available amongst
the MPA staff.

Consultants and other short term experts are relatively
expensive in comparison to full time MPA staff. In order for
the MPA to get full value from them, it is essential that
their role is clear, both to them and to the MPA staff. If
not, there may be conflicting expectations and
misunderstandings among MPA staff, other stakeholders
and partner organisations involved. For this reason, a
consultant must have clear and concise Terms of Reference
(TOR) and an agreed contract with the MPA agency. 

PREPARING TERMS OF REFERENCE (TOR)
These should be prepared before the consultant is selected,
so that the skills and type of person required is known. All
those who will be affected by the work of the consultant
should have an opportunity to review the TOR. The TOR
should be as specific as possible yet flexible enough to
allow a consultant the opportunity to exercise their
experience and expertise.

The TORs should include:
� a description of the general purpose or objective of the

consultancy;
� the background to the activity that the consultant is

to undertake;
� the specific role of the consultant (e.g.  team leader

technical advisor, facilitator,) and his/her reporting
lines;

� a list of the principal tasks to be undertaken, including
field work, analysis, interviews, where known;

� a clear list of outputs expected from the assignment;
� a schedule of completion dates or deadlines, where

relevant, and any specific requirements concerning
format (whether electronic, paper, bound), quantity or
content of reports;

� any particular working arrangements expected (e.g.
collaboration with certain partners or stakeholders)
and where the work is to be carried out; 

� arrangements for consultation and collaboration with
other MPA staff (e.g. meetings);

� administrative support that will (and will not) be
available to the consultant, and particular activities or
logistics that he/she will be responsible for providing.

SELECTING CONSULTANTS
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PREPARATION OF A CONTRACT
Whereas the TOR provide a general description of work to
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Individuals participating in one of the organised volunteer
programmes will usually be paying a substantial sum of
money to cover their travel and costs. Thus they are not
only providing their time for free, but they are also paying
for the experience. It is important that the MPA personnel
they work with understand this – there is often an
assumption that such volunteers are getting something
for free. Furthermore the volunteers will be expecting
some personal benefits, usually in the form of gaining
experience or on-the-job training. Many volunteers of this
type are highly motivated and can make a major
contribution over a short period of time. On the other
hand, they may require support which takes time
(particularly if they are from overseas) and there can be
problems if volunteers choose to ignore, or have not been
fully briefed on, cultural issues and dress codes, and as a
result behave inappropriately in local villages. 

KEY POINTS FOR THE MPA

� When carrying out a capacity needs assessment,
consider whether other organisations or volunteers
could carry out any of the tasks.

� Discuss with the management agency the potential
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A trust fund can be broadly defined as a sum of money
that (1) can only be used for specified purposes; (2) must
be kept separate from other funding sources (e.g. a
government’s budget) and (3) is managed by an
independent Board. ETFs thus involve obtaining capital up-
front, investing it, and using the interest to finance
conser vation activities, instead of seeking funding on a
case-by-case basis. In theory, ETFs can provide financial
security, covering basic operating costs of an MPA, and
allowing management to concentrate on conser vation and
other key activities. However, ETFs are not always suitable
and the following conditions should be met:�the funding requirements are long-term and sustained,
thus urgent threats requiring a lot of funding over a
short period are not appropriate; �although ETFs can be set up for individual protected
areas, they are considered most suitable for systems
(e.g. MPA network or national protected area system);�there is commitment from government and others to
support the fund and participate in its work;�there are appropriate national legal and financial
practices and supporting institutions, to provide the
confidence for raising the initial capital.As yet, there are no fully effective ETFs in the WIO
supporting MPAs, although the Comores and Madagascar
(see case study) have experience in developing these for





Donors vary considerably in their interests and what they
wish to fund. Poverty alleviation is currently a priority for
many bilateral donors, with an emphasis on good
governance, institutional strengthening, public sector
reform and integration of biodiversity issues with sustain-
able development. Foundations and NGOs also support
sustainable development, but many have a strong focus on
biodiversity conservation. Many funding organisations look
for programmes rather than individual projects, and there is
an increasing expectation of professionalism, good
performance, and strong emphasis on learning and sharing
of lessons. Bilateral and multi-lateral donors and
foundations generally deal only with large-scale funding,
but local companies, NGOs, and embassies often give small
grants. Scholarships for staff training and development are
available, usually on a competitive basis, from some
embassies and international organizations.

A long period may elapse between submitting a proposal
and hearing if it has been successful, so it is important to
start the process well in advance of any potential funding
shortfall, and to engage with several potential donors.
Long-term support by a donor providing regular small sums
of money can be as valuable and often more cost-effective
than a one-off large grant that may be difficult to manage
and is not renewable. Reliance on donor funding can result
in fluctuations in activity levels, unless attention is paid to
ensuring that there are no gaps between projects.

SOURCES OF FUNDING
Bilateral donors - The USA, Canada, Japan, Australia,
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with media coverage). In some cases tourism operators
may cover most running costs of an MPA (e.g. Chumbe
Reef Sanctuary in Zanzibar) or make in-kind
contributions.

PREPARING A PROPOSAL
Proposals should not be written as begging letters, but
rather as an invitation to a donor to share in achieving a
particular goal. Donors receive numerous applications.
Transparency, clarity and accountability are key elements,
and the more focused and concise the application, the
better the chance of success. Proposals for small grants
should be short and to the point. For larger grants, a
maximum length of about 15 pages is appropriate,
depending on the format required. The proposal should
be comprehensive, refer to partner organisations that the
MPA is working with, and have an adequate budget for
all the activities envisaged: there may be little
opportunity for extensions or upward budget revisions
once a funding agreement is in place. If funding is needed
for only a part of a larger project, this needs to be clear. 

KEY POINTS FOR THE MPA

❑ Avoid ‘cold-calling’ potential donors i.e. submitting
a proposal without any prior discussion.  Make
contact first to establish their interests; be clear
about what is special about the MPA and have
materials to support this but do not overstate
previous achievements or future plans; ensure that
the proposal relates to the objectives and
management plan of the MPA.

❑ Obtain the required format, dates for submission,
main areas of interest, policy criteria, and other
requirements from donors before starting a
proposal, and ensure approval from MPA manage-
ment agency and other responsible bodies.

❑ Check whether visitors to the MPA have contacts
with relevant organizations or be able to help.

❑ Make sure that the funding agency being
approached does not have aims or ongoing
activities that contradict the objectives of the
MPA, which could be used against it.

❑ Consider appointing one MPA staff member to
assist or lead in fundraising; use individuals with
good writing skills and use external assistance if
necessary (e.g. consultant or volunteer); look at
examples of proposals that were successful.

❑ Consider preparing joint funding proposals with
partners and other institutions, incorporating
broader development issues if appropriate.

❑ If successful, remember to thank donors and
ensure their contribution is acknowledged in
publications and media items (e.g. use their logo). 

Sources of further Information
Conservation Finance Alliance 2003.  The Conservation Finance
Guide. Available at: www.guide.conservationfinance.org or CD.

IUCN  2000. Financing Protected Areas. IUCN/WCPA Financing
Protected Areas Task Force in collaboration with the Economics Unit
of IUCN. IUCN, Gland, Switzerland and Cam(CD.
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3. 
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VENTILATION AND CLIMATE CONTROL
It is important to decide at an early stage whether natural
ventilation will be adequate or if climate control is
needed. Effective natural ventilation in the tropics requires
open plan spaces with high ceilings, and windows and
doors located to maximize air movement, with usually at
least two windows per room, on different walls. Climate
controlled spaces by contrast are sealed and of minimum
volume compatible with their function. Sometimes local
climatic factors or equipment that is sensitive to dust or
salt laden air will dictate the decision. Dehumidifiers or air
conditioning can however require alot of supply.

WATER AND SANITATION
Freshwater is often a scarce resource in MPAs. It is
important to establish if seasonal or permanent streams or
springs, wells or boreholes exist in the vicinity. If water is
available locally, an assessment should be made of
extraction impacts on ecosystems or users downstream.
Ground-water aquifers can be accessed relatively
inexpensively, if not deep, but must not be over-used, as in
coastal situations this often leads to salt water intrusion.
Check quality of locally-available water, particularly salinity. 

If mean annual rainfall is more than 700mm and spread
over three months or more, rainwater harvesting may be
feasible. This requires a catchment area (roofs), capturing
system (gutters and drains) and storage (ground or
surface tanks). A roof of 50 sq. m, with an annual rainfall
of 1,000 mm should provide 50 tonnes of freshwater a
year, or about 140 litres per day.

Minimise water consumption and wastage. Recycle water
by separating drains carrying ‘grey water’ (from washing
and kitchen facilities) from toilet drains, and using the
grey water on gardens or vegetables. Ensure none remains
stagnant to attract mosquitoes. Consider water saving



The management of an MPA requires a reliable energy supply
to provide power for many activities and facilities, ranging
from remote radio communications to staff accommodation,
offices, and visitors’ centres. Energy requirements are likely
to include lighting, charging batteries, air compressors,
computers, fridges and possibly laboratories.

Many MPAs do not have access to mains electricity
supplies and, although generators are available in every
size, they require fuel and regular maintenance, and
produce noise and pollution. Traditional electricity
generation from fossil fuels contributes to carbon
emissions and thus to global clihL8Cfossil 21s9L5‘l6TwP[Ctd7(‘(H8CAs 21(6H8CdgC(ns 21(6H8Cand 21(S‘9ugh 21(89L5‘l6T(6H65l‘(ssibly zHch‘(n
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Solar energy can be used directly to heat water for
washing and cooking. The simplest method is a black
plastic container but, for a continuous supply, thermal
solar panels are available comprising an array of water
pipes under a glass cover which can be connected to the
water supply. Many good products are available to meet
any of these requirements, including more sophisticated
heat exchange systems.

Electricity generated by solar energy has relatively high
capital outlay costs but low operating costs. Photovoltaic
panels, which generate electricity when exposed to light,
are available in many sizes and when linked together, form
an array. Individual panels are typically rated at 60-80
Watts. The panel rating represents the maximum power
output which occurs when the panel is perpendicular to
direct sunlight. Solar panels mounted so as to ‘track’ the
sun, for example with morning, midday and afternoon
positions, greatly increases efficiency. They need to be
kept clean if they are to remain efficient. This may occur
naturally through rain, but cleaning may need to be made
part of the maintenance schedule.

BATTERIES
Whilst both solar panels and wind turbines can directly
drive small loads, including borehole water pumps,
normally the energy generated is used to charge batteries
and the load drawn from them. This means that power will
still be available when the sun is not shining and the wind
not blowing. Batteries can be ordinary lead acid vehicle
batteries but preferably should be deep cycle batteries,
designed for a renewable energy installation.  Batteries are
12 volt or 24 volt if linked together. For small-scale uses,
like radios, power can be drawn directly from the batteries.
For larger uses, like computers and lighting, an inverter is
normally used to convert DC to AC. This takes low voltage
direct current from batteries and produces mains voltage
alternating current, allowing ordinary domestic equipment
to be powered. Suitable inverters come in output power
sizes of between 1 and 3 kilowatts.

KEY POINTS FOR THE MPA

❑ Investigate alternative energy options carefully. 
❑ Ensure that adequate expertise is brought in to

design, choose and install the appropriate system.
❑ Be aware that both solar and wind systems can be

relatively expensive to purchase.
❑ Ensure that staff are adequately trained in the use

and up-keep of the system.
❑ All the equipment, particularly solar panels, must be

robust and adapted to withstand the harsh
environmental conditions prevalent in tropical MPAs.

CASE STUDY

Lessons Learned from Solar Energy Systems in
the Seychel les
Diesel generators have served the electricity needs of
protected areas in Seychelles for many years, because of
noise and pollution, a few MPAs have opted for solid state
solar panels. Cousin Special Reserve, Aride Special Reserve
and Curieuse Marine Park, for example, have introduced
modern integrated systems recently.  TpA‘olid ’43ve



The MPA office is the focal point for day-to-day operations.
Many, if not all, the administrative duties are carried out
there. Ideally the office is situated within the MPA but this
is not always possible and it may be in a nearby centre
where communications and other facilities are better. Even
in this situation, those who staff the office need to be in
regular contact with the field staff, at minimum by radio.
The office generally has to have some or all of the following
facilities:





Many equipment purchases are made without careful
consideration of what is really required, what is most
appropriate for the operating environment, and whether the
skills and funding are available to operate and maintain it. 
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Purchasing from a local agent or dealer may save a lot of
time and effort in dealing with freight and clearing agents,
if the equipment is to be imported. Local agents should be
willing to provide the names of other customers whose
opinion on the agent’s level of customer care, during and
after the sale, can be valuable.

Equipment has several costs including the initial purchase
price (usually the main focus of attention), the through life
running and maintenance costs, and the residual value, if
any, on sale and disposal (a credit). For large and expensive
items such as vehicles and boats, the through life running
costs can be equal or greater than the purchase price,
especially if labour for operation and maintenance is taken
into account. When comparing quotations and tenders,
ask questions about running costs i.e. fuel consumption
and replacement of spare parts.

INSTALLATION 
All new equipment should be unpacked and handled
carefully, whether it is obviously delicate or not. It may
have already been paid for and may have travelled round
the world to reach the MPA. The last thing any one
wishes to see is it being dropped off the back of the MPA
pickup!

All components must be checked (if possible) before
delivery is accepted, or notes made of any missing or
damaged components. Instruction manuals should be read
carefully. Installation may require the supplier or someone
professionally competent. This is a small price to pay for
increasing the chance of trouble free service. Instruction
manuals are usually available in major languages, and
individual requirements should be specified at the time of
purchase.

Purchasing equipment without having sufficiently trained
staff to operate and maintain it is a waste of resources
and will quickly lead to problems. In some cases, training
may be available from the supplier, but the MPA manager
should try to recruit staff with the necessary skills or to
plan a training programme that can start as soon as the
equipment arrives. Local technical and vocational training
to meet most of the basic operator skill needs of the MPA
is available in most WIO countries. Some training will
lead to nationally recognised qualifications. Training areas
to consider include:
� Vehicle drivers and mechanics;
� Boat operations and maintenance;
� Radio operators and maintenance;
� Information technology and computer skills;
� SCUBA diving, mooring installation and maintenance;
� Electrical installation and maintenance;
� Water plumbing and piping systems;
� First aid, secretarial and office management, foreign

languages.



Within an MPA, boats are used for many activities
including: patrols; transporting equipment, personnel and
visitors; search and rescue operations; and research, surveys
and monitoring. A boat for transporting equipment needs a
large cargo area but few furnishings, but a boat for
personnel transport should have seating and preferably
shade. Boats used for SCUBA diving should have space for
equipment and diver access. Rough open sea conditions
require boats with greater stability, higher freeboard,
stronger hulls and more powerful engines than those
operating in sheltered waters. Where boats have to operate
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HULL DESIGN
The design and shape of the hull is very important to
consider, especially in relation to:
� Shallow keel - preferable where the mooring dries out

at low tide.
� Flat bottom shallow draft - idealsHzHA83zBWBor out



Most MPAs use vehicles to transport personnel,
equipment, and supplies or to tow boat trailers. The range
of vehicles used might include mini-buses, saloon cars,
four-wheel drive (4x4) vehicles, small trucks and tractors,
motor cycles and even bicycles. Before investing in new or
additional vehicles, the MPA should first consider what
requirements it has for land transport, both inside and
outside the MPA. In particular, it is important to decide on
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ACCESSORIES
Boat trailers and the corresponding tow bars are a
common requirement of MPA vehicles. Although their use
is fairly simple, there are differences in design that need to
be considered before fitting a tow bar. For example, a boat
trailer fitting may be different from that of a standard
goods trailer i.e. one being a ‘pin hook’ and the other
being a ‘ball hook’. 

MPA vehicles may need to be equipped with auxiliary
equipment such as radios (and relevant antenna) and
search lights. A complete tool kit, tow rope, jump leads,
and other items such as flares, torches, first aid kit, fire
extinguisher should also be considered, factored into the
costs, and fitted accordingly. Many other potentially
useful vehicle accessories are available, particularly for 4x4
vehicles used in research, such as roof racks, heavy duty
and high suspension systems, winches, mounted water
tanks, external airfilter extension pipe, diving bottle
holders, spot lights, glass fibre covers for pickups, secure
storage bins and 12V cool boxes. Within the WIO region,
South Africa has probably the greatest choice of suppliers. 

MAINTENANCE 
The objective of regular preventive maintenance is to
minimise the time the vehicle is non-functional and
ensure a long service life. Lack of maintenance, and wear
and tear, are the major causes of vehicle failure. Damage
from accidents sometimes happens and cannot always be
prevented, but breakdowns due to lack of maintenance
can be minimised. Every vehicle manufacturer produces a
maintenance manual and schedule that should be studied,
understood and followed. 

If vehicles are used in rough terrain, constantly working in
mud, dust, and water, oil changes should be more
frequent (including engine, gearbox and differential oils).
The air filter should also be cleaned more frequently, and
wheel bearings and drive shaft and steering joints more
regularly re-packed with suitable grease.

As with any equipment used by the sea, washes with
freshwater are an essential part of preventive
maintenance. In addition, the main areas to inspect
regularly are:

� Bodywork for rust
� Tyres
� Cooling systems
� Electrical systems

Another simple measure that can enhance the value and
working life of vehicles is to fit removable seat covers.
These can probably be locally made from heavy duty
canvas.

In remote areas the MPA may have to maintain a fully
equipped workshop to service vehicles and other
equipment. A range of spare parts needs to be kept to link
with the servicing of the vehicle. Of these, oil and fuel
filters will be the most regularly consumed. The standard
recommendation is to buy genuine manufacturer’s spare
parts from an authorised dealer, although this may not

always be practicable particularly in small islands or
remote places where obtaining supplies is difficult.
Planning ahead for the purchase of spare parts reduces the
need for urgent spares when there is a breakdown. In
some instances it may be possible to bring a specialist
mechanic to the MPA for major servicing of certain
components, but in general the MPA should have a
trained mechanic, competent in the general maintenance
of all MPA vehicles. The MPA should identify and list key
workshop tools required, i.e. ramp where work can be
carried out underneath the car, good lighting and security,
and puncture repair kits.

VEHICLE USE
MPA drivers should have a valid local driving licence
issued by the relevant authorities. Training in additional
car handling skills may be necessary where difficult off
road driving, including water crossing and sand driving, is
a necessary and regular part of vehicle operations. A
training programme for drivers should be built into the
annual work plan where appropriate. 

It is recommended that a logbook is kept with the vehicle
and completed by the driver. Basic information to record,
on a daily basis, includes; start and end of day kilometres,
fuel taken, basic checks (oil, tyres, battery) carried out
and punctures or other problems.  A separate
maintenance logbook should be kept by the MPA
workshops, recording the date, kilometres and details of
all servicing of the vehicle.

KEY POINTS FOR THE MPA

❑ Develop a set of land transport needs for the MPA,
in as much detail as possible, and use this to focus
decision-making about vehicle procurement; do not
buy extra features that will not be needed.

❑ Aim for maximum usage and flexibility in MPA
vehicles, but use the vehicle primarily for its correct
purpose; do not over load or over use.

❑ Encourage a ‘maintenance’ rather than ‘repair’
culture amongst MPA staff.

❑ Adhere to the insurance points; e.g. avoid using an
open pick-up to transport personnel or local
community members, as this can easily be
overloaded and accidents can occur.

❑ Consider community requirements as part of the
schedule and develop a protocol for this.

❑ Security may be an issue in some areas, and should
be taken into consideration, i.e. a new vehicle is a
potential target for bandits or thieves.



MPAs need good communication links with:
� MPA staff in vehicles or boats or undertaking other

field activities;
� Local and national government offices, the Police and

the Navy;
� Villages within or adjacent to the MPA;
� Visiting vessels (e.g. yachts, commercial shipping or

fishing vessels);
� Oil spill task force and/or emergency response contacts;
� Other MPAs, donors, NGOs and other external

organisations.

RADIO COMMUNICATIONS
Radio communication is based on the reception and
transmission of signals (electromagnetic waves) that travel
through the air in a straight line or by reflection from the
ionosphere or from a communications satellite. The radio-
wave spectrum is divided into eight frequency bands,
ranging from very low frequency (VLF) with a long
wavelength, to extremely high frequency (EHF) with a very
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Transmitter-receiver - this comprises an electronic
circuitry of transistors, printed circuits and dials. Modern
radios are programmable and only specialised technicians
should open or alter radio settings and components. 
Marine Radios - these are generally more expensive but
are essential for boat use. The units are non-corrosive
materials, and waterproof.
Power supply - Mains electricity, wind-up dynamos and
batteries can be used. Handsets are powered by
rechargeable batteries or use adaptors to connect to
vehicles, 12V batteries and solar panels.  Base stations
normally take 240V mains power.

Radio maintenance and safety 
Most radios do not require much maintenance, but an
annual service by a qualified technician is recommended.
The components should be kept clean and dry, and away
from direct sunlight and heat. Rechargeable batteries last
longer if they are regularly fully discharged. Electrical
problems and lightning strikes are the main dangers but
both can be prevented with qualified installation. 

TELEPHONE
Fixed land telephone lines are cheapest and installation
costs are generally low. Mobile, or cell, phone use is
restricted by the location of the transmitter network, but
is increasingly available, although it can be expensive. In
remote areas with suitable satellite coverage, a satellite
phone may be appropriate. These phones can be used
anywhere, including in vehicles or boats but are expensive
(user charges typically US$ 1 per minute; purchase costs
is between US$ 500-1,000). Another potentially cost-
effective option for low-quality voice communications is
the Inmarsat-M communications service.

INTERNET 
Email and the Internet allow remote locations to be conn-
ected to the rest of the world. Internet Service Providers
(ISP), now available in most WIO cities, are companies
that provide connections to the Internet and host email
addresses. Connections to the Internet can be made by: 
� Fixed land telephone lines - The cheapest option. 
� Mobile phone - More expensive, and so not very

suitable for Internet browsing. Weak mobile signals
can sometimes be boosted locally within the MPA.

� Short wave HF radio - Suitable for email messages
but not for large attached files or Internet access. This
is particularly useful in remote locations due to the
long range of short wave.

� Broadband - A high-speed Internet connection
through phone lines (ISDN and ADSL) with a special
modem, via a wireless link in the VHF band, or with a
direct satellite link.

� Direct satellite link - Sometimes the only possibility
in remote areas but expensive.

Sources of further information
Corfield, T. 1993. The Wilderness Guardian: A Practical Handbook.
African Wildlife Foundation/The David Sheldrick Wildlife Trust.
Longman, Kenya.  701pp.

Gale, J.M 1992. Marine SSB operation. Fernhurst Books, Brighton, UK.
96pp.

Companies providing wireless and telecommunications services and

relevant equipment: www.icom.com; www.motorola.com;
www.multisource.co.za; www.kenwood.com;
www.globalcoms.co.za

www.icom.com - commercial company giving information on
creating websites and getting on-line

KEY POINTS FOR THE MPA

❑ Establish a communications system that adequately
covers the MPA and beyond, and that incorporates
the use of computers and relevant accessories.

❑ Provide training and opportunities for staff to
obtain proficiency certificates (this is sometimes
mandatory) in the use of radios.

❑ Establish a radio call procedure (e.g. limit usage to
important exchanges of information only).

❑ Provide waterproof plastic cases for hand-held unit
used on boats, and try to purchase marine models.

CASE STUDY

Use of  radios  in Menai  Bay Conser vation 
Area,  Zanzibar
As part of a WWF-supported project, the Zanzibar
Department of Fisheries has established a network of
radio posts in the Menai Bay Conservation Area linking 19
villages within the MPA to the patrol base in Kizimkazi.
The seven ‘base’ radios include several in villages, some
powered by car batteries connected to solar panel, and
others in a vehicle and a boat. These stations were
initially operated by volunteers from village environment
committees associated with the Conservation Area, and
thus able to report potential violation of park regulations
to Kizimkazi. Radio posts were strategically posted in
villages with clear views of entry points to the MPA and
were installed by a technician. Six hand-held radios were
also bought for use on the fishing and patrol boats,
providing a critical link with the radio base in case of
emergencies, need for reinforcements, or for reporting on
the location of alleged offenders.

Some lessons learned during the first phase of operations
were: 
� The radio network was appreciated by those villages

involved who actively reported illegal activities and
were able to use the network in case of other
community needs such as reporting on death or
sickness of community members. 

� A speedy response was required since violators could
quickly move on, but the radio network did not
adequately cover the large MPA. Three additional
patrol bases are therefore being established, and the
hand-held units have helped.

� Compensation to radio operators made them more
reliable and it is hoped that they will eventually
receive a government salary. 

� Although marine radios are better they have not been
used, as the costs are higher and frequencies are not
compatible with the terrestrial units that were
purchased first.



MPA staff, visitors and researchers may need to snorkel or
dive for monitoring, research, recreation, underwater
guiding and for a range of management activities such as
installation and maintenance of mooring and boundary
buoys, or even finding items that have been lost overboard. 

Snorkelling, sometimes called skin diving, requires minimal
skills and training, and just three main pieces of
equipment: mask, fins and snorkel.
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mandatory for divers using the PADI certification system.
Regulators must be serviced every year by the
manufacturer or a certified specialist.  The first stage, in
particular, is a delicate piece of equipment and dangerous
malfunctions can arise from inappropriate handling.
Furthermore, both the warranty and insurance may be
void if uncertified people have opened or serviced
regulators. 

Compressor - The MPA may have its own compressor
for filling bottles, or may have to use the services of a
local dive operator. Compressors range in size, weight and
capacity, from those that are portable and fill a bottle in
20 minutes, to those that are fixed to the ground and fill
five bottles in ten minutes. Power can be supplied by a
petrol, diesel or electric engine. Proper installation and
maintenance of the compressor is vital for safe SCUBA
diving, particularly installation of an up-wind air intake to
avoid contamination of the air by the exhaust fumes of
the engine, and changing the carbon filters as per users’
manual.



The main uses for buoys in an MPA are for:
� Marking navigation channels, and the boundary and

zones of the MPA;
� Marking a specific location (e.g. a wreck); 
� Mooring boats and thus eliminating the need to drop

and haul anchors.

Colour is often used to indicate buoy purpose, and should
conform to the International Association of Lighthouses
(IALA) system. Colour and shape can also designate type
of service, such as for short stays, day use only or
overnight mooring, with spar or pole buoys to designate
boundary marks or obstructions.

Moorings are particularly important in an MPA to protect
the seabed from anchor damage, especially in coral areas,
and to reduce overcrowding (e.g. at popular dive sites
where anchoring is prohibited and the number of buoys
can be limited). Fishers may use the moorings as well as
tourist boats and competition over the buoys can be
reduced by requiring different users to use different buoys
or different times of day. The Great Barrier Reef Marine Park
has both public and private moorings, the latter for regular
and guaranteed access by users such as dive operators.
Before installation, it is thus important to estimate
expected frequency and type of use and to carry out a site
survey (depth, seabed conditions, tidal range, currents,
wave and wind factors). 

HALAS MOORING SYSTEM
Halas embedment moorings are strongly recommended for
MPAs, and were designed specifically to prevent
environmental damage whilst providing robust and safe
mooring (see www.reefmoorings.com). 

Components
� Floats or buoys - 46cm diameter, made from

polypropylene plastic filled with polyurethane.
Moulded medium density polyethylene floats with
ultraviolet (UV) stabilisers can also be used; plastic
containers are sometimes used, but UV damage
significantly reduces their durability. 

� Pick-up line - A small, floating, polypropylene pick-
up line (with an eye-splice at the end) should be
attached to the main float. The line should be 3m long
(rather than the standard 5m) to encourge users to
pass their own mooring line through the eye and pay
out sufficient scope.

� Mooring line - The main anchor line should be 20%
longer than the maximum high tide depth. Three-
strand, 20mm, polypropylene line is ideal. Chain can
be used but is not recommended for the Halas system.





The principle reasons for developing an M&E programme
are to (1) Assess the status of the key values (biodiversity
and socio-economic aspects) of the MPA; and (2)
Determine whether management is having its intended
impact and is effective (see sheet G9). Because M&E
terminology, methods and approaches can be confu-sing,
thus it is useful to distinguish the following terms:

Monitoring - A continuous systematic process of
collecting and analyzing information, through the use of
indicators. Ecosystem and biodiversity health (see sheet
H5) and the well-being of local communities dependent on
the MPA should be monitored, as well as the management
process.

Evaluation or Assessment - A one-off activity (preferably
repeated regularly e.g. every 2-3 years) that assesses how
well the objectives of the MPA are being met. Individual
projects may be evaluated, or the management
effectiveness of the MPA as a whole may be assessed. The
word ‘assessment’ also means a survey to establish a
situation at any one point in time; for example, baseline
assessments (see sheet C1) are essential when an MPA is
first established.

Most MPAs in the WIO have monitoring activities
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Note that it may be difficult to attribute a change, or effect,
to one particular cause. For example, an increase in nesting
turtles could be due to good management of the beach or
to a decline in harvesting of turtles outside the MPA.

A good indicator should be precise and unambiguous so
that different people can measure it and get similarly
reliable results. Each indicator should concern just one
type of data (e.g. numbers of nesting turtles rather than
numbers of turtles in general). Quantitative measure-
ments (i.e. numerical) are most useful, but often only
qualitative data (i.e. based on individual judgements) is
available, and this has its own value. Selecting indicators
for visible objectives or activities (e.g. mooring buoys
installed, reef survey undertaken) is easier than for
objectives concerning behavioural changes (e.g. awareness
raised, women’s empowerment increased).

Indicators must reflect the human capacity available; e.g.
genera diversity would be more appropriate for corals if
there is no one to identify species. An indicator must also
be present frequently enough for meaningful data to be
gathered; e.g. very rare species or events are generally not
good indicators as there will be many ‘zero’ observations
and trends will be difficult to determine. A few good
indicators may therefore be better than many weak ones,
even if this means, for example that it is not possible to
monitor overall biodiversity health. WCPA-Marine has
provided generic biophysical (physical conditions, species
and ecosystems), socio-economic and governance
indicators that can be used to help develop monitoring
programmes in MPAs (see Pomeroy et al., 2004).

IMPLEMENTING M&E PROGRAMMES
Given the complexity of M&E, a general plan should be
developed for the MPA comprising:
� A timetable for the main activities and components;
� Indicators and data collection methods;
� Responsibilities for each component; 
� Reporting requirements (i.e. formats, frequency) for the

protected area agency, donor and other authorities;
� Budget (note that funding for different components

may come from different sources).

Since monitoring often appears less immediately important
than day-to-day management issues, M&E responsibilities
must be clearly specified in the TOR of relevant staff, and
adequate time made available for analysis and interpre-
tation. Compliance with the tasks specified in the M&E
plan should be monitored and adjustments made as
appropriate. Separate plans may be required for particular
components (e.g. for coral reef monitoring, which will
involve specific methods, schedules and personnel).
However, the various sectoral components must be
integrated into the overall M&E plan.

Monitoring is best carried out by, or with the full involve-
ment of, MPA personnel and relevant stakeholders. It may
be necessary, and is often beneficial, to use external
researchers (and in the case of evaluations, external
consultants) but in such cases it is essential that results

are passed back to the MPA and used for management
decisions. Involvement of stakeholders such as local com-
munities and tourism operators can raise awareness about
the MPA and provide useful information and feedback.

The frequency of data gathering (e.g. annually, monthly,
daily) depends on the parameter monitored. For example,
annual monitoring of tree growth may be adequate, but
monitoring of sediment levels in an estuary might need to
be done weekly. Simple methods are often the best.

KEY POINTS FOR THE MPA

❑ Where budgets allow, appoint someone to oversee
all components of the M&E plan.

❑ Monitoring activities should be set up as soon as
an MPA is established, following the initial baseline
surveys and assessment.

❑ Develop an overall M&E plan that covers all
components – ensure that monitoring programmes
are in place for all the MPA objectives.

❑ Involve stakeholders in all components of M&E
whenever possible.

❑ Ensure that data from all monitoring programmes
and tracking tools are collated, analysed,
interpreted and made available. 

Sources of further information
(see also sheets G9 and G10)

Gosling, L. & Edwards, M.  1995. Toolkits: a practical guide to
assessment, monitoring, review and evaluation.  Development
Manual 5.  Save the Children.  London, UK.  254pp.

Johnstone, R. & Mohammed, S. 2003.  Monitoring and Evaluation in
a Marine Protected Area.  Module 9.  In:  Francis, J. et al. (eds.)
Training for the Sustainable Management of Marine Protected Areas:
a Training Manual for MPA Managers. CZMC/WIOMSA.

Larson, P. & Svendsen, D.S. 1996. Participatory monitoring and
evaluation: a practical guide to successful integrated conservation
and development.  WWF, Washington D.C.

Maine, R.A., Cam, B. & Davis-Case, D. 1996.  Participatory analysis,
monitoring and evaluation for fishing communities.  FAO Fisheries
Technical Paper 364.  FAO, Rome, 142pp.

Pomeroy, R.S., Parks, J.E. & Watson, L.M. 2004. How is your MPA
doing?  A Guidebook.  Biophysical, Socioeconomic and Governance
Indicators for the Evaluation of Management Effectiveness of Marine
Protected Areas. IUCN, Gland, Switzerland and Cambridge UK.
230pp. http://effectiveMPA.noaa.gov

Salzer, D. & Salafsky, N. 2003. Allocating resources between taking
action, assessing status and measuring effectiveness.  TNC/FOS
Working Paper.  Foundations of Success http://fosonline.org (this
website has other useful M&E materials and an online bibliography).

UNDP 1997. Who are the Questionmakers? A Participatory
Evaluation Handbook. Office of Evaluation and Strategic Planning,
UNDP.  www.undp.org/eo/documents/who.htm

UNDP 2002. Handbook on Monitoring and Evaluation for Results.
UNDP Evaluation Office (in English and French).
http://stone.undp.org/undpweb/eo/evalnet/docstore3/yellowbook
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measured with electrical probes, sensors, or chemical test
kits, but are difficult to monitor accurately. Water samples
can be screened for pathogens (faecal bacteria and
viruses), hydrocarbons, heavy metals, pesticides, and
other toxins. Samples must be clearly labelled and stored
in refrigerated containers for rapid transfer to a qualified
laboratory or test facility. Measurement of chlorophyll
level gives an estimate of plankton quantities, which is an
indicator of water quality; phytoplankton can be collected
by towing a special net.

WATER MOTION
Tidal regime influences mangrove species distribution,
abundance and growth, and simple methods are available
to measure their inundation. Currents and waves
influence the extent to which bleaching occurs and the
speed of recovery. Plaster of Paris ‘clod cards’ can provide
some information, as well as drifting current buoys and
dye flow determination. Sea conditions can be determined
according to the ‘Beaufort Winds Scale and Sea
Disturbance Table’.

KEY POINTS FOR THE MPA

❑ It may not be essential to monitor all physical
parameters, and priorities should be set according
to the needs and capacity of the MPA; water
temperature, visibility and salinity are among the
more important.

❑ Assign specific MPA personnel to collect routine
data, with a clearly defined schedule; provide
training in the use and maintenance of any
equipment involved.

❑ Involve local partners where possible and develop
partnerships with national monitoring programmes.

❑ If the MPA has regular access to the Internet,
follow global sea surface temperature monitoring
programmes as it may be possible to get advance
warning of a warming event.

❑ Ensure that data are logged promptly and
accurately, and are analysed quickly so that if there
are changes that may affect the MPA, expert advice
can be sought quickly.

Sources of further information
English, S., Wilkinson, C. & Baker, V. (eds.)  1997. Survey Manual for
Marine Resources, 2nd Ed. AIMS, Townsville, Australia. 390pp. ISBN:
0642259534.

Jokiel, P.L. & Morrissey, J.I. 1993.  Water motion on reefs: evaluation
of the clod card technique.  Mar. Env. Pl
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Some socio-economic parameters are difficult to measure
as people may be reluctant to give accurate information. It
is often not possible to collect data directly on income,
and so another indicator will be needed to show trends in
the economic status (relative wealth or poverty) of
households, such as diet, or their assets.

KEY POINTS FOR THE MPA

❑ Obtain expert advice when developing a socio-
economic monitoring programme and ensure that it
is sufficiently simple and cost effective to maintain
over the long-term.

❑ Ensure that the indicators selected will provide the
information that is needed for the MPA. 

❑ Ensure that those responsible for data collection
are aware of their responsibilities and adequately
trained; if possible, give one person responsibility
for oversight of the programme.

❑ Where possible, use stakeholders, including local
communities and local and national government
representatives, in data collection activities.

Sources of further information
Bunce, L. & Pomeroy, B.  2003.  Socioeconomic Monitoring
Guidelines for Coastal Managers in South-east Asia: SOCMON SEA.
GCRMN and IUCN/WCPA, NOAA, Washington D.C. 82pp.
http://ipo.nos.noaa.gov/coralgrantsdocs/SocMonSEAsia.doc

Bunce, L. et al. 2000. Socioeconomic Manual for Coral Reef
Management.  GCRMN/IUCN/AIMS/NOAA, AIMS, Townsville,
251pp. www.aims.gov.au/pages/reflib/smcrm/mcrm-000.html 

Maine, R.A., Cam, B. & Davis-Case, D.  1996.  Participatory
analysis, monitoring and evaluation for fishing communities.  FAO
Fisheries Technical Paper 364.  FAO, Rome, 142pp.

Pomeroy, R.S., Parks, J.E. & Watson, L.M. 2004. How is your MPA
doing? A Guidebook on Natural and Social Indicators for Evaluating
Marine Protected Area Management Effectiveness. IUCN, Gland,
Switzerland and Cambridge, UK. xv + 230pp. 

CORDIO/GCRMN Socio Economic Monitoring Programme (SEMP) –
Brochure, training sheets, manual and review of monitoring issues
available from cordio@cordio.info

National social science strategy for MPAs in the USA:
www.mpa.gov – details priorities for social science research in
relation to planning, management and evaluation of MPAs.

CASE STUDY

CORDIO’s Socio-Economic Monitoring Project (SEMP)
started in 2001 with funding from the Finnish Foreign
Ministry, and aims to develop indicators and a method
for monitoring socio-economic aspects of marine
resource management at community and local
government levels. Although not developed specifically
for use in MPAs, three of the four pilot sites are MPAs
or marine management areas: Diani (a National Marine
Reserve but never implemented because of opposition
from stakeholders) in Kenya, and Mnazi Bay-Ruvuma
Estuary Marine Park (a multiple-use MPA) and Tanga
Region (six collaborative fishery management
programmes), both in Tanzania.  

Parameters and indicators were selected to ensure that
costs were within the expected budgets, that the
monitoring would not take up too much time for MPA
staff or community members, and that data would be
easy to collect. The indicators had to have been tested
elsewhere, so that their usefulness was known. The
following three were selected: 
Resource use patterns - to determine trends in
pressure on coastal resources; the indicators are how,
where and when resources are used.
Livelihood strategies - to determine dependence on
coastal resources; the indicators are the % of
households involved in each activity.
Attitudes and relations - to provide information for
management interventions, predict future problems and
identify zoning needs; the indicators are conflicts and
relations among user groups.

Monitoring teams, comprising community members and
local government staff, were trained by technical
advisors to conduct interviews and focus group
sessions, and to manage data collection. Training notes
and guide sheets are provided so that in the long term
external technical assistance will not be necessary,
although this should be accessible if needed. The
frequency of data collection varies with the indicator,
from 3-5 years (livelihood strategies) to seasonal
(resource use patterns and conflict analysis) and
remains constant unless an event occurs that
accelerates change (e.g. a natural disaster or a major
development, such as hotel construction). The data will
be stored in a database and analy-sed at CORDIO, but
sites are expected to develop their own capacity for
this. Computer skills are lacking at the sites but if long-
term technical support can be made available by
government agencies or NGOs, this gap could be filled.

Although termed monitoring, the pilot phase is a
baseline assessment for each site. The initial results
have provided data on the numbers of households
dependent on fishing, fish selling, glass-bottom boat
and other tourism activities, and thus an indication of
marine resource dependence. In Diani, for example,
some villages depend significantly more on marine
activities than others. Very few households have family
members employed in tourism although this is the
biggest single industry. While these patterns were
generally known before, the assessment gives up-to-
date quantified data that will help determine
appropriate management interventions.

Soc io -economic monitoring in Tanzania and Kenya
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in one season will not be an accurate reflection of the
total fishery if most fish are taken by traps in a different
season. 

Effort is harder than catch to measure accurately, and FAO
guidelines recommend that three-times more fishers
should be asked about their fishing effort compared with
their catch. Data precision (measured as the Coefficient of
Variation, CoV) relates to the variability of the samples.
An estimate based on a small number of unrepresentative
samples tends to show a high variability and thus gives
low precision. Precision improves with increasing numbers
of samples or measurements, but if these are not
representative, the data will be inaccurate.

Annual estimates of catch and effort can be improved
using fleet and boat activity surveys. Fleet activity surveys
show the number of days fished each month for each
vessel/gear combination. This information can be obtained
by asking a sample of fishers how many boats went
fishing in the previous month, and how many days were
missed due to bad weather, illness or holidays. Since such
events affect the whole fleet, the sample does not have to
be large. A boat activity (BAC) survey records the number
of days fishers fished in a month, which may vary
between individuals depending on their other
commitments. 

Since fish caught within the MPA may be landed some
distance away and since fishing outside the MPA may have
an impact on stocks within its boundaries, the monitoring
programme will need to incorporate data collection at
fishing grounds and landing sites outside the MPA.

GATHERING THE DATA
Fishery catch and effort monitoring is generally done in
one of the following three ways (in decreasing order of
accuracy and cost):
� on-board vessels, recording catch/effort during fishing;
� at landing sites, when fishers land catches; or
� through interviews with fishers after trips, and

personal records. 

Although data are likely to be collected by local fisheries
departments, this may not be sufficiently detailed for MPA
purposes. However, any separate monitoring programme
should be closely linked with existing government
programmes, preferably involving local staff. Fishers can
also be involved in data collection, as long as training is
provided, methods are well understood and there is
regular checking and calibration.

Standardised classifications for vessels, gears and species
being fished should be used, but also local names where
appropriate. Use of both scientific and local names allows
scientists, managers and others to understand the data and
results of analyses. Since fish catches are often very diverse
and species are difficult to identify, it may be necessary to
use a family-level or more generic nomenclature.

Data on illegal fishing activities should be obtained where
possible, to monitor compliance with regulations. It can

be obtained from various sources including direct
observations, particularly during patrols, and interviews
with key informants.

KEY POINTS FOR THE MPA

❑ In developing a fishery monitoring programme,
ensure adequate training of those involved, aim to
cover as many exploited species as possible, but set
the priorities according to the MPA objectives. 

❑ Use local fishers to help collect data where
appropriate; examples include Kiunga (Kenya),
Tanga (Tanzania), and projects underway through
CORDIO and CRCP. 

❑ Establish a good relationship with the local Fisheries



The data collected within an MPA provide a vital source of
information by which the effectiveness of the MPA can be
assessed and the best management decisions taken. Data
entry, storage, analysis and write up takes as much time as
data collection, and this is often overlooked in work plans.
As a result, data are often never used and monitoring
programmes fail to be useful because data are lost or never
analysed. A good information management system can
help to overcome this. Types of data may include:
� Textual or qualitative - e.g. words, sentences;
� Graphical - e.g. map, photo;
� Numerical or quantitative - e.g. areas, units, a ranking

score.

An information management system may involve electronic
and/or hard copy files. Software for electronic systems
include Excel-type spreadsheets or database programmes
such as MS Access. Spreadsheets are easy to set up and
view and analysis is easy on a one-off basis, but the
regular analysis and reporting required in most MPAs
generally requires a more rigid system. Furthermore, as the
quantity of data increases, so do the limitations of
spreadsheets, and they are less secure as automated tasks
and values in cells can be changed by any user. 

Electronic, packaged databases are preferable because they
can record changes over time more easily, take up less
space and can be duplicated, and allow for efficient,
accurate data entry and retrieval, safe storage, and greater
accessibility.  Relational database programmes such as
Oracle, Microsoft SQL Server, or Microsoft Access for PC
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Database (developed with assistance from IUCN),
ReefBase and FishBase). CORDIO has developed databases
for coral reef, fisheries catch and socio-economic
monitoring data which, as open-source databases in MS
Access, can be continually upgraded and improved. 

A database may need to include a security protocol, and
this is already available in most good software packages.
While it is advisable to allow only certain individuals to
enter or make changes to the data and structure, some
form of access is essential for those responsible for
analysis and preparing reports. 

DATABASE DOCUMENTATION
This is best done by creating word-processing files that
describe how and why the data were collected (including
any known problems or data gaps) and the data within
each table, and any analyses performed.

DATA ENTRY
A key aspect of data entry is quality control. The
following procedures are recommended:
� Enter data as soon as possible after collection; it is

best if the data collector does this or at least is
available for consultation;

� Enter raw data. These can be aggregated later to
produce summaries (e.g. daily averages, site totals),
but it is generally impossible to extract raw data from
a summary;

� Be consistent, as abbreviations, misspellings and data
entered in a different format will not be recognised
and risk being lost.

Customised data-entry forms assist by:
� allowing (or requiring) users to select entries from a

list (e.g. species, fishing gears) which makes data
entry quicker and ensures that the same terms are
used every time;

� standardising formats (e.g. the user has to enter dates
as dd-mm-yy) and preventing entry of text into
numerical fields;

� automatically filling in data fields from entries made
in other fields, which speeds up data entry and
provides additional checks.

Where data-entry is done by someone who may not know
whether the data are correct or not, validation rules can
be set up that indicate values that are unusually low or
high and need checking, and that certain fields are filled
before the user can move on.

DATA VERIFICATION 
Summary analyses of data should be carried out regularly
to check that the data being collected are what is required
and that data entry is accurate and complete.  The queries
tool can be used for this by, for example:
� Counting the records to check that there are enough

for statistical validity;
� Looking for data entry errors, e.g. unusually high or

low values;
� Counting the records to see if they match the number

of data sheets.

DATA ARCHIVING 
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CARRYING OUT AN EVALUATION
The timing of evaluations and reviews is generally laid out
in project documents. Evaluations and reviews are usually
carried out by a team (minimum of two people) that
includes individuals external to the programme. Such
people often provide useful insights to on-site staff who
may be too close to problems, reluctant to acknowledge
them, or too pre-occupied with day-to-day issues and
activities. External teams can also bring in experiences
from other areas to provide fresh perspectives on how to
overcome obstacles. Teams should however also include
someone very familiar with the project or programme, and
certainly a member who is national to the country
involved. The composition of the evaluation team should
be such that it reflects a balance of views, and in its work
it must consider the views of all stakeholders.

Preferably a participatory approach is used, with
widespread consultation among partners, stakeholders
and project beneficiaries. Most evaluations and reviews
will involve:   
� A review of the Project Document, work plans and

progress reports, and other relevant documentation;
� Consultation with project partners and staff;
� A field or site visit; 
� Presentation of preliminary results to all those

involved, often to the Advisory Committee or Board.

KEY POINTS FOR THE MPA

❑ Ensure that all MPA staff are aware of the
requirements for the evaluations and reviews that
may have to be undertaken for projects and donors
that are supporting the MPA.

❑ Try and encourage MPA staff to see these events as
a learning opportunity rather than a job threat.

❑ Start preparations for evaluations and reviews in
good time, and ensure that all those involved are
aware of what is involved and are available;
sometimes self-assessments with different
stakeholder groups, in advance of the visit from the
external team, can be very useful.

❑ Ensure that the team has all the relevant
documentation and information; make sure the
results of monitoring programmes are accessible
and in a usable format.

❑ Make sure that recommendations from reviews and
evaluations are followed up, and use the lessons
learnt to improve MPA management in general.

Sources of further information
Gosling, L. & Edwards, M. 1995. Toolkits: a practical guide to
assessment, monitoring, review and evaluation. Development manual 5.
Save the Children.  London, UK.  254pp.

UNDP/GEF Information Kit on Monitoring and Evaluation:
www.undp.org 

Guidelines for managing evaluations in IUCN. Monitoring and
Evaluation Initiative,  IUCN, Gland, Switzerland.
www.iucn.org/themes/eval/index.html

CASE STUDY

Lessons learnt from evaluations of  a coastal
management programme in Tanzania

Since it started in 1994, the Tanga Coastal Zone
Conservation and Development Programme  (funded by
Development Cooperation Ireland and with technical
assistance from IUCN) has had to adapt to many changes,
including the Local Government Reform Programme (LGRP)
which decentralised decision making powers from the
Region to Districts. An adaptive management approach was
therefore adopted, which required a good understanding of
the impacts of the Programme itself and of the political,
social and economic context. 

Much of the information required to support planning and
decision-making came from the mid-term reviews and
final evaluations undertaken during each of the three
phases of the Programme. These were not only invaluable
in guiding planning and improving management, but were
also extremely useful in generating shared understanding
amongst the Programme partners, motivating stakeholder
groups and enhancing public and political support. 

Examples of information and recommendations generated
include:
Achievements - Confirmation that the Programme had
helped to change the behaviour of key stakeholders,
which in turn contributed to positive impacts on the
environment (e.g. improved coral cover).
Strengths and weaknesses - Observations that while
the Programme was successfully increasing support and
capacity for collaborative coastal management, efforts to
introduce alternative income generating activities were
not so successful. It was thus recommended that the
Programme should focus on fisheries issues.
Relevance - Given decentralisation, the evaluations
recommended increased capacity building at District level,
reaffirmed that the approach of participatory management
and involvement of stakeholders was appropriate, and
recommended greater focus on developing mechanisms to
ensure long term sustainability.

The Programme also learnt crucial lessons about
conducting evaluations efficiently so that they generate
useful and accurate information. For example: 
� Sufficient resources (people, time, money) must be

available, to guarantee the quality and usefulness of
the final product;

� TOR need to be clear and comprehensive; 
� The evaluation team should have good technical

knowledge of the programme area as well as good
evaluation skills;  

� The team must be given time to understand a
programme and develop their methodology with the
evaluation managers before the evaluation starts; 

� All partners must understand their roles and
responsibilities in an evaluation.



The natural sciences are vital to understanding ecosystem
function and change, and the social sciences are essential
to identifying the sources of human-induced problems.
Successful MPAs typically involve collaboration between
managers, staff and scientists at all stages: formulating
management policy and interventions; designing the MPA;
identifying sources of human-induced impacts and
conflicts; and evaluating and adapting the approaches used
and their impact.RESEARCH PARTNERSHIPSIt is rare for a management agency to be able to fund all
the necessary studies, and outside assistance will be
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KEY POINTS FOR THE MPA

❑ Establish partnerships with appropriate research
institutions, with an MOU or agreement,
concerning areas of collaboration such as joint
authorship of publications, ownership of
specimens, and develop a research plan that lays
out the roles of the MPA personnel and the



Marine species were once thought to be so widespread and
abundant that they would be unlikely to go extinct. New
information is showing that many are now seriously
threatened, undergoing more rapid declines in population
size as a result of exploitation, and recovering much more
slowly than previously understood. Furthermore, research
is showing that many have more restricted distributions
and are endemic to smaller areas than previously thought.
MPAs are playing a crucial role in maintaining and restoring
populations of many globally threatened species.  
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Marine species are poorly represented on the IUCN Red List,
largely because of the lack of information about them. The
status of most of the larger species (marine mammals,
seabirds and turtles) has been assessed and many are
considered globally threatened. Threatened marine fish are
currently being assessed and many are being added to the
Red List including swordfish, sawfish, all tuna species except
Yellowfin and Skipjack, sharks (38 in the WIO), groupers,
seahorses, manta rays and the coelacanth. Very few marine
invertebrates are on the IUCN Red List, with the exception of
six species of Giant clam. This dearth of information and
general lack of awareness of the vulnerability of many marine
species has been taken up by a campaign called ‘Shatter the
Myth’, headed by IUCN’s Species Survival Commision.

The Red List is used to help establish conservation
priorities at international, regional and national levels, and
provides the basis for listing species under environmental
conventions. However, the listings under such
conventions, such as the Convention on International
Trade in Endangered Species of Wild Fauna and Flora
(CITES), do not necessarily equate directly to the IUCN
Red List, as conventions are developed to address specific
threats (international trade in the case of CITES). 

Some countries have their own national Red Lists of
threatened species, but few if any include marine species







S E A B I R D S T h e r e  a r e  n e a r l y  2 0 0  s p e c i e s  o f  t r u e  s e a b i r d s  ( i . e .  s p e c i e s

t h a t  s p e n d  a  l a r g e  p a r t  o f  t h e i r  l i v e s  a t  s e a ) .  T h e  m a i n

g r o u p s  o f  s e a b i r d s  a r e  a l b a t r o s s e s ,  p e t r e l s ,  s h e a r w a t e r s ,

t r o p i c  b i r d s ,  b o o b i e s ,  f r i g a t e  b i r d s ,  g u l l s  a n d  t e r n s ,  a l l  o f

w h i c h  o f t e n  b r e e d  i n  l a r g e  c o l o n i e s  o n  s m a l l  i s l a n d s .  A

t o t a l  o f  2 3  s p e c i e s  o f  s e a b i r d  b r e e d  o n  t h e  W I O  i s l a n d s ,

a n d  a n  a d d i t i o n a l  n u m b e r  ( s u c h  a s  j a c k a s s  p e n g u i n s  a n d

c o r m o r a n t s )  a r e  k n o w n  a l s o  f r o m  t h e  m a i n l a n d  c o a s t  o f

e a s t e r n  a n d  s o u t h - e a s t e r n  A f r i c a .
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KEY POINTS FOR THE MPA

❑ Determine if the MPA has important bird popu-
lations and is an IBA; if so, ensure management
plans and MPA operations address their protection.

❑ Establish a monitoring programme, documenting:
populations of the most important birds; when and
which part of the MPA is being used; specific short,
medium and long term threats. For seabirds (see case
study), priorities are annual censuses (to determine
long-term trends) and monitoring of breeding
performance (survival of eggs and chicks, chick
growth and fledgling size), diets and feeding rates. 

❑ Protect nesting, roosting and if possible feeding
sites, noting that breeding seasons of many sea birds
do not follow a 12-month cycle. The most important
feeding zones may be difficult to determine if
outside the MPA. Littoral feeders follow tidal cycles
coming into conflict with people on an irregular
basis. During the highest tides critically important
roosts will contain the bulk of the population and, if
roosting occurs during daylight, these birds are at
risk from disturbance and predation.

❑ If introduced species are a threat, seek expert advice.
❑ Establish viewing hides or platforms to reduce

general disturbance. An MPA should be able to
welcome both casual birdwatchers and the real
enthusiasts. Careful thought is needed in the siting
of hides. The best places for the viewer are at roosts
but these change with seasons and tide levels.  

❑ Since nesting areas and other key sites are easily
disturbed, people should be directed away from
sensitive areas using trails; if essential, erect
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WHALES 







Active rehabilitation can be used to aid recovery of
damaged reefs by enhancing natural processes but is a
controversial issue for three main reasons. Firstly, it
can be expensive unless volunteer labour is available.
Secondly, the activity may cause damage if coral colonies or
fragments for transplantation are taken from healthy reefs,
and finally, it has not yet proved effective on a large scale.
Most attempts have been in areas of <100 m2, and have
been experimental with little overall impact. Where
rehabilitation is deemed necessary, the four approaches
described below should be considered.

REMOVING NEGATIVE IMPACTS
This should always be the first priority, as it will encourage
natural recovery. Many of the other theme sheets will help
with this. More active techniques for reducing stresses
include removing ‘pest’ or predatory species, such as sea
urchins or crown of thorns starfish (see sheet H8).

INCREASING SUBSTRATE FOR SETTLEMENT
On a damaged reef, the availability of suitable substrate for
larval settlement can rapidly decrease due to algal or soft
coral overgrowth, and sedimentation. Minimising land-
based sources of nutrient enrichment and maintaining
algae-eating fish populations will help to reduce algae.
Techniques for actively increasing suitable substrate, if
essential, include:

Introducing artificial surfaces for larval settlement - 
concrete blocks, wrecks or other purpose-designed 
structures. Such artificial reefs may have an additional 
benefit for fisheries management (see sheet J8) but the 
cost may be prohibitive for large areas.

Encouraging natural surfaces - This can be done by 
stabilising or removing loose substrate material (such as 
coral fragments) and removing algae and other organisms 
that might inhibit larval settlement or damage young 
recruits. Certain substrates, e.g. Goniastrea skeletons, 

appear to induce settlement and larval metamorphosis. 
This approach should only be taken if expert scientific 
advice is available.

Creating new surfaces through electrolysis - This tech-
nique is not recommended, but has been tested in some
WIO countries. Electrical currents are passed through a 
conductive material, such as chicken wire, causing calcium 
and magnesium minerals to precipitate from seawater to 
form a limestone framework. This requires considerable 
financial and human investment, and a source of 
permanent electrical current while the structure is being 
built. The long-term impact of the electrical current on 
marine life is not known.

TRANSPLANTING CORALS
Coral fragments or colonies can be removed from a reef and
transplanted to natural substrate on a damaged reef, or to
artificial substrates such as concrete blocks (provided these
are secured to the seabed). Many species survive
transplantation provided environmental factors are
favourable, but it is expensive in terms of labour, unless
volunteers can be used. Also transplanted fragments are
highly vulnerable to dislodgement by waves and human
disturbance, and are easily buried or smothered. The source
of corals for transplantation must be chosen with care, to
avoid damage to other reefs (preferably choose reefs that
are likely to be lost from dredging or land reclamation).
Transplantation has been carried out at several MPAs in
Kenya (see case study) and Tanzania (Izs9:0ia Marine Park,
Dar es Salaam Marine Reserves and at several sites in
Zanzibar) with variable success. It is of greatest value in
shallow, accessible sites that are important for tourism.

FARMING CORALS
Attempts have been made to farm corals, mainly in SE
Asia. Coral fragments are transplanted to a protected site
and ‘grown out’ to a certain size before being used for
rehabilitation and for creating new fragments. The source

Coral reef rehabilitation
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H6
Coral reef rehabilitation can be an expensive and labour-intensive activity, but there are occasions when
it may be warranted in an MPA. This sheet provides general guidance on when it is appropriate, and on
some of the methods that can be used.

KEY POINTS FOR THE MPA

Rehabilitation should not be attempted if the damaging impacts are still present, and natural recovery may be a better
solution. Managers must evaluate the potential success rates, cost-effectiveness and long-term viability of different
methods and:
❑ Identify the objectives of rehabilitation (e.g. biodiversity conservation, tourism, fishing, protection from coastal

erosion) as these will help to determine methods.
❑ Determine the scale i.e. whether the area needing rehabilitation is small (e.g. anchor or boat grounding damage,

dynamite crater), or large.
❑ Determine the cost in relation to available funding.
❑ Identify whether technical expertise and sufficient labour is readily available.
❑ Encourage active participation of those whose livelihoods depend on the reef.
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of fragments must be chosen with care, to avoid damage to
other reefs. Coral farms potentially have an additional
benefit as an attraction for snorkellers. Further
investigation is required to reduce costs and increase
success rates.

Sources of further information  
(see also sheet J7 Artificial reefs)

Edwards, A.J. & Clark, S. 1999. Coral transplantation: a useful
management tool or misguided meddling?  Marine Pollution Bulletin
37(8-1Le
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Sources of further information
Marshall, P. & Schuttenberg, H. 2004. Responding to Global Change:
a Reef Managers Guide to Coral Bleaching.  GBRMPA/NOAA.

Obura, D. & Mangubhai, S. 2003. Assessing environmental and eco-
logical factors and their contributions to coral bleaching resistance
and resilience of reefs in the Western Indian Ocean. In: Obura, D.,
Payet, R. & Tamelander, J. (eds.) 2003. Proceedings of the
International Coral Reef Initiative (ICRI) Regional Workshop for the
Indian Ocean, 2001. ICRI/UNEP/ICRAN/CORDIO.

Salm, R.V. & Coles, S.L. (eds.) 2001.  Coral Bleaching and Marine
Protected Areas.  Proceedings of the Workshop on Mitigating Coral
Bleaching Impact through MPA Design. Bishop Museum, Honolulu,
Hawaii, 29-31 May 2001.  Asia Pacific Coastal Marine Program Report
#0102, The Nature Conservancy, Honolulu, Hawaii, USA.  118pp.
www.conserveonline or available from: The Nature Conservancy,
Asia Pacific Region, 923 Nu’uanu Avenue, Honolulu, HI 96817, USA.

The Nature Conservancy et al. 2004. Reef Resilience: Building
Resilience into Coral Reef Conservation. CD-ROM toolkit.
www.tnc.org

Schuttenberg, H.Z.  (ed.) 2001.  Coral Bleaching: Causes,
Consequences and Response. Coastal Management Report #2230,
Coastal Resources Center, University of Rhode Island, South Ferry
Road, Narragansett, RI 02882, USA.  www.crc.uri.edu 

West, J.M. & Salm, R.V. 2003. Resistance and resilience to coral
bleaching: implications for coral reef conservation and management.
Conservation Biology 17(4): 956-967

Westmacott, S. et al. 2000.  Management of Bleached and Severely
Damaged Coral Reefs.  IUCN, Gland, Switzerland and Cambridge, UK.
36pp.  Also available in Kiswahili, French and Portuguese.
www.iucn.org/themes/marine/pdf/coralen.pdf

Australian Institute of Marine Science:
www.aims.gov.au/pages/research/coral-bleaching/coral-
bleaching.html

CORDIO Coral Reef Degradation in the Indian Ocean www.cordio.org

CoralWatch charts information available on www.CoralWatch.org 

Great Barrier Reef Marine Park Authority Coral Bleaching Response
Program:www.gbrmpa.gov.au/corp_site/info_services/science/blea
ching/response_program.html

NOAA Sea Surface Temperature and Coral Bleaching Hotspots:
http://orbit-net.nesdis.noaa.gov/orad/sub/ key_sst_50km_field-
html and
http://orbit-net.nesdis.noaa.gov/orad/coral_bleaching_index.html

ReefBase (gives seawater hot spot data): www.reefbase.org

Reefs at Risk: www.wri.org/wri/reefsatrisk

Report on reefs and climate change: www.pewclimate.org/ 

Information on bleaching in French: http://www2.univ-
reunion.fr/~coraux/blanc/ 

CASE STUDY

Rapid response to a bleaching event in
Réunion,  2001

Réunion has only about 12 km2 of reef, all lying within the
Parc Marin de La Réunion, and any major bleaching event
could have a devastating impact. Fortunately, less than
10% of the coral communities were affected by the 1998
bleaching event, as a result of a cyclone that caused cloudy
conditions at the time. However, in February-March 2001,
a warm water spot resulted in localised but intense bleach-
ing, although reefs on neighbouring Mauritius were not
affected. Data loggers had been installed and these showed
that SST was 0.5-10C higher than the average for that
period.

A rapid response monitoring programme was put in place
immediately, starting with a survey of 80 sites by scientists
from the organisations ARVAM and ECOMAR, and the
MPA ‘ecoguards’, with financial support from the Ministry
of Environment (DIREN). This showed that the La Saline
lagoon area was most affected, with 50-90% of corals
showing some bleaching. Pockets of resistant corals, with
5-10% mortality or less, were rare. A long-term monitoring
programme was then set up to study the recovery, with 14
permanent monitoring stations in seven sites and using
GCRMN methods.

The bleaching events, as well as two cyclones in early
2002, resulted in high levels of siltation and freshwater
input causing further bleaching and mortality. Despite this,
overall reef condition has been relatively stable. This
demonstrates that natural recovery can occur quickly (in
some cases, bleached areas recovered within 4 months)
and also the value of a long-term monitoring programme
that includes physical parameters. In this case it showed
that bleaching occurred not only in response to elevated
SST, but also to siltation and freshwater input, or a
combination of these stresses. 

Turquet, J. et al. 2002.  2001 bleaching on Acropora dominated reefs
in Réunion.  In: Linden, O. et al. (eds.)  
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case study), while in Kenya at Gazi Bay, over 300,000
propagules were planted with the involvement of the local
community. Some large-scale mangrove restoration efforts
are also underway in Eritrea, using a technique that is
considered controversial, as it involves adding nutrients to
the planted propagules. This could potentially damage
other ecosystems and communities (such as coral reefs)
that require relatively low levels of nutrients, and so is not
recommended. Although most mangrove restoration efforts



Red tides or algal blooms are mass occurrences of a
plankton species resulting from nutrient enrichment from
intense upwellings, land runoff or other sources. About
300 species of algae are known to cause blooms, including
dinoflagellates, diatoms, haptophytes and cyanobacteria,
and some silicoflagellates. Algal blooms often occur in or
adjacent to areas of upwelling when prevailing winds blow
surface water offshore, causing cold, deep, nutrient-rich
waters to rise up, bringing large quantities of
phytoplankton with them that rapidly multiply due to
favourable light and nutrient conditions. Algal blooms are
most common in Eastern Africa around November and at
the beginning of the north-east monsoon. For example, red
tides were reported in Kenya (see case study), Zanzibar,
Yemen, Oman and Mauritius in early 2002.

Blooms tend to look like streaks of reddish-brown to
greenish-yellow floating debris, depending on the species
involved, and may extend for several miles. The term ‘Red
Tide’ is often used, because of dinoflagellate blooms, which
can colour the water reddish-brown due to the carotenoid
pigment in their cells. 

IMPACT OF HABs
Many red tides are harmless but about one quarter of the
known species that cause blooms produce toxins. HAB or
‘harmful algal bloom’ is a generic term for events that
result in poisonings, although not all of these occur as
‘blooms’. HABs can be divided into those that cause
human poisoning and those that cause fish and other
animal deaths. The toxins tend to accumulate up the food
chain when the plankton are eaten, becoming more
concentrated at higher taxonomic levels. In this way,
toxicity can cause severe health hazards even at a low
abundance of toxin producers (this is particularly the case
with ciguatera), and even result in the meat of sharks and
turtles becoming toxic. 

The toxins are generally classified according to the
symptoms they give rise to, some of which are among the
strongest known. There are indications that the frequency
and intensity of HABs are increasing, perhaps due to
increased nutrient run-off from agriculture and sewage
effluent, or even to climate change, although this apparent
increase may be due to better documentation.

The primary vector for human poisoning is shellfish,
particularly bivalves, which can accumulate toxins quickly
as they are filter feeders. Human poisoning is caused by
dinoflagellates (may cause Paralytic Shellfish Poisoning
(PSP), Diarrhetic Shellfish Poisoning (DSP) and Neurotoxic
Shellfish Poisoning (NSP)), diatoms (may cause Amnesic

Shellfish Poisoning (ASP), and cyanobacteria
(Trichodesmiu(clr)]Tgyyehs
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toxic hydrogen sulphide by anaerobic bacteria, with
associated mortalities of marine animals from oxygen
depletion and because their gills become clogged with
plankton; strandings of crustaceans may also occur. 

RESPONDING TO A HAB
The local Fisheries Department is usually responsible for
dealing with a HAB. Fishers may be told that they can no
longer catch or sell certain species and the general public
and visitors may want to know if it is safe to eat marine
products.

If historical data are not available, and there is no long
term sampling programme, it will not be possible to
identify the cause of a bloom definitively. However,
samples should be taken immediately if there are signs of
human poisoning, mortality of marine animals or
discoloration of the water. Samples should be kept cold
and in the dark, and sent for analysis preferably within 24
hours. Freezing samples can destroy cells and make species
identification more difficult, but may be necessary if the
analysis cannot be done quickly.  Samples should include:

● water – several samples of at least one litre, from
different locations and depths; 

● tissue from dead animals (as fresh as possible), e.g.
gills and livers, and entire animals can be taken if not
too large; 

●







No-take areas (sometimes called marine reserves in the
literature) are marine areas that are closed to all forms of
extraction including fishing. In the WIO, they include the
Marine Parks in Kenya and all the MPAs in Seychelles, as
well as no-take zones within multiple use Marine Parks in
Tanzania, Comores, Mozambique and Madagascar, and
other management areas.

BENEFITS OF NO-TAKE AREAS
An extensive literature exists on the role of no-take areas
in protecting biodiversity and contributing to fisheries
production. The details are still being debated by the
scientific and conservation specialists but no-take areas are
nevertheless internationally accepted as an essential
conservation and management tool.

Protecting biodiversity
Research around the world has shown that species
richness, biomass, and size and abundance of organisms
are higher inside no-take areas than outside, or compared
with the area before it was closed, even after a period of as
little as three years. In the WIO, the no-take MPAs of
Chumbe (Zanzibar) and Kisite (Kenya) have larger fish and
a higher diversity of fish species than fished reefs nearby.
The abundance of triggerfish, surgeonfish and parrotfish in
particular is higher. No-take areas at Malindi, Watamu,
Mombasa, Kisite and Chumbe appear to have led to partial
recovery of the heavily overfished triggerfish Balistapus
undulatus within 5-10 years.  

Higher biomass and diversity could be because the MPAs
were selected because they were naturally more species-
rich, but similar effects have been seen in areas closed for
other reasons. For example, the closed reefs in the six
collaborative management areas in Tanga Region, Tanzania,
were selected by local communities for fishery stock
replenishment and reef recovery and now show higher
biomass and biodiversity than surrounding areas. Terrestrial
protected areas (e.g. many national parks) where extraction
is prohibited have similar biodiversity benefits.

Increasing fisheries production
Common sense dictates that no-take areas should be
beneficial for this purpose, and FAO recommends them as
a tool. They allow fish to grow older and larger (thus
producing more eggs and juveniles) and fish density to
increase. Together, these should result in replenishment of
adjacent fished areas through export of larvae and
movement of adults (the ‘spillover’ effect) across the MPA
boundary. A few studies have demonstrated spillover, but
some have been inconclusive. However, many fishers
perceive catches to increase following establishment of

closed areas, for example in Tanga Region, Tanzania and
Quirimbas National Park, Mozambique. The extent of
spillover may depend on the size of the no-take area, the
species taken outside, and the number of fishers displaced
who may increase pressure on adjacent fishing grounds.

ESTABLISHING NO-TAKE AREAS
The WIO closed areas have been implemented with varying
degrees of ease and success. Three key points to consider
are adequate consultation, location and size.

Stakeholder consultation
Closing an area to fishing inevitably means that some
people will either have to cease fishing or move their
fishing effort elsewhere. Without adequate sensitisation
and participation, communities may view no-take zones as
a form of disenfranchisement. This can lead to unrest and
the situation can become politicised making it more
difficult to resolve, as seen in some places in Kenya and
Tanzania. Establishing no-take areas therefore needs to take
account of the economic interests of fishers and other
users. It is important, in advance, to spend time raising
awareness of the potential economic benefits, such as
increased fish catches or tourism revenue. Where
stakeholders are receptive this process can be
accomplished relatively quickly, but if there are entrenched
negative perceptions it could take considerably longer.
Either way, the time spent is an investment in conflict
prevention. Study tours to meet fishers who already
appreciate the benefits of closure are useful for
communicating the message.

Location
Protecting biodiversity versus enhancing fisheries
productivity may involve closing different areas. For

No-take areas

Managing Marine Protected Areas: A TOOLKIT for the Western Indian Ocean Sheet I1

I1
No-take areas, either as zones within MPAs or as entire MPAs, are important tools for biodiversity
conservation and fisheries management especially when implemented in close consultation with the
stakeholders. This sheet describes the issues involved and how MPA managers can most effectively
promote establishment of no-take areas.
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fisheries, habitats important for the target species, such as
spawning aggregation sites and nursery grounds, may be
the priority (and will also contribute to biodiversity
protection). A full scientific study is rarely possible but
fishers may provide helpful information if they are
confident that it will be used for good management (see
sheet B4). For example, in Moheli Marine Park in the
Comores, some of the no-take areas selected were
subsequently found to be inappropriately located for
protecting fish populations. Discussions were held with the
fishers and the boundaries have now been changed.

Size
The optimal area to close will probably depend on local
conditions although scientists and conservation organi-
zations have recommended that networks of no-take areas
should cover 20-30% of all marine habitats. The research
on which these figures are based is not yet conclusive, but
nevertheless MPA managers should look at the feasibility
of increasing no-take areas. It is essential to develop a clear
plan for this in collaboration with stakeholders. Where
closed areas exist already, it may be as important first to
ensure that these are well managed and to gather data to
demonstrate their positive impact. In addition, other forms
of fishery management, such as eliminating the use of
damaging gears (see sheet I2), must not be overlooked.

KEY POINTS FOR THE MPA

❑ Actively promote the establishment of no-take areas,
in all habitats, with the full involvement of local
communities, leaders, and fishers.

❑ Ensure that there is a good understanding of fishing
patterns, practices and potential conflicts within an
area before considering closing it. 

❑ Establish a rigorous and verifiable monitoring
programme as soon as a no-take area is
implemented, designed to demonstrate its impact,
and involving local fishers; data should be analysed
regularly and made available to all stakeholders.

❑ No-take areas must be well demarcated, with the
involvement of the fishers, to assist with
enforcement and compliance; the boundaries should
be visited with community representatives during
the consultation, to ensure full agreement.

Sources of further information
Agardy, T. et al. 2003. Dangerous targets: differing perspectives,
unresolved issues, and ideological clashes regarding marine protected
areas. Aquatic Conservation: Marine and Freshwater Ecosystems 13:
1-15.



Many MPAs in the WIO have the dual objectives of
improving coastal livelihoods and protecting biodiversity.
Unsustainable fishing practices, such as the use of
destructive fishing gears, dynamite and poison, prevents
the achievement of both these aims. Some fishing gears are
relatively benign when used in one way, but highly
damaging when used in another, so attention must be paid
to determining the most appropriate regulations. Some
gears are used by groups of fishers, and control of their use
may have an important social impact which will also need
consideration. 

GEAR TYPES

Hook and line 
This gear is generally benign as well as selective.  However,
it may be unsustainable if top-level predators are caught in
large numbers. Although the MPA could encourage fishers
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first instance) in exchange for destructive gears may be
appropriate;

� improving post-harvest treatment and marketing of the
catch so that more revenue is generated, provided this
can be done without encouraging more intensive
fishing.

Gear exchange programmes 
These can be difficult to implement success)plement lly,N1Dh3NRqBqBq3ND,N1Dh3NRqBqBqLN5DsReP]TJhaRi Pj2ON5DF2nsiveP]TJhTzhDFFqBqBqON5DFsnue Pj2ON5Dis Pjsiment PjPj2ON5Dd Pj2ON5Dintf-harPm2ON5Dint5Dt�agingdsnue Pubeing Pj2ONaF2P]TJhaRN5DprP]TJhEThionsF2ment s



Mariculture is the farming of marine species, whereas
aquaculture is the farming of any aquatic creature and
often refers specifically to freshwater activities. The farming
of a single species is called monoculture, and the growth of
several species together is termed polyculture. The contrib-
ution to world fish production of farmed aquatic foods,
particularly salmon, trout, carp and tilapia species, has
been increasing rapidly over the last 20 years, and now
exceeds 30%. Mariculture has been tried in the WIO in
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Fishing could also be restricted to a maximum of six days
over the spring tide with no fishing allowed during neap
tides. This would ensure a minimum number of no-fishing
days during which octopus and sea cucumbers could
recover. Rotational fishing regimes with a different area
exploited each day during the spring tide would also help to
maintain a healthy size range and stock size. In Mafia Island
Marine Park, Tanzania, octopus fishing is already prohibited
during neap tides and there is a maximum size limit of 500g.

KEY POINTS FOR THE MPA

❑ Initiate a monitoring programme for sea cucumbers
and octopus (the ReefCheck protocol includes sea
cucumbers as an indicator species – see sheet G3).

❑ Include the issue of over-exploitation of sea
cucumbers and octopus in awareness raising
materials produced by the MPA.

❑ Support research on sea cucumbers and octopus,
especially where this will contribute to
understanding the role that MPAs might play in
their conservation and management.

❑ Where exploitation is allowed within an MPA,
consider limiting it to spring tides and/or
introducing seasonal closures and rotational fishing
regimes.

Sources of further information
Boyle, P.R., & Rodhouse, P.G., (in press). Cephalopods. Iowa State
University Press, 1st edition, 352pp.

Bruckner, A.W., Johnson, K.A. & Field, J.D. 2003. Conservation
strategies for sea cucumbers: Can a CITES Appendix II listing
promote sustainable international trade? SPC Bêche-de-mer Info.
Bull. 18.

Conand C, 1999. Manuel de qualité des holothuries commerciales du
Sud-Ouest de l’Océan Indien. PRE/COI: 39pp.

Conand, C. 2001. Overview of sea cucumbers fisheries over the last
decade - what possibilities for a durable  management? In: Barker (ed.)
Echinoderm 2000, Swets & Zeitlinger: p. 339-344.

Guard, M. & Mgaya, Y.M. 2000. The artisanal fishery for Octopus
cyanea Gray (1949) in Tanzania. Ambio 31 (7-8): 528-536.

Lovatelli, A. et al. (eds.) In press.  Advances in sea cucumber
aquaculture and management. FAO, Rome.

Marshall, N., Milledge, S.A.H. & Afonso, P.S. (eds.)  2001.  Stormy
Seas for Marine Invertebrates: trade in sea cucumbers, sea shells and
lobsters in Kenya, Tanzania and Mozambique. TRAFFIC East/
Southern Africa, Nairobi, Kenya.

Norman, M.D. 2000.  Cephalopods:  A World Guide. Conchbooks,
Germany. 

Samyn, Y.  2000. Conservation of aspidochirotid holothurians in the
littoral waters of Kenya. SPC Bêche-de-mer Info. Bull. 13: 12-17.

South Pacific Commission Bêche-de-mer Information Bulletins 1-19.
Noumea New Caledonia.(English and French) www.spc.int/coastfish/

Great Barrier Reef Marine Park Authority www.gbrmpa.gov.au –
information on sea cucumber fishery regulations.

CASE STUDY

Using an MPA to help manage invertebrate
f i sheries  in Madagascar
Nosy Atafana Marine Park, in north-east Madagascar, is
part of the UNESCO Biosphere Reserve of Mananara-Nord.
The Marine Park is small (10 sq km), but covers three
islands and their surrounding reefs. The area is important
for artisanal fishing and reef fish, but also for a number of
invertebrates including octopus, sea cucumbers, lobsters,
and bait. All these activities were unregulated prior to
gazettement of the Marine Park.  

The Marine Park was established through an agreement
between the Mananara Biosphere programme and the local
community. It has a central core zone where no activities
are allowed and a buffer zone were fishing is regulated. The
agreement stipulates that the Marine Park is open to
fishing on three days of the week only, that fishing is
restricted to fishers from four adjacent villages, and that
fishing for lobsters and sea cucumbers is prohibited
throughout the area. Two park rangers patrol the Park on
days when fishing is permitted to check that fishing gear
and catches are in compliance with the regulations that are
part of the joint agreement. Contravention of regulations is
punished with a ban on fishing in the Park for two weeks
to three months, depending on the nature of the offence.
The catches are monitored from landings at the fishing
villages.  

Octopus is an important resource for many of the
fishermen, and for some it is their sole source of income.
They are collected on foot with a harpoon, and there were
concerns that this was resulting in damage to live coral on
the reef flat. With the reduction in the number of days
that the area is fished, it is thought that some recovery of
the reef flat is occurring, and that there has been an
increase in reef fish catches. In addition, the Mananara
Biosphere Programme is running trials with bamboo
octopus traps with a view to introducing these as a less
destructive fishing method.

Grandcourt, E., Andrianarivo, C., Rene de Roland, L. and
Rajaonarison, R.  Status and Management of the Marine Protected
Areas in Madagascar.  Report to Eastern African Component of
ICRAN – International Coral Reef Action Network.
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Thelenota ananas, one of more than 20 species of sea cucumber
collected in the WIO. 
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the address details to which the tag should be sent. The
tags are generally made of a barbed nylon point which is
embedded in the flesh or under the dorsal fin, although
older tags were made of steel. Attachment of a tag
generally does not harm the fish; there are instances where
tagged fish have been re-caught, even on the same day
there were tagged, indicating that they were fit enough to
attack the bait. New aids, such as the Aquatic Release
Conservation (ARC) de-hooker, also help to reduce
mortality of released fish. The results of tagging
programmes have contributed to knowledge about growth
and mortality rates, and movements of these fish. 

MPAs can potentially play an important role in the man-
agement of sport and recreational fishing. Those that are
no-take areas (e.g. Marine Parks in Kenya and Seychelles)
by definition prohibit such fishing, but in others, it may be
allowed in certain zones under permit and in payment of a
fee.  A checklist of good practices in recreational and sport
fishing is being produced by a consortium of conservation
and tourism organisations and provides useful guidance for
MPAs (www.celb.org/marine).

KEY POINTS FOR THE MPA

❑ If sport and recreational fishing is allowed within
the MPA, restrict this to the catch-and-release
method; ensure that it is well supervised, with
guides who know the correct way to release fish
without damaging them.

❑ Make sure that regulations (e.g. size limits, closed
seasons) are clearly understood and are posted for
visitors.

❑ Monofilament line and other gear should never be
discarded over board.

❑ Cooperate with local fishing clubs where
appropriate, in order to share information about fish
behaviour and movement from tagging programmes,
and to obtain help with surveillance in areas not
covered by MPA patrol boats.  

❑ Any landings from sport or recreational fishing
within an MPA should be recorded as part of the
MPA fishery monitoring programme.

Sources of further information
African Billfish Foundation - newsletter:  available from Tina Harris,
PO Box 342, Watamu, Kenya, Tel: 254 42 20394/31387, Fax: 254 42
31288; e-mail: albatros@swiftmalindi.com

American Sportfishing Association 2002.  Sportfishing in America:
values of our traditional pastime.
www.asafishing.org/images/fish_eco_impact.pdf

Aquatic Release Conservation (ARC).  Guide to Handling and
Releasing Fish, Sea Turtles, Marine Mammals and Seabirds.



Globally, about 1,500 marine fish species, 200 hard and

soft coral species, about 500 species of other invertebrates
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Tourism is one of the largest global industries, much of it
focusing on the attractions of relatively pristine natural
environments. A visit to an MPA is increasingly part of
coastal holidays for foreign visitors, as well as an outing
for local residents. Investors often want to construct
tourism facilities near to an MPA, as this gives them
additional marketing value. Visitors and tourism operators
are thus key stakeholders in the MPA, bringing benefits
through revenue and employment. Tourism can however
have negative impacts through: increased resource use
(for both food and souvenirs); habitat destruction and
pollution from construction; social and cultural impacts;
physical damage to sensitive habitats such as coral reefs
and mangroves, and disturbance of wildlife.

Many MPAs in the WIO have the promotion of tourism
and recreation as an objective and thus need a clear
policy on the type of tourism (e.g. high value, low
impact) and number of visitors to be encouraged. A plan
for preventing and mitigating adverse impacts, whether
these originate inside or outside the boundaries, is also
required. There is much literature providing guidance on
sustainable tourism, as well as international schemes that
give recognition to initiatives adopting high
environmental standards. An MPA may be able to link
with one of these, or learn from the approach (see case
study).

POLICIES AND PLANS
The policy should lay out how the MPA can maximise
benefits from tourism while minimising environmental
damage and conflict with local stakeholders; it should
reflect national tourism policy and development plans.

A tourism plan may be part of the management plan, a
stand-alone document, or combined with a site tourism
development plan if tourism is important. It should give:
1. An explanation of the objectives of the MPA that

relate to tourism and recreation, the activities to be
encouraged or excluded in different zones, and the
amenities to be provided;

2. The national context (e.g. tourism growth rates,
impact of global or national socio-economic events)
and policies concerning tourism development;

3. Carrying capacity and limits of acceptable change
(see sheet J2);

4. User fees and other income from tourism and local
visitors, recognising that the latter are likely to
provide less revenue but that their support for the

MPA is essential; and the extent to which tourism/
recreation is expected to provide income for the MPA
and other protected areas in the national system;

5. Interpretation and education activities;
6. Recognition that tourism activities and infrastructure

must respect MPA regulations and national
legislation; these should meet required standards and
demonstrate best practices; the MPA will benefit
from this through good publicity and potentially
tourism awards (see case study).

7. The roles of the MPA, government agencies, the
private sector and local communities in tourism
development in and adjacent to the MPA, and any
potential or existing conflict between this and other
economic activities e.g. fishing; 

8. Monitoring (see sheet G6); key parameters to
monitor include visitor trends, social and
environmental impact of visitors, quality of the
service provided, whether visitors’ needs are being
met, and their perceptions of the MPA (e.g. use
questionnaires or a comments book).

KEY POINTS FOR THE MPA

❑
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Sources of further information
Eagles, P.F.J., McCool, S.F. & Haynes, D.A. 2002.  Sustainable Tourism
in Protected Areas: Guidelines for Planning and Management.







Publicising and promoting an MPA is essential for many
reasons, including:
● Raising awareness among stakeholders and

encouraging their participation;
● Changing people’s thinking and behaviour in relation

to a particular issue (e.g. dynamite fishing);
● Informing people about the MPA and its achievements

and any changes in regulations or management
activities;

● Raising awareness about the MPA at regional and
international levels to strengthen linkages;

● Assisting with fundraising.

Tools for communicating information about the MPA and
its activities include printed materials, videos, websites,
the media (TV, radio, newspapers) and exhibitions and
special events.

PRESENTATIONS
Good oral communication is very important but is often
difficult. Speaking in public and to the media requires skill
and if unsuccessful can have negative impacts, but can be
improved through training and practice. Some MPA staff,
particularly the manager and public relations or community
development officers, have to do this regularly and so
training will be beneficial. Different types of presentations
are required depending on the purpose and target audience
(politicians, donors, visitors, scientists) and it is important
that the contents are adapted as appropriate. It is often
tempting to use a presentation prepared for another
purpose to save time, but in the longer term this may not
be effective (see the WIOMSA Training Manual for MPA
managers for advice).

A ‘communications strategy’ is a useful tool for planning
and fundraising, and is sometimes part of the management
plan. It should define target audiences, the types of
materials and products most suitable, the issues to be
addressed and the time scale. Conservation International
has developed a strategic planning tool (involving the ‘4-P
Workshop’), which can be used to identify the Problems,
Public, Products and Plan that are needed for effective
awareness raising and communication (see WIOMSA
Training manual). Note that environmental education (see
sheet J4) includes similar activities to awareness raising
but involves a more structured approach to help children
and adults learn.

PUBLICITY MATERIALS
Posters – Relatively inexpensive and can be displayed in 
numerous locations, such as the MPA buildings, public 
buildings, community halls, and schools. Designs should 
be kept simple and eye-catching, with minimum text and a 
strong clear message.  

Leaflets – Generally inexpensive and can be used for 
advertising events and short term activities; a general
leaflet about the MPA is also useful.

Longer brochures and pamphlets – Useful for describing 
the MPA in more detail, or for specific topics of interest. 

Newsletters – Should be produced at regular intervals and 
on time. Choose a catchy, easy-to-remember name and use 
clear headings and pictures. Length and format should be 
as simple as possible, and costs kept low. Many 
newsletters are produced irregularly (sometimes just once) 
and give a poor image of the MPA. 

Calendars – Have the advantage that they are displayed 
for at least a year and often have space for different 
messages and images. Mafia Island Marine Park produced a 
calendar in Swahili, giving both international and Muslim 
dates, which proved very popular with local fishing 
communities. Calendars have since been produced by other 
Tanzanian MPAs.

T-shirts, caps, badges, stickers, key-rings, drinks 
coasters, etc. – These can be sold to visitors and used as 
gifts and  prizes.  The quality of materials and whether the 
print is UV resistant, varies considerably, and samples should 
be assessed beforehand. 

Display boards – Can be purpose made for use at 
exhibitions and events, or can be simple, locally made, 
weather-proof boards fixed in suitable locations and used 

Publicity materials & promotion

Managing Marine Protected Areas: A TOOLKIT for the Western Indian Ocean Sheet J3

J3
Publicity materials and other promotion tools (often referred to as ‘communication’ tools) are essential
for raising awareness about the issues that an MPA is addressing, and for education and advocacy.
However, MPA personnel often lack the appropriate skills and experience for developing these. This
sheet describes some of the approaches and materials that can be used.
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The management plan for the MPA may provide a frame-
work for developing an educational programme, but this is
often overlooked. By working with schools, fishing groups
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A visitor centre is extremely useful in helping an MPA
carry out the important task of interpretation. Good
interpretation can affect the visitor’s behaviour so that
he/she can contribute to the conservation objectives that
the MPA has been set up for, and has several aims. These
include bringing alive the meaning of the MPA and its
role, informing visitors about the marine environment and
communicating to them its importance and value, as well
as helping visitors to understand why the MPA is
managed in certain ways and what any regulations mean.

A visitor centre may have several components, with
separate areas for displays and exhibits,  meetings, talks
and slide shows, as well as childrens’ activities.
Refreshments and souvenirs or education materials may
also be sold there, ensuring that any exhibits are well
protected from the eating area.

Displays and exhibits might include the following topics:
� Natural history (e.g. using touch tanks, ‘guess the

object’ games, models, photos, specimens);
� Socio-cultural issues related to the MPA;
� How the MPA is managed;
� A map of the MPA and surrounding area;
� Ways in which visitors can help with the

management or funding of the MPA. 

There are several issues to consider when designing a
visitor centre and its displays, including:
� Type of visitor - the main visitors need to be

identified as this will affect the style and content of
the displays, e.g. whether these are tourists, children,
or local adults; 

� Language of displays – labels and information should
include local languages and also the language of the
main groups of tourists visiting the MPA;

� Weather-proofing - protection is needed from weather
(sunlight, rain) and from human contact (children
touching, salty water if visitors enter the centre from
the beach); 

� Durability - displays and exhibits generally need to be
fairly robust and durable to survive time, handling
and harsh environmental conditions. 

� Portability - there may be a need for components of
the exhibition to be portable, for temporary
exhibitions in other parts of the MPA or for use
elsewhere;

� Safety and security -  theft possibilities (e.g. if

exhibits such as shells are left uncovered) and threat
from falling exhibits (and thus danger to visitors)
need to be minimised;

� Location - siting of the centre is important to ensure
that visitors are drawn to it quickly and easily.

Multi-media exhibits may be appropriate in some
instances, but are expensive to install and maintain
(especially in tropical coastal areas), risk breaking down,
and sometimes create a ‘barrier’ to experiencing the real,
natural environment.  It is better to have something
simple that is sure to work. Use the space, walls and
surfaces in the display area carefully and order the
exhibits so that they make sense to visitors, and perhaps
follows a pattern, rather than displaying information
randomly. Ensure there is good lighting of exhibits and
displays, whether natural or artificial; if the exhibits
receive a lot of natural light, printed materials will need to
be UV proof to avoid rapid fading.

Visitors from developed countries may have high
expectations of interpretation materials and visitor
centres, as they are used to professional standards in their
own countries.  It is generally better to have a small,
focused visitor centre that is well designed and of high
quality, than a large one of poor quality. A mix of passive
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there is a good balance of pictures and objects and text
(the latter kept very brief and in large clear font so it can
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COASTAL PROTECTION
Specially designed modular artificial reefs can be used as
submerged breakwaters to protect coastal areas from
erosion. This should only be considered if expert advice
is available (see sheet K1).

REEF REHABILITATION 
This may be necessary after impacts such as bleaching,
ship groundings, and dynamite fishing and is described
in sheet H6. 

KEY POINTS FOR THE MPA

� Before installing any artificial reef, clearly define
the purposes for which it is needed. MPAs with a
shortage of interesting, accessible dive sites might
benefit, but a careful cost-benefit analysis is
needed; if the proposed purpose is fishery
enhancement, the potential role of the artificial
reef in relation to other fisheries management
mechanisms must be considered.

�
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mangrove zone is half the tidal range, so at sites with a
4m spring tide range, deck height at the seaward end may
need to be 2m. Overall pile length may need to be 3m, to



Coastal dynamics are a complex and poorly understood
issue, with river estuaries, beaches and other features
constantly changing. Some changes are cyclical (e.g. due to
seasonal weather patterns), some are sudden and
unpredictable (e.g. due to cyclones), and others are long
term, taking a decade or even generations. Sea level rise,
one of the main consequences of global warming, and
caused by thermal expansion of the oceans and melting
glaciers and ice sheets, is also likely to have a major
impact, and is already causing erosion in some areas. The
International Panel on Climate Change has predicted that
sea level will rise by 15-95cm by 2100, with a ‘best
estimate’ of 50cm. 

EROSION
Erosion can have serious economic and conservation
consequences, such as damage to buildings and roads and
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obtain good impartial advice and to be clear about the







Each year about 5,000 tankers use the Mozambique
Channel and some 30% of the world’s oil is transported
through the WIO. This emphasises the need for MPA
personnel to be prepared for oil spills. However, only about
12% of the oil released into the sea is from tanker
accidents such as collisions or groundings, and it is
important to be aware of other sources, such as:

� Rupture or leakage of land-based storage facilities and
marine pipelines;

� Loading and unloading of oil in port or at offshore
facilities and transhipment of oil at sea;

� Operational spills from vessels engaged in construction
work, or while anchored; 

� River discharge and terrestrial run-off containing oil. 

Many countries in the WIO are parties to the 1973
International Convention for Prevention of Pollution from
Ships (MARPOL), which covers oil pollution, transport of
noxious liquid substances and sewage from ships. The
International Oil Pollution Compensation (IOPC) Fund pays
compensation for oil pollution from shipping to member
states only when ship owners are exempt from liability or
when they or the insurance cannot cover the damage.

ENVIRONMENTAL IMPACT OF OIL
The impact of a spill depends on many factors, including
type of oil, weather, and weathering processes. Light fuels
(petroleum, paraffin and diesel) are more liquid and toxic
than heavy crude oil (e.g. Bunker C fuel for large marine
and industrial engines), which is very persistent if spilled
and disperses less rapidly. The main weathering processes
affecting spilled oil are:

Spreading of surface slick - The speed of this depends on
oil viscosity, air temperature, wind and currents.
Evaporation - Up to 50% of crude oil may evaporate after
48 hours in warm countries, with the toxic fraction being
lost particularly fast. 
Dispersion - Oil can disperse into small droplets rapidly
depending on weather, and this speeds up biodegradation. 
Emulsification - Rough seas can stir oil slicks into an
emulsion which is a serious threat to marine life,
particularly as it mixes easily into beach sand that is
difficult to clean.  
Sedimentation - Oil often mixes with sediments,
particularly in mangrove creeks and estuaries where
suspended sediment levels are high. If oil mixes with sand,
it may form tar balls.
Biodegradation - The speed of breakdown of oil by fungi
and bacteria depends on temperature, oxygen and
nutrients levels. 

Smothering and direct ingestion of oil are the main
impacts. Sessile fauna become smothered, and the oil
coating prevents re-settlement. Toxic residues may persist
in sediments, killing marine life. The reproductive cycle of
inshore marine invertebrates can be affected by oil
contamination. A tar mat may form on intertidal flats and
salt marshes killing the in-fauna and smothering mangrove
aerial roots (pneumatophores). Coral reefs may not directly
suffer, unless exposed at low tide.

Birds and marine mammals are often the most visible
victims, suffering greatly from damage to feathers or fur,
which affects buoyancy and thermal regulation. Ingestion
of oil during preening may also be a problem. Toxic effects
on fish and other marine life may negatively affect fisheries,
mariculture and the tourism industry, and particularly
activities reliant on intertidal areas. 

OIL SPILL CONTINGENCY PLANS
The most important points in dealing with oil spills are
prevention and contingency planning (including
mitigation). MPAs should have an Oil Spill Contingency
Plan (OSCP) and be aware of national OSCPs produced by
harbour authorities or environment departments, and other
emergency procedures (see Sheet D4). OSCPs are generally
divided into three sections:

Strategy 
This describes the scope of the plan, including geographic
limits, links with other plans (local, national or regional),
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Actions and Operations
An incident organisation chart should be prepared. Clear
lines of responsibility are required, especially if several
agencies are involved. Usually one individual acts as a
single notification point, controlling all initial off-scene
tasks, classifying the incident level, activating response
groups and providing proper document control. Ideally
someone should also be made responsible for ecological
and conservation issues, since much damage can be
caused by the emergency operations. If the track of the
spill can be correctly predicted, vulnerable sites can be
protected in advance. Prediction requires navigation skills,
knowledge of tides, currents and winds, and relevant
charts. All oil is toxic to humans, hence protective
clothing is essential and direct contact must be minimised.

Data Directory
This must include all relevant maps and charts for the
OSCP area, phone and contact details (e.g. key agencies,
information on coastal facilities, access roads, hotels). 

KEY POINTS FOR THE MPA

� MPAs should ensure procedures are in place to
prevent local spills within MPA boundaries.

� An OSCP should be prepared for the MPA
especially if there is no national plan; if there is a
national OSCP, MPA personnel should be aware
of, and fully understand it, and have good
relations with those responsible for it. 

� Where necessary, MPAs should lobby governments
to adopt legislation minimising oil spill risks, e.g.
reducing the risk of vessel collisions near the MPA.
Aldabra World Heritage Site, Seychelles, recently
successfully lobbied for a shipping exclusion zone
around the atoll. 

� Ensure responsibilities of the MPA and other
organisations are fully understood in relation to
different types of oil spill.

Sources of further information
International Petroleum Industry Environmental Conservation Asso-
ciation (IPIECA): www.ipieca.org - produces the following reports:

Guidelines on Biological Impacts of Oil Pollution.1991. Vol. 1.
15pp.; Biological Impacts of Oil Pollution: Coral Reefs. 1992. Vol.
3. 16clothing is essenti9M va ac 67.6(oduces theh6
a0ponsibilit1992. V)54.8(ol;y Man be)]Ttifn1634 isk 4tifn12sal Iim9204 0 TD
0 Tc
07.9101Tw
[(. 1992. V)54.8(o 1.)]sseiblea ac-2c
0613thing is 35.MO
-20.6178 -1.5 24pp; 4509 -1.9961 T7.861.0257 Tw
[(Biological Impac(Chook)-14isk 4tifn12sal Iim9pr)1M1 Tf
11a ac-7.861.0.; 



Increasingly, there is a vast amount of debris floating in the
oceans, comprising:
Plastic - This is the most common material as it is very

buoyant, does not degrade and can travel long
distances across the ocean. About 50% of beach debris
comprises food and drink containers; there are also
large quantities of flip flops, bags, sheet wrapping,
fishing floats and nets, ropes, condoms and syringes. 

Glass - Includes bottles, bulbs, TV and computer screens.
Metal - Items such as tin cans, spray containers, and even

shipping containers.
Wood - Pallets, assorted timbers, logs.
Paper - Newspapers, labels, cigarettes and cigarette stubs

(30% of all beach litter is smoking-related materials). 

Marine debris can be a major hazard to wildlife, entangling
seabirds and turtles in particular. It is also hazardous to
human health, as injuries and infections can be caused by
glass and syringes. Its unpleasant appearance can have an
economic impact if tourists are deterred from visiting. It
can also be a hazard to shipping.

DEBRIS FROM OUTSIDE THE MPA 
Most marine debris originates from land-based sources
such as coastal construction and land-fill sites, rubbish
dumps, and river discharges. A large proportion also comes
from shipping, drilling rigs and other marine sources, as
both deliberate and accidental discards, although the
International Convention for the Prevention of Marine
Pollution from Ships (MARPOL) technically limits some of
this. Some floating materials remain offshore for years and
eventually sink, but many eventually wash ashore. An MPA
has little control over this but can participate in activities
to reduce it and to clean it up.

Few MPAs in the WIO are serviced by municipal solid
waste agencies but it may be possible to raise awareness
about the issue. Depending on the situation, the MPA or a
local authority will be responsible for cleaning beaches.
Through reporting of incidents and problems, and by

creating publicity, the MPA can help to improve waste
management. An MPA can also carry out, or help to
promote, regular beach cleanups in collaboration with local
communities and government agencies.  The International
Coastal Cleanup programme which has been running since
1986 and is organised by the US-based Ocean
Conservancy, involves almost 5 million people from nearly
120 countries, who volunteer their services. In 2002, the
annual cleanup resulted in 4000 tonnes of debris being
collected around the world. Underwater clean-ups can
similarly be organised, involving divers and snorkellers, but
these need careful planning and organisation. If possible,
debris from any clean-up should be recycled.

SOLID WASTE FROM WITHIN THE MPA
Construction and maintenance of buildings and facilities,
as well as day-to-day operations, generate a range of solid
waste materials within the MPA. A waste management
strategy should therefore be prepared, based on three
guiding principles: 

1.Reduce the amount of waste generated, e.g. by
purchasing products with less packaging or that are
long-lasting, even if they are more costly, or request
borrowing or sharing of products, packages or bags.  

2. Recycle materials, e.g. containers, bags, plastics and
paper, and encourage the use of cloth or wicker,
instead of plastic bags. Where possible, support
commercial recycling facilities that purchase or accept
materials such as metals, paper, glass, aluminium, oil
and plastics.

3. Select products that use recycled materials.

Once waste has been generated, it must be appropriately
handled, sorted, stored, and transported to a suitable
disposal site. Different kinds of waste should be stored in
separate areas until in large enough quantities for econo-
mical transport and disposal. Some types of waste can be
disposed of within the MPA but others will need removal. 

Metals, plastics, and rubber should be recycled because of
their slow natural degradation rates, and this may require
storage and transport to an appropriate facility. Tyres can
be re-used (e.g. for artificial reefs, sandals), as well as
flipflops (see case study). Burning of plastics and rubber is
not recommended because of the toxic gases produced,
unless a facility is available for safe high temperature
incineration. Recycling is most appropriate for glass; it can
even be mixed with concrete, converted into blocks, and
used in artificial reefs. Re-use and recycling is most
suitable for paper, cardboard and wood, although these can
also be used as fuel. Open air incineration should be a last
resort. 

Solid waste disposal
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K4
MPAs have to deal with a variety of forms of solid waste, some of which is generated within the MPA
and some of which will come from beyond its boundaries. This sheet describes how an MPA can help to
address this issue, including various methods of disposal such as beach cleanups and recycling. 





Terrestrial, marine and freshwater ecosystems within an
MPA can be affected by alien species from several sources.
This sheet focuses more on marine species as this is a
relatively new issue that may be unfamiliar to MPA
practitioners. 

MARINE INTRODUCTIONS
Marine plants and animals can be transported huge
distances on the hulls of vessels or in ballast water. Most
do not survive but many do, some with major
consequences. Examples include:
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