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The designation of geographical entities in this toolkit, and the presentation of the
material, do not imply the expression of any opinion whatsoever on the part of IUCN,
WIOMSA, UNEP, WWF, CZMC and NORAD concerning the legal status of any country,
territory, or area, or of its authorities, or concerning the delimitation of its frontiers or
boundaries.

The views expressed in this publication do not necessarily reflect those of IUCN,
WIOMSA, UNEP, WWF, CZMC and NORAD.









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
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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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Abbreviations for MPA names: MP Marine Park RN Réserve Naturel
BR Biosphere Reserve MPA  Marine Protected Area RS Ramsar Site
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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.
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Sometimes also called visions, aims, or long-term

objectives, these are general summaries of the desired

future state of an MPA. Goals should be:

. Y'P n I —apositive statement outlining the desired
long-term state of the MPA.

e B . -abroad and general statement that captures
the vision of the MPA.

. Bu:‘ - short and succinct so that it can be
remembered and easily communicated.

i VN xi‘m' vy

Hadbabd o RS

&, oo GOAL BuUT

THAT exndly' MEETS
orle CETECTIVE,
TR SDal (S
T wr”.

- de ¢ n p F‘,_n t‘hc pa ‘y‘ﬂnuri?u Sy B -inn? ¢ hetM 3% f‘i‘ n*
h h{v,‘hc ae i.nc-,

T
ns 2 u;,mh‘ NNy Ry

e . ¢
Gl S n AF G0, 8% P ek (b

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:

€M L S, e & J‘fc Seychelles (called a
vision): To make Cousin the best marine and terrestrial small-
island protected area in the world, and:

S \ P @ ni® " 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.
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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:

e Specific and easily understood by all stakeholders;

e Written in terms of what will be accomplished, not
how to go about it;

e Achievable, being quite clear when the objective has
been reached;

e 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);

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

e 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:

268, 3 v l < . eg. Focal species abundance
mcrease or malntalned

215¢ @ e gy .lx-.c . e.0. Nutritional needs of
coastal residents met or improved.

21 G J‘ n¢ "I. c i:f‘ e.g. Management planning
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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:

I. 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

DEVECS © G G* 45 A D** BJECT\VE

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
Al), 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
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Eagles, PFJ., McCool, S.F. & Haynes, D.A. 2002. Sustainable Tourism
in Protected Areas: Guidelines for Planning and Management.
IUCN, Gland, Switzerland and Cambridge. 183pp.

Hockey, PA.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,

Sheet A2

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






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






arrangements), and to set licences and other fees.
Regulations should also address:
e Public rights to which people are ordinarily entitled e.g.

rights of navigation, fishing and mangrove harvesting;
e Public activities that are generally tolerated but that ‘
usually have no legal basis e.g. use of the beach;

e 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.

1L E LEGS LeJtY  BEVA 17 p 4

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 \ J
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).

» LG,
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.
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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
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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
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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
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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 I[UCN
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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» " . ey ¥ "rﬁ' 3 %K) - Ageneral term
for one or a comblnatlon of "the above activities. Using
several methods help to corroborate (or ‘triangulate’) the
findings. Can be used to identify stakeholders, critical
issues and priorities.

e - n p); $ - The process of identifying specific
remedial actions for each management issue, and assigning
a responsible person or organisation for implementation.

» e y ¥ n.t mg ns E ™M @ o - Involvement
of stakeholders in monitoring of the physical,
organisational and management aspects (see sheets in
section G).
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Resolving a conflict with stakeholders in
Masoala National Park
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The term ‘gender’ refers to the socially-determined roles,
rights and responsibilities of men and women and the









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
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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. Qil 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,



The following characteristics affect the use of maps:

S ¢ - 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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Zonation scheme in Quirimbas National Park,

3 Quirimbas National Park covers some 6,000 km? of land
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e Incorporate comments and publish final Plan
(preferably both as a hard copy and electronically)

e 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.

c* 1¥ 1

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
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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.



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.

Dy -T* -Di S TiFle E F* i\ A CE

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 \ J
problems for the MPA.

» EF* o ¥ CEmp &S &S

An annual performance appraisal for each staff member is
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PREPARATION OF A CONTRACT
w1 T el Trepat M

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






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
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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.

%‘ f! R d’h' - The USA, Canada, Japan, Australia,



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.

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.
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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.
. prl PR 10t
WKIE & DS & I B R .

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 sg. 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

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



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 clinL8fossil 21sP3BLCtd7 (HBAs 21(BiBd¢hs 21(BBand 21(S*Agh 21(B3@IB(ssibly zHb*(n



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
Wiatts. 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.

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.

Lessons Learned from Solar Energy Systems in
the Seychelles

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
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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.



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.

pR| PEEEI . |
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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

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; \ J
SCUBA diving, mooring installation and maintenance;

Electrical installation and maintenance;

Water plumbing and piping systems;

First aid, secretarial and office management, foreign

languages.
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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



. L DB ¥

The design and shape of the hull is very important to -
consider, especially in relation to: :

e Shallow keel - preferable where the mooring dries out
at low tide.

e Flat bottom shallow draft - idealsHzHA83zBWBor out

................................................................................
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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



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.

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.

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.
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MPAs need good communication links with:

e MPA staff in vehicles or boats or undertaking other
field activities;

e 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.

#Dt* Criy € ackItts
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



I *mﬂ“! L. cwcr‘ - 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.

u‘ ne e $ - these are generally more expensive but
are essential for boat use. The units are non-corrosive
materials, and waterproof.

e & IM Ll - Mains electricity, wind-up dynamos and
bafferles 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.

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.

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.

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 WIQO cities, are companies
that provide connections to the Internet and host email
addresses. Connections to the Internet can be made by:

o Fxeyp n; quci ¢ pma'. - The cheapest option.

o @ 1) NI "\/Iore expensive, and so not very
suitable for Internet browsing. Weak mobile signals
can sometimes be boosted locally within the MPA.

e S u ) <L F Wwo- Suitable for email messages
but no%’for large attached files or Internet access. This
is particularly useful in remote locations due to the
long range of short wave.

e B O ns - Ahigh-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.

. l:{c o Al E1\n, - Sometimes the only possibility
in remote areas but expensive.

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: mmn“ Sl TN L AU
w-ww-"ﬂ' * [P %, Lo L g
N'ngub e Lo 5,

<t _go - commercial company giving information on
b el
creatlng websites and getting on-line
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Use of radios in Menai Bay Conservation
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:

e 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.

e 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.

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

e 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.
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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.



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.

€ _ M a%" - 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.

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



The main uses for buoys in an MPA are for:

e Marking navigation channels, and the boundary and
zones of the MPA;

e Marking a specific location (e.g. a wreck);

e 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 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).

e F 3o" WM 3 -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.

o '® n¢ - Asmall, floating, polypropylene pick-
up‘fne (W|th 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.

o &;.u"mgp‘.ne - 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:

s n\:'l?r} ng - 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.

E W o au’ A3 g - Aone-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



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).
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Given the complexity of M&E, a general plan should be

developed for the MPA comprising:

e A timetable for the main activities and components;

e Indicators and data collection methods;

e Responsibilities for each component;

e Reporting requirements (i.e. formats, frequency) for the
protected area agency, donor and other authorities;

e 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
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(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.
230[2)[).h % H/3 "c ‘_,rc \’ FLﬂ;. & N

Salzer, D. & Salafsky, N. 2003. Allocating resources between taking
action, assessing status and measuring effectiveness. TNC/FOS
Working Paper. Foundations of Success | ¢¢ k% Alpcu’ g (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,
T A « .

UNDP. NN-N'J“"'P“ gﬁa f "l*ﬁnf /Nf‘l‘ 'hf’n
UNDP 2002. Handbook on Monitoring and Evaluation for Results.
UNDP Evaluation Office (in English and French).

N - T . S T -
T B e Moo gy N;\ kb ppe e e 34,('1[& w‘_luu i

Sheet G1

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
























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.

WHIE o071t

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

Jokiel, PL. & 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
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Socio-economic monitoring in Tanzania and Kenya

CORDIQ’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:

S A G 3 . & # - todetermine trends in
pressure on coastal resources; the indicators are how,
where and when resources are used.

L quueit '; £g v - to determine dependence on
coastal resources; the indicators are the % of
households involved in each activity.

B Mo el ng,' 9" @ n" - to provide information for
management interventions, predict future problems and
identify zoning needs; the indicators are conflicts and
relations among user groups.

J cr r _ .
rf B 0¥ —n¥n
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.

plhe wip & ATod ple ik p SEA @
Bunce, L. et al. 2000. Socioeconomic Manual for Coral Reef
Management. GCRMN/IUCN/AIMS/NOAA, AIMS, Townsville,
TSN ST RrE L 200 L SR T N
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
; r r

available frome’ (g @u’ g in}

National social science strategy for MPAs in the USA:
e &L details priorities for social science research in
relation to planning, management and evaluation of MPAs.

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.
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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.

GKI EX G7. EDKIA

Fishery catch and effort monitoring is generally done in

one of the following three ways (in decreasing order of

accuracy and cost):

e on-board vessels, recording catch/effort during fishing;

e at landing sites, when fishers land catches; or

e 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
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Ch. i G U1 A EVALLRITH
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:
e A review of the Project Document, work plans and
progress reports, and other relevant documentation;
e 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
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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:
Mo of

e L

Guidelines for managing evaluations in IUCN. Monitoring and

Evaluation Initiative, IUCN, Gland, Switzerland.
r
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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:

} - Confirmation that the Programme had
her'ped to change the behaviour of key stakeholders,
which in turn contributed to positive impacts on the
environment (e.q. improved coral cover).

s’ °ngnr nv ne¥s b - Observations that while

the Programme was l§uccessfu|ly 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.

qe ¢ - 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:

o 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;

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

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



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
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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.

B¢tV G EGRILVE up #CS

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).

% CESY G UBTY KIEF S EVILEF 7

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:

hrru W og __p‘J‘ 4 "“"'L‘w'satt\e —#nt -
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.

Eod g g, of i ; % - 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,

nsd o ¥ - t“n‘k.—,f

125G 1;)' cr ¢ '.Q "; thn
. I' r
\! g‘u‘;k‘ n ca n Nh n ‘:t\.; IS } v fc % n\h

cu

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

E: ing n® 3 To Mg g tup?; % - This tech-
nigue is not recommende but has been fested 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.

1 s L 1 GC* &ES

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 (Izs®ia 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.

|
Fi_ ' T Ger »IS
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
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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.

J e J T r
Se ! ".b‘ff U ‘.n'f -n¥n
(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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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
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