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4.  STATUS OF CORAL REEFS IN EASTERN AFRICA:
KENYA, TANZANIA, MOZAMBIQUE AND SOUTH AFRICA

ABSTRACT

Eastern African coral reefs were severely impacted by the El Niño Southern Oscillation of
1997-98, with bleaching and mortality levels varying from <1% in South Africa to 80%
and greater on reefs in northern Tanzania and Kenya. Recovery of affected reefs to 2002
has been poor to moderate, and patchy.  Reefs strongly impacted by the El Niño that had
high coral diversity and cover have recovered to less than one quarter of pre-bleaching
coral cover.  However, some high diversity reefs that escaped the bleaching impacts have
remained healthy, with high coral cover and diversity.  Degraded reefs outside Marine
Protected Areas (MPAs) that were severely damaged by the El Niño have generally
recovered to 50-100% of pre-bleaching coral cover.  Recruitment of corals to reefs has also
been moderate, with highest levels recorded on those protected reefs with high coral cover
and diversity.  In 2001-02, there has been additional damage to Eastern African reefs from
threats that may be related to climate-change, including floods in Mozambique, Harmful
Algal Blooms in Tanzania and Kenya, and an unknown fungal disease of corals in Kenya
and northern Tanzania.  Anthropogenic threats to Eastern African reefs cited in the 1998
and 2000 global reports continue, including over-fishing, destructive fishing, pollution,
and sedimentation from construction and coastal development, mining and shipping
activities.  Socio-economic studies of coral reefs are becoming increasingly common in
Eastern Africa, and include the development of socio-economic monitoring under
GCRMN.  While socio-economic losses from coral mortality from the 1998 bleaching
event were predicted, particularly in fisheries and tourism, these have not yet been seen.
MPA management in the region has benefited from increased national and international
attention. Improvements include further development of management plans,
identification of priorities and tools for improving management, and increased
networking among MPA sites, regional and international organisations, and countries.
With regional increases in levels of co-management of MPAs and fisheries, there are
expanding efforts to develop coral reef and fisheries monitoring programs that are
community based and participatory, and that contribute to regional level reporting and
assessments of coral reef condition.

63

DAVID OBURA AND CONTRIBUTORS – LOUIS CELLIERS, HAJI MACHANO,
SANGEETA MANGUBHAI, MOHAMMED S. MOHAMMED, HELENA MOTTA,
CHRISTOPHER MUHANDO, NYAWIRA MUTHIGA, MARCOS PEREIRA AND

MICHAEL SCHLEYER



Status of Coral Reefs of the World:  2002

64

INTRODUCTION

The coast of Eastern Africa has an almost
continuous string of coral reefs, whether
fringing the coast and islands, or forming
barrier or platform reefs offshore from Somalia
to just into South Africa. This regional review
focuses on the years 2000 to 2002 and builds on
the report ‘Status of coral reefs in Eastern
Africa: Kenya, Mozambique, South Africa and
Tanzania’ by D. Obura, M. Suleiman, H.  Motta,
and M. Schleyer published in Status of Coral
Reefs of the World: 2000.  In Eastern Africa,
coral reef monitoring data are collected by a
variety of national institutions, as well as local
and international NGOs.  Monitoring activities
are an increasingly part of projects to establish
and manage Marine Protected Areas (MPAs), in
addition to the more traditional scientific
monitoring carried out through research
organisations.  Since 1999, following the
massive loss of corals following the El Niño of
1998, increasing efforts are being made to
improve regional consistency of monitoring
and reporting of information, through the
increasing development of national,
international and global networks of scientists,
coral reef managers and policy-makers.  The
year 2002 marks the first year in which an
inter-governmental task force on coral reefs
has been set up by the countries of Eastern
Africa (and including the island states) through
the Nairobi Convention, coinciding with the
region’s hosting of the World Summit on
Sustainable Development in South Africa.
With these two top-level political landmarks,
regional coordination and support for coral reef
conservation is increasing rapidly.

GEOGRAPHY, ENVIRONMENT AND POPULATION

The coast of Eastern Africa covers 40° of Latitude with the warmer temperatures in the
central region, cool upwelling areas off the coast of Somalia (10°N) and cooler, temperate
waters off South Africa (30°S). The major influence is the South Equatorial Current that
splits from about the Kenya-Tanzania border to flow northward to Somalia and south to
Mozambique. Little is known of Somali reefs, though well developed coral communities
extend as far as the Socotra Archipelago. The extensive string of coral reefs in the central
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zone is broken by major rivers (e.g. Rufuji, Limpopo and Zambezi) that carry large
quantities of sediments and nutrients that impede coral reef growth. 

Fringing reefs are patchy in northern Kenya because of river discharges and cold Somali
current upwelling, whereas a 200km fringing reef dominates the south.  This continues for
two thirds of the 1000km Tanzanian coast with fringing and patch reefs on a narrow
continental shelf. The main reefs occur around Unguja (Zanzibar), Pemba and Mafia islands,
and along the mainland at Tanga, Pangani, Dar-es-Salaam, Mkuranga, Kilwa (including the
extensive Songo Songo Archipelago), Lindi and Mtwara. About 2 million people live on the
Kenyan coast, mainly around Mombasa, with a significant percentage of them using reefs for
fishing and tourism. The Tanzanian coastal population is about 8 million concentrated
around Dar es Salaam, with many of them depending heavily on the coral reefs.  

The Mozambique coast is the longest (2,700km) with all reef types present: fringing and
island reefs near the Tanzania border as well as high latitude reefs near South Africa. The
main reef tract is 770km long from the Rovuma River, to Pebane in the south.  There are
smaller isolated reefs on the 850km coast from Bazaruto Island to Ponta do Ouro. The
most southerly coral reefs and coral communities in the western Indian Ocean are in
South Africa, growing on a 2-7km wide continental shelf, and rarely reaching the surface.
These reefs are remote from human populations, whereas over 6.7 million people with many
involved in artisanal and commercial fishing, and tourism live on the Mozambique coast.

These coral cover reports for Eastern Africa, before (1997/98) and after (1999 and 2001/02) the El
Niño bleaching clearly show the impact on the reefs with high subsequent mortality.  Coral cover is
listed in percent of the bottom.

1997/98 1999 2001/02

KENYA
Northern Kenya (>10 m) 5.7 1.2
(< 3 m) 13.2 5.1 9.9
Southern Kenya (Protected) 39.6 11.4 19.5
(Unprotected) 20.6 11.4 14.4
OVERALL 26.3 8.1 11.25

TANZANIA
Tanga 53.0 33.3
Pemba 53.7 12.3 16.3
Unguja 45.8 32.0 37.9
Kunduchi 43.0 35.0
Mafia 73.3 19.4 24
Songosongo 35.0 37.5
Mnazi Bay 60.0 20.0
OVERALL 52.0 27.1 26.1

MOZAMBIQUE
Quirimbas 48.4 35
Mozambique I. 32.5 30
Bazaruto 69.5 65
Inhambane 13.8 7
Inhaca

50.0 40
OVERALL 42.8 35.4
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MORTALITY AND RECOVERY FROM THE 1998 EL NIÑO CORAL BLEACHING EVENTS

Coral bleaching and mortality during the El Niño event of 1998 was most severe in the
north, and diminished to virtually nothing in the south. The bleaching started in the
south in February–March 1998, and finished in May in the north, following the path of the
solar zenith during the southern Summer. Damaged reefs showed marked increases in
fleshy, turf, calcareous and coralline algae on the newly dead corals, especially where
herbivorous fish populations were depleted; therefore there was less algal growth in
protected fish reserves.  The mortality not only included hard corals, but also many soft
corals and other coelenterates (cnidarians) were killed.

The most severely damaged reefs were in Kenya and Tanzania with levels of coral
mortality of 50-90%. Coral cover on lagoon patch reefs and fore-reef slopes in southern
Kenya dropped from an average of 30% to 5-11% within and outside MPAs. There was
similar bleaching in northern Kenya in shallow areas, but below 10m depth coral
mortality was often less than half. In Tanzania, there was high bleaching (60-90%) at
Tutia reef in Mafia Island Marine Park, and Misali reef on the west coast of Pemba,
whereas there was 10% or less bleaching on Unguja Island, Zanzibar.  

Recovery since 2000 has been patchy in both countries, for example in northern Kenya,
shallow reefs are generally recovering from the bleaching (see Table), while deeper reefs
have suffered continuing declines in coral cover.  This variability in recovery also occurs
between adjacent reefs, with some showing good recovery while neighbouring reefs do
not.  In general, reefs within MPAs have shown higher recovery rates of coral cover than
those outside, especially on Chumbe Island off Zanzibar, and Mombasa Marine Park,
Kenya.  Some MPAs, however,  including Malindi Marine Park did not show this pattern.
Recruitment is overwhelmingly dominated by Pocillopora and  has also been variable.
Peak values of recruits >20 per m2 were recorded for Mafia (Tanzania), and Kiunga
(Kenya), though average levels are much lower in the range of 1-3 per m2. 

The most extensive bleaching in Mozambique was on exposed reefs in the north, with up
to 99% mortality on some patch reefs.  Reefs in sheltered bays, where there are naturally
higher levels of nutrients and turbidity, and more variance in water temperatures, were
least affected. Reefs affected by bleaching have shown little recovery by 2002, although
inaccessible reefs (in the north) and those in MPAs showed greatest improvements in
coral cover and had the most complex fish populations.  Some recovery was recorded, in
the form of primary colonisation by soft corals.  Massive floods in southern Mozambique
from February to May 2000 caused extensive damage to coral reefs by sedimentation.
Hard and soft corals in the Xai-Xai lagoon suffered declines of 60% and 95% (from 19%
and 5% cover respectively), with minimal recovery by December 2001.

There was no bleaching of hard corals in 1998 in South Africa because most corals grow at
12m or deeper. However a steady increase of 0.27°C has been measured in-situ since
temperature recording began in 1994.  During this time, hard coral cover has increased
(from 15% to 30%) and soft coral cover remained stable (at 30%) on reef slopes at 12m
depth.  Conversely, on reef tops, hard coral cover has increased less (from 15% to 20%)
and soft coral cover decreased (from 60% to 50%).  While bleaching was absent in 1998, it
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did occur in 2000 associated with elevated temperatures over 28.8°C and clear water
conditions.  In the short term, it appears that warming temperatures may improve
conditions for corals in high latitude reefs, however long-term increases in temperature
are likely to be detrimental here as well.

Coral mortality during the 1998 El Niño event was more intense on the fast growing
genera Acropora, Pocillopora, Stylophora and Seriatopora, as well as Galaxea and
Echinopora, with up to 100% bleaching and mortality. In some other genera (e.g. Fungia,
Coscinaraea, anemones) there was high bleaching, but high rates of immediate recovery.
Many other coral groups (e.g. Montipora, Astreopora, faviids, agariciids, poritids,
siderastreids, and most octocorals and zoanthids) bleached at variable levels, but the full
impacts are difficult to determine in these relatively rare corals. Thus, there will be a shift
in the structure of the coral community in the short to medium term away from species
that grow and reproduce most rapidly to slower growing, massive species. Recovery will
depend on available parent stock for new recruitment and the absence of short-term
repeats of these damaging El Niño events.  Higher coral recovery rates in MPAs suggest
that a healthy parent stock improves local coral recruitment and regrowth potential,
though these factors are yet to be tested in Eastern Africa.

PRINCIPAL THREATS AFFECTING CORAL REEFS

Over-fishing and destructive fishing, pollution, mining, deforestation and poor land
management practices, and poorly managed and planned tourism are the major stresses
damaging coral reefs on the Eastern African coast. Excessive and destructive fishing was
the major anthropogenic problem for reefs in Eastern Africa in the 1990s until the
damaging 1998 El Niño bleaching event. The damaging fishing practices include using
dynamite, pull-seine nets, poisons, over-exploitation of small fish in small mesh nets and
traps, and over-harvesting of octopus, shellfish, sea cucumber and lobster. The countries
have implemented measures to reduce fishing pressures, including controls on dynamite
fishing in Tanzania, through joint community, NGO and government pressure, and put a
ban on aquarium fish collection in Mozambique until it can be shown to be sustainable.
All countries are devolving more power to local communities to monitor and manage
their own fishery resources, largely through the mediation of conservation and
community development initiatives.

Climate change is affecting Eastern African coral reefs through additional mechanisms to
temperature-induced bleaching and mortality.  In 2001, there were dramatic floods in
southern Mozambique, which increased sediment flows into coastal waters and
demonstrated the importance of sedimentation on controlling reef growth and survival.
The slow background increases in water temperatures in the colder waters of South Africa
apparently have a positive impact on hard coral growth and survival. However, this is
likely to be reversed at higher temperatures when bleaching thresholds are reached, and
when coral growth and calcification rates are reduced due to the effects of increasing CO2
concentrations on the chemistry of seawater.  In January-February 2002, a large-scale
Harmful Algal Bloom (HAB) impacted the coasts of Somalia and Kenya, and smaller ones
were reported simultaneously off Zanzibar in the South and Yemen in the North.  Three
weeks after the HAB, a fungal disease caused high mortality in Montipora, Astreopora and
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Echinopora, and moderate mortality in Pocillopora, Acropora and Platygyra on many
reefs in Kenya and Tanga in northern Tanzania.  These epidemics may be related to
oceanographic and monsoon changes influenced by climate change, and if so, are likely to
increase in frequency and intensity in coming years.  

Meanwhile, human populations are increasing rapidly throughout Eastern Africa and the
associated local threats of increased sedimentation from rivers, rapid coastal development
and construction, increased shipping and harbour development, increased coastal mining,
and higher levels of pollution and rubbish disposal will continue to affect reefs near
population centres.  Tourism is a major industry in Eastern Africa, and coral reefs are a
primary tourist attraction on the coast.  Unplanned developments have resulted in serious
reef damage in key areas.  Now ‘ecologically friendly’ and community-based tourism
developments are encouraged, especially smaller enterprises focused on diving and
wilderness activities. In addition, reef restoration has become a focus of a number of
community development and conservation initiatives, such as in the Kinondoni
Integrated Coastal Area Management Programme off Dar es Salaam where restoration is
an integral part of the ecotours, with local communities gaining economic benefits and
environmental awareness. Another is the Kiunga Marine Reserve Project, managed  by the
Kenya Wildlife Service and World Wide Fund for Nature.

SOCIO-ECONOMIC STUDIES ON CORAL REEFS

The socio-economic role of coral reefs in Eastern Africa has received considerable
attention in the last 2 years, stimulated by the sudden degradation of reefs during the
1998 El Niño, as well as long term declines in fisheries stocks and reef health.
Community-based MPA projects are developing socio-economic assessments and
monitoring as part of their regular activities, although standard methods have not yet
been developed. A number of initiatives are attempting to advance understanding of socio-
economic dependence on reefs at the regional level, including a ‘Socioeconomists
network’. This project is developing socio-economic monitoring methods as part of the
GCRMN (supported by the Government of Finland through CORDIO), the Reef
Livelihoods Assessment project, the Regional Fisheries Information Systems project
(SADC) and the Fisheries Management Science Programme (the last 3 supported by DFID,
UK).  All of these focus on the local scale of community and sustainable livelihoods,
because artisanal and small-scale fishing are the main socio-economic uses of coral reefs
by the communities. 

An analysis of the socio-economic impacts of the El Niño found that there were subtle
changes in fish biomass and fisheries yields in Kenya and the Seychelles, but these could
not be attributed to bleaching impacts.  Furthermore, while assessments of ‘Willingness to
Pay’ by tourists has indicated potential bleaching-related losses of US$5-9 million in 2001
for Mombasa, Zanzibar and the Seychelles, these theoretical tourism losses have not been
seen in practice. Assessments by CRCP and KWS found no significant fish biomass
changes after the bleaching coral death in MPAs.  
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MARINE PROTECTED AREAS

There are effective and long-lasting MPAs in all countries, and most of the countries have
plans to create new ones and improve the management of existing MPAs. This has in part
been catalysed by the massive loss of coral reefs in 1998. Local and international NGOs
(e.g. IUCN, WWF) and tourist operators have been active in assisting governments and
communities establish MPAs. MPAs are centrally planned in Kenya, Mozambique and
South Africa, whereas in Tanzania there is a larger component of local implementation
and co-management. There has been considerable sharing of lessons learned along the
Eastern African coastline and plans are underway to create a network of coordinated and
linked parks across national boundaries. A major factor limiting success in these MPAs is
the level of local acceptance and involvement, particularly when fishing areas are closed
and it is difficult to demonstrate a ‘spill over’ effect with higher catches in adjacent areas.
Most MPAs have a lack of resources and trained staff to be fully effective.  The capacity for
MPA management has increased through several training initiatives, including the
recently concluded Regional MPA management course conducted by WIOMSA in
collaboration with the Coastal Zone Management Centre of the Netherlands.  There is also
a keen interest among MPA managers to establish a network to enhance collaboration and
information sharing.
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Marine national parks and reserves in Eastern Africa.

Marine Protected Areas Year Gazetted Area (km2) Management Plan
Kenya

Kiunga Marine National Reserve 1979 250 Yes
Malindi Marine National Park 1968 6.3 Yes
Watamu Marine National Park 1968 12.5 Yes
Malindi-Watamu Marine National Reserve 1968 165 Yes
Watamu-Mida Creek Marine National Reserve 1968 32 Yes
Mombasa Marine National Park 1986 10 Yes
Mombasa Marine National Reserve 1986 200 Yes
Diani Marine National Reserve 1995 75 No
Kisite Marine National Park 1978 28 Yes
Mpunguti Marine National Reserve 1978 11 Yes

Tanzania
Maziwi Island Marine Reserve 1981 - No
Misali Island Conservation Area 1998 21.58 No
Mnemba Controlled Area 1992 0.15 -
Chumbe Reef Sanctuary 1994 0.3 -
Menai Bay Conservation Area 1997 467.5 No
Dar-es-Salaam Marine Reserves System 1975 No
-Fungu Yasini Marine Reserve 7.5
-Mbudya Marine Reserve 8.9
-Bongoyo Marine Reserve 7.3
-Pangavini Marine Reserve 2.0
Mafia Island Marine Park 1995 822 Yes
Mnazi Bay-Ruvuma Estuary Marine Park 2000 650

Mozambique
Bazaruto National Park 1971 150 Yes?
Inhaca and Portuguese Islands Reserve 1965 20 -

South Africa
Greater St Lucia Wetland Park (Maputaland  
and St Lucia Marine Reserves) 1979 822 Yes
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Regional linkages between MPAs at the biological and management levels are increasingly
recognised as important, with IUCN, WWF and ICRAN (International Coral Reef Action
Network) all developing major initiatives in Eastern Africa.  All three initiatives include
strong participation and involvement from national MPA and marine management
institutions.  In addition, a Group of Experts in Marine Protected Areas (GEMPA) has been
established in the region, hosted by WIOMSA and UNEP.  IUCN has been developing a
program for the assessment of Management Effectiveness of MPAs through a program
supported by NORAD (Norway) to assist the countries in the region implement the Jakarta
Mandate of the Convention on Biological Diversity.  This has involved the establishment of
a regional advisory group and implementation of a number of activities to assess and
improve the understanding of effective management of MPAs, and to develop tools to
achieve these ends.  The WWF East Africa Marine Ecoregion programme has undertaken a
series of consultative workshops to select priority sites for protection, and establish
targets and actions to achieve a regionally consistent network of MPAs in the long term.
The ICRAN project is being implemented in Eastern Africa by UNEP, with a focus on
demonstration of good practices for MPA management at selected sites including the
Malindi-Watamu MPA complex and Dar-es-salaam Marine Reserves, with a further series
of target sites for improvement of management actions.

Two new MPAs were recently declared in Mozambique, greatly increasing the potential
protection for  large coral reef areas. The Tanzania Coastal Management Partnership
(TCMP) has worked to develop a National Coastal Strategy to provide the framework and
resources to assist districts develop coastal action plans for coral reef management and
conservation.  Success has been achieved in enforcing laws against dynamite fishing and
developing strategies to boost ecotourism.

NATIONAL AND INTERNATIONAL POLICIES AND INSTITUTIONS

All countries have a mix of cross-sectoral laws within different government ministries
relating to coastal resources, including coral reefs. This results in poor enforcement and
disputes over control. Now there is a move towards integrated coastal management and
harmonised policy and legislation requiring Environmental Impact Assessments to
control development.  The approach in each country varies somewhat, with the following
key national institutions mandated with coral reef management and conservation:
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New MPA initiatives established in Mozambique in 2000-2002.

MPA Name Region/Country Institutions Comments
Quirimbass Northern Mozambique government Announced by Mozambique
Archipelago Mozambique WWF-Mozambique government as a ‘Gift to the Earth’.  

Remote archipelago but with significant 
resource use.

Bazaruto National Mozambique Mozambique Marine Extension of the existing Bazaruto 
Park (extension) Parks unit National Park to include all islands in 

the archipelago, and large areas of 
marine environment (1,400 km2).
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• Mozambique – Sustainable Development Center for the Coastal Zone (CDS-ZC),
within the Environment Coordination Ministry, that operates under the
umbrella of a National Coral Reef Management Programme;

• Tanzania – the Tanzania Coastal Management Partnership (TCMP), a
partnership between the National Environment Management Council and
University of Rhode Island and USAID, is coordinating the process to develop
the National Integrated Coastal Management Strategy. The Strategy is
providing a framework for management of coastal and marine resources
including coral reefs at the national and coastal district levels. The Tanzania
Marine Parks and Reserves Unit operates a growing number of MPAs;

• Kenya – the National Environmental Management Authority (NEMA), recently
established under the Environmental Coordination Act will have overarching
authority on environmental issues, with the Integrated Coastal Area
Management Secretariat (chaired by the Coast Development Authority) and
Kenya Wildlife Service having primary responsibilities in ICZM and MPAs
respectively.

As part of the Eastern African region under the UNEP Regional Seas Programme, Eastern
African mainland states are party to the Nairobi Convention.  At the recent Conference of
Parties held in Mozambique in December 2001, a Coral Reef Task Force was established
under the Nairobi Convention to assist countries develop and coordinate coral reef
management and monitoring activities.  The countries also recognised the relevance of
the International Coral Reef Initiative, which held a regional meeting and the
Coordinating and Planning Committee meeting immediately preceding the Nairobi
Convention COP.  In the future, it is hoped that this alignment between the primary
regional environmental convention and global initiatives on coral reefs will enhance
support at the national level for coral reef monitoring, research and management.

Community-based coral reef monitoring has been running in Tanga, Tanzania since 1996,
and KICAMP monitoring is conducted by local fishermen with supervision from scientists.
This year TCMP is developing a National Coastal Monitoring Plan, which includes coral
reefs, to promote community-based monitoring throughout the country and to
standardise techniques.

CORE CONCLUSIONS

• Eastern African coral reefs are recovering from the widespread devastation of
approximately 30-50% of the reefs during the 1998 El Niño, with coral cover
returning to similar levels to pre-bleaching conditions for heavily fished reefs,
and to between one third to one half pre-bleaching levels on protected reefs.

• A number of new, large-scale impacts, such as floods, Harmful Algal Blooms
and coral disease, occurred in 2001-2 that may be related to changing climate
and have significant impacts on coral reef and marine ecosystems.

• Socio-economic studies of coral reefs, and programs to improve management of
MPAs that contain coral reefs are becoming increasingly common in Eastern
Africa, and feeding into an increasingly dynamic network of coral reef research
and management organisations and institutions.
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• Regional projects and networks relating to coral reefs are growing in number in
Eastern Africa and more broadly in the Indian Ocean. They involve all levels of
participants from local to international levels, providing multiple opportunities
to address coral bleaching and climate change issues at a large scale.

RECOMMENDATIONS TO IMPROVE CORAL REEF CONSERVATION

• Greater integration of monitoring at the national levels is required, along with
improvements in methodology, data standards and archiving tools.  Reporting
of monitoring information at national levels needs streamlining, to improve the
comprehensiveness of information available regionally and internationally.
Longer-term commitment of support, from local institutions to international
donors, is needed to give the necessary longevity to monitoring at national and
regional levels.

• Socio-economic assessments are being increasingly implemented, and a pilot
monitoring program under the GCRMN is under trial.  Greater technical and
academic investment in socio-economic capacity is needed to improve data
quality and standards, as well as to facilitate interpretation for management
needs.  Increased investment in research and activities centred on livelihoods
and poverty alleviation will make important contributions to long-term
sustainability of coral reef resource use.

• The increase in regional networks and collaborations among Eastern African
countries, including the island states, needs to be supported with networking,
communication and travel funds, to consolidate regional integration in
monitoring, management and conservation of coral reefs.
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MALINDI AND WATAMU NATIONAL PARK AND RESERVE, 
KENYA – ICRAN DEMONSTRATION SITE

The Malindi-Watamu National Park and Reserve stretches 30km along the central
coast of Kenya.  Its jurisdiction extends 5km from the coast and includes beaches
south of Malindi town.  The MPA encompasses several different marine ecosystems,
including coral reefs, seagrass beds and mangroves.  There are important nesting
sites for turtles, and several marine mammal species have been reported within the
boundaries of the protected area.  The Kenya Wildlife Service manages the MPA and
the staff includes scuba diving, security and gate rangers (who collect revenue), as
well as boat operators. Entrance fees from all National Parks and Reserves are
managed by the Kenya Wildlife Service, and allocated from the central budget to
protected areas around the country

Capacity for MPA management in Malindi-Watamu National Park and Reserve is
developing.  Current activities include training managers and users in resource
management, creating management plans and codes of conduct for boat operators and
their associations, upgrading the Malindi Boat Operators offices, boats, engines and
snorkel equipment, and building fish landing sites at key locations within the reserve.

Ecological Monitoring: Several institutions are involved in ecological monitoring in
Malindi, including the Kenya Wildlife Service, the Wildlife Conservation Society, Coral
Reef Conservation Project (CRCP) and the Coral Reef Degradation in the Indian Ocean
(CORDIO) project. Information on benthic cover, coral and fish diversity, coral
recruitment, fish abundance, predation, herbivory and diversity and density of mobile
invertebrates is collected at least annually. Data indicate there has been some recovery
from the mass mortality 1998 e.g. through both coral recruitment and re-growth. There
are also indications of more rapid recovery, higher species diversity and higher fish
abundances in no-take zones of the Park, than in the surrounding Reserve. 

Socio-economic Monitoring: There is increasing dialogue and communication
between collaborating institutions including Fisheries and Forestry Departments, the
local administration, fisher communities, tourism sector and local residents. The draft
management plan that was developed through an extensive consultative process is
in need of re-examination and adaptation.  During the process, considerable socio-
economic data were collected, and fisheries catches are monitored.

Monitoring Effectiveness: A regional management effectiveness initiative is being
implemented by ICRAN and IUCN. Improved management activities will be initiated
in Malindi in the near future, and the comprehensive ecological monitoring data,
visitors statistics as well as numerous case studies will provide reliable information
for an adaptive, effective management strategy. Additional parameters will be added
as needed. Contact: Nyawira Muthiga, nmuthiga@Africaonline.co.ke

Coral reefs are 30% of the natural resources.  
Ecological Monitoring is effective.
Socio-economic Monitoring is effective.

ICRAN MAB
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DAR ES SALAAM MARINE RESERVE, TANZANIA – 
ICRAN DEMONSTRATION SITE 

The Tanzanian coastline is lined with fringing reefs, bays and estuaries.  North of the capital
Dar es Salaam, there are marine reserves around 4 islands: Mbudya; Bongoyo; Pangavini;
and Fungu Yasini, which include coral reefs, mangroves and seagrass beds. Over-
exploitation and unregulated tourist activity has resulted in environmental degradation
within the Reserves. Recreational divers report a decrease in fish abundance and an
increase in bleached and broken coral.  Fishermen have observed a decline in fish catches,
which they attribute to the use of small mesh nets (especially beach seine) and blast fishing.

The Dar es Salaam Marine Reserves were established in 1970 under fisheries
legislation and in 1998 were transferred to Marine Parks and Reserves, and the Board
of Trustees oversees the establishment and management of the Reserves. The most
prominent stakeholder groups are fisher communities, visitors and tourists to the
islands and the Dar es Salaam Yacht Club. There is an overwhelming support for the
development of a management plan among all stakeholders. There are plans in
progress to improve the success of the reserves.  These include:  

• Changing the status of the area from Marine Reserve to Marine Park, leading
to a multi-user system in integrated coastal management for the Dar es
Salaam coast;  

• Creating fishery management plans; 
• Improving enforcement by establishing regular patrols;  
• Installing mooring buoys in sites that receive large numbers of visitors e.g.

Bongoyo and Mbudya;
• Developing and implementing a structure for the payment and collection of

MPA entry fees;
• Raising awareness of marine conservation and management issues; and 
• Involving local communities in all management decisions

Ecological Monitoring: A comprehensive and regular program of ecological monitoring,
including fisheries data collection and reporting, is planned.  Coral cover and recruitment
is monitored regularly.  Studies aimed at assessing the marine habitats in the Dar es
Salaam Marine Reserve have shown that the resources are heavily depleted, but the area
is still viable as an MPA.  Coral restoration projects have commenced. 

Socio-economic Monitoring: Very little work had been carried out on the
stakeholders and the interaction they have with the resources of the Dar es Salaam
Marine Reserve.  Recent work has identified the key stakeholders, assessed their
attitudes and interests, determined the existing and potential socio-economic
benefits and the social attitudes relevant to conservation and the sustainable use of
the marine resources.

Monitoring Effectiveness: A management plan to promote sustainable uses of the Dar es
Salaam Marine Reserve Work is being developed.  A considerable amount of information
exists on the biological status of the reserves though several areas still require attention.  

Coral reefs are 30% of the natural resources.  
Ecological Monitoring is occasional.
Socio-economic Monitoring is occasional.
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GREATER ST LUCIA WETLAND PARK, SOUTH AFRICA – WORLD HERITAGE SITE
The entire east coast of Africa is connected by a chain of coral reefs which extends
into the Greater St Lucia Wetland Park World Heritage Site (north-east coast of South
Africa). These are at the southern limit of coral reefs in the western Indian Ocean.
This site also includes the Ramsar site of Turtle Beaches/ Coral Reefs of Tongaland.
The coral reef comprises 3 reef complexes: the Kosi Reefs or Northern Complex; the
Sodwana Bay reefs or Central Complex; and Leadsman Shoal or the Southern
Complex.  The Northern and Southern complexes both lie within highly protected
sanctuaries, which limit recreational diver use.  The Central Complex is the largest
and most accessible by motor vehicle and boat and receives about 100,000 dive
visits per year.  

The major coral reefs in South Africa all are in the Greater St Lucia Wetland Park and
the combined research and monitoring results have contributed towards the
development of a management strategy for the central area.  Research has also
provided substantial input on the reefs for a proposal to proclaim the Greater St Lucia
Wetland Park as a World Heritage Site.  The reefs have especially rich biodiversity
and tremendous potential for ecotourism.  They constitute one of South Africa's most
diverse and valuable, yet scarce and fragile ecosystems. The reefs are favoured by
sport-fishermen and they have become increasingly popular for sport diving.

Ecological Monitoring: Monitoring began in 1991 to provide baseline information on
the ecology and management of the reefs.  The Oceanographic Research Institute (ORI)
has conducted coral reef research and monitoring, including programs such as:
species composition of the principle fauna; reef community structure; environmental
stress factors; reproduction; interactions and human impacts; coral larval dispersal and
recruitment; coral bleaching and causes; effects of climate change through biodiversity
assessments; and details on the taxonomy and toxicology of various benthic taxa.
Larval dispersal and recruitment is monitored on settlement plates, and the possibility
of multiple settlement periods for different corals is being investigated. Data from
temperature recorders shows an upward trend in sea temperature at Sodwana Bay
(0.25°C per year) with a maximum reached in the summer of 2000 nearing those
measured during the 1997-1998 El Niño event. While there was very mild bleaching in
1998, bleaching was severe enough to warrant measurement in 2000.  

Socio-economic Monitoring: No information was provided.

Coral reefs are 40% of the natural resources.
Ecological Monitoring is effective.
Socio-economic Monitoring is unknown.
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KIUNGA MARINE NATIONAL RESERVE – MAN AND THE BIOSPHERE RESERVE
The 250km2 Kiunga Marine National Reserve is a marine-protected area in northern
Kenya, close to the Somali border. It was gazetted in June 1979, and together with the
terrestrial Dodori National Reserve, became a UNESCO Biosphere Reserve in 1980.

The area is of local and global importance for its habitat, species and physical and
biological processes. Mangroves, seagrass beds and coral reefs act as homes,
nursery and spawning grounds for populations of fishes, crustaceans, invertebrates
and mammals. It is a key nesting site for the 3 species of turtles found in Kenya, the
Green, Hawksbill and Olive Ridley. Dugong are occasionally seen around the reserve.
The area is also known for having the world's largest breeding populations of roseate
terns, and is a key feeding ground for many migrant species.

Ecological Monitoring: Monthly catch assessments are made in each village around
the reserve, providing valuable data to the management authorities and the local
fishermen. Catch data are complemented by quarterly fish surveys and coral reef
assessments. The Kiunga Marine National Reserve team, in collaboration with the
Wildlife Conservation Society, carried out the first coral reef survey in 1998, just
before the coral reef bleaching event. Thus it was possible to determine the rates of
recovery of coral reefs recently protected from heavy fishing. There are also projects
to assess methods to restore degrading reefs. A local community turtle-monitoring
program, supported by Kenya Sea Turtle Conservation Committee, was established
in 1997.  

Socio-economic Monitoring: An environmentally friendly handicraft industry has
been created to generate income for households and tidy up the beach.  Rubber flip-
flops washed onto the beach are collected and carved into a variety of handicrafts
including key rings, necklaces, belts and bags. The income goes directly to the
community and to finding long term management strategies for the area.

Coral reefs are 50% of the natural resources.  
Ecological Monitoring is effective.
Socio-economic Monitoring is effective.
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ISRAEL CORAL REEFS OF EILAT, GULF OF AQABA (EILAT), RED SEA

Israel has approximately 12km of coastline in the northern Gulf of Aqaba (Eilat),
between Jordan and Egypt, with one Marine Protected Area (155ha), and one Costal
Protected Area (16ha). The reserves are governed by the state of Israel. These are
among the most northerly coral reefs in the world (30°N), which grow on a narrow
shelf before it drops to 400-700m. The hard coral diversity is relatively high with over
100 species, as well as about 350 species of reef fishes including a high proportion of
endemics. Anthropogenic stresses from intensive tourism activity and poor water
quality from mariculture effluents, sewage discharges, flood waters, ballast and bilge
water, and discharges of fuel, oil, detergents, phosphates, pesticides, anti-fouling
compounds are damaging the reefs. Monitoring of the coral community in the Nature
Reserve of Eilat, reveals that the live coral cover has decreased in the last 15 years by
76% and the number of coral colonies by 73%. During this period, there has been a
major decrease in the abundance and cover of the key coral species. Coral recruitment
has been declining steadily by 53-96% since 1997. Bacterial diseases of fish are on the
increase, in parallel with increases of diseases recorded of fish in the mariculture farms,
located 5km north of the Nature Reserve of Eilat. During 1990-1998, the waters of the
northern Gulf of Eilat contained 0.4µ mole. per litre Nitrate and 0.3µ mole. per litre
Phosphate. In 1999-2000, the waters at 500m depth were nutrient enriched at 500m
depth to 0.7 and 0.5µ mole. per litre, respectively. These increases result principally
from the mariculture industry, which contributed 10 times more nutrients than all
other sources. During winter and spring, nutrient-rich deep water rises and causes
seasonal blooms of algae, which can smother corals and block light penetration. About
20% of shallow water corals died during a severe upwelling in 1992. During the last 10
years, the mariculture industry has grown exponentially from 300 tons of fish per year
in 1993 to 2,000 tons per year in 2000. The fish are fed with 4150 tons per year of
‘fish pellets’ which adds 242 tons of Nitrogen and 40 tons of Phosphate annually into
the area. Currents carry the nutrients from the mariculture industry into the Coral
Nature Reserve, and are probably the major cause for 49% coral colony mortality and
a decrease of 62% in coral cover between 1993-2000. By any criteria, the coral reefs of
Eilat are extremely degraded and considered to be in a ‘critical state’. If eutrophication
of the water is not be stopped immediately, the final collapse and total destruction of
the unique coral reefs of Eilat is almost certain. The only chances for restoration of the
reefs are extreme protection measures against all human disturbances. From: Yossi
Loya , Tel Aviv University, Israel yosiloya@post.tau.ac.il, and David Zakai, Israel
Nature & National Parks Protection Authority Eilat, Israel, dudu.zakai@nature-
parks.org.il


