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5.  STATUS OF CORAL REEFS IN THE SOUTH WEST

INDIAN OCEAN ISLAND NODE: COMOROS,
MADAGASCAR, MAURITIUS, REUNION AND SEYCHELLES

ABSTRACT

A regional monitoring network of the GCRMN was formed just after the major coral
bleaching event in 1998. The goal was to assist the Comoros, Madagascar, Mauritius,
Reunion and Seychelles manage their reef resources within the Regional Environment
Programme of the Indian Ocean Commission. The Node is now being financed for 3 years
by the Global Environment Facility (GEF and World Bank) and the European Union to
continue coral reef monitoring to strengthen the capacity of national networks to provide
data and advice for resource management. The extent of monitoring has increased from
43 stations in 1999/2000 to more than 70 stations in 2002, with more than 20 stations in
Marine Protected Areas (MPAs). The trend on Comoros is for considerable coral
regeneration following the 1998 bleaching. The recovery in the Moheli MPA is greater
than in Grande Comoros, where regeneration and coral growth is slow. There is an urgent
need for rational management of fishing, extraction of materials, and urbanisation on the
coasts. In Madagascar, there are signs of damage on reef flats near human activities (North
West, South East, East coast), whereas isolated reef slopes are in better condition. Reefs in
Mauritius continue to be relatively stable, although domestic and agricultural pollution at
some sites continues to degrade the coral reefs.  While the damage in not alarming, the
authorities should implement management to control damaging activities. Six new sites
were added in 2002 on Rodrigues using GCRMN recommended methods. Coral
communities on the fringing reefs have a healthy cover of hard coral, although species
diversity is not high. The principal trends over 4 years on La Reunion are for relative
stability of coral cover and fish populations in the Saint-Leu and Saint Gilles sectors.
Corals on the inner granite islands of the Seychelles remain severely degraded since the
1998 bleaching event, however, there has been a slight increase in coral cover and more
recruitment in the last 2 years. Coral bleaching and mortality in 1998 was most severe in
the north (Seychelles and Comoros), whereas there was rapid recovery on Madagascar,
Mauritius and Reunion, after less severe bleaching. There was localised bleaching in 2001
in Reunion, and in March 2002 on Rodrigues and Seychelles.  The coral reef monitoring is
fulfilling a need for the data as the foundation for Integrated Coastal Management.

INTRODUCTION

The coral reefs of the Indian Ocean have high biodiversity and include many endemic
species. Moreover, these reefs are particularly important in the economies of Comoros,
Madagascar, Mauritius, Reunion, and Seychelles, and provide considerable coastal
protection from strong cyclonic activity. These 5 countries are all experiencing increases
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in human populations and  environmental pressures that are resulting in depletion and
degradation of coral reef resources. If this continues, there will be severe economic losses
in fisheries, tourism, and shoreline protection, as well as a loss of biodiversity. The need
for urgent and improved conservation efforts in the face of these human pressures as well
as damage from natural events was emphasised during recent regional meetings.

The coral reefs of the region vary from those fringing large to medium sized islands
(Comoros, Madagascar, Mauritius, Reunion, Seychelles), to isolated atoll reefs (Comoros,
Mauritius, Seychelles), and the region also includes the large submerged banks of the
Mascarene Plateau. Most reefs near large land masses show obvious signs of degradation,
whereas many of the isolated reefs remain in good condition.

A regional monitoring network was formed in 1998 to assist these countries in managing
their reef resources with the guidance from the Indian Ocean Commission (Regional
Environment Programme; 1995-2000). This network functions as a GCRMN Node, ‘South

80



Status of Coral Reefs in the South West Indian Ocean Island Node

West Indian Ocean Island States’, with funding from a new, 3 year program of the Global
Environment Facility (administered by the World Bank) and the European Union, which
builds on the initial activities and focuses on strengthening national monitoring capacity.
The countries are increasing the scale and frequency of monitoring and assembling data
into accessible databases to improve the information available for implementing
integrated management and conservation of the reefs.

This report updates the reef monitoring and coral recovery after the 1998 bleaching event
in the report presented in 2000: ‘Status of coral reefs of the Southern Indian Ocean: the
Indian Ocean Commission Node for Comoros, Madagascar, Mauritius, Reunion and
Seychelles’, by L. Bigot, L. Charpy, J. Maharavo, F. Abdou Rabi, N. Paupiah, R.
Aumeeruddy, C. Villedieu, and A. Lieutaud, in ‘Status of Coral Reefs of the World: 2000’.

STATUS OF CORAL REEFS 2002
The number of regional Sites monitored has increased considerably since 2000 for most of
the countries (from 43 monitoring stations in 1999/2000 to 74 in 2002). A focus of
establishing new stations was to ensure improved monitoring within MPAs with 20 new
sites established in 2001-2002.

These Sites (larger areas) were chosen to determine trends in reef status over time at
representative sites, which however, cannot cover the full complexity of reefs in this
region. Within regional Sites there are often several monitoring Stations where transect
assessments are performed. 

Comoros
In 2002, 10 survey Sites were monitored within 6 geographic sectors - 3 around Moheli
(Itsamia, Nioumachoi, Fomboni) and 3 on Grande Comores (Mitsamiouli, Itsandra,
Comotel). There is a general trend for strong regeneration of corals following the 1998
bleaching event that caused the death of more than half of the corals. The recovery was
better at sites remote from intense human pressures like Moheli, as well as those
protected from the ‘Kussi’ southern trade winds. Other sites like Candzoni and Itsandra
had moderate coral recovery, whereas on Grande Comoros, there was slow regeneration
and coral growth.
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Country Stations in  Stations in New Sites MPA Sites
1999 - 2000 2002 in 2002 in 2002

Comoros 11 16 10 6
Madagascar 14 19 11 2
Reunion 8 14 7 7
Mauritius 
(inc. Rodriques) 4 13 8 0
Seychelles 6 10 8 5
TOTAL 43 72 44 20
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Mitsamiouli is the main tourist area, where the local population actively conserves the
reefs by prohibiting sand and coral mining, and attempts to manage fishing damage,
which is the main economic activity. Coral cover on the reef flat has shown a slight
decrease from 46.8% in 1998 to 36.5% in 2002. Most of the corals are sub-massive or
massive, possibly because these corals are more resistant to bleaching. The corals on the
reef slope have been extensively degraded by destructive fishing (dynamite, anchors, small
mesh nets) and the study site shows a drop in cover from 75% in 1998 to 24% in 2002,
and few fishes. Groupers and other predatory fish are small probably due to strong fishing
pressure. Coral recovery after the 1998 coral bleaching has been slow, although the reef
flats appear more stable. Human pressures have increased following the closure of the
Galawa Hotel, which had previously provided protection to adjacent areas. There is a
similar trend on reef flat areas at the Itsandra site, however the outer slopes (12m depth)
have shown some slight growth in the last two years (37% cover in 2002), like many of the
outer slopes of Grande Comoros.

There is clear damage to the coral reefs in front of the Itsamia River which dumps excess
sediment, leaving only massive and opportunistic corals on the reef flat (5% cover). Live
coral cover on the reef-slope is 38% (no change since 2000) and 22% cover of algae, with
the genus Halimeda dominant. Rock and rubble cover has increased since 2000 (13% to
35% in 2002) which is probably linked to the reef flat degradation.

The Nioumachoua sector contains a series of islets in the centre of the Moheli Marine
Park (Candzoni, Mea, Ouenefou), and more monitoring stations because this is a key
location for conservation. The remote Candzoni islet has been severely damaged by blast
fishing and trampling by fishermen over the reef flat, with coral cover down to 20% and
67% dead coral cover, mostly Acropora, which died in 1998. The protected outer-slope has
41% coral cover, which is an encouraging increase over the 20% cover after 1998. The
recovery is a mix of stressed corals regrowing and strong recruitment of new corals. There
is evidence, however, of poaching of turtles and blast fishing. 
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Coral and algal cover as % on Comoros at study sites.

Sector Sites Cover 1999 2000 2001 2002
Mitsamiouli – Trou du Prophète Reef Hard Coral 44.2 - - 36.5
Grande Comore Flat Algae 0.5 - - 23.6

Trou du Prophète Outer Hard Coral 25.2 - - 24.8
Slope Algae 0 - - 19.8

Itsamia - Moheli Itsamia Reef flat Hard Coral - - - 5.0
Algae - - - 20.0

Itsamia Outer Slope Hard Coral 35.5 - - 38.3
Algae 33.0 - - 22.3

Nioumachoi Candzoni Reef flat Hard Coral 40.0 20.0
- Moheli Algae 55.0 -

Candzoni Outer Slope Hard Coral 20.0 - - 41.2
Algae 78.0 - - 47.5

Mea Reef flat Hard Coral - - - 22.8
Algae - - - 47.4

Mea Outer Slope Hard Coral 18.0 - - 52.6
Algae 51.0 - - 20.7
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The remote Mea sites receive less human pressure and are protected from the southern
‘Kussi’ Trade Winds. The reefs are in good condition with more than 50% live coral cover,
and a diversity of species, including many branching forms (12% branching Acropora,
11% table Acropora). This, and the strong recovery at the Candzoni site, indicates good
potential for coral regeneration in the Moheli MPA. There have been no significant
changes in coral cover on the reef flats of the 3 other Nioumachoua islets (Mea 20%,
Candzoni 22%), and coral cover on the outer slopes is also good. 

Madagascar
There are now 22 stations (from 16) at 11 Sites at Tanikely and Dzamandja in the north
(Ifaty, Grand récif de Toliara, Belo sur Mer, and Antrema) in the south and west, and
Lokaro, Fouplointe, Nosy-Antafana, Antanambe and Masoala in the south and east.
Monitoring in 2002 has shown no significant change for the reef slopes in the north and
west sector, however, there has been severe degradation on the reef flat at Dzamandjar
with only 35.8% live corals (compared to 53% at Tanikely). This is correlated with strong
urban and industrial (sugar wastes) pressure. Coral cover on the reef flat at Tanikely was
66% in 1999, and has decreased by 7% since 1998 on the Dzamandjar reef flat.

There was no significant change on the reef slope of Nosy Be, and similarly at Tanikely
where coral cover was 68% in 1999, and 69% in 2002.  The increase in anchor damage to
corals is matched by coral recovery, although sediment impacts are increasing from
external sources. The fish populations in the Tanikely protected area are probably the
largest in the northwest, confirmed by the most recent rapid surveys which show few
changes. Tanikely is not a declared marine park, however the tourist operators and NGOs
provide management and protection e.g. 121 fish species were counted during one dive.

There was 30% coral bleaching at Belo-sur-Mer in 1998, however, the majority of the corals
have recovered aided by clean water and few human impacts, even though there is
considerable algal cover on corals killed in 1998. These coral banks are remote with limited
access, which favours protection. The main activities are line fishing and skin diving for
shells and sea cucumbers. The presence of abundant groupers and other predators,
including the rare Napoleon wrasse (Cheilinus undulatus), indicates lower fishing pressures.
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Cover of coral and algae (%) in the monitoring sites in Madagascar.

Sector Sites Cover 1999 2000 2001 2002
North West – Dzamandjar Reef Flat Hard Coral - - - 35.8
Nosy Be Algae  - - - 0.5

Dzamandjar Outer Slope Hard Coral 50.9 - - 48.2
Algae 4.0 - - 3.8

West – Belo/Mer Belo Outer Slope Hard Coral 30.0 - 56.7 -
Algae - - 14.4 -

East – Foulpointe Reef flat Hard Coral 47.1 - 13.0 - 
Foulpointe Algae  0.5 - 20.8 -

Foulpointe Outer Slope Hard Coral 35.0 - 36.4 -
Algae 6.7 - 3.2 -

South West – Ifaty Reef flat Hard Coral 25.2 28.8 28.7
Tulear Algae 4.7 26.5 - 37.8

Ifaty Outer Slope Hard Coral 40.7 41.9 - 42.0
Algae 27.5 20.0 - 15.0
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Coral cover has also dropped from 47% in 1999 to 13% in 2001 on the Foulpointe reef flat
in the east. This is due to intense over-exploitation and sand accumulation in the lagoon,
whereas cover on the outer slope has not changed much since 1999. Foulpointe has the
only beach close to Taomasina, therefore it should be a good tourist destination, but
intense human pressure has maintained a relatively low coral cover of 36% (unchanged
since 1999) on the outer slope. These are mostly of massive, resistant species, along with
coral rubble and rocks. The reefs are further degrading due to a proliferation of sea
urchins (Echinometra mathaei), which are grinding away at the coral bases.

In the southwest (Toliara/Tulear), the reef-flat has been seriously damaged by
sedimentation, and seagrass beds are now taking over. There is also a decrease in coral
cover on the Ifaty reef flat with an increase in coral covered with algal turf, following the
1998 bleaching (reef flat coral cover for Toliara and Ifaty 24% and 29% respectively). In
2002, the outer slopes of the great barrier reef of Toliara and the fringing reef outer slope
of Ifaty show coral cover of 45% and 42% respectively. The slightly higher level of dead
coral covered with algal turf (15%) is a probable consequence of the 1998 coral bleaching.
Anecdotal evidence is that the Toliara great barrier reef previously had much higher coral
cover. There have been changes on the reef flat between 2000 and 2002, with an increase
in dead coral with algal overgrowth (12% in 2000, 21% in 2002).  Coral cover has
decreased slightly (31% in 2000, 28% in 2002), possibly reflecting the intensive
exploitation and rapid infilling by sand at the great reef. 

Mauritius and Rodrigues
The reference site of Trou aux Biches on the sheltered, tourist coast has been relatively
stable since 2000, although runoff from agriculture continues to degrade the corals with
sediments and fertilisers, causing eutrophication in the lagoon. Coral cover is relatively
unchanged with 44% in 2000 and 39% in 2002, with a slight decrease in algae from 9% to
5%. There is apparently a ‘normal’ population of fishes, with damselfish and butterflyfish
well represented, and abundant herbivorous species. Agricultural and tourist pressures are
increasing and the clarity of the water is decreasing.

The Bambou Virieux site, on the exposed coast, is influenced by the Grand River South
with large sediment inputs, fertilisers and agricultural wastes. Live coral cover on the reef
flat site near the coast decreased from 52% in 2000 to 38% in 2002, while algae have
increased from 8% in 2000 to 23% in 2002, possibly due to the impact of the agricultural
effluent dumped in the lagoon. This corresponds to increased eutrophication in the
lagoon. There is a clear dominance of territorial damselfish on the reef flats, along with
abundant butterflyfish (Chaetodonts) and surgeonfish (Acanthurus spp.). 

The Reef Check data from the Shoals of Rodrigues staff is presented for the first time in
these reports. In early 2002, the staff surveyed 6 more sites around Rodrigues, with
assistance from the Fisheries Protection Service and National Coastguard, using the
recommended GCRMN methods. The fringing reef around Rodrigues appears to be
healthy, with high coral cover, but relatively low species diversity. Algae are not prevalent
and dead corals are rarely encountered on the reef slopes; these facts indicate healthy reef
conditions. However the reef flat in the north was seriously affected by mass coral
mortality in early March 2002, possibly correlating with elevated sea temperatures.  The
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flats are also subject to higher levels of fishing and wave energy during storms, but species
diversity is higher here than on the slope and soft corals are abundant. 

Hard coral cover at the reef slope stations ranged from 44% at Passe Armand to 63% at
Riviere Banane, with less than 5% dead coral, and large areas of hard limestone platform
covered with turf algae (44% and 37% respectively). Acropora species, particularly the
branching forms, dominated at all sites except Passe Armand, with more than 50% of the
cover. Table Acropora, and massive and encrusting corals were the next most abundant
forms. There was low diversity and numbers of reef fish on the reef flat sites, which are
visited regularly by octopus collectors and seine net fishers resulting in trampling, habitat
destruction and over-fishing. Over-exploitation is illustrated by low numbers of larger
herbivorous fish. There are, however, many fish at Passe Armand, Riviere Banane and
Grand Bassin, probably due to recent increases of filamentous algae after the bleaching
event of 1998. Butterflyfish (Chaetodonts) numbers are down, reflecting changes coral
cover. The most common predators are small groupers (Serranids), which are targets for
line fishers. 

The cover of live coral was much lower at the reef flat stations, ranging from 15% at
Riviere Banane to 28% at Trou Blanc, as well as 35% soft coral. Dead coral, either
bleached or covered with algae was very high at Grand Bassin and Passe Armand.
Acropora was more abundant than other corals except at Riviere Banane, and table
Acropora covered 16% at Trou Blanc. Damselfishes (Pomacentrids) were common at all
sites, along with a good diversity of butterflyfish (Chaetodonts) at Riviere Banane, and
large schools of algal grazing fishes. The only predators were small groupers.
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Coral cover (%) at sites in Mauritius and Rodrigues.

Sector Sites Cover 1999 2000 2001 2002
Mauritius Trou aux Biches Reef Hard Coral 41.0 - - 40.0
Nord Ouest Flat Algae 26.0 - - 25.0

Trou aux Biches Outer Hard Coral 43.0 44.6 - 39.1
Slope Algae 8.0 9.1 - 4.8

Sud Est Bambou Virieux Back Hard Coral 30.0 52.3 - 37.9
reef flat Algae  30.0 6.5 - 23.2
Bambou Virieux Shore Hard Coral 48.0 49.8 - 36.6
reef flat Algae 17.0 33.8 - 50.4

Rodrigues Rivière banane Hard Coral - - - 15.8
Riviere Banane Reef flat Algae  - - - 81.8

Rivière Banane Hard Coral - - - 62.9
Outer Slope Algae - - - 36.5

Passe Armand Passe Armand Hard Coral - - - 17.0
Reef flat Algae  - - - 73.9
Passe Armand Hard Coral - - - 43.2
Outer Slope Algae - - - 47.8
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La Reunion
There are now 14 monitoring Stations in 4 sectors, each with 2 monitoring sites: St
Gilles-La Saline with Toboggan (healthy), and Planch’Alizes (disturbed); St Leu with
Varangue a reference site, and Corne Nord, near the canal exit; Etang Salé a ‘classic reef
site’; and St Pierre - Ravine Blanche (healthy) and Alizé Plage (disturbed). Coral cover and
fish populations were relatively stable over 5 years at Saint Gilles-La Saline, with slight
increases in coral cover on parts of the reef flat (around 30-38%), even though tropical
cyclones ‘Dina’ and ‘Harry’ passed in early 2002.  This is a balance between the
degradation from human activities and new coral growth, with Acropora species being the
dominant forms. There has been a slight decrease in coral cover on the outer slopes. Fish
populations have also been relatively stable, with more butterflyfish and few predatory
fish, even in protected zones, showing continued fishing pressures.

There is similar stability in coral cover on the outer slopes. There has been little change in
coral cover (around 8% total) both at Toboggan (North reef) and Planch’Alizé (back reef).
Fish populations, especially those in the higher trophic level (groupers, snappers,
emperors) have decreased, even though this is a no-take reserve. 

The cyclones in early 2002 particularly affected the Saint Leu reef flat areas, after a series
of other damaging events (bleaching, high sedimentation, low salinities). There was
strong recovery in the coral communities to 40-50% coral cover by February 2002 (coral
mortality 12-18%), but also about 10% increase in algal cover. There is higher coral cover
on the outer slope, including the highest reported for Reunion (more than 70% coral
cover at La Corne, and 45 to 50% at La Varangue). Algal cover is stable and moderate
(<30%). Predatory fish populations are low, showing the general trend of over-
exploitation on Reunion, while plankton feeding fishes have increased, and coral feeders
(Chaetodonts) have remained stable. 

The Etang Salé and Saint Pierre sites show healthy coral cover on the outer slopes, which
are exposed to the southern swells and SSE trade winds. The reef flat of L’Etang Salé
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Coral cover (%) on Reunion study sites.

Sector Sites Cover 1999 2000 2001 2002
St Gilles Toboggan / Planch Hard Coral 35.5 32.4 37.9 37.9

Reef Flat Algae 15.3 31.5 18.8 29.4
Toboggan / Planch Hard Coral 40.6 44.7 44.2 36.4
Outer Slope Algae 45.5 45.0 45.9 52.2

St Leu Corne Nord / Varangue Hard Coral 54.1 50 55.9 49.8
Reef flat Algae  21.3 30.4 19.7 33.6
Corne Nord / Varangue Hard Coral 59.8 62.2 60.9 61.2
Outer Slope Algae 31.0 33.8 25.0 27.5

Etang Sale Bassin Pirogue Hard Coral - 50.3 44.1 -
Reef flat Algae  - 9.4 7.6 -
Bassin Pirogue Hard Coral - 57.8 49.4 -
Outer Slope Algae - 31.8 38.6 -

St Pierre Ravine Blanche Hard Coral - 58.1 63.6 -
Reef flat Algae  - 18.9 0.0 -
Ravine Blanche Hard Coral - 34.4 42.8 -
Outer Slope Algae - 53.7 47.4
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consists of large, coalescing coral colonies of compact, massive Porites (coral cover above
40%). Algal cover is relatively low (<10%). Butterflyfish are quite common (26% of the
population) as well as plankton-feeders (70%), but predatory fish are virtually absent,
indicating strong fishing pressure. The coral cover on the outer slope is fairly high (49%)
for a zone subject to very strong wave action.  Most of the corals are massive (Poritids,
Faviids) or abundant encrusting colonies (Faviids, Montiporids).  The area is also rich in
calcareous and other algae (38%), which is typical of slopes exposed to strong ocean swells.

The southern reef flat of Saint Pierre experiences strong human pressures, with large
inputs of freshwater from the d’Abord River and the port.  The coral populations contain
resistant or opportunistic species that have a quick turnover (montiporids, poritids). The
northern reef-flat has higher coral cover (above 63%) dominated by healthy populations of
Acropora.  The diversity and numbers of fishes are low compared to other reef flats, except
for Ravine Blanche where coral- and plankton-feeders are fairly abundant in the branching
Acropora. Calcareous algae are prominent on the outer slopes where they contribute to
reef construction, and there are also large areas of turf algae with abundant populations of
herbivorous fish (Acanthurids). 

Seychelles
Corals on the inner granite islands retain a severely degraded appearance, with less cover
than before the 1998 coral bleaching event. In 2000, 91% of sites had less than 5% coral
cover, and since then, there has been some improvement in coral cover, although new
coral recruitment rates are still low. There are 8 sites in 3 sectors being monitored with
several new sites added in 2002, but the Silhouette sites were not monitored due to
logistic constraints.

The more protected Ternay Bay has had a slow increase in coral cover after massive losses
in 1998, but is still much lower than the pre-bleaching level. Acropora corals are not
increasing as fast as other species, and soft coral cover has almost doubled between 2000
and 2002, indicating that this site is favourable for soft coral recruitment. Low fish
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Benthic cover (%) at Seychelles monitoring sites.

SECTOR SITES Cover 1999 2000 2001 2002
Mahe – Middle reef Outer Slope Hard Coral 3.5 5.1 6.7 20.1
Bay Ternay Algae 0.0 2.6 0.2 1.2
Mahe – Ile aux Cerf Reef flat Hard Coral - - - 5.0
Ste Anne Algae  - - - -

Ile aux Cerf Outer Slope Hard Coral - - - 14.9
Algae - - - 40.3

Silhouette Island Silhouette Reef flat Hard Coral - 9.0 - -
Algae  - 0.5 - -

Silhouette Outer Slope Hard Coral - 31.9 - -
Algae - 0.5 - -

Curieuse Island Anse Papaie Reef flat Hard Coral - - - 2.5
Algae  - - - 9

Anse Papaie Outer Slope Hard Coral - - - 25.7
Algae - - - 0.2

Alphonse Island Oasis 1 Reef flat Hard Coral -- - - 57.2
Algae  - - - 0.0
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abundances may reflect a regional pattern whereas the eastern islands around Praslin have
more fish e.g. only 2 large predators and 1 butterflyfish were recorded at Middle Reef.

Coral cover was low at all 3 sites on St Anne with limited coral recruitment. The highest
coral cover (15%) was on the reef-slope at Cerf, followed by Moyenne and Anse Cimetière
(10%). Sedimentation from the reclamation sites is probably the most important factor
limiting coral recruitment at Cerf, and considerable damage is apparent near the sediment
plumes. The algal cover differences between the sites reflects the degree of wave exposure;
Cerf 1 is sheltered, and the other 2 sites are more exposed. The high abundance of plankton
feeding damselfish is related to the nearby St Anne Channel which supplies more plankton. 

Silhouette is a new site since 2000. The reef flat is heavily impacted by the south-east
monsoons and always has low coral cover e.g. no Acropora, and 9% cover of other corals,
plus some soft zoanthids (Palythoa).  The outer slope has a mix of live and dead massive
corals (>15%), sub-massive corals (>15%), some encrusting corals, and 0.7% branching
young Acropora. This area appeared to be unaffected by the 1998 El Niño bleaching,
possibly due to the proximity of cooler, deeper waters.

The Curieuse island reef slope has 26% coral cover at Anse Papaie, 31% at Coral Garden,
whereas the reef flat at Anse Papaie had only 2.5% coral cover. Acropora corals were in
low abundance. No target fish were recorded on the reef slope of Anse Papaie, whereas 1
predator and 5 butterflyfish were recorded on the reef slope, but more were recorded at
Coral Garden (16 predators and 12 butterflyfish).

The Oasis 1 site on Alphonse island has 57% coral cover with some of the rare blue coral
Heliopora (0.8%) but no Acropora, or bleached corals. Fish abundances are high, with 24
large predators and 10 butterflyfish being recorded. Most of the corals are massive, including
a high proportion of species that are known to resist coral bleaching (e.g. like 1998). The
high fish abundance is probably related to the low fishing pressure and high coral cover.

RECOVERY FROM THE 1998 CORAL BLEACHING AND MORTALITY EVENT

Coral bleaching and mortality in 1998 was more severe in the Seychelles and Comoros
than in the south (Madagascar, Mauritius and Reunion), where there was recovery of the
bleached corals within a few months. Since 1998, there has been localised bleaching in
Reunion (2001), and on Rodrigues and Seychelles (March 2002).

On the Comoros in 1998 there was 50% bleaching on the former pristine reefs of Moheli,
and 40 to 50% coral bleaching at Mitsamiouli, with Acropora species worst affected. In the
last 4 years there has been a significant recovery in Moheli (Marine Protected Area of
Mohéli – Nioumachoua) e.g. the Candzoni site was heavily damaged in 1998 and now
shows a recovery to 41% from 20% in 4 years. A major pulse of new coral recruitment was
observed in the 2002 survey, particularly on the outer slope. There is Sea Surface
Temperature monitoring on Mayotte using automatic data loggers. 

On Mauritius, there was relatively minor coral bleaching in the lagoons and outer slopes
in 1998, probably because cyclone Anacelle produced wet and cloudy weather in February.

88



Status of Coral Reefs in the South West Indian Ocean Island Node

At Trou aux Biches there was less than 6% bleaching and 27% partial bleaching, especially
amongst the Acropora species. All corals ‘recovered’ within 9 months. At other sites there
was less than 10% bleaching with some dead standing coral seen on the Barrier Reef off
Mahebourg. On Rodrigues, there was a serious incident of coral mortality in March 2002.
Rapid assessments recorded coral death at 6 of the 22 sites, with mortality concentrated in
the north and west of the island. Coral colonies were still standing and being overgrown
with turf algae. The coral species most affected were Acropora and Pocillopora. Mortality
ranged from 10% at Chaland to 75% at Trou Malabar and Ile au Fou. 

On Madagascar, corals were bleached at many sites (few data are available), but recovery
has been encouraging e.g. the reef at Belo-sur-Mer showed about 30% bleaching in 1998,
however the majority of corals had recovered by 2002 to 57% coral cover. 

There was no widespread bleaching on La Reunion in 1998, with less than 10% of the
coral communities affected, and most of these recovered. There was additional coral
bleaching in February 2001, with most affected coral colonies regenerated after 4 months.
The branching corals were the most effected, but there was around 10-15% mortality in
soft corals (Alcyonaria) at Saint Gilles, and 80-95% mortality at the Livingstone site.
Outer slopes were less affected.  High fish mortality occurred in March 2002 at Saint
Gilles/La Saline and a Streptococcus bacterial pathogen was found in the spleen of the
fish. This mortality could be linked to changes in water quality following the heavy rains
in early 2002.

The reefs of the Seychelles suffered extensive coral bleaching and mortality from February
to May, 1998 after seawater temperatures reached 34°C. Approximately 40-95% of corals
bleached in irregular patterns across the archipelago, with mortality from 50-95%. There
was 40-50% bleaching in the southern islands (Aldabra, Providence, Alphonse), and there
was 95% mortality in the Ternay Bay Marine Park (Mahe). Slight coral regrowth and new
larval recruitment has started and small colonies are evident in various places. This poor
recruitment is a reflection of high adult mortality. The largest pool for coral larvae
appears to be from deeper zones unaffected by bleaching. The Alphonse sector is showing
the highest coral cover followed by Curieuse, St Anne and Ternay Bay, with most corals
being non-Acropora that survived after 1998. There are no Acropora in the data, which
indicates the seriousness of the bleaching, as they are the usually the first colonisers. 

There are now reports of new, localised coral bleaching around the granite islands and
Mahé, with mostly Pocillopora corals bleaching, but very little in Acropora and massive
species. Around 50% of Pocillopora colonies have bleached, including 14.4% that are
totally bleached. The bleached colonies will probably recover as water temperatures have
dropped below 29°C, but this will depend on available larvae and suitable substrate covered in
coralline algae. Many sites, however, are covered in coral rubble which will impede recovery.
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THREATS TO CORAL REEF BIODIVERSITY

Most reefs in this region are exposed to ocean forces with regular strong winds and large
ocean swells (alizés). There are also relatively regular cyclones in summer, that usually
sweep in from the northeast. The other major ‘natural’ factor is coral bleaching and
mortality associated with elevated sea surface temperatures. The reefs have developed with
these pressures (with the possible exception of coral bleaching) and usually recovered
from damage relatively rapidly. Now the major threats are anthropogenic stresses that are
causing serious reef decline in some large areas. 

Over-exploitation of fisheries resources is a major damaging factor in all countries,
especially Madagascar, Comoros and Mauritius, where a large proportion of the population
lives by subsistence fishing. This has resulted in depletion of fish stocks on most reefs, and
efforts have been made in Madagascar, Mauritius and Comoros to reduce in-shore fishing
by anchoring fish aggregating devices (FADs) in the open sea to attract pelagic species.
Mauritius is also shifting effort by promoting employment in longline fishing offshore or
buying out fishing licenses to reduce fishing pressures in the lagoons. Blast (dynamite)
fishing has been a major damaging factor in the Comoros, and many reef areas have been
reduced to rubble. Reef gleaning at low tide for octopus, fish, molluscs etc. causes
extensive damage to reef flat corals in Comoros and Madagascar, particularly as iron bars
are used to break open hiding spaces. 

Domestic wastes (including solid wastes) are usually discharged directly into the sea,
resulting in eutrophication in reef areas. Sewage treatment is a common only on
Reunion, although new developments on Mauritius and Seychelles require ‘adequate’
treatment. Chemical and bacterial pollution from industrial or domestic sources is a
serious public health problem and one that could seriously impact on tourism, as many of
the islands rely on return visits or ‘word-of-mouth’ recommendations to maintain
occupancy rates e.g. Mauritius has a 30% tourist return rate. Water pollution is a critical
factor in the coral reef lagoons of Mauritius and Reunion, which are their principal
recreation areas.

Deforestation and poor agricultural practices have resulted in major soil erosion and
downstream smothering of corals, especially in Madagascar, Mauritius, and to a lesser
extent around Victoria and the St Anne Marine Park in the Seychelles. Sugar cane farming
is a main cause of pollution by fertilisers, pesticides and sediment on Mauritius with cane
farms occupying 88.5% of the cultivated land and the sugar mills discharging wastes
directly into rivers or the sea.

A major problem in Madagascar and the Comoros is the extraction of coral and sand for
building.  In Mauritius the industry was worth US$10 million per year, employing 1,100
people.  Near Toliara, Madagascar it is anticipated that the current rate of removal of
corals will destroy large areas of reef flat within the next few years. There is an urgent
need for legislation to control this coral extraction. Mauritius is legislating to control
these activities by progressively reducing the number of licences for sand extraction.

Tourism is a major component of the economies of Seychelles, Mauritius and Reunion,
but less so in Madagascar and Comoros. For example, in 2001 tourism generated 26% of
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the foreign revenue in the Seychelles, however, poor developments and maintenance of
the facilities have resulted in damage to the most attractive and accessible coral reefs in
all countries. This is most evident when the tourist resorts are concentrated in the
attractive locations. Tourism should be harnessed as a major factor in promoting reef
conservation e.g. a hotel manager near Toliara, Madagascar purchases most of the fish
catch in return for decreased fishing activity on popular tourist reefs.

Most countries have laws requiring Environmental Impact Assessments (EIAs) as
management controls prior to all coastal developments, but few adequately police
developments. Most assessments are conducted by private consultants, but the
government departments often lack the capacity to verify assessments and recommend
changes. Many of the new control laws were proclaimed after tourist resorts were
constructed, thus they are not required to install sewage treatment facilities. 

LEGAL INSTRUMENTS, MONITORING AND MPAS

There is an urgent need for rational management of socio-economic activities (fishing,
extraction of materials, and urbanisation) in the coastal zone. The Moheli Marine Park
(Comoros) has stopped some destructive fishing, but no alternative revenue generating
activities have been provided and this is making life difficult for some fishermen. The GEF
biodiversity management project in the Park ends in 2003, and there is no guarantee of
another financing mechanism to continue the resource co-management. The Moheli Park
has brought together some key institutions (DGE and CNDRS; and NGOs, AIDE and
Ulanga) to encourage sustainable management and monitoring of these Comoros coral
reefs, however, the specific laws have not been enacted to conserve coral reefs, and
existing legislation is not enforced.

Few marine parks have been established in the region, although many are under active
consideration. There are more than 20 monitoring stations in the existing MPAs, but most
are under-funded and under-staffed, with little enforcement of regulations. For example,
Reunion has French coastal law that recognises that ‘the coast is a geographic entity
needing a specific planning, protection and development policy’. A natural reserve project
has been launched by DIREN (Government agency) on Reunion Island, which aims to
‘designate’ the coral reefs as a Natural Reserve and this should become reality in 2003.
The status of the APMR Marine Park will be amended to manage coastal zones.

Following a series of meetings in Madagascar, a special effort was made to link all sectors,
programs and MPAs for better integration. Conservation International has started a Rapid
Assessment Programme to select sites to strengthen national development policy for the
coastal zone.

Considerable training (database, monitoring methods, statistical analysis) was conducted
in 2001 for the Seychelles Marine Parks Authority, the Seychelles Coast Guard, the
Seychelles Island Foundation and the Maritime Training Centre. Similarly in 2001, the
Shoals of Capricorn programme completed a two-year scientific study on the effect of
sedimentation from the East Coast Reclamation project on coral reefs in St Anne Marine
Park. These are now being completed by the GEF-funded Seychelles Marine Ecosystem
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Management Project under the coordination of the Division of Environment, as a Coral
Reef Restoration Project. The Seychelles have been active in recognising the critical role
of coral reefs within their tourism industry, and their protected areas include the Aldabra
World Heritage Area. 

Two new marine parks (Balaclava and Blue Bay) were officially declared in June 2000 on
Mauritius, making a total of 8 around the island. The development of active management
is still rudimentary, and there is a program to map the vulnerability of coastal areas by the
Mauritius Oceanography Institute and AFRC. The Shoals Rodrigues are conducting
assessments of fisheries, and coral growth and recruitment rates, as well as implementing
conservation strategies for MPAs and placing permanent mooring buoys. The most
important activity in the Comoros is the GEF biodiversity project (UNDP/GEF, 1999 - 2003)
which established the Moheli Marine Park. The ‘Coelacanth Park’ project is in preparation.

The countries have prepared guidelines on good conduct of impact assessments, as the
basis for future legislation, and they are also developing an ecolabelling system for tourist
developments to encourage sustainable management of coastal resources, in parallel with
impact assessments and monitoring of developments. 

There are two training and reef monitoring programs in the region: the Indian Ocean
Commission established a program (now funded through GEF and EU partnership) with
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COUNTRY NO. OF MPAs STATUS OF MPAs PROGRESS SINCE 2000
Comoros 1 MPA established Marine Park of Moheli -GEF 6 monitoring stations

Biodiversity project (UNDP/GEF)
1 MPA in planning ‘Coelacanth Park’ project in preparation No news – in preparation phase

-  UNEP-GEF 
Madagascar 1 established (Nosy Be) Not an official reserve – no Monitoring site since 1999

Several proposed: legal status, but managed 
Biosphere marine - locally. New monitoring site in 2002
reserve Belo/mer, Feasibility study
Biosphere marine reserve Feasibility study No monitoring
in Sahamalaza 
region (NW)

Mauritius 2 MPAs established. Fisheries & Marine Resources Act, 1998 5 monitoring sites (data not 
(Blue Bay & Balaclava) (defines different activity zones; available for 2001-02).
6 existing marine reserves multiple-use zone, strict conservation, Future data available for 2003

recreation, anchoring, boating areas).
Rodrigues No official MPA Shoals of Rodrigues NGO involved

in education & awareness raising 
Reunion 1 marine park- APMR Run by NGO (Association Parc Regular education & 

Marin de La Reunion – APMR) monitoring (7 sites & controls).
Natural marine reserve status 
being investigated for legal 
designation by France. 

Seychelles 6 Marine Parks in Mahé 3 MPAs have enforcement & Rehabilitation activities in
(Ternay Bay, St Anne, management staff; others not progress near Ternay Bay 
Port Launay, Silhouette, under GEF SEYMEMP.
Ile Cocos
3 Special Nature Reserves Other MPAs visited regularly. 2 Monitoring sites in 
elsewhere (Aldabra, Monitoring starting in Aldabra, Curieuse & Alphonse islands
Cousin, Aride) no data available
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at least 6 permanent monitoring sites (more than 12 stations) in each country and to
assist management with advice on reef status and performance evaluation; the CORDIO
(COral Reef Degradation in the Indian Ocean) project is assessing the 1998 coral
bleaching impacts on the reefs and human communities of the wider Indian Ocean with
funds from the World Bank, the Swedish Development Agency (SIDA), other governments,
and the WWF. 

CONCLUSIONS AND RECOMMENDATIONS

The South West Indian Ocean Island States Node of GCRMN and ICRI has gradually
developed national monitoring networks for these countries, first through the Indian
Ocean Commission, and now with assistance from GEF and the European Union. Over the
past 3 years there have been a series of regional workshops, forums and training sessions
to establish the network and appoint national technical focal points, operational units and
supervisory bodies.  The Node developed a methods guide ‘Coral reef status monitoring in
the south-west Indian Ocean’, which was published in English and French as both hard
copy and CD-ROM format. A regional database (COREMO-I in Microsoft Access 97) for
these countries is being constructed using the AIMS Reef Monitoring Data Entry System
as the basis. The bleaching in 1998 occurred before countries had established baseline
monitoring, but if it occurs again, the countries are prepared for both rapid and long-term
assessment of impacts and recovery, especially in collaboration with the CORDIO program.

The network has matured over the last 5 years, linking people and institutions to facilitate
communication, data gathering and quality control. An increasing number of institutions
and NGOs are being included to broaden the network and work with local communities.
This regional network is available for GCRMN and ICRI activities and has developed the
capacity for integrating these countries into global coral reef conservation and research
strategies, and for providing data and advice to resource managers.  There is a need to
gather data from other islands like Mayotte or Anjouan (Comoros archipelago) to improve
coverage in the region.

The monitoring methods recommended by the GCRMN are being successfully applied by
the network members to provide annual data for national and regional reports. If
necessary, twice yearly data collection can be included to provide supplementary
information following exceptional events (bleaching, cyclones etc.). There is a need to
continue monitoring method development to ensure that the data are appropriate for the
end users. Although there have been many training sessions in 2001 and 2002, network
members have requested more advanced training (‘train the trainers’) in monitoring and
database operations over the next 2 years.

Progress during 2000-2002 has seen an increase in monitoring: 23 stations in 1998; 43 in
1999/2000; and 70 stations from 44 sites in 2002.  This increase has resulted from a
progressive structuring of the network to include MPAs and the addition of new partners
e.g. Rodrigues Island. Further increases are expected.  
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This regional report summarises a large amount of data on reef status in the 5 countries,
with a focus on MPAs.  The complete National and Regional reports will be available from
the authors and on www.reefbase.org. A major emphasis is on using pertinent bio-
indicators (corals, fish) to assess the consequences of exceptional events like the massive
El Niño coral bleaching of 1998, and cyclones. These data are being provided to decision-
makers to improve resource management in the region and provide early warning of coral
reef degradation. The Node is also linking with, and reporting on, other programs in the
countries. Most importantly, the Node activities have improved understanding of coral
reefs and catalysed a network of people, institutes and government agencies that are
cooperating to conserve the reefs in this region.
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ST. ANNE MARINE PARK, SEYCHELLES – ICRAN DEMONSTRATION SITE 
St. Anne National Marine Park is 5km east of Mahé, the capital island of the Seychelles,
and contains 3 important marine habitats: coral reefs (both sheltered and exposed
fringing reefs); extensive seagrass beds; and sand flats. The islands in the group are
also important turtle nesting sites. Tourism is putting enormous pressure on the marine
park with more than 20,000 tourists visiting per year. About one-third of visitors to the
Seychelles tour the marine park.  Major threats to the system come from coastal
reclamation, port activities, oil pollution, sewage discharge (new treatment plant in
operation in 2001), coastal development (a resort is opening within the marine park in
late 2002), garbage, marine debris, and fish wastes also threaten the ecology of the
park.  The Marine National Park was designated in March 1973 and a management plan
was prepared in 1995. The purpose of the St. Anne Marine Park is to conserve the
resources and protect coral reefs and other marine habitats from harmful disturbances
and to manage the uses of the park. The park has 3 different zones:  

• Underwater Diving Zones (areas to be used by glass bottom boats and for
snorkeling);

• Protected Zones (areas with reefs, seagrasses, turtle nesting beaches); and
• General Use Zones (for picnics, boating, swimming and other soft leisure

activities).
There are improvements being made in the management of St. Ann Marine Park.
Existing legislation is being updated to improve enforcement effectiveness and there
are plans to revise the current management plan to involve a wide stakeholder
consultation process. Problems that need to be addressed include clarification of
zone boundaries and augmentation of both financial and human resources.  

Ecological Monitoring: Coral reef monitoring is carried out twice a year. There is also
monitoring of turtle nesting (turtle and track counts, size measurements). A beach
monitoring program is planned to begin at the end of 2002 and a seagrass
monitoring program is targeted to start at the beginning of 2003.  There is also a
record of marine mammals spotted on patrols. 

Socio-economic Monitoring: There is little socio-economic monitoring, however, the
number of foreign tourists visiting the park is well known because they pay a park
entry fee. A mooring fee also gives an indication of boats using the park.  A
questionnaire was administered to the general public, stakeholders, environmental
professionals and tourists regarding perception of park management.  

Monitoring Effectiveness: Monitoring in St. Anne has just started, so there is
insufficient information to guide management planning, however available data are
taken into account.  

Coral reefs are over 50% of the natural resources.  
Ecological Monitoring is effective.
Socio-economic Monitoring is occasional.

ICRAN
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COUSIN ISLAND MARINE PROTECTED AREA, SEYCHELLES – ICRAN
DEMONSTRATION SITE 

Cousin Island is a small marine reserve, about 4km southwest of Praslin Island, one
of the main islands in the Seychelles. A rich coral community with at least 217
species of fish surrounds this Island, and 30 to 100 hawksbill turtles nest there
annually, making it one of the most important breeding sites in the Western Indian
Ocean.  Seven species of breeding seabirds also nest in numbers exceeding 300,000
individuals. The coastal environment, however, is threatened by coastal reclamation,
port activities, oil pollution, sewage discharge (new treatment plant in operation in
2001), garbage, marine debris and fish wastes.  

The island was purchased by Birdlife International and designated a Special Reserve
in 1975 under Seychelles national law. The initial purpose was to protect endemic
birds, but current management objectives also focuses on the marine environment
and an awareness orientated and non-interventionist approach has been taken to
protect the biodiversity.   These objectives of this approach include:

• 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 population of hawksbill turtles;

• Understand and mitigate long-term and external influences; and
• Raise and maintain public awareness.  

Activities on the island have been guided by a series of management plans.
Approximately 125 scientific papers, articles and reports have been written on
Cousin’s biodiversity to date.

Ecological Monitoring: There have been several studies undertaken in the past on
the coral and fish composition and attempts have been made to establish regular
monitoring sites on the surrounding reefs. Groupers, emperors, and snappers are
more abundant and diverse within the reserve than in fished sites.

Socio-economic Monitoring: Tourist visitation (6,000 to 8,000 per year) to the island
is regulated and managed by island based staff.  The economic benefits to the
surrounding communities and private sector are based on educational tourism and it
is estimated that these activities generate US$600,000 through direct and indirect
revenues. Contact:  birdlife@seychelles.net

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

ICRAN
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NOSY ATAFANA MARINE PARK, MADAGASCAR – 
ICRAN DEMONSTRATION SITE 

The Nosy Atafana Marine Park is in the province of Toamasina, northeast
Madagascar. Marine turtles and dugongs frequent the park and migration of
humpback whales occurs just outside of the park’s borders. Overexploitation and
coral bleaching are the primary threats to marine resources.  

The Marine Park is a component of the UNESCO Biosphere Reserve of Mananara-
Nord and is jointly managed by local communities and ANGAP (National Association
for Protected Areas management).  

The Mananara Biosphere Project aims to develop integrated management based on
communication, co-operation, education and training. Objectives of the park
management focus on:

• Maintaining the quality and quantity of biodiversity;
• Conservation and rational management of marine resources; and 
• Protection of the ecosystem of Nosy Atafana.

The overall management goal for the biosphere reserve was to develop the region
and improve the quality of life of the coastal communities whilst achieving these
objectives.  The park is managed by local communities, through a local contract with
the managers, and the biosphere reserve is divided into 6 geographical regions for
logistical purposes. Each regional sub-committee meets 2-3 times a year to evaluate
the programs, activities and management of the reserve. Every sector of the coastal
community is represented. Managers of the Marine Park are currently focusing their
attention on raising support and awareness in local communities and building the
capacity of enforcement officers 

Ecological Monitoring: UNESCO has accumulated baseline information on the park.
Ecological inventories and a management plan 2002-2006 for the Nosy Atafana
Marine Reserve has recently been completed.  This includes extensive qualitative
descriptions and species lists for the coastal marine ecosystems of the national park,
and a proposed zoning for the marine reserve. Ecological monitoring and a
comprehensive inventory of biodiversity, including stock assessments and studies of
exploited resources will be undertaken within the context of ICRAN.

Socio-economic Monitoring: To date there has been no socioeconomic monitoring,
but it has been identified as an important component in the park action plan that is
being developed.

Monitoring Effectiveness: There are diverse examples of how the participatory
management approach of the Mananara Biosphere Project has been successful in
terms of meeting the goals of the Nosy Atafana Marine Park. These will be used in
capacity building for other regions of Madagascar.

Coral reefs are 40% of the natural resources.  
Ecological Monitoring is planned.
Socio-economic Monitoring is planned.

ICRAN MAB



Status of Coral Reefs of the World:  2002

98

ALDABRA ATOLL, SEYCHELLES – WORLD HERITAGE SITE

Aldabra Atoll, which is one of the world’s largest, is in the Southwest Seychelles
(34km long by 14.5km wide). It has a large shallow lagoon surrounded by islands and
coral reefs. Aldabra has unique flora and fauna and is a refuge for 200,000 giant
tortoises and huge colonies of seabirds, including the only flightless bird in the Indian
Ocean, the white-throated rail. It is also an important nesting site for green and
hawksbill turtles. Aldabra has been protected from human influence because it is
remote, dry and dominated by dense scrub and rocky terrain.  In the 1960s, Aldabra
Atoll was to be developed as a military base until concerned scientists and the Royal
Society campaigned for its preservation. It was designated a strict nature reserve in
1976 under the Protection and the British Preservation of Wild Life Ordinance, 1970
and a special reserve in 1981 (Seychelles National Parks and Nature Conservancy
Act).  Aldabra was handed to the Seychelles Island Foundation for the management
and protection of Aldabra to protect the atoll’s significance and importance to natural
science.  Aldabra Atoll was designated a UNESCO World Heritage Site in 1982.

Intensive research over the whole atoll was initiated by the Royal Society in 1967 and
a fully equipped research station was established in 1971. It is maintained by the
Seychelles Islands Foundation with external funding from the World Bank and the
Global Environment Facility. WWF started monitoring tortoise and turtle populations
in 1982, and scientists from the Smithsonian Institution and Cambridge University
regularly work there. The Seychelles Islands Foundation produced a management
plan for Aldabra in 1997, which was accepted by the Seychelles Government as a
guideline for future management. The management priority is to ensure minimum
human interference, while continuing research and monitoring. The Foundation is
dependent upon donations and a shortage of funds is a potential danger for
continued management. Development is restricted to very small-scale tourism.

Ecological Monitoring: The Aldabra Marine Program has 11 permanent monitoring
sites (coral and reef fish) on the outside of the atoll and in the lagoon following the
1998 El Niño bleaching event to track reef recovery (see Box on Aldabra bleaching).
Coral recruitment studies and investigations of echinoderms have also been initiated.
It is anticipated that the mapping of the lagoon habitats and aerial surveys of the atoll
will begin in 2003.

Socio-economic Monitoring: This is considered unnecessary as there are few
humans on the atoll. 

Monitoring Effectiveness: Monitoring in the Aldabra marine environment has
become more frequent and research station staff have had received training in
resource maintenance.

Coral reefs are 60% of the natural resources.
Ecological Monitoring is effective.
Socio-economic Monitoring is not planned.
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MANANARA NORD MARINE RESERVE – MAN AND THE BIOSPHERE RESERVE
The Mananara Nord Biosphere Reserve, in the northeast part of Madagascar, has
merged nature conservation, buffer zone development and participation of local
communities. Madagascar has extremely rich biodiversity with more than 85%
endemism among species; for this reason, conservation of this area is considered an
international priority. A project on conservation and sustainable development in the
Mananara-Nord region started in 1987 with funds from UNDP and in 1990, UNESCO
declared the area a Biosphere reserve in three parts: the core area under national
protection; a 1,000ha marine park; and a terrestrial park. The Biosphere Reserve
contains 47,000 inhabitants.

The strict closure of 3 islets in the marine national park created tension among the
communities. A management plan was developed to avoid conflict and reconcile the
needs of the population and the conservation of the marine national park. The plan
defined: which villages had the right to use the reefs and the conditions of reef use to
be enforced: the limitation of fishing days; the prescribed size of nets; the species
that could be collected and their size; and a ban on harpoons and fishing guns.
Village committees are now involved in the enforcement and fulfilment of the plan
and the activities of the fishing department consist in finding alternatives in effort to
reach a long-term solution.

Ecological Monitoring: This includes marine and terrestrial biodiversity, biological
inventories, vegetation studies including ecological succession and regeneration,
rehabilitation of degraded areas, multiple resource use and land use planning and
impact of local communities on national terrestrial and marine parks.

Socio-economic Monitoring: The population has adopted environment-friendly
techniques introduced by the UNDP conservation and sustainable development
project. Examples include a diversification of rice cultivation and fishing methods.
The introduction of co-management of the marine park has influenced the way the
population responds to the notion of conservation.

Coral reefs are 20% of the natural resources.  
Ecological Monitoring is effective.
Socio-economic Monitoring is effective.
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SAHAMALAZA-ILES RADAMA, MADAGASCAR
– MAN AND THE BIOSPHERE RESERVE

This new Biosphere reserve in Madagascar was designated in September 2001. It has
followed Mananara Nord in aiming to alleviate poverty while conserving the country’s
unique flora and fauna.  It contains 12,402ha of core area (4,183ha of which is marine)
and 40,900 of buffer zone (28,000ha of which is marine). Sahamalaza-Iles Radama lies
in the extreme northwest of the country and its marine component contains a
complex of coral islands and reefs.  It is threatened by pressures from traditional and
international fishing. The majority of the current research in this area is focused on
sustainable use of natural resources.  Topics include monitoring of regional shrimp
fishing, investigation of alternatives for sustainable management of natural resources,
feasibility studies for reforestation, feasibility studies for agricultural irrigation, and
studies of insect control in agriculture.

Ecological Monitoring: No information provided.

Socio-economic Monitoring: No information provided.

Coral reefs are 20% of the natural resources.  
Ecological Monitoring is effective.
Socio-economic Monitoring is effective.
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CORAL REEF RECOVERY AND CONSERVATION IN THE COMORES

Mohéli Marine Park was a finalist in the Equator Initiative Award at the 2002 World Summit
for Sustainable Development, recognising the partnership between communities and the
government to establish the Park in 2001 (the first MPA in the Comoros).  The park covers
404km2 and extends out to 100m depth to include the rich fringing reefs that encircle 7
small islands opposite the village of Nioumachoi. There are also major green turtle nesting
beaches. The park was established through collaboration with 10 local communities on the
park boundaries and the government to reduce deforestation and destructive fishing.
Fishermen and community associations defined the rights and responsibilities for the
management, including the boundaries, zoning, management and regulations. Locally
recruited ‘eco-guards’ help to raise public awareness and assist with policing and monitoring.
Each village has a ‘no-take’ marine reserve within the Park boundaries, and the 10 reserves
constitute 5.5% of the park area.  After just 1 year, fishermen report significant
improvements in fish catches and the reappearance of some fish species where fishing is
allowed. The extent of recovery is being monitored. Much remains to be done to improve
the Park: a management plan is being prepared; funds are required for management; regular
monitoring must be introduced; and technical and management training is essential.  Impacts
from tourism are few, but could increase as the country is now more politically stable. The
support from all levels of government and the community provides great hope for the long-
term survival of the Park and Moheli’s coral reefs. From: Said Mohammed, Fouad Abdou
Rabi, Michel Vely, Rob Conway, Sue Wells, smw@iucnearo.org


