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INTRODUCTION 
There are 74 coralline islands in the Southern Seychelles, from which representative reefs have 
been selected for this report, comprising an atoll (Alphonse), a raised platform island (St Pierre), 
a carbonate bank (Providence-Cerf) and a drowned atoll (Cöetivy) (Figure 1). Aldabra Atoll is 
treated in a separate section in this publication (see Teleki et al., this volume).  
  
Qualitative observations of reef morphology, coral community composition and reef health in the 
southern Seychelles were made between March and May 1998 (Southern Seychelles Atoll 
Research Programme - SSARP), February and March 1999 (Thalassi/Shoals of Capricorn 
Expedition) and November 1999 (Aldabra Marine Programme – AMP). These observations were 
supplemented by quantitative descriptions of coral communities at 48 sites at four study 
locations. Twenty-five meter long transects were set out at water depths, where possible, of 5 m, 
10 m, 15 m and 20 m. Transects were surveyed using both a line point intercept method and 
digital videographic imagery which was subsequently analysed using point sampling to generate 
estimates of benthic cover. Digital stills of individual coral species were obtained from each site 
for taxonomic inventory purposes. 
  
  
ALPHONSE ATOLL 
Alphonse Atoll (9°0' S, 52°45' E), situated at the southern end of the Amirantes Ridge, is a small 
(24 km2) atoll located 415 km south of Mahé (Figure 1). The peripheral reefs enclose a simple 
dish-like lagoon, reaching depths of approximately 10 m at its centre. Alphonse has recently 
undergone extensive development to establish a hotel complex comprising 24 guest chalets and a 
number of staff quarters. Previously the island supported a small number of Seychellois (<10) 
involved with the production of copra from the coconut trees which until recently formed the 
dominant land cover.  
  
The fore-reef is characterised by a rocky pavement, with low relief spur-and groove topography 
immediately seaward of the reef flat margin. The fore-reef slope ranges in width between 50 m 
and 150 m and extends from a depth of 5 m to 15 m. Below this a steep slope or drop-off with 
exposed rock surfaces and accumulations of coral rubble extends below 15 m to 20 m. Coral 
cover rises from less than 30% in shallow water to over 40% at intermediate depths before 
declining again at 20 m water depth. The reef community was dominated by Pocillopora spp., 
Acropora spp. and Stylophora spp. with widely spaced large colonies of Pavona spp. and Porites 
spp. In some areas of the outer reef evidence of monospecific stands of the blue octocoral 
Heliopora coerulea were present. Of the 39% coral cover on the outer reef slopes at Alphonse 
Atoll, 74% was recorded as being bleached or recently dead (Figure 2). 



  
Bleaching and mortality patterns were observed to be different according to depth, reef zone and 
exposure. In March, 65% of corals at 10 m depth were bleached or recently dead whereas the 
equivalent figure at 15 m was 73% (Figure 3). In the subsequent five weeks prior to the second 
repeat survey, the percentage of normal corals at 10 m declined by over one third, to 22%, and 
the percentage of dead corals almost doubled, to 64%. By contrast, at 15 m water depth, the 
bleaching episode appeared resolved by May, leaving either dead corals or corals which 
appeared to have recovered from bleaching (Figure 3). In the long term, the overall impact of this 
bleaching episode is likely to be greater in shallow water, with a proportion of the 14% of 
bleached corals at 10 m in May 1998 being added subsequently to the stock of dead coral 
substrate.  
  
Many of the corals in the lagoon would be accustomed to regular inundation from abnormally 
high sea surface temperatures and less likely to have suffered a bleaching event. Localised 
upwelling along the eastern (windward) side of the Atoll was observed in 1999 and appeared to 
be a common occurrence creating a temperature differentiation of approximately 3º C - 6º C. 
This phenomenon could have mitigated the impact of the anomalous 1998 sea-surface 
temperatures which caused the widespread coral bleaching. 
  
A year after the bleaching event (February - March 1999) the shallow (8-15m) outer slope, was 
dominated by dead coral and coral rubble composed of substantial quantities of dead branching 
coral. The dead coral surfaces on the NW and SW slopes were dominated by the reticulate, 
foliaceous, green alga Microdictyon. Observations in November 1999 showed that this cover has 
persisted although the alga has been substantially grazed. Pocilloporid and acroporid recruits (3-
5 cm diameter) were observed in November 1999 but these were very few. The largest cover 
percentage of live coral was found in the NE and SE spur and groove zone (<5 m depth) where 
extensive monospecific stands of Porites nigrescens were dominant.  
  
  
ST. PIERRE 
St Pierre (9°19' S, 50°43' E) is a small (2 km2) raised reef island, 250 km south of Alphonse 
Atoll (Figure 1). It consists of Late Quaternary reef limestone, approximately 5 m above present 
sea level. St. Pierre was previously extensively quarried for island phosphates (Gardiner, 1926-
36; Stoddart, 1967), but is currently uninhabited. 
  
Coral communities on the western/northwestern, leeward side of the island are found in water 
depths of  less than 20 m and within 100 m - 200 m of the shoreline; offshore of this point, 
substrate angle increases rapidly, forming a steep slope to 90m in places. Before the bleaching 
event, leeward reefs were characterised by a typical coral cover of ca. 60% in which Pocillopora 
spp., Acropora spp. and Millepora spp. were dominant. By contrast, the south-eastern, windward 
coast has a low angle slope which only steepens at 20 m to 30 m water depth, 1 km - 2 km 
offshore. Coral cover was lower (50%) and dominated by Millepora spp. (particularly Millepora 
tenella) with low percentage cover of Acropora spp. and Pocillopora spp. Substrate cover by 
coral rubble (23%), bare rock (19%) and Halimeda sands (12%) was correspondingly greater 
than on leeward coasts. 
  



At a within-island scale, there is some evidence to suggest that levels of bleaching in 1998 were 
mediated by aspect. From the data assembled for St. Pierre at 15 m water depth, bleaching 
impacts were lower (77% bleached or recently dead) on windward coasts than on leeward coasts 
(87% bleached or recently dead). This may be due to greater water movement on more exposed 
reefs, perhaps operating through localised wind driven upwelling of deeper, cooler waters along 
windward island margins. A similar pattern to that of Alphonse was seen at St. Pierre where 
coral colonies found in the 10 m - 20 m depth range appeared to be in a more advanced stage of 
bleaching-related mortality than those in the shallower 3 m to 10 m depth range. In addition, at 
windward sites, many of the smaller massive (e.g. Favia pallida) and encrusting coral colonies 
displayed no evidence of bleaching in spite of the high general levels of incidence at these 
locations (Figure 4). 
  
In February 1999 the shallow slopes (5 m - 15 m) of St. Pierre on the leeward side (NW) with a 
low gradient (10º) recorded up to 95% mortality in branching corals (Acropora spp. and 
Pocillopora spp.). Mortality was less on the windward side where coral rubble, probably a result 
of high levels of hydrodynamic activity, was common. Massive, sub-massive and encrusting 
species displayed partial and sporadic mortality in all sites surveyed here. The deep slope 
substrate (20 m - 25 m) in the N and NE, was mainly composed of sand and rubble, but 1 m tall 
Tubastrea micrantha trees grow every 1 m - 2 m. Also at this depth were live and recovered 
colonies of Pachyseris, Pectinia, Lobophyllia, Pocillopora, Millepora, Acropora and Porites. 
Coral recruits (<2 cm diameter) were evident in February 1999 on both the windward and 
leeward coasts, sitting within and on the dead, but intact, branching coral matrix. This matrix, in 
the intervening year following the bleaching event, has been rapidly colonised by fleshy 
macroalgae, encrusting coralline algae and other invertebrate species such as bryozoans, 
tunicates, hydroids and zooanthids. The structural integrity and three-dimensional complexity of 
the reef has been maintained. However, it is vulnerable to weather induced physical forces. If 
physical degradation processes do give rise to unconsolidated rubble fields, then coral larval 
settlement, growth and survival, and recovery of the reef system will be impaired.  
  
  
PROVIDENCE-CERF 
The Providence - Cerf (P-C) Bank lies 40 km to the east of St. Pierre and occupies an area of 300 
km2 (Figure 1). The Bank is 40 km long and varies between 1 km and 10 km wide and is 
orientated in a N-S direction. The surface of the Bank is characterised by extensive seagrass 
beds, subtidal sand channels and, in places, tidal flats and sandbanks which dry at low tide. The 
land area of the bank covers 2.3 km2 (Stoddart, 1984). The island of Providence (9°15' S, 51° E) 
occupies the northern extremity of the bank and supports small-scale fishing operations and 
copra production, while a series of smaller sand cays form the uninhabited Cerf islands at its 
southern margin.  
  
At the Bank’s northern and southern limits, cliffed and bio-eroded bedrock surfaces with 
minimal living coral cover are characteristic in water depths between 5 m and 25 m. At 
intervening sites along the western side of the Bank more gently shelving sub-tidal slopes are 
typical. Sand, bedrock and rubble substrates account for over 60% of the bottom type on the 
Bank and Bank margins. A further 20% of substrates are characterised by dense beds of 
Thalassodendron ciliatum (Selin et al., 1992) within which small colonies of Stylophora 



pistillata are common. Coral communities are localised and account, on average, for only 6% of 
substrate cover. On both the Bank margin and within the deeper channels on the Bank itself, 
species of the coral genera Pocillopora, Acropora, Porites and Favia are present. In 1998, 81% 
of the coral cover was recorded as being bleached or recently dead (Figure 2). Soft corals 
accounted for approximately 2% of substrate cover, of which 76% showed tissue necrosis. Soft 
coral communities that had already died were marked by large bare patches which remained 
following their disintegration. 
  
  
COËTIVY 
Cöetivy is a narrow, elongate island (9 km long and 0.25-1.6 km wide) located 300 km southeast 
of Mahé and 50 km south of the Seychelles Bank, making it the eastern most island in the 
Seychelles territory and its EEZ (Figure 1). Anthropogenic presence on Cöetivy has increased 
following the construction of a prawn farm in 1992-93, though impact is localised to the vicinity 
of its outfall pipes. In 1996, a small-scale fin-fishery was initiated to meet the needs of the 
inhabitants and to export fish products to Mahé. It is not known whether present fish populations 
and the degraded reef can support current levels of fishing. 
  
The coral communities of Cöetivy once displayed a high degree of structural and species 
variability on each side of the island, forming a fringing reef 100 m - 500 m offshore. The 
southern extent of the reef continues to approximately 3.5 km beyond the end of the island 
producing a wide shallow (2 m - 4 m) body of water where the reef is dominated by a few 
remaining live colonies of Heliopora and dead Acropora spp. (primarily of a tabular 
morphology). The substrate varied from one dominated by sand/rubble to what was once 80-
100% coral coverage.  
  
In February 1999, coral mortality was close to 95% at all sites on the western (leeward) side of 
the island. Large, and once luxuriant, monospecific stands of branching and tabular Acropora 
spp. are now dead, with Platygyra spp. the dominant live coral. Most of the coral matrix was still 
structurally intact and even the most heavily encrusted and overgrown table corals showed a low 
incidence of microbioerosion. Massive corals had patches of live tissue, though these were being 
overgrown by adjacent algal communities.  
  
In February 1999, coral recruits of 5 cm - 10 cm diameter were rare on the dead coral structure. 
Availability of suitable substrates for coral settlement and growth is limited as a result of high 
surface coverage of macroalgae. 
  
  
DISCUSSION 
The coral bleaching event was extensive on all the southern Seychelles reefs in 1998. Bleaching 
was generally worse in shallower waters (10 m). Mortality was particularly high in the branching 
corals Acropora, Pocillopora, Millepora (fire coral) and Heliopora (blue coral), with live 
Millepora being rare at all locations. Death in the massive corals such as Porites, Favia, Pavona, 
Platygyra and Diploastrea was in most cases partial and spatially patchy at both the colony and 
reef scale. Areas which were least impacted were those influenced by cooler currents, such as in 



the upwellings on the windward side of Alphonse and St. Pierre, and in lagoon channels where 
water fluxes are high. 
  
Corals subjected to frequent high temperatures, such as in lagoons, also faired well. Based on 
previous studies undertaken elsewhere (e.g. Cook et al., 1990; Hoeksma, 1991; Sheppard, 1999), 
it can be hypothesised that corals in shallow (3 m – 10 m) waters were more tolerant to 
temperature fluctuations than were corals in deeper water (10 m – 20 m) which usually 
experience a more constant temperature regime. On the two visits to Alphonse Atoll between 29 
March and 4 May 1998, corals in deeper water bleached first, followed later by shallow water 
coral colonies. Many of the corals survived in Alphonse lagoon, suggesting an adaptation of 
corals in the lagoon to periodic exposure by high sea-surface temperatures.  
  
Bleaching was not exclusive to hermatypic corals. Incidences of bleaching and mortality were 
widespread in alcyonaceans, non-scleractinian coelenterates (Stichodactyla and Heteractis) and 
bivalves (Tridacna). Some alcyonaceans, which were also completely bleached (Lobophytum 
and Sinularia), had evidence of recent mortality with subsequent necrosis and disintegration of 
their growth form in an advanced state. Recovery did not occur in the soft corals and anemones 
with a conspicuous absence at all reef sites visited in 1999 following the 1998 bleaching event. 
  
Consistent in all locations was the decimation of acroporid populations, with the exception of 
individual colonies at St. Pierre and Alphonse. ‘Refuge’ areas of local live coral species may be 
important to reef recovery. The sites surveyed are isolated oceanic reefs where alternative 
sources of larvae are very distant and local opportunities for recruitment limited. Whether the 
long-term reproductive success of a limited number of live colonies is sufficient to encourage 
significant reef growth is unknown. 
  
At two sites (Cöetivy and St. Pierre) coral recruits were observed on dead coral structures and 
coralline algal encrusted substrates. The source of these recruits is currently unknown. However, 
areas in which the coral have faired well such as the Alphonse Channel, deep reef slopes and 
areas of localised upwelling on all reef sites may play a key role in seeding the dead reef.  
  
Signs of decay within the reef architecture were apparent in all sites with breakage of branching 
corals and high incidences of corals no longer in life form position (i.e. branching Pocillopora 
and Acropora, tabular Acropora, also noticeably Heliopora and Millepora). Those dead corals 
that were intact had considerable evidence of microerosive activity, especially from clionid 
sponges, which have a severe weakening effect on coral skeletons. The relative rates of 
microerosion versus cementation by coralline encrusting algae will greatly affect provision of 
substrate upon which other organisms, such as corals, can settle and grow. Excessive erosion and 
formation of coral rubble can also be damaging to marine life through direct physical contact and 
abrasion. 
  
The architectural complexity of a reef is one of the important features providing shelter and 
niches for invertebrates and fish, and can be affected on a small scale by the growth of epiphytes, 
and to a lesser degree epifauna. Spaces between dead coral branches were observed to be filled 
in by algal turf and calcareous crusts or covered over by algae such as Lobophora. At Cöetivy, 
the number of commensal crabs were found to be very low amongst dead Pocillopora branches 



that were overgrown by Lobophora, whereas in locations with live colonies there was an 
obviously higher abundance of invertebrates (crabs, shrimps) and fish (Dascyllus spp.). The 
continued decay of the reef will impact the invertebrate and fish life as the post disturbance reef 
communities evolve.  
  
The vertical relief and three dimensional complexity of the reef habitat provided by both live 
coral and erect dead coral structures is not only crucial for fish survival, but is also as an 
aggregation attractant for reef fishes. Degradation and reorganisation of the reef structure 
following a bleaching related mortality might, therefore, be expected to have effects on both reef 
dwelling and non-reef dwelling fish communities. However, detailed quantitative descriptions of 
reef fish communities suggest that in 1998 (SSARP) and 1999 (Thalassi/Shoals and AMP) there 
was no major impact of the bleaching and related coral mortality on fish communities. Fish 
communities may be more robust than the coral communities to major disturbances but there is 
often a lag in the response of reef fishes to the loss of live coral habitat.  
  
Recovery of these reef systems perhaps has better prospects than those of the granitic islands of 
the Seychelles Turner et al., this volume) where mortality was more comprehensive and 
anthropogenic influences on the marine system are greater, thereby complicating the recovery 
process.  
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