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The 1997-1998 El Niño southern oscillation caused elevated sea temperatures that resulted in global coral bleaching. Coral reefs 
constitute an important biological resource in terms of their complex biodiversity and are the basis for tropical fisheries and marine 
ecotourism. They represent one of Mozambique’s main coastal assets, and coastal communities and the growing tourism industry 
rely mainly on reef-based resources. 

Today, about 6.6 million people live within Mozambique’s 48 coastal administrative districts. This represents 42% of the current 
population (15.7 million), which is expected to grow at 3% p.a. (INE, 1998). In 1994, the population density in coastal districts was 
28 persons/km2. In 1996, much higher densities were recorded in the coastal cities: 1,525 persons/km2 in Maputo, 625 persons/ 
km2 in Beira and 409 persons/km2 in Nacala (Lopes). 

Sea surface temperatures along the coast of Mozambique show a seasonal variation. In general, high surface water temperatures 
(26-30°C) are observed from November to May, while lower temperatures (21-26°C) occur from June to October (SADCO data, 
1960-1997). Sea surface temperatures along the northern coast are normally 1-2°C higher than those along the southern coast. 

The Mozambique Current, which transports the warm water, is part of the anti-cyclonic sub-tropical gyre that consists of the South 
Equatorial Current, the Agulhas Current system and the eastward flow to the north of the sub-tropical convergence. According to 
Saetre and da Silva (1984), the circulation of the Mozambican Current along the Mozambican coast includes three anti-cyclonic 
cells within the Beira, Inhambane and Maputo bights, as well as some smaller cyclonic eddies. 

The reefs along the Mozambican coast consist of fossilized dune and beach rock colonized by corals to a varying degree. During 
the millennia, the shoreline has been successively exposed and submerged, forming a compound shoreline (Tinley, 1971) where 
coral reefs are distributed in three regions:  

1. The northernmost section of the coast extends for 770 km from the Rovuma River in the north to Pebane in the south 
(17°20'S). It is characterized by numerous small islands that form the Primeiras, Segundas and Quirimba archipelagoes. 
Coral reefs form an almost continuous fringing reef on the eastern shores of the islands and the more exposed sections of 
the mainland coast.  

2. The central section of the coast between Pebane (17°20'S) and Bazaruto Island (21°10'S), a distance of about 950 km, is 
classified as swamp coast (Tinley, 1971). In this section, twenty-four rivers discharge into the Indian Ocean, each with an 
estuary supporting well-established mangrove stands. The coastal waters are shallow and this, together with sediments 
from the rivers, cause high turbidity levels. Coral reef formation in this area is therefore severely limited.  

3. The southern section stretches for 850 km from Bazaruto Island southwards to Ponta do Ouro (26°50'S). The coastline is 
characterized by high dunes, north-facing bights and barrier lakes. The dune systems attain heights of 120 m and are 
considered to be the highest vegetated dunes in the world (Tinley, 1971). The distribution of reefs along the coast and 
nearshore islands is patchy and reefs are more sparsely inhabited by corals.  

There are three types of fisheries in Mozambique, comprising industrial, semi-industrial and artisanal fisheries. These three 
sectors land about 90,000 tons/year from an estimated maximum sustainable yield (MSY) of about 300,000 tons/year (Chotard & 
Carvalho, 1995; Sanders, 1988; Silva & Sousa, 1988; Palha de Sousa, 1996). The industrial and semi-industrial fleets currently 
generate 40% of Mozambique’s foreign revenue, gained largely from prawn fisheries dependent on mangroves and estuaries for 
their productivity. 



The artisanal fishery, on the other hand, is responsible for about 70% of the total catch, with an average production of 4.6 
tonnes/km2 in the fishing grounds which extend up to 5 km offshore (Sanders, 1988). Very little information is available on 
artisanal fisheries, and resource assessments have only been undertaken in Maputo Bay. These fisheries are largely centered on 
the reefs. 

Coral reefs are one of the main attractions for the tourists industry in Mozambique. Most tourism occurs along the coast, where 
the best infrastructure for tourism is established, especially near the coral reefs of Pemba, Mozambique Island, Bazaruto 
Archipelago, Inhaca Island and Ponta do Ouro. 

The current survey was undertaken to assess the consequences of coral bleaching in Mozambique waters, as the extent of reef 
loss during the 1997-1998 El Niño phenomenon was unknown. A secondary objective was the training of Mozambican scientists 
to increase the scientific capacity in this specialized field. The survey was undertaken by MICOA staff and post-graduate students 
between 24 March and 9 April 1999, at the end of summer. The group was accompanied throughout by Dr Michael Schleyer of the 
Oceanographic Research Institute and from 24-30 March by Dr David Obura, the East African co-ordinator of Cordio. 

Evidence of bleaching for the present and past year was sought in six localities, listed below in order from north to south. Dives 
were made on a total of 17 reefs and a visual assessment of reef type, faunistic cover and the extent of reef damage attributable 
to bleaching and crown-of-thorns starfish (COTS) was made. Quantitative measurements using transect techniques proved 
inappropriate due to sea conditions, nature and condition of the reefs, and the fact that most of the work was done using snorkel 
rather than SCUBA. However, it was possible to record random video-photo quadrats at ten of the stations for later analysis. 

In Mozambique, the effects of El Niño bleaching were most extensive on exposed reefs in the north and decreased further south, 
except at Inhaca Island where serious recent bleaching was encountered. Extensive COTS damage was also found at Bazaruto 
and Inhambane. The COTS outbreaks commenced in 1995-1996 and, as sufficient time has elapsed for reef erosion and collapse 
to occur, the damage on these reefs was more pronounced. Consequences of the El Niño bleaching are going to be even more 
serious, since coral mortality on the northern reefs was as high as 90%; a similar progression in the collapse of reef structure on 
the seriously bleached reefs is anticipated. The biodiversity of these sites will be impaired, as coral recruitment was only observed 
at the Bazaruto COTS site and at a low level. Fish populations on damaged reefs, the basis of many of Mozambique’s valuable 
artisanal fisheries, were also poor. Both the fisheries and the tourism value of these sites will thus be affected. 

An overview of the results is tabulated below: 

Locality Reef Description Results 

Pemba 1. Wimbi Beach Patch reef of beach/dune rock at 
3.5-7 m in sheltered bay; subject to 
eutrophication and sedimentation. 
Prominent species: Porites rus, P. 
nigrescens, P. lutea and 
Diploastrea heliopora. Fish 
community poor. 

Reef cover 30-40%; 
coral cover 0-60%, 
mean ~30-40%. 
Mortality from 
bleaching ~30%.  

Also COTS and COTS 
scars. 

  2. Quilalulia 
Channel 

Sparse patch reef of coral rubble in 
a 1.5-2.5 m channel between 
Quilaluia and Sencar Islands. 
Corals consisted of a sparse mix of 
soft and hard corals. Fish 
community poor. 

Reef cover 40-60%; 
coral cover < 1%. 
Heavy mortality from 
bleaching in 1998. 

  3. Sencar Fringing reef of excellent profile on 
seaward edge of island, depth 
ranging from 3-7.5 m onto sand. 

Solid reef cover; 1% 
coral survival after the 
1997-1998 El Niño 



Near total mortality from bleaching. 
Previous coral population rich and 
diverse.  

Fish population poor, possibly 
heavily fished. 

event. 

  4. Pemba Bay Excellent reef on beach rock in 
sheltered bay, dropping steeply 
from 3-8 m onto sand. Reef subject 
to eutrophication and turbidity from 
the bay, but little evidence of 
bleaching. Heavily colonized by 
Porites rus and P. nigrescens; also 
considerable Stylophora pistillata 
and plate Montipora sp. Large 
numbers of Diadema. Fish well 
represented. 

Near solid reef and 
coral cover; mortality 
from bleaching < 30%. 

Nacala 5. Fernao 
Veloso Bay 

Patch reef developing into fringing 
reef, 2-7 m deep, in sheltered 
entrance to lagoon. Coral cover low 
in inshore region, improving 
offshore. Mixed community of 
Porites and Acropora and a 
diversity of other corals. Relatively 
little bleaching.  

Fish community poor. 

Reef cover variable, 
with commensurate 
variability in coral 
cover. Coral cover 0-
90%; mean cover on 
the fringing reef 50-
70%. Bleaching of 
~30% in 1998. 

Angoche 6. Baixo St 
Antonio 

Fringing reef at 3-7 m depth, 
subject to considerable surge and 
surf, with marked spur and groove 
formations manifesting the original 
dune rock structure. Evidence of 
bleaching in 1998 and the current 
year. Mixed, but not prolific fish 
community. 

Substantial reef with 
30-40% coral cover, 
whereof 25% soft 
corals. Mortality from 
bleaching ~20%; some 
evidence (< 2%) of 
current bleaching. 

  7. Mafamede 
Island 

Reef similar to above, but more 
consolidated. Evidence of 
bleaching in 1998 and the current 
year. Mixed, but not prolific fish 
community. 

Hard and soft coral 
cover each ~20%. 
Mortality from 1998 
bleaching ~20%; < 2% 
in current year. 

Bazaruto 
Island 

8. Inner Two-
Mile Reef 

Partially sheltered mixed coral 
community, 1-3.5 m deep, on the 
landward side of a fringing rock reef 
between Ilhas Benguerra and 
Bazaruto. A COTS outbreak 
commenced on this reef in 1995, 
80% of which has been destroyed. 
The post-COTS deterioration of the 
reef has continued with reef 

Previously high coral 
cover, ~80%, and 
species diversity; the 
reef has suffered 80% 
mortality. 



collapse and erosion; largely rubble 
was found. Evidence of coral 
recruitment was only found at the 
inner periphery of the reef. Fish 
community poor. 

  9. Coral Garden A coral garden protected within two 
northern projections of Two-mile 
Reef. Depth, surface to 8 m. Coral 
community rich and diverse, 
dominated largely by staghorn and 
tabular Acropora spp. Little 
evidence of current and past 
bleaching; some mortality from 
COTS, boat and diver damage. 
Fish community diverse and 
abundant. 

Coral cover high, ~80-
90% in parts of the 
reef.  

Mortality ~20% in 
parts due to the 
causes listed. 

  10. Lighthouse 
Reef 

Partially sheltered mixed coral 
community, 1-3.5 m deep, on the 
landward side of a fringing rock reef 
north of Bazaruto lighthouse. Coral 
cover and community structure 
variable according to degree of 
exposure and sedimentation on the 
reef. This ranged from 
monospecific outcrops of large 
staghorn corals to a sparse cover 
of sediment tolerant faviids and soft 
corals. Little present or past 
bleaching. Fish community rich and 
abundant. 

Coral cover 5-90% 
depending on position 
on the reef. El Niño 
bleaching in tidal 
gullies 10-20%. 
Current bleaching 
~1%. 

Inhambane 11. Mike’s 
Cupboard 

Fossilized dune rock of substantial 
profile, at 16 m depth, with gullies 
and potholes. Coral cover low due 
to swell-generated turbulence, 
turbidity and sedimentation; mainly 
sediment tolerant soft corals and 
faviids with Pocillopora and 
Stylophora. No evidence of COTS 
or bleaching. Good fish community, 
but few coral fish. 

Coral cover 2-10%. 

  12. Coral 
Garden 

A wave-cut beach rock platform 
exposed to surge and surf at 1-5 m. 
Dominated by tabular staghorn and 
soft corals. Some El Niño and 
current bleaching. Poor fish 
community. 

Coral cover 5-60%; El 
Niño bleaching ~5-
15%; current 
bleaching <1%. 

  13.Anchor Bay Small, low profile reef in the sea, at 
9 m depth. Evidence of a previously 
rich coral community decimated by 

Coral cover ~2-5%. 



COTS. COTS and recent feeding 
scars were observed and a local 
report of the destruction of the reef 
over the last three years confirmed 
our finding. Pocillopora and a few 
Acropora clathrata are the main 
survivors. Little evidence of recent 
coral recruitment. Fish community 
surprisingly good; mainly snappers 
and herbivores. 

  14. Cabo das 
Correntes 
(Paindane) 

Coral garden at 1-5 m on the 
landward side of a largely 
submerged rocky reef exposed to 
strong currents and surf. Coral 
community dominated by a diverse 
and extensive cover of soft corals. 
Scant evidence of bleaching. Fish 
community good in the deeper 
water, largely snappers and 
goatfish with very few chaetodons. 

Coral cover 0-90%; 
mean ~60%; almost 
exclusively soft corals. 
Three colonies of 
digitate Acropora were 
bleached and 
encrusted with 
coralline algae. 

Inhaca 
Island 

15. Pta Torres 
Channel 

Shallow reef of Porites bommies, 
faviids and a few Acropora spp. 
fringing a sand-bank channel. The 
reef top is exposed at low tide and 
the reef extends to a depth of 2 m. 
It is clearly subject to a tidal race, 
turbidity and eutrophication. Fish 
were sparse, mainly herbivores, 
half-beaks and sand-dwelling 
species. 

Little evidence of 
bleaching in 1998 but 
~40% of the corals 
were undergoing 
recent bleaching. A 
further 40% of the 
bommie tops were 
dead from (natural) 
tidal exposure. 

  16. Pta Torres A reef consisting of an emerging 
dune rock wall dropping to a depth 
of 6 m. Sparsely inhabited by corals 
tolerant of a tidal race, turbidity and 
sedimentation. Stylophora pistillata, 
faviids and Pocillopora verrucosa 
were most abundant, in that order. 
Recent bleaching has caused near 
total mortality; quantitative 
assessment was difficult due to 
turbidity.  

Fish were sparse. 

Coral cover 2-5%. 
Mortality from recent 
bleaching ~90%. The 
only unaffected genera 
were Pocillopora, 
Goniopora, 
Goniastrea, 
Astreopora, Pavona 
and Leptoseris. 

  17. Barreira 
Vermelha 

Mixed Acropora community, 2-5 m 
deep, on flat bottom with a few 
small Porites bommies. Sheltered 
location inshore of Inhaca Island. 
Poor visibility (0.5 m) limited the 
quantitative assessment, but 
extensive beds of Palythoa, 

No assessments were 
possible.  

  



evidence of El Niño bleaching and 
current bleaching indicated that this 
was an affected reef.  

No fish were seen. 

  

  

  

 


