
The Reefs of Mauritius

Item Type Preprint

Authors Daby, D.; Hardman, E.; Turner, J.; Persands, S.; Klaus, R.;
Fagoonee, I.; Baghooli, R.

Download date 26/05/2023 22:35:47

Link to Item http://hdl.handle.net/1834/453

http://hdl.handle.net/1834/453


THE REEFS OF MAURITIUS 

  
John Turner1, Emily Hardman1, Rebecca Klaus3, Indur Fagoonee2, Deolall Daby2, Ranjeet Baghooli2 and Sharveen 

Persands2 
1School of Ocean Sciences, University of Wales, Bangor. LL59 LEY, UK 

2Faculty of Science, University of Mauritius, Reduit. Mauritius. 
3Department of Biological Sciences, University of Warwick, Coventry CV4 7AL, UK 

  
ABSTRACT 
The study investigated whether the coral reefs of Mauritius had suffered a mass bleaching event during 1998 as had 
been reported for other Indian Ocean reefs. Sea-surface temperature (SST) anomaly charts produced by NOAA show 
that SST was raised 1o C - 1.25o C above the climatological maximum for this region during February 1998, but the 
extent of bleaching around Mauritius was thought not to be severe, but was not recorded. A rapid assessment of the 
degree of coral bleaching on reefs around the whole coast of Mauritius was made during April 1999. Surveys were 
conducted while snorkelling and SCUBA diving and assessments made by direct observation, underwater video 
transects and underwater photography. Video was analysed to confirm the results from the field surveys. Results were 
displayed within a Geographical Information System (GIS). Meteorological data for the period between January 1997 
and April 1999 were also analysed. The results indicate that the coral reefs in Mauritius were still healthy, but that all 
sites showed some signs of degradation particularly from boat and anchor damage and cyclone damage. The coral reefs 
of Mauritius do appear to have escaped the mass bleaching event of 1998. There were no large areas of dead standing 
coral other than on Barrier Reef off Mahebourg. Mean bleaching was <10% at all sites and in all cases represented only 
partial bleaching of colonies. It is suggested that Mauritius escaped the mass bleaching event due to the effect of 
cyclone Anacelle, which produced wet and cloudy unsettled weather during February 1998. The minor bleaching 
episode observed during this survey is thought to be a frequent and normal event relating to large environmental 
fluctuations experienced within the lagoons. With the potential threat of increasing mass coral bleaching events, it is 
suggested that Mauritius needs to act quickly to protect its coral reefs from further degradation. 
  
  
INTRODUCTION 
The status of the coral reefs of Mauritius was assessed during April 1999 by rapid site survey at reef and lagoon 
locations around the mainland island of Mauritius. SST anomaly charts produced by NOAA show that SST was raised 
1o C - 1.25o C above the climatological maximum for the region by end of January 1998. SST rose to 1.25o C – 1.5o C 
above normal in mid February and remained 1o C - 1.25o C above normal until the end of February. The conditions 
indicated that extensive bleaching was likely during this period, however the extent of bleaching in Mauritius has not 
been confirmed to date. Turner (1999b) reported bleaching beginning in April 1998, when up to 25% of Acropora 
formosa thickets were partially bleached but still alive. Some Acropora cytherea, Porites, small faviids and anemones 
were also partially bleached. The Albion Fisheries Research Centre, Mauritius reported observations from two sites, in 
the north west and south east of the island, and concluded that bleaching affected 39% and 31% of live corals in the 
shallow bays of Balaclava Marine Park and Blue Bay Marine Park respectively. Partial bleaching was 27% in both 
areas and total bleaching in Balaclava and Blue Bay was 12% and 4% respectively (Goorah et al., unpubl.). It thus 
seems unlikely that Mauritius escaped the mass coral bleaching that was so severe elsewhere in the Indian Ocean, even 
though Mauritius is located further south than the severely affected areas, and is regularly subjected to fluctuating 
conditions due to cyclones. 
  
Mauritius has a subtropical climate, and normal sea surface temperatures vary seasonally between 23o C in the winter 
(September) and 27o C during the summer (February) with a mean of 25.7o C. Tides are semidiurnal and have a very 



small tidal range of 0.6 m at springs and 0.5 m at neaps. The south east trade winds blow most of the year, especially 
during the cooler season of May to November. Mean wave heights on the south coast range between 1.67 m in the 
summer to 2.86 m in the winter (Fagoonee, 1990). Annual rainfall varies from 1200 mm on the north coast to 3600 mm 
on the central plateau. Mauritius is affected by cyclones each year. Cyclones originate in the lower latitudes of the 
South western Indian Ocean between November and March, with the highest frequency occurring in January and 
February. Strong winds (up to 200 km•hr-1), high rainfall and heavy swell accompany cyclones. 
  
One hundred and fifty kilometres of fringing coral reefs surround most of Mauritius protecting a series of lagoons cut 
by surge channels and river mouths. A section of barrier reef exists in the south east off Mahebourg. Most of the reefs 
are well-established spur and groove reefs with an algal ridge, although the spur and groove zone is sometimes replaced 
by dead coral flagstone (Fagoonee, 1990). The reef flat is usually less than 25 m wide and is exposed at low tide. The 
width of the lagoons varies greatly from a few kilometres to a few hundred metres, with wider lagoons generally 
occurring on the east coast (up to 4 nautical miles). The lagoons are usually only 1 m – 2 m deep, but reach depths of 
up to 6 m in the north. 
  
The reefs of Mauritius are degraded by agricultural, industrial and urban run off, eutrophication, overfishing and sand 
mining, and are used heavily by a coast based tourism industry (Turner et al., in press). The reefs are regularly 
impacted by cyclones, and there is good evidence that the lagoon patch reefs seasonally exhibit partial bleaching during 
the summer months (Fagoonee et al., 1999). If Mauritius was affected by the mass coral bleaching event of 1998, then 
coral mortality could result in socio-economic impacts, including a further decrease in lagoon fish stocks, greater 
coastal erosion due to the islands exposed oceanic position and a possible decline in tourism. It is important that the 
degree of bleaching and the current health of the coral reefs in Mauritius are determined, in order that adequate 
management measures can be taken to encourage rapid recovery of the coral reefs and offer greater protection in the 
future. 
  
  
METHODS 
Field surveys 
A rapid assessment of the degree of coral bleaching was carried out at 34 coral reef and lagoon sites around the coast of 
Mauritius (Figure 1) between the 8th and 18th of April 1999. Sites were selected using a Landsat 4 TM image (Figure 
2) classified by Klaus (1995), and ground-truthed by survey teams from University of Wales Bangor (Daby, 1990; 
1999; Dykes, 1996; Orme, 1997; Taylor, 1998; Walley, 1997) (Figure 1). Surveys were conducted from local fishing 
boats in lagoons, and in collaboration with dive operators outside reefs. Timed surveys of between 15 and 70 minutes 
were carried out across areas of reef by snorkelling in shallow areas (<5 m depth) and by SCUBA in deeper areas. 
Assessments of coral bleaching were carried out by direct observation, underwater video and underwater photography 
over areas approximately 100 m x 100 m. 
  
Two levels of visual survey were made by between four and eight observers who swam across the reef 5 m apart so that 
the same section of reef was surveyed only once. Broad scale physical and biological features of the reef were recorded 
using a six point semi-quantitative scale (see Turner et al., this volume for full description). These included substrate 
structure, cover by benthic organisms, and severity of impacts to the reef such as bleaching, Acanthaster planci, anchor 
and storm damage. A second level description of the species composition of the reef was also made in which all hard 
and soft corals and macro algae were identified to genus or species where possible. The size class of each colony of 
hard and soft coral was recorded (1-10 cm; 11-25 cm; 26-50 cm; >50 cm) and the abundance of all species was 
recorded on the same semi-quantitative scale of 0-5 as for the biological and physical attributes. Percentage bleaching 
observed in each species was also recorded on a scale of 0- 5. At the end of the timed swim the results of all observers 
were combined. 



  
Underwater video was recorded at an angle of 45o to the substrate and the operator swam slowly across the reef 
following the contour of the substratum. Videotapes were analysed by pausing the tape at randomly spaced intervals 
and placing sample points at random locations on the monitor screen. Wide angle habitat photographs were taken using 
Nikonos underwater cameras equipped with a 28 mm lens and flash. The 35 mm slides were used to confirm species 
identification, and to provide a permanent archival record of the health of the coral reefs and the degree of bleaching 
observed on these reefs. 
  
Development of a geographical information system (GIS)Results from the original survey and video analysis were 
displayed within a Geographical Information System (GIS) using MapInfo Professional. A supervised and rectified 
Landsat 4 TM image was used to produce a base map displaying 17 classes of reef habitat. The positions of the 34 
survey sites, acquired using a GPS were added to the base map and a grid of longitude and latitude created (Figure 1). 
The biological, physical and bleaching data were displayed within a thematic overlay as interactive pie charts. The GIS 
was used to identify geographical patterns in the degree of bleaching and the general health of the coral reefs around 
the coast of Mauritius by determining criteria for the percentage cover of particular key biological attributes or species 
diversity and richness. A query-select function was then used to highlight those sites with a higher or lower percentage 
cover, species diversity or species richness than specified in the query. Thirty-five millimeter slides showing a 
representative image of particular sites, bleaching and impacts to the reef were digitally captured and the image files 
were linked to relevant survey sites. 
  
Analysis of meteorological data 
Meteorological data for the period January 1997 to April 1999 were provided by the Mauritius Meteorological Office. 
Sea-surface temperature and mean significant wave height data were obtained from a Waverider Buoy, located off Blue 
Bay in the south east of the island and cloud, sunshine and rainfall data were obtained from sites around the island. The 
data were analysed to investigate whether climatic conditions during the period of sea warming were unusual. 
  
  
RESULTS 
Outline results are presented here. Full details are in the Geographical Information System described by Hardman 
(1999). 
  
Reef composition 
The coral reefs of Mauritius were generally healthy (Figures 3 - 6), even though most sites showed some sign of 
degradation. Hard coral cover was >50% at 16 of the 34 sites studied and >75% at four of the sites. Soft coral cover 
was <10% at 31 sites. Dead coral cover was <10% at 16 sites but was >30% at six sites and was >50% at the Barrier 
Reef. Macroalgal cover was <10% at 25 sites turf algal cover was <10% at 12 sites, but >50% at Calodyne Reef in the 
north (site 10) and Ile d’Ambre (northeast, site 16). Unconsolidated rubble was <10% at 23 sites and >30% at two sites: 
Flat Island (north, 12) and Blue Bay (south-east, 27). 
  
Coral bleaching 
The coral reefs surrounding mainland Mauritius had escaped the mass bleaching event of 1998. There were no large 
areas of dead standing coral that could be attributed to the bleaching event other than corals just behind the shallow reef 
flat of the Barrier Reef. This site was dominated by dead coral (>50%) covered in turf algae and some small colonies of 
regenerating corals with healthy tips (Figure 7). Bleaching was observed at 29 of the sites surveyed but in all cases was 
only partial, and occurred in all zones of lagoon patch reefs, reef crests and on the deeper (<10m) fore reefs in some 
species. Mean bleaching was <10% at all sites surveyed and was absent at five sites (lagoons at Le Morne (south-west, 
site 2), Blue Bay (south-east, 27), Flat Island (north, 13), Trou d’Eau Douce (south-east, 23) and on the reef crest at Ile 



d’Ambre (north-east, 16)). There was no pattern in the sites bleached and no significant difference in median bleaching 
value between the 34 sites studied (Kruskall-Wallis: H = 9.00, df = 33, p>0.05) or between geographical areas when the 
sites were combined (Kruskall-Wallis: H = 3.05, df = 9, p>0.05), although Grand Baie (north west, 25) exhibited the 
highest mean bleaching value (0.79) on a 0 – 5 point scale. 
  
Nineteen species were observed to show bleaching and in all cases only part of the colony was bleached (Figure 8). The 
number of species bleached at each site ranged from 0 (at Le Morne, site 2) to 6 at Le Morne, site 1 (both in south-
west). Of the 19 coral species, Galaxea fascicularis, Acropora formosa and Platygyra sp. were the species most often 
observed to be bleached (figure 8). G. fascicularis was bleached at 21 of the sites studied; A. formosa at 19 of the sites 
and Platygyra sp. at 14 of the sites. Bleaching in G. fascicularis and Platygyra sp. occurred mostly in shallow water 
(<10 m deep) and ranged from a value of 1 (<10%) to 4 (51% - 75%). Bleaching of A. formosa ranged from a value of 
1 (<10%) to 2 (11% - 30%). Bleaching of A. formosa occurred only on the upper surfaces of horizontal branches 
(Figure 9) while G. fascicularis and Platygyra sp. exhibited bleaching on the upper surfaces of massive and sub-
massive colonies (e.g. colony of Galaxea in Figure 10). Bleaching was patchy and bleached colonies were often 
observed adjacent to unbleached colonies of the same species. There was no significant difference in the median 
bleaching value of different sized colonies (Kruskall-Wallis: H = 6.43, df = 3, p>0.05). 
  
Other impacts 
Human impacts were common and observed at 26 sites including the two Marine Parks at Blue Bay (south-east) and 
Balaclava (north-west). Fishermen and tourists anchored their boats on the lagoon patch reefs causing destruction of the 
corals at 21 sites. Trampling damage caused by tourists snorkelling in shallow water and fishermen walking across the 
reef searching for reef fish and octopus was recorded in the lagoons at seven sites. Fourteen sites displayed fish traps on 
top of recently broken corals (Figure 11). Other human impacts to the reefs included sand mining at east coast sites and 
nutrient enrichment in lagoons and on fore-reefs in the north west. Macro algae and soft coral dominated many north 
west sites. Damage from tourist developments included a bulldozed section of reef at Balaclava Marine Park opposite 
the construction site of a new hotel, concrete moorings on top of coral and coral heads arranged in a circle, possibly for 
dive training at Blue Bay Marine Park. 
  
Natural impacts were also observed at many of the reefs studied. Supposed storm/cyclone damage was observed at 15 
sites, where tabular Acropora colonies were overturned (Figure 12) and there was a high percent cover of 
unconsolidated rubble (>30%) on the reef crest at Flat Island (site 12) (north) and in the lagoon at Blue Bay (site 27) 
(south-east). Cyclone Davina passed Mauritius just one month before the survey on 4th March 1999, producing gusts 
up to 173 km•hr-1. Crown-of-thorns starfish (Acanthaster planci) were observed at 12 sites and were particularly 
abundant in the lagoon at Trou d’Eau Douce (site 22) (south-east). The sea urchin Echinometra mathaei was abundant 
in the lagoon at Ile d’Ambre (site 15) (north-east) and on the reef crest at Ile d’Ambre (site 17) (north-east). 
  
Meteorological data from the period of the 1998 sea warming event 
Sea-surface temperature (SST) 
In situ SST data obtained from the Waverider Buoy between March and July 1997 and February and July 1998 
indicated that the mean SST reached its highest values during February (28.5o C) and March (28.1o C) 1998 (Figure 
13). The long-term mean sea temperature at this time of year is 27o C, thus temperatures were 1o C - 1.5o C higher than 
normal. SST was higher in 1998 than in 1997 in both March (1998: 28.1o C; 1997: 27.5o C) and April (1998: 27.4o C; 
1997: 26.8o C). No data were available for February 1997. SSTs were significantly higher in February and March 1998 
than in April-July 1998 (student’s t-test: T = 5.19, df = 7, p<0.05) and were also significantly higher in 1998 than in 
1997 (paired t-test: T = -3.47, p<0.05). These data were confirmed by the SST anomaly charts produced by NOAA. 
  



Cyclone 
During the period of high sea surface temperature, Mauritius experienced unstable weather conditions. Between the 6th 
and 10th of February a trough crossed the region producing thunder and showers over the whole island. This tropical 
depression was named Anacelle by the Mauritius Meteorological Services on the 8th of February1998 when it was 
located at 13.2o S, 61.0o E. As it moved south south west, it intensified and became a tropical cyclone while passing off 
the west coast of St. Brandon. The cyclone passed approximately 60 km off Belle Mare on the east coast of Mauritius 
on the 11th of February 1998, and the air mass remained unstable until the 15th of February 1998. During the second 
half of February, wet and unstable weather persisted due to another low-pressure system located off the east coast of 
Madagascar. Clouds associated with this low continued to influence the weather until the 24th of February 1998 when 
it started to move south eastward. 
  
Rainfall 
As a consequence of cyclone Anacelle, rainfall during the first half of February was above average and during the 
second half the west coast of Mauritius received 422% of the long-term mean rainfall (Figure 14). Significantly more 
rain fell in February 1998 than in February 1997 and February 1999 (Wilcoxon: H = 6.3, df = 2, p<0.05) (546 mm of 
rain fell during February 1998 compared to 95 mm in 1997 and 111 mm in 1999 in the north). 
  
Cloud cover and sunshine 
February 1998 had the highest daily mean cloud coverage (6.7 hours, recorded at Vacoas) during the whole period 
between January 1997 and March 1999 (Figure 15) due to cyclone Anacelle and the subsequent low-pressure system. 
Total hours of sunshine in February 1998 were the lowest recorded during the period between January 1997 and April 
1999, due to the high cloud coverage (Figure 16). Analysis of variance indicated that there were significantly lower 
hours of sunshine in February 1998 than in February 1997 (F = 4.68, df = 17, p<0.05) (only 126 hours of sunshine in 
February 1998 compared with 235 hours in February 1997 and 190 hours in February 1999 on the west coast). 
  
Tides 
Neap tides occurred during the first and third weeks of February 1998 and low tide occurred in the middle of the day 
between 1000 hrs and 1600 hrs. The tidal range was small (20 cm) and low tide was not extreme (170 cm above Chart 
Datum). Spring tides occurred during the second and final weeks of February with a range of 40 cm – 50 cm and lowest 
low tides (150 cm - 160 cm above CD) occurred between 0600 hrs and 0800 hrs and between 1800 hrs and 2000 hrs. 
  
Conditions during the 1999 survey 
SST did not exceed its normal monthly maximum during the April 1999 survey. SST was normal throughout January 
1999, rose to 0.5o C - 0.75o C above normal during February and March and returned to normal at the end of March 
(NOAA SST charts). Two tropical depressions and one cyclone caused unsettled conditions during the three months 
preceding the 1999 survey. Unusually, very little rain was associated with these tropical depressions and during the first 
four months of 1999, rainfall was significantly less than in the first four months of both 1997 and 1998 (Kruskall 
Wallis: H 10.97, df = 2, p<0.05). Sunshine levels during the first four months of 1999 were normal or above normal in 
all parts of Mauritius. 
  
  
DISCUSSION 
The results show that the coral reefs of Mauritius escaped the mass bleaching event, which severely affected other areas 
of the Indian Ocean in 1998. Sea-surface temperature (SST) anomaly charts produced by NOAA indicate that SST in 
Mauritius was raised 1o C - 1.25o C above the climatological maximum for the region for over one month. In situ data 
from the Waverider Buoy confirmed the satellite data, showing that sea surface temperatures offshore from Blue Bay 



were 1o C - 1.5o C higher than normal. The temperature rise was not as high as in other regions of the Indian Ocean 
(Turner et al., this volume), but such temperature increases have been shown to induce bleaching in corals in the 
laboratory (Jokiel & Coles, 1977) and the field (Glynn, 1984). A mass bleaching event should therefore have been 
expected in Mauritius during 1998. 
  
One year later there were no indications that Mauritius had suffered a mass bleaching event. Of the sites studied, 47% 
were healthy with >50% coral cover, which compares favourably with the status of reefs elsewhere (Hodgson, 1999). 
Using the ASEAN-Australia Living Resources criteria (Chou, 1998), 47% of the sites surveyed can be described as 
‘Excellent’ and 12% can be described as ’Good’. Sites with low hard coral cover were the reef crest sites, which have a 
naturally low cover of hard coral colonies due to wave and air exposure. These sites displayed a high species diversity 
and low dominance of corals (Porites sp., Pavona cactus, Platygyra sp., Favia sp. and Goniastrea sp.). Fore reef sites 
showed high similarity with Porites sp., Lobophyllia sp., Platygyra sp., Pocillopora damicornis and Favites sp. Being 
common to all sites. In contrast, 57% of lagoon patch reefs had >50% coral cover, but these sites had low species 
diversity and were dominated by large colonies of Acropora formosa and Acropora cytherea. 
  
Monitoring of previous bleaching events elsewhere (Brown & Suharsono, 1990) suggest that the coral reefs in 
Mauritius could not have recovered from a mass bleaching event within one year. Indeed, reefs have generally 
deteriorated further one year on from the 1998 bleaching event (see Lindén & Sporrong, 1999 for country reports), 
many being covered in thick algal turf, and in Chagos (Sheppard, 1999a;b), Socotra (Turner, 1999a) and Seychelles 
(Turner et al., this volume) dead reefs have been eroded to rubble. In Mauritius, no large areas of dead standing coral 
covered in macro and filamentous algae could be attributed to the bleaching event, other than at one site on the Barrier 
Reef. 
  
The actual cause of bleaching at a particular reef may be a combination of factors other than high SST (Wilkinson et 
al., 1999). Factors such as the level of storm activity, the number of days of cloud cover and the strength and direction 
of winds all affect how warm water is dissipated or builds up to lethal levels. Many workers have reported that mass 
coral bleaching follows extended periods of high temperatures, low wind velocity, clear skies, calm seas and low 
rainfall, where conditions favour localised heating and high penetration of UV radiation (e.g. Brown & Suharsono, 
1990; Williams & Bunkley-Williams, 1990; Glynn, 1991; Goreau & Hayes, 1994). 
  
In Mauritius, meteorological data indicated that during the period of elevated SST, unstable weather prevailed and 
cyclone Anacelle caused higher cloud coverage (mean of 6.7 hours per day), very high rainfall and lower hours of 
sunshine than normally experienced at that time of year. Also, low spring tides occurred during the early morning and 
evening and therefore reef flats were not exposed during the hottest part of the day. Further, the lagoons in Mauritius 
are often cooler than the sea outside because they receive large quantities of cooler freshwater from terrestrial run-off 
(Daby, 1994). 
  
Site 29 on the Barrier Reef did show signs of possible mass bleaching. This site was dominated by dead standing coral 
(>50%) covered in turf algae and by small colonies of regenerating corals with healthy tips. The Barrier Reef is situated 
3-5 km off the east coast and thus may be subjected to different climatic and oceanographic conditions than the inshore 
sites surveyed. The meteorological data do not give any indications as to why this site may have bleached when other 
sites did not. One possible explanation is that unlike mainland Mauritius, high cloud cover did not protect the Barrier 
Reef, allowing high levels of UV radiation to penetrate the shallow water. Unfortunately, no satellite image was 
available for Mauritius during this period to confirm offshore cloud cover. Another possible explanation is that 
localised oceanographic features may have caused the water around the Barrier Reef to heat up more than at the inshore 



sites. Further, being offshore could have meant that the reef was not affected by freshwater run-off, which tends to cool 
some parts of shallow lagoons (Daby, 1994). 
  
During the 1999 survey, bleaching was observed at 85% of the sites visited, however, in all cases it was minor (<10%) 
and partial, rather than total bleaching. Fagoonee et al. (1999) have shown that there is a large variability in the 
zooxanthellae population of Acropora formosa with regular episodes of low densities occurring in the spring and 
summer. Minor bleaching episodes such as that observed during this survey may be a frequent and normal event 
relating to large environmental fluctuations experienced within the lagoon. Partial bleaching of Acropora formosa 
occurred only on the upper surfaces of horizontal branches. Galaxea fascicularis and Platygyra sp. bleached mostly in 
shallow water (<10 m) and only bleached on their upper surfaces. Others have reported greater bleaching on the upper 
or more light exposed surfaces and that portions of upper surfaces that fell in shadows of fixed objects were often not 
bleached (e.g. Williams & Bunkley-Williams, 1990). Harriott (1985) suggested that bleaching on the upper and 
unshaded surfaces of corals on the Great Barrier Reef indicated that the cause of the bleaching was high levels of solar 
irradiance. In Thailand, localised, naturally occurring bleaching at intertidal sites was also attributed to solar irradiance 
(Brown et al., 1994). It is therefore, possible that the bleaching observed during this survey was a normal minor event 
caused by UV radiation. Sunshine levels in Mauritius during the first four months of 1999 were significantly higher 
than the two previous years, supporting this theory. 
  
The number of coral species bleached per site varied from 0 to 6 and bleached colonies were often observed adjacent to 
unbleached colonies of the same species. Other workers have commented on the patchy spatial distribution of 
bleaching in coral colonies (e.g. Oliver, 1985; Glynn, 1990; Jokiel & Coles, 1990; Lang et al., 1992). Edmunds (1994) 
suggests that this intra-specific variation in coral bleaching is due to the distribution of bleaching-susceptible 
genotypes. Rowan et al. (1997), explain the patchy distribution of bleaching by the preferential expulsion of symbionts 
associated with low irradiance, suggesting that some colonies are protected from bleaching by hosting an additional 
symbiont that is more tolerant of high irradiance and temperature. Fitt and Warner (1995) also explain inter-specific 
variation in bleaching by different physiological tolerances of the specific symbiotic algae of the different coral species. 
  
For many of the species that suffered bleaching, particularly Platygyra sp., Galaxea fascicularis, Favia sp., Favites sp. 
and Porites sp., the colonies appeared pale rather than fully bleached. This can cause confusion as to whether the 
colony is actually bleached as some corals that appear to have bleached may have been light-adapted (Falkowski et al., 
1990). Brown and Ogden (1993) state that some intertidal coral species have an adaptive behavioural response to 
reduce desiccation, known as blanching, in which they pull back their external tissues, leaving their skeletons exposed. 
The misidentification of bleached colonies could cause an overestimation of the extent of coral bleaching. It has 
therefore, been suggested that a standardised method is needed to assess the degree of coral bleaching (Glynn, 1993). 
There are a number of difficulties with standardising the degree of bleaching, such as the assessment of bleaching in 
colonies of the same species with different patterns of tissue colouration (Knowlton et al., 1992) and the presence of 
genetically different zooxanthellae with different environmental tolerances (Rowan & Powers, 1991). In order to 
predict the future of coral reefs it is, however, important that bleaching events around the world are reported in a 
comparable manner. 
  
Mauritius was not severely affected by the bleaching event of 1998, however, computer models predict an increase in 
climatic fluctuation and the severity and scale of coral reef bleaching. The coral reefs around the whole coast of 
Mauritius are degraded by human and natural impacts. Stressed corals succumb more readily to bleaching stress and are 
more likely to die. Those that do survive may produce fewer larvae to repopulate damaged areas. It is therefore, 
important that reef management acts to reduce anthropogenic impacts on these coral reefs. At present, most reefs in 
Mauritius are affected by trampling and anchor damage, overfishing, pollution and eutrophication. Even in the two 



Marine Parks fishing traps and boat damage were observed. If greater protection is not given to the coral reefs of 
Mauritius they may not survive the next bleaching event. In addition, Mauritius is one of the few areas in the Indian 
Ocean not affected by the bleaching event. Coral reefs in the Maldives suffered up to 90% mortality and in the 
Seychelles mortality was close to 80% - 100% (Lindén & Sporrong, 1999, Turner et al., this volume). In both areas, 
diving and coastal tourism are a major source of income and it has been predicted that if recovery is slow, there may be 
a loss in tourism as tourists go elsewhere (Lindén & Sporrong, 1999). As information is spread throughout the diving 
community the number of tourists visiting Mauritius may increase, resulting in increased pressure on the reefs. 
Furthermore, reefs in the western Indian Ocean are closely linked by ocean currents of the sub-tropical anti-cyclonic 
gyre and the seasonally reversing monsoon gyres (Rao & Griffiths, 1998). The coral reefs in Mauritius, may therefore, 
act as a source of larvae for those coral reefs that suffered severe damage during the bleaching event. Little is known 
about the source-sink relationships in the Indian Ocean, and the destruction of this source of larvae could prevent the 
recovery of coral reefs in other parts of the Indian Ocean (Salm et al., 1998). 
  
Despite the fact that Mauritius appeared to have escaped the mass bleaching event of 1998, the island’s coral reefs are 
not secure. There has been significant progress in the management of reef resources in Mauritius in recent years, but 
greater protection is needed. Stricter regulations and surveillance is required within the two marine parks to prevent 
boat damage and illegal fishing. In addition, an integrated coastal zone management (ICZM) plan (Fagoonee & Daby, 
1993) needs to be implemented and further designations need to be made to limit human activities to certain areas of 
reef. With the potential threat of increasing mass coral bleaching events, Mauritius needs to act quickly to protect its 
coral reefs from further degradation from man’s activities and give them the best chance to survive natural impacts. 
These reefs may prove to be an important source of larvae for the recovery of other reefs in the Indian Ocean. 
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