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Background 

Globally, 2015 and 2016 were the hottest years to date and land and sea temperatures have 

broken all previous records. In October 2015, the United States National Oceanographic 

Atmospheric Administration (US-NOAA) announced that the third mass global coral 

bleaching event had commenced due to the extreme pattern of sea water temperatures. A 

moderate to high bleaching warning was put in place for the western Indian Ocean in January 

2016 and bleaching was reported in the Comoros, Seychelles, Madagascar, Reunion, 

Mozambique and Mauritius. The island of Rodrigues (Republic of Mauritius), situated in the 

south-western Indian Ocean, is one of the few locations within the Indian Ocean, and indeed 

internationally, to have previously avoided being extensively impacted during first two mass 

global coral bleaching events that took place in 1997/98 and in 2009/10. Surface seawater 

temperatures around Rodrigues exceeded 29°C and surpassed the long-term summer mean 

maximum by more than 1°C in January 2016 and again in February 2016. Surveys in July 

2016 at 23 sites around Rodrigues found that all sites had bleached and exhibited recent 

bleaching-related mortality. The average bleaching-related mortality per site was 75% across 

all 23 sites and comparison with data from 2010 revealed that the average live hard coral 

cover had fallen from 35% in 2010 to 15% in 2016. The aim of this study was to continue the 

coral reef monitoring that has been undertaken around Rodrigues since 2000, and in 

particular assess the status of the coral reefs following the 2015/16 coral bleaching event to 

determine the full extent of the damage and to identify any signs of recovery.  

 

Methods 

Surveys were completed during April 2018 at 11 sites around Rodrigues. Sites chosen 

included six that are part of the Shoals Rodrigues long-term coral reef monitoring programme 

and have been surveyed since 2000 and five sites within the South East Marine Protected 

Area (SEMPA) that were set up in 2008. These included a mixture of sites on the reef flat 

(approximately 1m depth) and reef slope (6m – 12m depth), and in SEMPA they also include 

sites within the large channel (Grande Passe). The survey methods employed were a modified 

version of the internationally accepted Global Coral Reef Monitoring Network methodology 

that have been tailored to the local conditions. 

 

Reef flat monitoring was carried out by snorkelling, while SCUBA diving was used for the 

reef slope and channel surveys. Three 50m transects were laid at each site, either running 

parallel to each other or in line, depending on the site topography, separated by 

approximately 5m. Benthic substrate composition was assessed over the first 20 m of each 

transect using the Line Intercept Transect method. The first 20 m of each tape was also 

videoed using an underwater video camera and photoquadrats were taken along either side of 

the first 10 m of every transect. A Timed Count method was first used to assess the 

abundance of larger, schooling or more mobile fish species and the Belt Transect method (50 

m x 5 m) was then used to assess the abundance of demersal fish species as indicators of 
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ecosystem health/recovery. The Belt Transect method (20 m x 5 m) was also used to assess 

macro-invertebrate abundance. 

 

Results 

Live coral cover varied from a mean of 0.02 % at on the reef flat at Grand Bassin in the north 

to 35.02 % on the channel reef at Passe Carangue in SEMPA. Live coral cover was highest at 

the two channel reef sites, Passe Carangue and La Tete Grand Passe. All other sites, 

excluding the reef flat at Passe Armand (i.e. 73 % of the sites surveyed) had live coral cover 

of <10 %. The majority of sites were dominated by turf algae, with the red macro-algae 

Asparagopsis taxiformis abundant (>10 % cover) on the reef slopes in the north. Rubble was 

>10 % at Trou Blanc, Bassin l’Ancre and Passe Carangue in the south and on the reef flat at 

Passe Armand and Grand Bassin in the north. Comparisons with coral reef monitoring 

surveys undertaken at the northern sites in 2010 and 2012 indicate a decline in live coral 

cover at all sites. Coral cover on the reef flat sites declined from 21.3% at Passe Cabri in 

2012 to just 5.4% in 2018 and from 13.8% in 2010 to 0.02% in 2018 at Grand Bassin. On the 

reef slope sites, live coral cover fell from 57% in 2012 to 6.6% in 2018 at Passe Armand and 

from 79.8% to 1.7% at Grand Bassin. Comparisons with coral reef monitoring surveys 

undertaken in SEMPA in 2009, 2010 and 2011 also indicate a decline in live coral cover at all 

sites except for Trou Blanc, although these declines tended to be smaller than at the northern 

sites.  

 

The abundance of fish was low and the fish communities were dominated by herbivorous 

surgeonfish (Acanthuridae), in particular, the striped bristletooth Ctenochaetus striatus which 

feeds on detritus from algal turfs. Carnivorous fish species were rare: no snapper were 

recorded at any site; emperors were only observed at two sites and grouper at just one site. 

Damselfish which have historically been very abundant on the coral reefs of Rodrigues were 

rare and only observed at one site in the southern lagoon. Macro-invertebrate numbers were 

also low and were dominated by sea urchins, especially Echinometra mathaei. 

 

Discussion 

The impact of the 2015/16 coral bleaching event around Rodrigues is the most severe event 

recorded to date. Bleaching and bleaching-related mortality occurred all around the island 

resulting in a decline in live coral cover at the majority of monitoring sites surveyed. 

 

On the northern reef slope sites, it appears that a phase shift has occurred from coral-

dominated to macro-algal-dominated habitats. A. taxiformis has been previously reported to 

be abundant at some sites in the winter, but macro-algal cover returns to low levels in the 

following summer. The high abundance recorded during April suggests that it is now a 

permanent occurrence. The low abundance of fish recorded during the surveys will limit 

removal of macro-algae through grazing. In addition, A. taxiformis produces secondary 

metabolites which may act as a chemical defence against grazing and the species has been 

shown to be completely avoided by some herbivorous fish species. Macroalgal overgrowth 

may represent physical barriers to coral larval settlement, preventing recovery. 

 

The dead coral is already breaking down into rubble at more exposed sites in the south and on 

the reef flat in the north.  This is accompanied by a loss in the structural architecture of the 

reef and protective function. Rodrigues is a very isolated island exposed to high winds, 

particularly during the cyclone season, and large oceanic swells. The reef previously acted as 

a protective barrier dampening storm waves and preventing coastal flooding. A reduction in 



the reef’s protective barrier, may leave some areas more vulnerable to wave action and 

coastal erosion, posing an increased risk to coastal habitats, infrastructure and properties. 


