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Background 
The Réserve Naturelle Marine de La Réunion (RNMR) is in place since 2007 on all 
the coral reefs of the west of the island. Saint-Pierre, in the south, has not adhered to 
this reservation and no regulation are in place on the south of La Réunion. Global 
Coral Reef Monitoring Network (GCRMN) is in place since 2000 in Saint-Pierre with 
2 sentinels’ stations in the internal reef flat. The results seem to show that Saint-
Pierre is a coral reef with the better resilience in La Réunion. 
However, this temporal monitoring does not allow us to generalize this information to 
the entire Saint-Pierre’s internal reef flat. In this sense, COral Rapid Assessment 
Method (CORRAM) uses a spatial monitoring. CORRAM is developed by IFRECOR 
within its flagship project: MERCI-Cor (Méthode pour Eviter, Réduire, Compenser les 
Impacts en zone Corallienne). CORRAM makes it possible to meet the following 
objectives:  
- To evaluate the ecological status of the coral reefs of Reunion Island according to 
the CORRAM method;  
- To seek explanations for the spatial distribution of the ecological status according 
to the environmental pressures exerted on the environment;  
- To locate and quantify the ecological stake zones according to the needs of a 
Marine Protected Area;  
- To train students in marine ecology at the University of La Réunion in the CORRAM 
method (BEST-ALI) 
 
The UTOPIAN project has made it possible to develop and achieve these objectives. 
 
Method 
CORRAM uses a set of ecological indicators, taken from the scientific literature, 
which reflects an ecological function of the coral ecosystem. All these indicators are 
to be evaluated in situ according to a RAM (Rapid Assessment Method) with a 
standardized and operational protocol. 
For the in situ assessment, two operators act simultaneously for the estimation of the 
indicators on a station (50 x 50m). The first one evaluates the benthic populations 
with the help of fixed points of 100m² (5 per station) and the second one is interested 
in the mobile fauna of random walks inside the station (2 500m²). To do this, 
operators must estimate semi-quantitative indicators with scores ranging from 0 to 3. 
A principal component analysis allowed to group 4 indicators reflecting the ecological 
state of the benthic population within the internal reef flat of Saint-Pierre: % 
macroalgal cover - % non-coral sessile benthic fauna - level of coral stress - density 



of juvenile coral.  
In a second step, a spatial interpolation (ordinary kriging) of each fixed point 
containing the information of the composite indicator "state of health" allowed to 
have a predictive map of the state of health of the whole internal reef flat of Saint-
Pierre. Spatial interpolation takes into account the geomorphological heterogeneity 
of the reef and provides information by reef habitat.  
In the third step, multiple linear regressions were tested to understand the links 
between environmental pressures and health status distribution.  
 
 
Results 
Spatial interpolation allowed us to understand the distribution of the health of the 
benthic population within the internal reef of Saint-Pierre. Thus, it was possible to 
locate and identify "degraded" and "conserved" areas on the whole reef and by a 
habitat approach. 71% of the surface of the outer reef is in a state of conservation, 
this habitat represents the most conserved habitat of the inner reef of Saint-Pierre. 
On the other hand, 34% of the surface of the coral reef is in a state of strong 
degradation, which represents the most degraded habitat of the internal reef of 
Saint-Pierre.  
Turbidity, related to rainwater and sewage discharges, is significantly correlated with 
health status (p-value = 2e-16). Areas with high turbidity are the areas with the 
lowest health status. 
 
 
Conclusion 
CORRAM allows estimating the spatial distribution of a set of ecological indicators 
and a composite indicator "health status". All this information seems relevant in the 
framework of a Marine Protected Area (MPA). In Reunion Island, information on the 
spatial distribution of coral, algae or sand has already been realized from 
hypespectral images (CAREX project - 2013). However, no spatial information is 
available on health status grouping a set of ecological indicators and by an in situ 
assessment. This spatial approach allows a better understanding of the spatial 
mosaic of health status in the integrity of the internal reef flat of Saint-Pierre. In 
parallel, monitoring networks are in place in Reunion, such as the GCRMN type 
monitoring initiated in 1998, analyzing the evolutionary dynamics of sentinel stations. 
By coupling the temporal approach to the spatial approach, a MEA has a more 
holistic vision of the ecological functioning of its area of influence.  
By combining the results of the monitoring networks with knowledge of the 
environment, it becomes possible to identify the habitats and areas within each 
habitat that require specific conservation measures depending on the level of 
degradation and the type of environmental pressures. Indeed, the outer reef is close 
to the reef front and is subject to strong hydrodynamics. It is one of the habitats with 
the greatest depth of the inner reef of Saint-Pierre, and it is little frequented due to its 
complicated accessibility. It is a reef habitat little influenced by terrigenous inputs and 
by the frequentation of reef users, which makes it the most preserved habitat of the 
internal reef flat of Saint-Pierre. On the other hand, the coral rim is the front zone 
between the terrigenous input and the internal reef flat with a low hydrodynamic 
level. It is vulnerable to terrigenous pressures, such as the arrival of fresh water 
loaded with sediment and pollutants. This is indeed the case in Saint-Pierre, the 
spatial distribution of the state of degradation of the coral reef is distributed as close 



as possible to the discharge of rainwater. 
It is recommended that the municipality of Saint-Pierre set up an AME to monitor the 
evolution of the state of health of its coral reef and to set up an adapted 
management of the water discharges of the municipality. Discussions in this sense 
are initiated, in fact, by 2025, France promises a reserve of all its coral reefs. 


