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Background 
: Shallow reefs of Reunion Island in the Southwestern Indian Ocean have suffered a 
steady degradation of coral cover and health for decades. However, in the context of 
global reef degradation, deeper coral ecosystems (30–150 m depth) defined as 
Mesophotic Coral Ecosystems (MCEs) have been identified as potential refugia for reef 
corals and their biodiversity. Despite increasing attention on these ecosystems, they 
remain poorly explored and documented, particularly in the Southwestern Indian Ocean 
region. This study aims to document the mesophotic habitats and quantify sessile 
macro-benthic communities along the shallow-mesophotic depth gradient of Reunion 
Island to bring new insights into the potential role of MCEs as refuge for their shallow 
counterparts.  
 
Method 
We characterized euphotic and mesophotic habitats and quantified sessile macro-
benthic communities on hard substrates from the shallow (5–15 m) to the lower 
mesophotic (75 m) depths on three geomorphological sectors (coral reefs, underwater 
lava flows, and port sectors) around the island. Ten sites with contrasting environmental 
conditions along the three sectors were surveyed using tech-scuba and closed-circuit 
rebreathers diving. For each site, dives were conducted at five depth ranges (5–15, 30, 
45, 60, and 75 m). Photo-habitats, photo-quadrats, and benthic organism samples were 
obtained to characterize and quantify macro-benthic communities. Abundance and 



coverage of macro-benthic organisms were analyzed using Coral Point Count with 
Excel extension (CPCe) on 40 high-resolution photo-quadrats (0.5 × 0.5 m) haphazardly 
placed on hard substrate. We also specifically surveyed the contribution of the dominant 
coral genera to total coral cover between different sites and depths. In addition, 
temperature and light irradiance variations were recorded along the depth gradient on 
the three sectors and all sites were ascribed to a geomorphology/habitat, a relief, a 
rugosity, a slope, and a distance to the coast to further highlight the environmental 
factors that structure the distribution of Reunion Island MCEs.  
 
Results 
We uncovered a high heterogeneity of MCEs and habitats associated with distinct 
benthic communities of high diversity. Our findings reveal contrasted macro-benthic 
community assemblages along the shallow-mesophotic depth gradient between sites 
and island sectors. For instance, despite high turbidity and sedimentation and reduced 
hard substrate, the port sector can harbor sites with high scleractinian coral cover and 
abundance at shallow depths and present a distinct shift to octocoral communities from 
the upper (30–45 m) to the lower mesophotic ( > 60 m) depth. Benthic community shifts 
along the depth gradient are also evident on coral reef and volcanic lava sites with 
different dominating scleractinian communities between the shallow, upper, and lower 
mesophotic depths. Although coral cover of zooxanthellate scleractinian corals is 
generally declining along the depth gradient due to decreasing light irradiance, we 
recorded an exceptionally high coral cover ( > 60%) composed of a field of Leptoseris 
spp. combined with calcareous hydroid Stylaster flabelliformis in one site at 75 m depth.  
 
Conclusion 
Our findings reveal unexplored MCEs with distinct mesophotic habitats that provide 
three-dimensional substrates for a broad range of associated organisms. The varied 
topography, substrate's nature, and environmental conditions of Reunion Island coasts 
imply a large potential for diverse MCEs with new or overlooked species. Preliminary 
results on MCEs from Reunion Island suggest that the structure and function of coral 
reef ecosystems can only be fully considered when MCEs are included. MCEs may 
form key ecosystems and harbor distinct communities, or provide refugia for species 
with large vertical distribution. Nonetheless, such distinct and likely unique coral 
assemblages at mesophotic depths are not immune from anthropogenic disturbances 
and therefore should be urgently recognized and further studied with a conservation 
perspective.  
 
 
 
 
 


