
Limited Benefits Of Fisheries Management In A Context Of Continued 
Coral Reef Degradation At Reunion Island 

Authors : Henrich Bruggemann1, Lilou Audineau2, Lionel Bigot2, Bruce Cauvin4, 
Pascale Chabanet5, Parick Durville6, Mirelle Guillaume7, Thierry Mulochau8, Lucie 
Penin2, Julien Wickel10, Karine Pothin3 
1University Of Reunion,2Université De La Réunion,3GIP Réserve Nationale Marine De 
La Réunion,4Institut De Recherche Pour Le Développement,5GALAXEA, La 
Réunion,6Museum National D'Histoire Naturelle,7BIORECIF, La Réunion,8MAREX, La 
Réunion 
 
E-mail Address: henrich.bruggemann@univ-reunion.fr 
 
ID: 12246 
 
Submission:  
Background 
Reunion Island’s coral reefs fringe less than 10% of the coastline and are a focal point 
for traditional fisheries, recreation and tourism. Their degradation, documented since 
the 1970s, is principally due to demographic increase, urbanization, land-derived 
pollution and overfishing. To reduce negative human impacts and safeguard the 
continued provision of the ecosystem services they provide, the Reunion Natural Marine 
Reserve (RNMR) was created in 2007. It comprises 3 protection levels: general 
protection zones open to traditional and recreational fishing (OP, 45% of surface area), 
fishing-restricted zones (RE, 49%), and closed sanctuaries (SA, 6%).  
 
Method 
The effectiveness of this marine protected area (MPA) was assessed following a classic 
BACI (Before After Control Impact) design, comparing data from permanent monitoring 
sites before implementation (2006-2007) and after ~7 years (2013-2015) and 14 years 
(2021) of management. At each site, fish diversity and biomass were quantified from 
underwater visual census of 4 belt transects (50 x 5 m), while benthic communities were 
surveyed using phototransects (10 x 10 m), analysed using Coral Point Count with 
Excel extensions (CPCe). Timed random swims (5 x 10 min) were performed to 
complement assessments of coral and fish diversity. The time scores from these 
surveys were further used to assess the temporal shifts in the relative abundance of the 
major trophic groups of fishes. 
 
Results 
Between 2007 and 2015, fishable biomass (fish > 10 cm size, Pomacentridae excluded) 
and species richness increased in closed and fishing-restricted zones while it decreased 
in open access zones, reversing the situation that existed before the creation of the 
reserve. In 2021, however, global fishable biomass and species richness were not 
different among protection levels, and overall lower than in 2015. Some benefits from 
fisheries management were evidenced by larger sizes and higher biomass of 
parrotfishes and high-value commercial fishes inside gear-restricted and closed zones 



compared to that in zones open to fishing. Changes in community composition since 
2007 were evidenced on the level of trophic groups, notably displaying generalized 
increases in abundance of herbivorous and detritivorous fishes, concomitant to 
decreases in that of piscivorous fishes. Between 2007 and 2015, coral species richness 
declined sharply, especially on the outer reef slopes, whereas coral cover remained 
generally stable, both on reef flats and slopes. Between 2015 and 2021, marked 
declines of coral cover on reef flats and slopes occurred, with benthic communities 
becoming dominated by algal turfs and macroalgae. Habitat destruction due to episodic 
land runoff during cyclonic events (Berguitta and Fakir, both in 2018) occurred on reef 
flat sites at Saint-Leu. 
 
Conclusion 
The benefits of the Reunion marine reserve seem currently unable to compensate for 
the disturbances both from local anthropogenic pressures and global ocean warming. 
The generalised decline in habitat quality is likely an important driver of the changes in 
fish community structure and biomass that are currently evidenced. Furthermore, the 
increases in fish biomass that were anticipated after 14 years of protection may not be 
realized as a result of high fishing pressure, including illegal fishing in the no-take 
zones, and may preclude the recovery of stocks of the larger reef fishes inside the 
sanctuaries. Interestingly, highest fish biomass values were recorded in sectors that are 
most frequented by diving tourist. The daily presence of dive operators on these sites 
may deter illegal fishing activities. This appraisal underscores the urgent need for 
reinforced management of Reunion’s coral reefs, not only through stricter policing at 
sea but also by addressing pollution sources and the effects of land use in the 
catchments areas.  
 


