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Background 
The understanding of the processes that explain the natural variations in fish stocks 
replenishment is a prerequisite for the implementation of resource management plans 
adapted to the biology of the species. Successful recruitment to a fish population 
depends primarily on processes that occur during the early life stages.  
For this purpose, several regional partners have been working together for more than 
10 years to develop methods for monitoring fish post-larval supply.  
 
Method 
Reef fish larvae are sampled at the end of their pelagic phase using light-traps. Recent 
technological evolutions now guarantee the good functioning of the traps and the 
reproducibility of the acquired data. A new device was tested in different environmental 
conditions: on the Grand Récif of Toliara (Madagascar) and on the reefs of Reunion 
Island.  
As the identification of fish taxa at the early developmental stage remains a challenge, 
several techniques have been implemented:  
- Rearing post-larvae in aquariums for reaching juveniles, and even adults, coloration 
patterns allowing identification, 
- Molecular tool to compare the CO1 gene sequences with those of individuals in the 
reference databases (GenBank, BOLD). 
 
Field sampling carried out in Reunion since 2011 have constituted a substantial data 
bank. The following programs, in particular, have allowed to test the characteristics of 
the sampling plan thanks to the important number of repetitions: 
- POLARUN: monitoring based on 25 consecutive lunar cycles (new moon phase), 
conducted between 2011 and 2013 with a significant sampling effort in terms of 
temporal repetitions, 444 samples were collected during 149 operations. 
- SLEEP-COLOR: monitoring based on 6 lunar cycles, conducted over the 2020-2021 
warm season with a significant sampling effort in terms of sample repetitions per 
operation, with 132 samples collected during 15 operations. 
The variability of ecological descriptors (abundance, richness and specific composition) 
according to the number of light traps per night, the number of operations per campaign 
and the distance between traps was studied to propose a standardized method that 



gives a good compromise between the sampling effort to be deployed and the quality of 
the information collected. On this basis, a pilot monitoring of reef fish post-larvae 
richness was conducted in the marine protected area of Reunion Island (RNMR) during 
the warm season from October 2021 to April 2022. Two reef sites were studied 
simultaneously: St Gilles (historical monitoring site) and St Leu.  
 
Results 
The various projects carried out have made it possible to produce regional identification 
guides (illustrated plates) and an electronic identification key (CLIP-OI) gathering the 
taxa collected in Madagascar and Reunion and representing 454 species. This 
electronic tool is accessible without any pre-requisite expertise and allows, by the 
selection of morphological or color criteria left to the choice of the user, to lead to one or 
several close taxa. Illustrated plates allow the user to verify the identification obtained. 
Molecular barcoding of 196 fish larvae has also improved the knowledge of local 
biodiversity with 55 new taxa for Reunion Island and enriched international databases 
with 13 new taxa for BOLD.  
To monitor the abundance of fish post-larvae in La Reunion, the sampling must include 
a minimum of five light traps per operation and per site and five operations per lunar 
cycle. The specific richness indicator can be monitored with less field sampling effort: 
three light traps / two operations. 
The sampling plan selected for a pilot monitoring of richness in the MPA of La Reunion 
was as follows: three traps were deployed at each operation on each of the two sites 
(distinct reef complexes), two operations were implemented per lunar cycle during the 
2021-2022 warm season. Historical sampling has indeed shown that the warm season 
(October-April) in La Reunion is more favorable for the fish post-larval supply. 
 
Conclusion 
The tools and methods developed now make it possible to propose a standardized 
monitoring of the larval colonization of fish. A regional development of this monitoring is 
desired in order to acquire the biological and ecological knowledge essential for the 
management of the resources. From the collected biological material, complementary 
analyses allow to go further in the knowledge of biological cycles: study of the larval life 
span and reproduction periods by studying otoliths, population dynamics via genetic 
analyses.  
 
 


