
ABSTRACT WIOMSA 

 

TITLE : 

First mapping of water quality in Glorieuses archipelago : What monitoring strategies should 

be adopted? 

 

AUTHORS :  

 

Clément LELABOUSSE (clement.lelabousse@afbiodiversite.fr), Parcs naturels marins de 

Mayotte et des Glorieuses : PRESENTING AUTHOR 

Perrine MANGION (perrine.mangion@univ-reunion.fr), Université Réunion, UMR Entropie 

Lionel BIGOT (lionel.bigot@univ-reunion.fr), Université Réunion, UMR Entropie 

Alina TUNIN-LEY (alina.tuninley@hydroreunion.re), S.A. Nexa 

 

Patrick Frouin (patrick.frouin@univ-reunion.fr), Université Réunion UMR Entropie 

 

 

BACKGROUND 

 

The Glorieuses archipelago, located north of the Mozambique Canal, is composed of two 

main coral islands: “Grande Glorieuse” and “Lys” island representing 5km² on a reef complex 

of 196km², very well preserved despite some illegal fishing activities. No bio-physico-

chemical monitoring of water quality has ever been carried out in this pristine environment. 

The aim of this study is to establish an initial mapping of the quality of the archipelago’s 

waters, enabling long term monitoring strategies to be proposed in order to have better 

management of this area. 

 

METHODS 

 

During three missions (September 2015, May 2016 and March 2018), different parameters 

were sampled on 24 stations according to the following actions: 

 

1) Acquisition of physical-chemical parameters in the water matrix (temperature, salinity, 

dissolved oxygen, pH, nutrient salts) and the sediment matrix (particle size, total 

carbon, carbonates, organic matter) 

2) Completing existing and upcoming data on other biological status (phytoplankton) and 

physical-chemical parameters programs: Phytoplankton sampling for biomass 

assessment (chlorophyll and phaeopigments) and enumeration (micro, nano and Pico 

phytoplankton) 

3) Develop an initial status of chemical contaminants (water and sediment matrices): For 

the water matrix, installation and analysis of passive samplers for hydrophilic 

substances and for the sediment matrix, analysis of the remainder for hydrophobic 

substances 



4) Collect data on the patterning of the water column (seasonal/daily thermocline, 

homogeneity, climate change) to help understand habitat distribution: Realization of 

vertical temperature/salinity profiles, high frequency temporal monitoring for 

temperature, and even conductivity 

5) Collect data on soft substrate benthos as an indicator of marine environmental quality. 

Use of this indicator is based in particular on the fact that the sedimentary zones 

assimilate and integrate environmental changes over time, which are then reflected in 

the structure of communities: Sediment collection by grab sampler or corer to define 

the composition and structure of the communities. 

 

RESULTS 

 

1) The bio-physico-chemical parameters of the water column show a very high 

homogeneity between stations and seasons. Glorieuses waters are (ultra)oligotrophic, 

well oxygenated, low turbidity with low concentrations of nutrients and chlorophyll a 

2) Phytoplankton communities are characteristic of tropical environments, dominated by 

picoplankton (genus Synechococcus and Prochlorococcus) and the microplankton 

dominated by diatom assemblages 

3) Chemical contaminants are almost absent with only 6 molecules exceeding detection 

limits, including metalochlor and phenanthrene 

4) The hydrological parameters along the water column are also very homogeneous, 

indicating a significant mixing of water masses 

5) The phyisco-chemical parameters of sediments are also very homogeneous between 

stations with poor organic matter concentration. Likewise for the benthic macrofauna 

(abundance and diversity). Benthic community composition is related to habitat in 

relation to sediment depth and stability. 

 

 

CONCLUSION 

 

Despite the high homogeneity of water quality data, it is possible to identify 3 sectors with 

different characteristics. 

1) Area 1 (North North West Grande Glorieuse): waters richer in nutrients and 

(Pico)phytoplankton with sediments richer in organisms. Downwind area enjoying an 

“island effect” for water enrichment 

2) Area 2 (reef band between the two islands): coral shoal with strong hydrodynamism 

and therefore a significant mixing of the waters leading to poorer population of 

benthic organisms and low concentrations of nutrients and phytoplankton pigments 

3) Area 3 (North): Deeper and populated by marine phanerogams, the water quality is 

very homogeneous (very low nitrates). In addition, benthic communities that are also 

highly homogeneous indicate a classical oceanic influence. 

 

Based on these results and conclusions, management recommendations are made in the 

selection of sampling stations by sectors, lists of parameters and sampling periods. 

 

 

 


