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Abstract: As highly diverse and productive ecosystems, coral reefs offer numerous ecological goods 

and services, in particular for small island states that rely mainly on marine resources. Yet, they are 

also facing increasing anthropogenic pressures including global warming, overfishing and contaminant 

inputs, resulting in critical damage to coral reefs and in extreme cases regime shifts to macroalgae. 

Located in the western Indian Ocean, the reefs of the inner Seychelles have experienced two recent 

major bleaching events (1998 and 2016), with mean losses of 50-90% coral cover. Although many areas 

show signs of coral recovery, other reefs shifted to stable macroalgal-dominated reefs, which are likely 

to provide fewer ecosystem services and fewer ecological and nutritional benefits for many associated 

organisms, including humans. For instance, regime shifts in Seychelles’ reefs led to shortened reef-

associated food chains with mesopredators, targeted species of local small-scale fisheries, being less 

abundant and having lower trophic levels (nitrogen stable isotope values) and food-derived energy 

stores (tissues’ lipid concentrations) in macroalgae systems. Here, we investigated the effects of coral 

reef ecosystem regime shifts on the bioaccumulation of essential and non-essential hazardous trace 

minerals in the mesopredatory bluespotted grouper, Cephalopholis argus. Trace minerals together 

with carbon and nitrogen stable isotopes were measured in the muscle of 60 C. argus collected from 

three coral-dominated sites and three regime shifted macroalgal-dominated sites. Using generalized 

additive models, we show the influence of habitat on trace mineral bioaccumulation, with fish size, 

and trophic position having an effect on their concentrations, depending on the mineral considered. 

We thus bring insight into the effects of habitat variation on mesopredatory fish mineral composition 

and the consequences for food security in small island states. 


