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Abstract: As long lived top predator in marine pelagic ecosystems, billfish such as swordfish 
bioaccumulate high levels of mercury (Hg) with reported concentrations higher than in their fellows, 
tuna and tuna-like species, and exceeding from time to time the recommended safety limits. Billfish are 
thus among the more appropriate bioindicator species for monitoring and understanding broad spatial 
gradients of Hg contamination in the world’s oceans. Although occurrence of Hg in predatory fish from 
temperate regions is well documented, data are still missing in tropical areas in particular in the Indian 
Ocean where they are the main targets of commercial and recreational fisheries and constitute high 
income and protein source for many regional countries. Here, we studied Hg levels alongside selenium 
(Se), an essential trace mineral known to confer protective benefits on Hg toxicity, in the muscle of 243 
swordfish collected from different bioregions of the Indian Ocean, i.e. Bay of Bengal, Western Tropical 
Indian Ocean, South Sub-tropical Indian Ocean, and Mozambique Channel and South East Coast of South 
Africa. Spatial variations in metal concentrations were modelled taking into account variations in fish 
size and trophic markers inferred from isotopic (δ15N and δ13C) data. The main factor that explained Hg 
concentration was the geographic origin of the swordfish. Our results also highlighted the potential of 
Hg, Se and stable isotopes all together for discriminating swordfish metapopulation structure in the 
Indian Ocean. Finally, the calculation of the selenium-mercury molar ratio and the selenium health 
benefit value revealed low risk for consumers with swordfish consumption even when Hg 
concentrations exceeded the recommended health thresholds. 
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