Contamination levels of selected emerging halogenated organic contaminants in marine shellfish along French coasts 
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2 LABERCA (LABoratoire d’Etude des Résidus et Contaminants dans les Aliments) – ONIRIS, Atlanpôle La Chantrerie, BP 50707,44307 Nantes, France, 
The levels and congener patterns of selected brominated flame retardants (BFRs- namely, polybrominated diphenylethers - PBDEs and hexabromocyclododecanes - HBCDDs), perfluorinated compounds (PFCs) and synthetic musks (tonalide® - AHTN, galaxolide® - HHCB, musk xylene – MX and musk ketone – MK) were determined in filter-feeding molluscs collected from 2010 to 2014 at selected sites along the French coastlines. The shellfish (mussels and oysters) used as bioindicators of contamination were obtained from specimens collected within the French Monitoring Network (Réseau national d’Observation de la Contamination CHimique -ROCCH), operated by Ifremer.

PBDEs, HBCDD and the two musks, AHTN and MK, were identified in all samples. All studied contaminants but polycyclic musks exhibited similar concentration ranges (< 1 ng/g wet weight -ww). In 2012, the concentrations ranged from 0.02 to 0.8 ng/g ww (median value of 0.1 ng/g ww) for PBDEs (summed indicator congeners BDE-28, -47, -99, -100, -153, -154) and from 0.02 to 0.3 ng/g ww (median value of 0.05 ng/g ww) for (-HBCDD. Although penta-BDE technical mixture has been withdrawn from the European market since 2003, BDE-47 (the predominant congener in our samples) was found at similar concentrations than those of (-HBCDD (predominant isomer), a still-used BFR employed in higher quantities than PBDEs in the past. PFOS concentrations ranged from <0.06 to 0.6 ng/g ww (median value of 0.2 ng/g ww). The two polycyclic musks, AHTN and HHCB, were identified at maximum levels of 2 and 14 ng/g ww respectively in the Seine Bay (English Channel) (median value of 0.2 and 0.8 ng/g ww, respectively) in 2013. The contamination levels observed for the two nitro musks, MX and MK, were significantly lower (median value of 0.01 and 0.02 ng/g ww respectively) than those observed for polycyclic musks. Large variations in contamination levels were found between sites: as for most of the other studied contaminants, the Seine Bay (English Channel) was the most impacted site by synthetic musks. 

PBDE congener patterns were dominated by the tetra- and penta- brominated congeners BDE-47, BDE-99 and BDE-100. BDE-49 was also found at significant levels in the samples, as reported in the literature from countries worldwide. Despite the fact that -HBCDD is the predominant isomer in HBCDD technical product, -HBCDD was the predominant isomer detected in molluscs, in relation to different assimilation and metabolisation in biota depending on isomers. Among PFCs, PFOS (perfluorooctane sulfonate) was the most detected compound, and was predominant in samples from the English Channel and the Atlantic. In samples from the Mediterranean coast, the observed pattern was different, with the predominance of long-chain PFCAs (perfluorocarboxylic acids), suggesting the presence of alternative sources on the Mediterranean coast (Munschy et al. 2015). For all sites, musk patterns were dominated by polycyclic musks, accounting for more than 90% of the sum of the four studied musks.

These data provide reference data for the future monitoring of the contamination of the French coastal marine environment by emerging contaminants.

