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Mercury Levels and Stable Isotopic Composition in Tissues from the Large, Long-Lived and Endangered Goliath Grouper (Epinephelus itajara) from the East Florida Coast
Perrot, V. (FSU, NHMFL Geochemistry); Malinowski, C.; Coleman, F.; Koenig, C. (FSU, Marine Ecology) and Salters, V.J.M. (FSU, NHMFL Geochemistry)
Introduction

Mercury (Hg), a neurotoxic,heavy metal, is a global pollutant and is ingested by wildlife and humans mostly under its organic form, methylmercury (MMHg), via fish consumption. MMHg is produced from inorganic Hg in the water column or sediment. Due to its affinity to proteins and its ability to cross cell membranes, MMHg bioaccumulates and biomagnifies along food chains, leading to high concentration in top predators [1].  

Hg has 7 naturally occurring stable isotopes that can undergo mass-dependent and/or mass-independent fraction (MDF and MIF, respectively) during several natural bio-chemical transformations such as methylation, (photo)reduction, evaporation, etc. In addition to the analysis of MMHg and inorganic Hg concentrations, measuring Hg stable isotopic composition in aquatic wildlife can help better constrain Hg processing in their environment and its bioaccumulation after incorporation in the food chain [2, 3].

Experimental

Fish tissues (muscle, liver, blood) were sampled via biopsy in 2014 and 2015. MMHg and inorg. Hg concentrations were measured by Gas chromatography – Atomic Fluorescence Spectrometry (Tekran ®) after soft acid extraction of ground fish tissue followed by aqueous phase derivatization. Hg stable isotopic composition was measured by Multicollector ICPMS (ThermoFinnigan ®) after complete mineralization of the fish tissue (aqua regia) followed by Hg cold vapor generation via reduction with stannous chloride.   
Results and Discussion

Hg concentration in muscle ranged from 2.7 to 19.9 mg/kg, with more than 90% being MMHg. Liver contained higher Hg concentrations (from 2.7 to 19.9 mg/kg), but mostly as inorg. Hg (79 to 100%). Whole blood had Hg concentrations from 63 to 274 µg/L while red blood cells were more concentrated in Hg (169 to 462 µg/L), both having more than 92% of Hg as MMHg. While muscle, liver and blood samples from  the same fish displayed same MIF signature (Fig.1), muscle were systematically enriched in heavier isotopes (MDF) relative to the liver. Whole blood and red blood cells had highly variable MDF signatures. These results suggest that Hg in the different tissues has the same origin (MMHg from food), but that after ingestion Hg can undergo MDF (e.g. MMHg demethylation) leading to the storage of large amounts of inorg. Hg in the liver. Our results also suggest that red blood cells are the main carrier of Hg in the blood stream, as it has been recently suggested for mammals [4].
Conclusions
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All Goliath Grouper contained muscle Hg concentrations above consumption guidance values from US EPA (~1.0 mg/kg), and the measurement of Hg isotopes showed that a significant fraction of MMHg is degraded in-vivo and subsequently stored in liver as inorganic Hg. 
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Fig.1 MIF signature (as Δ199Hg) of muscle, liver and blood (whole blood and red blood cells) of four individual fish.









