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Mercury Concentration and Speciation in Fish Tissues (Shark and Hagfish) from the Northern Gulf of Mexico 
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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. In aquatic ecosystems remote from local Hg pollution, MMHg is produced via methylation of inorganic Hg by micro-organism in the anoxic zone of the water column and sediments [1]. Due to his affinity to proteins and its ability to cross cell membranes, MMHg bioaccumulates and biomagnify along food chains, leading to high concentration in top predator [2]. The Gulf of Mexico (GoM) is an important fishery resource for U.S. population, which requires the understanding the Hg fate and bioaccumulation in this marine environment in order to monitor and reduce risk of exposure to wildlife and humans. We measured Hg levels (inorganic Hg and MMHg) in muscle tissues of shark (6 species) and hagfish (Eptatretus springeri, Eptatretus minor and Myxine mcmillanae) that were sampled in the northeastern GoM along the DeSoto Canyon.

Experimental 

Fish tissues were sampled in 2013 and 2014, separated and bagged on ship, then stored in at -18°C at the lab. Sample were then freeze-dried and ground to fine powder. Hg concentrations were measured by Gas chromatography – Atomic Fluorescence Spectrometry (Tekran ®) after soft acid extraction of ground fish tissue followed by aqueous phase derivatization. Concentrations are reported as µg Hg /g tissue, on a dry weight basis.
Results and Discussion


Hagfish tissues showed relatively high and variable Hg levels, with high variability in Hg speciation (i.e. percentages of inorg. Hg and MMHg), as can be seen in Table1. These deep, benthic fish species are still poorly characterized for their metabolism and trophic ecolgoy, and our results suggest that they are able to accumulate relatively large quantities of both inorg. Hg and MMHg, maybe due to their benthic feeding strategies. Pelagic shark, which are located at the top of their food chain, displayed high Hg concentration in their muscle (range 2.0 to 18.3 µg/g) that also increased with the fish size, as expected [3]. Shark muscle always showed more than 90% of Hg as MMHg (Fig.2), which is consistent with literature for top predator species.
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Average 2.1 0.7 2.8 65 35

Standard Dev. 3.6 1.6 4.4 23 23

Min 0.1 0.0 0.4 12 2

Max 15.4 11.8 18.3 98 88
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Conclusions

These preliminary results encourages to continue research on these fish species in the future in order to monitor (1) temporal variations of Hg levels in sharks from the GoM (i.e. increase or decrease of Hg concentrations) and (2) elucidate Hg species bioaccumulation patterns in this poorly known, deep, hagfish.
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Table1 Average and standard deviation, minumum and maximum values for Hg species concentrations (µg/g, dw) and percentages in hagfish tissues (n=85)





Fig.1 MMHg concentration vs total Hg concentration in shark muscle tissues (n=50)









