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Introduction

Monomethyl-Hg (MeHg), the most toxic form of Hg, is readily bioavailable in the marine environment and bioaccumulates in the food web [START_REF] Hong | Methylmercury exposure and health effects[END_REF][START_REF] Lang | Mercury species in dab (Limanda limanda) from the North Sea, Baltic Sea and Icelandic waters in relation to host-specific variables[END_REF][START_REF] Mozaffarian | Fish intake, contaminants, and human health evaluating the risks and the benefits[END_REF][START_REF] Renzoni | Mercury Levels along the Food Chain and Risk for Exposed Populations[END_REF]UNEP, 2018UNEP, , 2013)). Several processes modulate MeHg bioavailability [START_REF] Du | Biotic and Abiotic Degradation of Methylmercury in Aquatic Ecosystems: A Review[END_REF]. In surface waters, sunlight radiation can control the degradation of methylated Hg species. Several mechanisms are proposed to cause MeHg photodegradation [START_REF] Luo | Photochemical behaviors of mercury (Hg) species in aquatic systems: A systematic review on reaction process, mechanism, and influencing factor[END_REF]. It is generally recognized that this process is induced by ultraviolet light (UV-A and UV-B, 280-400 nm) [START_REF] Lehnherr | Importance of ultraviolet radiation in the photodemethylation of methylmercury in freshwater ecosystems[END_REF] and controlled by the type and abundance of MeHg-binding ligands (e.g. OH -, 1 O 2 , DOM, organic thiols or chloride complexes) in the water column [START_REF] Luo | Photochemical behaviors of mercury (Hg) species in aquatic systems: A systematic review on reaction process, mechanism, and influencing factor[END_REF]Zhang and Hsukim, 2010). In deeper layers, MeHg is mostly processed by microbial activity, either in the aphotic water column during microbial remineralization of settling organic matter, or in anoxic conditions at the sea bottom [START_REF] Gworek | Mercury in Marine and Oceanic Waters-a Review[END_REF][START_REF] Li | Environmental Origins of Methylmercury Accumulated in Subarctic Estuarine Fish Indicated by Mercury Stable Isotopes[END_REF][START_REF] Mason | Mercury in the atlantic ocean: Factors controlling air-sea exchange of mercury and its distribution in the upper waters[END_REF][START_REF] Sunderland | Response J o u r n a l P r e -p r o o f of a macrotidal estuary to changes in anthropogenic mercury loading between 1850 and 2000[END_REF]. Iron-and sulfur-reducing bacteria (IRB and SRB, respectively) as well as methanogens are the main groups of prokaryotes responsible for Hg processing in anoxic conditions [START_REF] Bystrom | Assessment of Mercury Methylation and Demethylation with Focus on Chemical Speciation and Biological Processes[END_REF][START_REF] Lu | Anaerobic Mercury Methylation and Demethylation by Geobacter bemidjiensis Bem[END_REF][START_REF] Regnell | Microbial Mercury Methylation in Aquatic Environments: A Critical Review of Published Field and Laboratory Studies[END_REF].

Consequently, local climatic and oceanographic features, combined with growing anthropogenic activities, might alter the complex Hg cycle, with unknown consequences for its marine life. Apex predators such as marine mammals, seabirds or carnivorous fish can accumulate extremely high levels of Hg, being at the top of marine food webs [START_REF] Sonke | Mercury biogeochemistry: Paradigm shifts, outstanding issues and research needs[END_REF]. For this reason, understanding Hg uptake and accumulation in these animals is a priority. Such urgency is also related to the fact that most species of edible carnivorous fish (tuna, cod, seabass etc.) are commonly consumed by humans [START_REF] Serrell | Marine mercury fate: From sources to seafood consumers[END_REF].

Recently, the use of stable isotopes of Hg was proven useful for discriminating between potential Hg sources and accumulation in aquatic habitats (Bergquist and Blum, J o u r n a l P r e -p r o o f 2009; [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF][START_REF] Gantner | Variations in stable isotope fractionation of Hg in food webs of Arctic lakes[END_REF][START_REF] Gehrke | Mercury Isotopes Link Mercury in San Francisco Bay Forage Fish to Surface Sediments[END_REF]Kwon et al., 2014a;[START_REF] Perrot | Tracing Sources and Bioaccumulation of Mercury in Fish of Lake Baikal-Angara River Using Hg Isotopic Composition[END_REF][START_REF] Point | Methylmercury photodegradation influenced by sea-ice cover in Arctic marine ecosystems[END_REF][START_REF] Senn | Stable isotope (N, C, Hg) study of methylmercury sources and trophic transfer in the Northern Gulf of Mexico[END_REF][START_REF] Sherman | Mercury stable isotopes in sediments and largemouth bass from Florida lakes[END_REF][START_REF] Yin | Historical Records of Mercury Stable Isotopes in Sediments of Tibetan Lakes[END_REF]. The seven stable isotopes of Hg (Z = 196, 198, 199, 200, 201, 202 and 204) can undergo mass-dependent fractionation (MDF) and mass-independent fractionation (MIF) [START_REF] Bergquist | The odds and evens of mercury isotopes: Applications of mass-dependent and mass-independent isotope fractionation[END_REF]. MDF (mostly represented by δ 202 Hg) occurs during a variety of chemical, physical and biological reactions, and has been used to detail the processes controlling Hg transport, transformation and bioaccumulation [START_REF] Bergquist | The odds and evens of mercury isotopes: Applications of mass-dependent and mass-independent isotope fractionation[END_REF].

More specifically, MDF can be used to trace Hg transfer from the environment throughout the food web [START_REF] Tsui | Review of stable mercury isotopes in ecology and biogeochemistry[END_REF]. The latest constraints to the interpretation of MDF data include its quantification at higher trophic levels, where fractionation rates are complicated by biotransformation processes occurring within the organisms (e.g. demethylation) [START_REF] Tsui | Review of stable mercury isotopes in ecology and biogeochemistry[END_REF]. MIF is not modified throughout the food web and thus provides a unique fingerprint of primary Hg sources in the marine environment [START_REF] Obrist | A review of global environmental mercury processes in response to human and natural perturbations: Changes of emissions, climate, and land use[END_REF]. The occurrence of MIF (represented mostly by Δ 199 Hg and Δ 201 Hg values) has been attributed to all photochemical reactions, such as photochemical reduction of Hg 2+ [START_REF] Bergquist | Mass-dependent and -independent fractionation of hg isotopes by photoreduction in aquatic systems[END_REF], and photodemethylation of DOM-associated MeHg in both the water column [START_REF] Chandan | Mercury Isotope Fractionation during Aqueous Photoreduction of Monomethylmercury in the Presence of Dissolved Organic Matter[END_REF] and marine phytoplankton cells [START_REF] Kritee | Photomicrobial Visible Light-Induced Magnetic Mass Independent Fractionation of Mercury in a Marine Microalga[END_REF]. Finally, even-mass isotopes (Δ 200 Hg, Δ 204 Hg) are dependent on the atmospheric cycle of Hg, discriminating for example between precipitation sources (e.g. snow vs. rain) [START_REF] Gratz | Isotopic composition and fractionation of mercury in Great Lakes precipitation and ambient air[END_REF][START_REF] Sherman | Mass-independent fractionation of mercury isotopes in Arctic snow driven by sunlight[END_REF].

We recently measured MDF and MIF values in seabass muscle (Dicentrachus labrax) to discriminate between different sub-populations in Europe and in the Black Sea [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. We highlighted a large heterogeneity in Hg MDF and MIF between the seven sampling regions, and suggested hepatic MeHg demethylation or different Hg sourcing as potential causes [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. However, the exclusive use of muscle as the monitoring tissue did not allow more extensive interpretation.

J o u r n a l P r e -p r o o f Indeed, while Hg monitoring studies often focus on muscle, the analysis of Hg isotopes and speciation in liver can bring additional perspectives [START_REF] Tsui | Review of stable mercury isotopes in ecology and biogeochemistry[END_REF]. Each tissue indeed exhibits specific concentrations and proportions of Hg species [START_REF] Mieiro | Mercury Organotropism in Feral European Sea Bass (Dicentrarchus labrax)[END_REF][START_REF] Pentreath | The accumulation of mercury from food by the plaice,< i> Pleuronectes platessa<[END_REF], depending on several factors: tissue composition (proteins, lipids, carbohydrates), turnover rate, and the food regime of fish [START_REF] Jardine | Critical Review Applications , Considerations , and Sources of Uncertainty When Using Stable Isotope Analysis in Ecotoxicology[END_REF][START_REF] Durrieu | Mercury distribution in fish organs and food regimes: Significant relationships from twelve species collected in French Guiana (Amazonian basin)[END_REF][START_REF] Perga | Are fish what they eat' all year round?[END_REF][START_REF] Wang | Bioaccumulation kinetics and exposure pathways of inorganic mercury and methylmercury in a marine fish, the sweetlips Plectorhinchus gibbosus[END_REF]. For this reason, the inclusion of more tissues in the assessment of Hg stable isotopes in a single organism was proposed as a valid and necessary approach that may offer a more comprehensive picture of the dynamics of contaminant uptake [START_REF] Jardine | Critical Review Applications , Considerations , and Sources of Uncertainty When Using Stable Isotope Analysis in Ecotoxicology[END_REF][START_REF] Tsui | Review of stable mercury isotopes in ecology and biogeochemistry[END_REF] and internal processing by marine organisms [START_REF] Kwon | Quantifying mercury isotope dynamics in captive Pacific bluefin tuna (Thunnus orientalis)[END_REF][START_REF] Kwon | Absence of Fractionation of Mercury Isotopes during Trophic Transfer of Methylmercury to Freshwater Fish in Captivity[END_REF]. In this regard, liver is the key tissue. In marine mammals, aquatic birds and some fish species, the liver is demonstrated to act as detoxifying organ [START_REF] Booth | Mercury, food webs, and marine mammals: implications of diet and climate change for human health[END_REF][START_REF] Eagles-Smith | Mercury demethylation in waterbird livers: dose-response thresholds and differences among species[END_REF][START_REF] Feng | Specific Pathways of Dietary Methylmercury and Inorganic Mercury Determined by Mercury Speciation and Isotopic Composition in Zebrafish (Danio rerio)[END_REF][START_REF] Gonzalez | Comparative Effects of Dietary Methylmercury on Gene Expression in Liver, Skeletal Muscle, and Brain of the Zebrafish ( Danio rerio )[END_REF][START_REF] Wagemann | Methylmercury and total mercury in tissues of arctic marine mammals[END_REF]. Thus, the combination of stable isotope analysis in both muscle and liver of marine predators could allow a complete understanding of MeHg sources and processing in both wildlife and the wider environment.

Therefore, to understand Hg sources and organotropism of this species around Europe, in this study we compared THg, %MeHg and Hg isotope composition (MIF and MDF) in the liver of wild seabass Dicentrarchus labrax with previously published muscle data [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. Specifically, we wanted to test three distinct hypotheses: [START_REF] Feng | Specific Pathways of Dietary Methylmercury and Inorganic Mercury Determined by Mercury Speciation and Isotopic Composition in Zebrafish (Danio rerio)[END_REF] The use of a multitissue approach improves isotopic tracing of Hg biogeochemical processes and sources between natural ecosystems, in comparison with the singular analysis of muscle; (2) MeHg demethylation may occur in seabass liver and its rates can be dependent on the extent of local mercury pollution; (3) the peculiar biogeochemical settings of each sampling site may determine the particular sourcing of MeHg in local seabass.

J o u r n a l P r e -p r o o f

Materials and method

Sample collection

Sampling of the seabass Dicentrachus labrax used in the present study has been described previously [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. All the biometric information available for the sampled fish is summarized in Table 1. All fish were juveniles, sampled at their nursery sites. Fish were collected between 2012 and 2014 from seven coastal sites throughout Europe: the North Sea (NS), the Northern Aegean Sea (AES), the Seine Estuary (SE), the Northern Adriatic Sea (NAS), the Turkish coast of the Black Sea (BS), and two different sites at the Ria de Aveiro in Portugal (a "reference" site and a "contaminated" site -RAR and RAC respectively).

These sites are subjected to different levels of Hg pollution because of their specific industrial origin. Details about each site are given in Table 1 and in the Supporting Information of [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. Sites were separated into "low", "moderate" and "highly" polluted categories, based on the statistical differences published on muscle concentrations [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. Figure S1 shows these three groups as a, b and c. After sampling, fish were kept in freezers at -20°C. Prior to dissection, fish were measured and weighed. Liver was sampled, freeze-dried and ground into powder.

Analyses

THg concentrations were determined in the liver of fish through the use of a Milestone Direct Mercury Analyzer 80 [START_REF] Habran | How are trace elements mobilized during the postweaning fast in Northern elephant seals?[END_REF], using the US EPA Method 7473, validated for solid samples. THg concentrations are expressed as ng.g -1 dry weight (DW). Quality assurance methods included measuring blanks (HCl 1%), standard solutions (100 ng Hg.ml -1 ), triplicates of samples, and certified reference material NRC-DORM-2 (certified T-Hg value = 4640 ± 260 ng.g -1 dw). CRM recovery percentages ranged from 89% to 110% (Table S1).

MeHg concentrations were determined by isotope dilution-gas chromatography, inductivelycoupled-plasma mass spectrometer (ID-GC-ICP-MS), following microwave-assisted J o u r n a l P r e -p r o o f extraction and aqueous phase derivatization, as detailed elsewhere [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF][START_REF] Martín-Doimeadios | Application of Isotopically Labeled Methylmercury for Isotope Dilution Analysis of Biological Samples Using Gas Chromatography/ICPMS[END_REF]. For the extraction, between 50-100 mg of the liver sample was weighed. BCR CRM-464 (tuna fish muscle certified for MeHg and THg concentration) and DOLT-4 (dogfish liver) were used as reference materials. Certified and obtained THg and MeHg values are shown in Table S2. All solutions were prepared using ultrapure water (18MΩ cm, Millipore). Trace Metal Grade acids HNO 3 and HCl from Fisher Scientific (Illkirch, France) and ultrapure H 2 O 2 (67-70%, ULTREX® II, J.T.Baker) were used for the preparation of all the samples, standards and blanks. Between 20 and 570 mg of liver samples were mineralized in quartz vials with trace metal grade nitric acid (HNO 3 ), using a HPA High Pressure Asher (Anton Paar, Austria). Then, ultrapure hydrogen peroxide (H 2 O 2 ) was added, and samples went through a digestion process for three more hours on a hot block (80°C) to ensure full mineralization of organic matter. The samples were then diluted to obtain a final Hg concentration of 1 ng.g -1 in an acid solution, which was adjusted to contain 10% HNO 3 and 2% HCl. Blanks were prepared by pouring nitric acid in vials, without samples. CRM recovery percentages ranged from 74% to 94% (Table S2).

Mercury isotopic composition analysis was performed using cold vapor generation (CVG) with multi-collector-inductively coupled plasma-mass spectrometer (MC-ICP-MS, Nu Instruments) [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. A desolvation / nebulization system from Nu Instrument was used to introduce NIST-SRM-997 thallium for instrumental mass-bias correction using the exponential fractionation law. Reference material NIST RM 8610 (former UM-Almaden), ERM-CE-464 and DOLT-4 were used as secondary standards. The resulting Hg isotopic composition is presented in Table S3.

We used a standard-sample bracketing system to calculate δ values A more detailed description of Hg speciation and isotope analysis, including quality assurance and method validation, can be found in the Supporting Information of this work and in previous literature [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF][START_REF] Renedo | Seabird Tissues As Efficient Biomonitoring Tools for Hg Isotopic Investigations: Implications of Using Blood and Feathers from Chicks and Adults[END_REF].

Statistics

Since the sampling size was small (n ≤ 12) for each sampling location, we used nonparametric tests for statistical analyses. Statistical significance was set at α = 0.01 (instead of 0.05). Differences between groups with p-values between 0.05 and 0.01 were reported in the results but not interpreted as effective. To test variance amongst sampling sites, we used the non-parametric Kruskal-Wallis (K-W) for each parameter separately. We used the Spearman's ρ to correlate concentrations and isotopic values. Finally, to test the difference between variables measured in muscle and in liver, we used the paired samples Wilcoxon test.

Results

J o u r n a l P r e -p r o o f

THg and MeHg concentrations

Concentrations of THg in muscle and liver differed significantly between sampling sites (K-W; H = 50.81; p < 0.0001 and H = 46.60; p < 0.0001) (Table 2). These were separated into three groups: the most contaminated NAS and RAC, the intermediate RAR, NS and SE, and the least contaminated AES and BS (Figure S1). In liver, such differences were less important, but THg and MeHg concentrations followed the same profile (Figure S1-Right and Table 2).

Liver %MeHg differed significantly between sampling sites (K-W; H = 41.00; p < 0.0001), ranging from 7% in BS to 82% in NAS (Figure S2b). For the whole dataset (n = 62), THg was moderately correlated to %MeHg (r = 0.51; p = 0.0001). In muscle, %MeHg varied less, with a significant difference observed only between SE and NAS and AES (K-W; H = 36.91; p < 0.0001). Percentage values ranged between 71% in NAS and 93% in SE (Figure S2a). No correlation was found between the %MeHg in muscle and THg levels among regions (Spearman; r = 0.13; p = 0.324).

Hg stable isotope composition

Hepatic δ 202 Hg and Δ 199 Hg values varied significantly between sampling locations (K-W; H = 50.69; p < 0.0001 and H = 38.55; p < 0.0001, respectively) (Table 2). There was strong correlation between Δ 199 Hg and Δ 201 Hg (Spearman; r = 0.95; p < 0.0001) for all sites, and the value of the slope of the regression line was 1.30±0.02 (Figure 1a). A positive correlation between Δ 199 Hg and δ 202 Hg values was found only for SE (p = 0.001, ρ = 0.661), BS (p = 0.005, ρ = 0.628) and RAC (p = 0.016, ρ = 0.530) (Figure 1b). Only BS fish showed a positive correlation between Δ 199 Hg and δ 202 Hg values and %MeHg in both tissues (respectively: p < 0.0001, ρ = 0.767 and p = 0.0013, ρ = 0.698).

Only a weak difference was observed in hepatic Δ 200 Hg values (Figure S3a; K-W, H = 14.33

J o u r n a l P r e -p r o o f and p = 0.023), with AES presenting higher even-MIF than RAC and SE. Δ 204 Hg values differed slightly more (Figure S3b; K-W, H = 19.83 and p = 0.003) with RAC presenting significantly smaller MIF than RAR and SE. The great variation found in even-MIF values did not allow us to discriminate between specific atmospheric sources in seabass populations and will not be discussed further. Raw data and a short discussion are given in the Supporting Information (Section S2.a, Table S4, Figure S3a andb).

When compared with muscle results published in [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF], the difference between δ 202 Hg muscle and δ 202 Hg liver ranged from 0.04‰ in NAS to 1.08‰ in BS. δ 202 Hg values differed significantly between the two tissues only in BS seabass (K-W, H = 84.9, p = 0.003). The difference between Δ 199 Hg muscle and Δ 199 Hg liver went from -0.02‰ in NAS to 1.13‰ in BS. As before, Δ 199 Hg values differed only in BS seabass (K-W, H = 95.5, p < 0.0001). δ 15 N, δ 13 C values and trophic position (TL) in the different seabass populations were presented elsewhere [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. No correlation was found between carbon and nitrogen isotope ratios in seabass muscle and %MeHg in liver. For this reason, we do not discuss these results further. More details can be found in paragraph S2.b.

Discussion

Evidence of Hg demethylation in seabass across Europe

The lowest THg muscle and liver concentrations were observed in Greece and the Black Sea (AES and BS sites), while the highest concentrations were measured in the North Adriatic Sea and Ria d'Aveiro (NAS and RAC sites; Table 2). Liver %MeHg ranged from 7-10% in BS, 30-40% in the contaminated area of RAC, and up to 70% in NS, SE and AES. On the other hand, muscle %MeHg was constant around 80-90% across all sites [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF].

The different MeHg profile between muscle and liver is in accordance with previous literature and the role that these two tissues have in the fish body [START_REF] Mieiro | Mercury distribution in key tissues of fish (Liza aurata) inhabiting a contaminated estuary -Implications for human and ecosystem health risk assessment[END_REF]. Muscle is often J o u r n a l P r e -p r o o f described as the final Hg storage tissue in marine vertebrates, where dietary MeHg is accumulated at a high rate and not metabolized further [START_REF] J O U R N A L P R E -P R O O F Oliveira Ribeiro | Distribution Kinetics of Dietary Methylmercury in the Arctic Charr (Salvelinus alpinus)[END_REF]. This is why %MeHg remains constant. Instead, the extremely variable proportions of MeHg displayed by liver are thought to be an expression of the protective role of this organ [START_REF] Mieiro | Mercury Organotropism in Feral European Sea Bass (Dicentrarchus labrax)[END_REF][START_REF] J O U R N A L P R E -P R O O F Oliveira Ribeiro | Distribution Kinetics of Dietary Methylmercury in the Arctic Charr (Salvelinus alpinus)[END_REF]. Indeed, in this organ, dietary MeHg binds with Selenium (Se) and is transformed into an inert tiemannite complex (HgSe) [START_REF] Sonne | A study of metal concentrations and metallothionein binding capacity in liver, kidney and brain tissues of three Arctic seal species[END_REF]. In this way, Hg is locally accumulated in a less toxic and non-available inorganic form. Through the application of Hg stable isotope ratios, there is increasing evidence that the liver acts as a Hg detoxification center in fish, as it does in marine mammals or seabirds [START_REF] Renedo | Mercury isotopes of key tissues document mercury metabolic processes in seabirds[END_REF][START_REF] Wang | In vivo mercury methylation and demethylation in freshwater tilapia quantified by mercury stable isotopes[END_REF][START_REF] Wang | In Vivo Mercury Demethylation in a Marine Fish (Acanthopagrus schlegeli)[END_REF].

Hg stable isotopes can undergo MDF during uptake and metabolism of Hg within the organisms (transfer, transformation and excretion) [START_REF] Li | Selenium and stable mercury isotopes provide new insights into mercury toxicokinetics in pilot whales[END_REF]. Important Hg MDF related to MeHg demethylation is now also broadly accepted to occur in fish [START_REF] Man | Primary amino acids affect the distribution of methylmercury rather than inorganic mercury among tissues of two farmed-raised fish species[END_REF][START_REF] Wang | Applications of dynamic models in predicting the bioaccumulation, transport and toxicity of trace metals in aquatic organisms[END_REF]. MeHg demethylation causing MDF preferentially involves lighter Hg isotopes and generates newly formed iHg, having a lower δ 202 Hg [START_REF] Perrot | Natural Hg isotopic composition of different Hg compounds in mammal tissues as a proxy for in vivo breakdown of toxic methylmercury[END_REF]. The remaining non de-methylated MeHg will then have a higher δ 202 Hg compared to the initially bioaccumulated MeHg [START_REF] Perrot | Natural Hg isotopic composition of different Hg compounds in mammal tissues as a proxy for in vivo breakdown of toxic methylmercury[END_REF]. Because most iHg is excreted, the fractionation (MDF) caused by demethylation is probably more observable in MeHg-rich tissues like muscle [START_REF] Gehrke | Mercury Isotopes Link Mercury in San Francisco Bay Forage Fish to Surface Sediments[END_REF]Kwon et al., 2014a;[START_REF] Sherman | Mercury stable isotopes in sediments and largemouth bass from Florida lakes[END_REF]. Since liver is the center of in vivo demethylation and therefore contains a lower proportion of MeHg, it will display lower δ 202 Hg values than muscle. Consequently, a large shift in δ 202 Hg values and %MeHg between muscle and liver tissues of seabass could infer the occurrence of MeHg demethylation in the liver of the fish [START_REF] Wang | In vivo mercury methylation and demethylation in freshwater tilapia quantified by mercury stable isotopes[END_REF]. All our sampling areas showed a significant difference in %MeHg between muscle and liver (Figure 2). For δ 202 Hg values the difference was less striking. A significant statistical difference was found only in J o u r n a l P r e -p r o o f BS fish (Figure 2a); nevertheless, MDF was higher in muscle than liver for all sites. This result suggests that MeHg demethylation might indeed be occurring in the livers of European seabass. This is the first evidence that such a process might occur in this fish species, and specifically in juvenile individuals. This represents a very important result, considering existing conflicting literatures about MeHg demethylation capacity in fish organisms.

Regarding the hypothesis that in vivo demethylation was the only process affecting MDF in seabass, we should expect to have the same δ 202 Hg difference between muscle and liver across all sites. However, this was not the case since BS seabass presented a much larger δ 202 Hg difference than the other sites. [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF] proposed that the particular Hg isotopic composition of the BS subpopulation could be explained by the presence of MeHg demethylation [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. Our findings have shown that such a process is occurring in all the sampled seabass. Therefore, one possibility is that BS seabass might demethylate MeHg at higher rates, which would lead to a larger difference in δ 202 Hg values between muscle and liver. Several processes might determine higher raters of Hg organotropism and demethylation: the levels of local Hg pollution, fish age, exposure to different sources of Hg from the environment, fish diet, and finally the particular biogeochemistry of the studied area, which affects local Hg cycling in the marine environment. These factors will be analyzed one-by-one in the following paragraphs.

A higher extent of local Hg pollution hides inter-organ Hg MDF

Previous studies have shown that in highly polluted systems, liver can accumulate iHg directly from the environment, through the gills or the skin [START_REF] Feng | Specific Pathways of Dietary Methylmercury and Inorganic Mercury Determined by Mercury Speciation and Isotopic Composition in Zebrafish (Danio rerio)[END_REF]. For this reason, hepatic Hg levels and detoxification rates might be affected by levels of Hg pollution in the environment [START_REF] Guilherme | Antioxidant and biotransformation responses in Liza aurata under environmental mercury exposure -Relationship with mercury accumulation and implications for public health[END_REF]. Indeed, in areas with higher anthropogenic pollution discharge, studies have demonstrated a decrease in %MeHg in fish liver (Rua-Ibarz , 2019). This seems to be primarily due to two different processes: first, the exposure to higher levels of environmental iHg deriving from anthropogenic activities leads to higher accumulation of this Hg species in the liver [START_REF] Gentès | Specific Effects of Dietary Methylmercury and Inorganic Mercury in Zebrafish (Danio rerio) Determined by Genetic, Histological, and Metallothionein Responses[END_REF]; secondly, the higher Hg intake in the animal (through diet or gills) leads to higher hepatic MeHg demethylation rates [START_REF] Cizdziel | Distribution of mercury in the tissues of five species of freshwater fish from Lake Mead, USA[END_REF][START_REF] Perrot | Natural Hg isotopic composition of different Hg compounds in mammal tissues as a proxy for in vivo breakdown of toxic methylmercury[END_REF]. If this were true, we would observe a larger difference in %MeHg between muscle and liver tissues in highly polluted areas compared to unpolluted ones. In the same way, because of the depletion in 202 Hg observed during demethylation of MeHg in liver, we should get a higher difference between muscle δ 202 Hg and liver δ 202 Hg in seabass collected in highly polluted areas.

In our study, the profile of %MeHg in the liver of European seabass indeed reflects the history of Hg contamination between our sampling sites, with moderately polluted areas such as NS and SE presenting ≈70% of MeHg in liver and the highly polluted ones like RAC and NAS presenting ≈40% of MeHg. The Ria d'Aveiro (RAC) has been subjected to Hg effluents from a chlor-alkali plant for almost five decades . Today, very high Hg concentrations can still be found in bottom sediments [START_REF] Coelho | Macroalgae response to a mercury contamination gradient in a temperate coastal lagoon (Ria de Aveiro, Portugal)[END_REF][START_REF] Mieiro | Mercury Organotropism in Feral European Sea Bass (Dicentrarchus labrax)[END_REF]. NAS samples were collected in the lagoon of Marano and Grado in the Gulf of Trieste.

This area is known to have a long history of Hg pollution, due to the presence of the Idrija mercury mine and chlor-alkali plants active between 1949between -1984between (Foucher et al., 2009;;[START_REF] Živković | The abundance, distribution and speciation of mercury in waters and sediments of the Adriatic sea -a review[END_REF]. On the other hand, AES samples were collected in the Agiasma lagoon, which is today a RAMSAR protected area (Table 1). This region is usually associated with quite low levels of Hg [START_REF] Christophoridis | Sediment heavy metals of a mediterranean coastal lagoon: Agiasma, nestos delta, eastern macedonia (greece)[END_REF]. This second result suggests that mercury accumulation and organotropism in European seabass from NAS, NS, SE, AES, RAR and RAC is governed by the extent of local pollution, and controlled by the protective role played by the liver. However, this cannot apply to BS, which contrasted with all other sites, showing the lowest THg levels and %MeHg in liver (around 7%, Table 2). Moreover, J o u r n a l P r e -p r o o f the difference between δ 202 Hg in muscle and liver was found to be the greatest in BS fish, followed by the second least polluted site of AES. Conversely, the moderately and highly polluted areas did not show any significant differences (Figure S4). This result is in contrast with our previous observation of larger inter-organ MDF in more polluted areas, supporting the idea that the larger extent of BS MeHg hepatic demethylation is not governed by Hg pollution.

A possible factor influencing the rate of MeHg demethylation, and therefore Hg MDF, is fish age. BS seabass were one year old, while in NAS, SE, NS and AES we sampled two-and three-year-old fish [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. Several studies have demonstrated how the detoxifying activity of liver can change during the lifetime of an organism, due to metabolic shifts linked with growth rates (Le [START_REF] Croizier | Mercury isotopes as tracers of ecology and metabolism in two sympatric shark species[END_REF]. Younger fast-growing animals have higher metabolic rates, which lead to faster isotopic routing and contaminant accumulation [START_REF] Pinzone | Carbon, nitrogen and sulphur isotopic fractionation in captive juvenile hooded seal (Cystophora cristata): Application for diet analysis[END_REF]. Therefore, the large δ 202 Hg tissue offset in BS might be due to the fact that these fish are younger than SE, NS, AES and NAS ones. However, this does not apply to RAC and RAR fish, which are also one year old, but do not show the same large δ 202 Hg offset between tissues (Figure S4).

The similar age of NAS or RAC and BS fish therefore excludes attributing the difference in the extent of MeHg demethylation to growing rates. This, in addition to the inconsistency of BS seabass presenting both the highest inter-organ MDF and lowest Hg pollution, shows that while the levels of environmental Hg pollution generally influence Hg organotropism in this species, the inter-organ Hg MDF variability might not result from a difference in demethylation rates across sites.

It could instead be proposed that the Hg isotopic variability observed in our seven seabass subpopulations results from the extreme difference in Hg levels between the most polluted sites NAS and RAC and the least polluted sites of BS and AES. Indeed, in very contaminated J o u r n a l P r e -p r o o f areas, seabass might be exposed to levels of dietary MeHg so elevated that it can saturate the organism [START_REF] Feng | Specific Pathways of Dietary Methylmercury and Inorganic Mercury Determined by Mercury Speciation and Isotopic Composition in Zebrafish (Danio rerio)[END_REF]. In this situation, differences in Hg levels and isotopic values between organs might be masked [START_REF] Havelková | Comparison of mercury distribution between liver and muscle -A biomonitoring of fish from lightly and heavily contaminated localities[END_REF]. This could be the reason for the absence of inter-organ MDF offset in seabass from NAS or RAC. On the other hand, we can readily discriminate Hg inter-organ transfer and demethylation processes in BS seabass because of the limited Hg pollution in the area.

Δ 199 Hg MIF inter-tissue comparison indicates same Hg origin for all seabass populations.

If Hg pollution was the only factor influencing seabass Hg isotopic composition, we would observe the same pattern in both AES and BS, because of their similar Hg levels. However, it is worth remembering that BS seabass were the only ones in which the δ 202 Hg offset between the muscle and liver was significantly different. When comparing BS fish with the rest of the sampling sites, we can observe that the large difference in δ 202 Hg is caused by significantly lower values (≈ -1‰) in liver tissue compared to the other regions (Figure 2a). Muscle δ 202 Hg values are instead similar to other regions, in accordance with previous findings in estuarine biota (Kwon et al., 2014b). Beside metabolic processes, Hg stable isotope MDF can occur during a variety of biotic and dark abiotic reactions, such as microbial reduction of iHg (δ 202 Hg ≈ -1.6‰) or microbial demethylation of MeHg (δ 202 Hg ≈ -0.4‰) [START_REF] Tsui | Review of stable mercury isotopes in ecology and biogeochemistry[END_REF].

Therefore, the negative MDF signature of BS fish could reflect the local marine Hg biochemical cycle. However, the great variability of processes causing MDF complicates the interpretation of our data.

Hg stable isotope MIF is caused by photochemical processes in the environment and is not modified by in vivo metabolism [START_REF] Blum | Mercury Isotopes in Earth and Environmental Sciences[END_REF]. For this reason, it can be used more easily to trace Hg sources in marine fish (Zheng and Hintelmann, 2009). Δ 199 Hg values
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should not differ between muscle and liver tissues when fish are exposed to Hg originating from a single source point [START_REF] Perrot | Tracing Sources and Bioaccumulation of Mercury in Fish of Lake Baikal-Angara River Using Hg Isotopic Composition[END_REF]. As expected, we found no statistical difference between liver and muscle Δ 199 Hg values from all sites, again with the single exception of BS, whose muscle Δ 199 Hg values were > 1‰ higher than those for liver (Figure 2b). These values are also higher than Δ 199 Hg found in all the other sites. As for δ 202 Hg values, BS MIF signature was the only one to correlate positively with %MeHg between tissues, confirming again that both MDF and MIF in this population depends on Hg species distribution between muscle and liver.

A first hypothesis is that the two tissues represent two separate endmembers of Hg in this population. In fish, the liver accumulates Hg in three forms: MeHg from the diet, iHg from demethylated MeHg, and environmental iHg. While more than 95% of assimilated dietary

MeHg is absorbed and mostly stored in muscle [START_REF] Durrieu | Mercury distribution in fish organs and food regimes: Significant relationships from twelve species collected in French Guiana (Amazonian basin)[END_REF], only 10% of iHg remains in the organism [START_REF] Gentès | Specific Effects of Dietary Methylmercury and Inorganic Mercury in Zebrafish (Danio rerio) Determined by Genetic, Histological, and Metallothionein Responses[END_REF]. For this reason, we usually find very low levels of iHg [START_REF] Wang | Bioaccumulation kinetics and exposure pathways of inorganic mercury and methylmercury in a marine fish, the sweetlips Plectorhinchus gibbosus[END_REF]. In the presence of a local point source of iHg, however, this form can accumulate at higher rates in both liver and muscle tissue [START_REF] Feng | Specific Pathways of Dietary Methylmercury and Inorganic Mercury Determined by Mercury Speciation and Isotopic Composition in Zebrafish (Danio rerio)[END_REF].

The majority of Hg accumulated in BS liver is in an inorganic form (≈ 90%, Figure 3). Thus, the near-zero Δ 199 Hg values presented by BS seabass liver could reflect the isotopic composition of iHg accumulated directly from the environment (Figure 3b). On the other hand, BS muscle presents both Hg species, with a majority of MeHg (60-90%). In that case,

Δ 199 Hg values in this tissue could represent a mix of multiple sources. Δ 199 Hg values around 1.5‰ could represent MeHg coming from the diet, whilst lower MIF could be linked to the remaining 10-40% of iHg. This is confirmed by the positive correlation between Δ 199 Hg values and %MeHg in muscle (Figure 3b).

Inorganic Hg coming from industrial sources can have near-zero Δ 199 Hg, while watershed loading can even impart negative MIF [START_REF] Du | Use of J o u r n a l P r e -p r o o f Mercury Isotopes to Quantify Mercury Exposure Sources in Inland Populations[END_REF][START_REF] Lepak | Use of Stable Isotope Signatures to Determine Mercury Sources in the Great Lakes[END_REF]. Therefore, one J o u r n a l P r e -p r o o f possibility for the low hepatic MIF might be that Hg stored in BS seabass liver comes from a local point source of industrial origin [START_REF] Wiederhold | Mercury isotope signatures in contaminated sediments as a tracer for local industrial pollution sources[END_REF]. The BS samples were taken along the northern Turkish coast, between the Sinop peninsula and the Kızılırmak estuary.

This area is known for heavy industrial activity and the input of totally unregulated and uncontrolled drainage water from upriver mining and agricultural areas [START_REF] Bat | Evaluation of the Black Sea Land Based Sources of Pollution the Coastal Region of Turkey[END_REF][START_REF] Gökkurt | The investigation of some physicochemical parameters in the Middle Black Sea (Sinop. Turkey)[END_REF]. However, recent literature has shown that the amount of freshwater discharge of particulate Hg in this locality, and its bioaccumulation in marine biota, is negligible compared to other trace elements (e.g. < 50 ng.g -1 ww in fish liver, < DL in invertebrates) [START_REF] Bat | Metal Bioaccumulation of Mytilaster lineatus (Gmelin, 1791) Collected From Sinop Coast in the Southern Black Sea[END_REF][START_REF] Bat | Heavy metal contamination of aquatic resources from Turkish Black Sea waters[END_REF]. Therefore, our Black Sea sampling site can be considered as a relatively unpolluted area with regards to Hg (Table 1), excluding the hypothesis of a particular point source of anthropogenic origin. Additionally, in Figure 1b we can see how the values of the Δ 199 Hg/Δ 201 Hg slopes for both liver (1.69±0.03) and muscle

(1.26±0.02) confirm that all Hg accumulated in BS seabass derives from photo-demethylated MeHg in the water column, in the same way as the other regions. This combination of evidence excludes our hypothesis of the presence of an additional source of iHg in the Black Sea population.

Δ 199 Hg MIF of uncontaminated Black Sea waters show short-term ontogenetic shifts in fish.

Because of their different metabolic roles, muscle and liver tissues integrate different time periods of the fish life cycle, and therefore also their habitat use and Hg exposure levels [START_REF] Madigan | Tissue Turnover Rates and Isotopic Trophic Discrimination Factors in the Endothermic Teleost, Pacific Bluefin Tuna (Thunnus orientalis)[END_REF]. One of the biggest complications in the interpretation of these kinds of results is that isotopic and elemental uptake and excretion can occur at very different rates [START_REF] Carter | The importance of isotopic turnover for understanding key aspects of animal ecology and nutrition[END_REF]. To our knowledge, there is no information about isotopic routing in fish liver yet. However, if we consider that this is an organism where dietary MeHg is quickly J o u r n a l P r e -p r o o f metabolized and accumulated as inert iHg with time, it is safe to accept that, as for mammals and birds, it might integrate the entire life of the fish. MeHg half-life in fish muscle is much shorter, around two years [START_REF] Kwon | Quantifying mercury isotope dynamics in captive Pacific bluefin tuna (Thunnus orientalis)[END_REF][START_REF] Tollefson | Methylmercury in fish: A review of residue levels, fish consumption and regulatory action in the United States[END_REF]. Therefore, we could propose that liver of BS seabass integrates information about Hg exposure during the entire life of the fish, while muscle does so only for the last year. If this were the case, we could hypothesize that the large MDF and MIF offsets between muscle and liver are showing two separated temporal snapshots of the first year of life of BS seabass.

The seabass is a bentho-pelagic species which undergoes seasonal migrations between their feeding (offshore) and spawning (estuaries) areas [START_REF] Pawson | The distribution and migrations of bass, Dicentrarchus labrax L., in waters around England and Wales as shown by tagging[END_REF]. From birth until their first year, immature fish inhabit their nursery areas (e.g. lagoons, estuaries) [START_REF] López | What can exploratory modelling tell us about the ecobiology of European sea bass (Dicentrarchus labrax): A comprehensive overview[END_REF]. In some regions juvenile seabass can already start exploring offshore waters during their first summer, but they never venture into deeper waters until they reach sexual maturity (around five years of age) [START_REF] Jennings | The age structure and growth dynamics of young-of-the-year bass, dicentrarchus labrax, populations[END_REF].

Hepatic near-zero MIF and negative MDF of BS fish denote a coastal and benthic habitat use, in accordance with previous literature about the trophic ecology of estuarine fish (Kwon et al., 2014b;[START_REF] Li | Environmental Origins of Methylmercury Accumulated in Subarctic Estuarine Fish Indicated by Mercury Stable Isotopes[END_REF][START_REF] Senn | Stable isotope (N, C, Hg) study of methylmercury sources and trophic transfer in the Northern Gulf of Mexico[END_REF]. In these areas, most Hg accumulated in fish derives from MeHg formed in sediments [START_REF] Li | Environmental Origins of Methylmercury Accumulated in Subarctic Estuarine Fish Indicated by Mercury Stable Isotopes[END_REF]. The low MDF and MIF values are a consequence of the reduced amount of photochemical degradation due to the presence of more suspended particle loads and DOC concentrations that reduce light penetration (Kwon et al., 2014b).

On the other hand, in marine offshore and pelagic food webs, MeHg derives mostly from wet precipitation (Δ 199 Hg = -1 to 1‰) or deposition of gaseous elemental Hg (Δ 199 Hg = 0.5‰ to 1‰) [START_REF] Kwon | Mercury stable isotopes for monitoring the effectiveness of the Minamata Convention on Mercury[END_REF]. This results in the high MIF values found in BS seabass muscle (Figure 3b). Therefore, our findings suggest that in BS seabass, hepatic MIF, mostly related to the iHg fraction, would represent the period of their life spent in the estuaries J o u r n a l P r e -p r o o f feeding upon benthic invertebrates in the sediments. On the other hand, muscle-and the isotopic composition related to MeHg-might show a more recent signature, corresponding to the first exploratory trips to pelagic waters. [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF] have thoroughly discussed the impact of seabass diet on MeHg accumulation and Hg MDF and MIF values, integrating fish stomach content analysis with the measurement of nitrogen and carbon stable isotope ratios (δ 15 N and δ 13 C, respectively).

Although they found a difference in fish trophic level (TL, calculated from δ 15 N values) and δ 13 C values, they did not find any correlation with seabass THg or MeHg concentrations [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. Stomach content revealed a similar variety of prey across all sites, confirming the largely opportunistic feeding behavior of seabass [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. This further confirms that the differences in inter-organ MDF and MIF in BS fish, as well as the other sites, depend more on shifts in habitat use than on diet.

Finally, while the very low contamination levels of the BS site allow the net differentiation of local seabass from the other regions with regards to inter-tissue fractionation, it also separates this subpopulation for the large heterogeneity of muscle MDF and MIF values (Figure 2). This is linked with the unique oceanographic features of the Black Sea (e.g. low salinity, strong freshwater input, semi-permanent stratification, etc.) [START_REF] Bakan | The Black Sea[END_REF][START_REF] Capet | Decline of the Black Sea oxygen inventory[END_REF][START_REF] Özsoy | Oceanography of the Black Sea: A review of some recent results[END_REF]. These features lengthen marine Hg processing and recycling between water layers, resulting in higher and more diverse Δ 199 Hg and δ 202 Hg values [START_REF] Blum | Methylmercury production below the mixed layer in the North Pacific Ocean[END_REF][START_REF] Motta | Mercury Cycling in the North Pacific Subtropical Gyre as Revealed by Mercury Stable Isotope Ratios[END_REF].

Our findings underline the necessity of collecting detailed information about the history of Hg pollution, and its cycling and sourcing in the environment, before studying its accumulation, organotropism and transformation within marine predatory fish through the analysis of Hg stable isotope ratios.
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Conclusion

The main findings of this study can be summarized as follows:

1. The multi-tissue comparison of Hg MDF and MIF signals produced evidence of MeHg demethylation in the liver of a fish species, as well as trace Hg accumulation dynamics between different populations of a marine predator;

2. In general, the levels of environmental Hg pollution influence Hg organotropism and apparently also the extent of hepatic demethylation in marine predatory fish. However, it is not the only factor contributing to Hg isotopic variability in the European seabass; 
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Tables Table 1. Summary of fish biometric information per sampling area. Information about local Hg sources at the sampling sites are extrapolated from literature and supporting information in [START_REF] Cransveld | Mercury Stable Isotopes Discriminate Different Populations of European Seabass and Trace Potential Hg Sources around Europe[END_REF]. Old pollution sources which are not active anymore are shown in italics. *We separated the sampling sites into three categories: "Low Pollution" for all the sites presenting THg = < 200ng.g -1 dw, "Moderate Pollution" when THg ranged between 500 and 1500 ng.g -1 dw, and "High Pollution" when THg = >1500 ng.g -1 dw, based on the statistical difference reported for muscle concentrations (a, b and c in Figure S1).

Sampling

J o u r n a l P r e -p r o o f Table 2. THg and MeHg concentrations (ng.g -1 , dw), %MeHg and Hg isotopic ratios (as δ and Δ values, ‰) in liver of Dicentrarchus labrax from seven sampling sites across Europe. All values are expressed as mean ± standard deviation (SD), median (minimum-maximum) and n = number of analyzed samples. 1220 (119 -1903) n= 10 69 ± 7 67 (57 -80) n= 9 0.11 ± 0.10 0.12 (-0.13 -0.22) n= 10 0.20 ± 0.07 0.19 (0.03 -0.30) n= 10 0.002 ± 0.02 0.01 (-0.03 -0.03) n= 10 0.14 ± 0.05 0.14 (0.05 -0.21) n= 10 -0.17 ± 0.15 -0.18 (-0.33 -0.20) n= 10

  (in ‰) relative to the reference standard NIST SRM 3133 mercury spectrometric solution. Isotope 198 Hg was J o u r n a l P r e -p r o o f used as the reference for ratio determination of all other Hg isotopes, using the following equations: be represented by δ 202 Hg values. MIF processes will be calculated and represented as follows for odd (1 & 2) and even (3 & 4) isotopes: (1) Δ 199 Hg = δ 199 Hg observed -δ 199 Hg predicted = δ 199 Hg observed -(δ 202 Hg × 0.252) (2) Δ 201 Hg = δ 201 Hg observed -δ 201 Hg predicted = δ 201 Hg observed -(δ 202 Hg × 0.752) (3) Δ 200 Hg = δ 200 Hg observed -δ 200 Hg predicted = δ 200 Hg observed -(δ 202 Hg × 0.502) (4) Δ 204 Hg = δ 204 Hg observed -δ 204 Hg predicted = δ 204 Hg observed -(δ 202 Hg × 1.493)

J
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  3. In highly contaminated areas, inter-organ MDF might get hindered by Hg saturation in fish tissues. This has to be taken into account in the interpretation of Hg stable isotopes in further studies. On the other hand, in uncontaminated sites (< 200 ng.g -1 dw in fish) such as the Black Sea, the inter-organ Hg MDF and MIF can trace shortterm shifts in fish habitat use; 4. Additionally, the particular oceanographic features of the Black Sea basin influence Hg cycling and processing in the water column, as highlighted by BS seabass Δ 199 Hg and δ 202 Hg values.

Figures Figure 1 .

 1 Figures

Figure 3 .

 3 Figure 3. δ 202 Hg vs. MeHg (A) and Δ 199 Hg vs. MeHg (B) in muscle (black dots) and liver (grey triangles) of the Black sea population of seabass D. labrax. MDF and MIF signatures are shown in per mill (‰), while MeHg proportion is represented in percentage (%). Significant correlation is represented by a discontinuous regression line.
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