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The conversion of inorganic mercury (HgII) to neurotoxic methylmercury (MeHg) is related to organic matter
remineralization in water and sediment. Major biogeochemical controls on Hg methylation are the bioavailability
of inorganic Hg and the composition and activity of the microbial community, which are in turn dependent on
redox conditions and organic matter abundance and quality. The Black Sea, which is the largest and deepest anoxic
basin in the world, is an ideal site to study metals speciation along the extended redox gradient. We sampled
high resolution full water profiles during the 2013 GEOTRACES MEDBlack cruise (GN04_leg2). In contrast with
a previous study, we detected the highest MeHg concentrations in the permanently anoxic waters. Remarkably,
MeHg in the anoxic waters of the Black Sea is on average 22% of total Hg (range 9 – 57%), which is comparable to
other subsurface maxima detected in oxic open-ocean waters. Hg species data together with literature information
were integrated into a 1D numerical model, to track the fate and dynamics of Hg and MeHg. Sensitivity analysis
was performed to deal with the most uncertain processes (i.e. partition coefficients and riverine load). Different
model scenarios were explored, by varying the configuration of Hg methylation and demethylation processes along
the redox gradient. We simulated dynamic temporal evolution (1850 – 2050) of Hg and MeHg concentrations and
fluxes. In spite of a reduction in anthropogenic Hg input since the 1970s, both Hg and MeHg concentrations in the
anoxic waters do not recover, and they rather show a slightly increasing trend. The increase of concentrations in
the anoxic waters is triggered by the biogeochemical barrier created by precipitation of Mn oxides in the suboxic
waters, which prevent upward diffusion of dissolved Hg species through adsorption. Moreover, according to our
budget, HgT inputs to the Black Sea (32± 2.5) exceeds the output (21± 2.8) and thus the system is not expected to
recover, unless input from the watershed are substantially reduced. Model results allowed us to quantify the extent
of net MeHg demethylation occurring in oxic and suboxic waters (∼5 kmol/y), as well as net Hg methylation in the
anoxic waters of the Black Sea (∼8 kmol/y). Another simulation was setup to model the natural pre-anthropogenic
cycle of Hg, and estimate the amount of natural (7% - 15%) versus anthropogenic (85 – 93%) Hg in the Black Sea.


