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Mercury (Hg) has been recognized as a global pollutant owing
to its volatility from anthropogenic sources and long-range
transport. Microbial-mediated transformations of Hg species are
key processes for understanding the environmental impact of Hg.
Until know, effort has been made by using pure cultures, while
insight into Hg pathways at the community level is lacking,
especially considering the complexity of microbial communities
in aquatic environments. We report preliminary results
concerning Hg species concentrations (inorganic Hg as iHg(II),
monomethymercury as MMHg) and transformations (e.g.,
reduction, methylation and demethylation) by natural microbial
communities developing close to a sulfidic hydrothermal spring
(“Trou de Madame’’, Préchacq, Southwest France). Given the
physical and chemical characteristics of the system (water
temperature ~28 ℃, O2 < 10%, sulfides 0–420 μM, pH 7.2–8.0),
specific microbial communities comprising of both phototrophs
(e.g., cyanobacteria) and sulfate-reducing bacteria were found to
dominate the microbial taxonomic abundance in biofilm matrices
(~50–60%). Laboratory incubations were performed at ambient
conditions on collected biofilms, sediments, and water samples
within a 24-hour period, and the extent of Hg species
transformations in different incubation systems was obtained
using dual addition of isotopically labelled Hg compounds (i.e.,
i199Hg(II), MM201Hg) at environmentally-relevant concentration
levels. Concentrations of iHg and MMHg in water were found to
be lower in fall as 0.39–0.49 and 0.026–0.029 ng/L than in early
summer (1.91–2.19 and 0.370–0.639 ng/L), respectively. Also,
iHg and MMHg concentrations in biofilms and sediment were
28–74 and 0.10–0.24 ng/g (dw) in fall, respectively. For Hg
transformations by microbial mats communities, MMHg
demethylation was mainly detected with demethylation yields of
13–35%. In addition, production of dissolved gaseous 201Hg(0)
(~0.05% yield) indicated the occurrence of specific biotic
MMHg reductive demethylation. Besides, inorganic Hg
methylation was not detected for the different biofilms or

sediments incubations (< 0.3% yield). Overall, the variations in
iHg and MMHg levels in water indicate that biotic and
environmental factors affect the seasonal changes in Hg
speciation. Moreover, MMHg demethylation is a significant
pathway in biofilms that could involve the metabolism of
cyanobacteria and sulfate-reducing bacteria under sulfidic
conditions.
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