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Organic-rich shales (aka black shales) are a large repository of
mercury (Hg) at the Earth's surface. The fate of Hg during
weathering of black shales is currently poorly understood.
Mercury isotopes provide a means to investigate the factors
controlling Hg mobility and speciation during weathering.

We examined the Hg abundance and isotopic composition
(δ202Hg, δ201Hg, δ200Hg, δ199Hg, δ201Hg, δ200Hg, δ199Hg; 2σ =
0.08, 0.09, 0.07, 0.07, 0.04, 0.04, 0.05, respectively) of black
shales from the well-studied late Devonian New Albany Shale
outcrop [e.g., 1,2]. The samples cover a weathering profile that
transitions from heavily weathered to well-preserved. Previous
studies from this outcrop found that the abundance of TOC and
some redox sensitive metals (e.g., Re) are lower in the weathered
section and higher in the well-preserved section [2,3]. Our
preliminary data show Hg abundances ranged from 60 – 91 ppb
with no clear relationship to the degree of weathering or TOC
content, similar to the trends observed for Mo and U [3]. There is
a shift in mass dependent fractionation (MDF) values with the
lightest MDF at the most heavily weathered location (δ202Hg =
-1.59, uncertainty listed above), a shift to heavier values as the
amount of weathering decreased (δ202Hg = -0.66) then a shift
back to lighter values in the well-preserved portion (δ202Hg =
-1.16). Mass independent fractionation values for δ201Hg, δ200Hg,
and δ199Hg range from -0.24­– -0.11, -0.02 – 0.07, and -0.11 –
-0.01, respectively. Within the uncertainties, only δ201Hg shows
significant fractionation.

Negative δ202Hg values with near zero δ199Hg are plausibly
explained by 1) microbial methylation, 2) thiol-ligand binding
Hg, and/or 3) Hg sorption to Fe-oxides. Upcoming work will
provide more information to sort through these possible
explanations.
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