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In New-Caledonia, deep weathering of ultramafic rocks (peridotites) has lead to the development of thick lateritic
regoliths where Ni, Cr, Co and Mn can exhibit concentration up to several wt%. Such a large occurrence of these
potentially toxic elements can represent serious risks for the environmental quality of this * biodiversity hotspot”
and actual risk assessment relies on our capacity at characterizing the natural cycling of these elements. The
present study reports the results of a detailed XANES analysis on the redox chemistry of Cr along a 64 meters
depth lateritic regolith developed in the ultramafic rocks of the Koniambo outcrops located on the western coast
of New Caledonia.

In a first step, bulk XAS data at both the Cr and Mn K-edges have been used to evidence a remarkable
correlation between the occurrence of Mn(II,IV)-oxides (mainly asbolane) and that of Cr(VI), at the scale of
the studied regolith (Fandeur et al., 2009a). Since Cr mainly occurs as Cr(Ill)-bearing silicates in the ultramafic
bedrock, such a correlation strongly suggests an oxidation of the fraction of Cr(III) released upon the weathering
of these silicates to Cr(VI) by the Mn(IIL,IV)-oxides, as already demonstrated in laboratory studies (Oze et al.,
2008). In a second step, ;-XANES mapping of the Cr redox at the boundary between Mn(III,IV)-oxides and
Fe(IlI)-oxyhydroxides (mainly goethite) allowed to depict the actual behavior of Cr(VI) after oxidation. Results
indicate an association of Cr(VI) with both Mn-oxides and Fe-oxyhydroxides which suggests that, after oxidation
of Cr(III) to Cr(VI) by the Mn(III,IV)-oxides, part of oxidized chromium is desorbed from these Mn-oxides and
transported to the surrounding Fe-oxyhydroxides where it accumulates through sorption reactions (Fandeur et al.,
2009b). Such a redox-sorption pathway has been confirmed by reacting aqueous Cr(IlI) with birnessite alone or
with a mixture of birnessite and goethite during time-resolved laboratory experiments.

This complex sorption/oxidation/desorption/re-sorption pathway suggests that, in lateritic regoliths, the en-
hancement of the mobility of Cr possibly induced by its oxidation after sorption on Mn(IIL,IV)-oxides could be
significantly limited by sorption of Cr(VI) onto surrounding Fe(IIl)-oxyhydroxides.
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