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Iron oxides prevent acetate from
microbial degradation in anoxic

marine sediments
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Iron oxides have been found to associate with organic matter
in various environments via adsorption and co-precipitation,
thereby protecting organic matter from microbial degradation
[1,2]. However, research on how their association may be
influenced by the sedimentary biogeochemical processes in
anoxic marine sediments, particularly iron and sulfur redox
reactions , remains limited [3]. Here, the interaction between
synthesized ferrihydrite (Feh) and 13C-labelled acetate was
studied while incubated with surface sediments from
Cumberland Bay, South Georgia, Sub-Antarctic, where
accelerated glacial melt brings increasing amounts of iron oxides
into fjord and coastal sediments. During a 14-day incubation
amended with fresh Feh, the remineralization of acetate
decreased by 25%, and by 57% when both iron and sulfate
reduction were stopped. However, when Feh pre-coated with
natural organic matter (NOM) was added, the remineralization of
acetate was slowed down by 11%, and by 86% when both iron
and sulfate reduction were stopped. The X-ray atomic pair
distribution functions showed that NOM-adsorbed Feh has
smaller average crystallite sizes compared to acetate-adsorbed
Feh. Therefore, the NOM pre-coated Feh may protect more
acetate from microbial degradation than the fresh one because of
larger surface area for adsorption if no microbial processes are
involved. Otherwise, it is more susceptible to microbial iron
reduction and iron reduction by microbially-produced sulfide,
which can remobilize the adsorbed acetate and make it accessible

to microorganisms again. Our results suggested that the role of
iron oxides in the sequestration of small organic molecules such
as acetate in natural sediments, might be influenced by the
nanostructure of the iron oxides and can be counteracted by
microbially-mediated processes.
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