Electrogenic bacteria leave a unique geochemical footprint in marine
sediments
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Recently, it has been discovered that flamentous bacteria are capable of transporting electrons over
centimetre distances in marine sediments (Nielsen et al., 2010; Pfeffer et al., 2012). This long-
distance electron transport equips these bacteria with a unique metabolic lifestyle: they can couple
two spatially separated redox reactions, i.e., the reduction of 0 2near the sediment-water interface is
electrically coupled to the oxidation of HZS in deeper sediment. This way, these electro-filaments
obtain a competitive advantage for energy-substrates in the seafloor.

Originally discovered in laboratory incubations, our research group has now documented the
activity of these electro-filaments under natural conditions at several sites in the North Sea (Malkin
et al., in review). Their activity imposes a typical geochemical footprint on the sediment, recorded
as a set of micro-electrode depth profiles (02 phi and HZ). In particular, the phi depth profile is
unique, with an immediate increase below the sediment-water interface, followed by a strong phi
minimum deeper down in the sediment. Based on microbiological assays we are confident that
these phi profiles correspond to the presence of the filamentous bacteria.

In my PhD research project, | am focusing on how the presence of these electro-flaments impacts
the sediment geochemistry. We are approaching this question combining detailed micro-electrode
profiling with reactive transport sediment-models.
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