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The recent discovery of a novel microbial 
pathway of sulfide oxidation has radically changed 
the views of sulfur cycling in marine sediments [1]. 
In this process, referred to as electrogenic sulfur 
oxidation, long filamentous cable bacteria couple the 
oxidation of free sulfide in deeper sediment horizons 
to the reduction of oxygen near the sediment-water 
interface by means of long-distance electron transport 
[2,3].  

Laboratory studies have recently shown that 
electrogenic sulfur oxidation by cable bacteria creates 
extreme excursions in porewater pH, and in this way, 
the process exerts a powerful control on element 
cycling in marine sediments [4]. Yet, the natural 
distribution of cable bacteria is still largely unknown, 
and so their role in coastal biogeochemical cycles 
remains poorly quantified.  

 
Here, we present data from three campaigns 

(January, March and May 2014) in the North Sea 
(Station 130, Belgian coastal zone). Our results 
document the effect of electrogenic sulfur oxidation 
on the geochemistry of coastal sediments. The 
acidification of the porewater leads to the dissolution 
of calcium carbonates and iron sulfide minerals, 
which makes the porewater enriched in iron, 
manganese  and calcium. Near the sediment-water 
interface, oxic conditions trap the upward diffusing 
Fe2+ as iron oxides, while the alkaline pH promotes 
precipitation of carbonates. Electrogenic sulfur 
oxidation thus promotes the cycling of Fe, Mn and 
Ca. Overall, our results demonstrate that cable 
bacteria can strongly modulate the sedimentary 
biogeochemical cycling under in situ conditions.  
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