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Recently, it has been d iscovered th a t filam en tous  bacteria  are capable o f tra n sp o rtin g  e lectrons over 
cen tim etre  d istances in m arine sed im ents (N ielsen e t al., 2010; P feffer e t al., 2012). Th is  long ­
distance e lectron tra n sp o rt equ ips these bacteria w ith  a unique m etabo lic  lifesty le : they  can couple 
tw o  spa tia lly  separated redox reactions, i.e., the  reduction  o f 0 2 near the sed im ent-w a te r in terface is 
e lectrica lly  coupled to  the o x id a tion  o f H2S in deeper sed im ent. This way, these e lec tro -filam ents  
ob ta in  a com petitive  advantage fo r  energy-substra tes in the  seafloor.

O rig ina lly  d iscovered in labo ra to ry  incubations, o u r research g roup  has now docum ented the 
a c tiv ity  o f these e lec tro -filam en ts  under natura l cond itions  at several sites in the N orth  Sea (M alkin 
e t al., in review). T he ir a c tiv ity  im poses a typ ica l geochem ical fo o tp r in t on the sed im ent, recorded 
as a set o f m icro-e lectrode dep th  p ro files  (0 2, phi and H2S). In particu la r, the phi depth  p ro file  is 
unique, w ith  an im m ediate  increase below the  sed im ent-w a te r in terface, fo llow ed  by a s trong phi 
m in im um  deeper down in the sedim ent. Based on m ic rob io log ica l assays we are con fiden t th a t 
these phi p ro files  correspond to  the presence o f the filam en tous  bacteria.

In m y PhD research pro ject, I am focus ing  on how the  presence o f these e lec tro -filam en ts  im pacts 
the sed im ent geochem istry . We are approach ing  th is  question  com b in ing  deta iled  m icro-e lectrode 
p ro filin g  w ith  reactive tra n sp o rt sed im ent-m odels.
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