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Ocean margin research of the last 
decade has provided evidence for 
a variety of anoxic habitats, which 
harbor a great diversity and biomass 
of bacteria and archaea. Such mi-
crobial ecosystems are found in 
deep subsurface sediments, at fluid 
escape structures, below hydrocar-
bon seeps, above gas hydrates and 
at mud volcanoes, pockmarks and 
other cold seep systems. The aim 
of future geobiological research on 
these ecosystems is to identify the 
key microbes providing sources and 
sinks of carbon, to know their biodi-
versity, and to understand the energy 
budget and ecosystem structure of 
these systems. The enormous range 
of catalytic capabilities which micro-
organisms possess is still only incom-
pletely explored and appears to con-
tinuously expand as new organisms 
are discovered. Microbial anaerobic 
oxidation of methane with sulfate as 
electron acceptor provides sulfide as 
an energy source to chemosynthetic 

communities of similar biomass and 
diversity as those of hydrothermal 
vents. We are just beginning to un-
derstand microbial methane cycling 
in anoxic habitats and its regulation of 
gas emission, its link to the sulfur cy-
cle, and its relevance in transforming 
subsurface energy to support benthic 
communities at the seafloor. A prior-
ity of future research is to investigate 
and visualize the interaction between 
geological structures forming habitats 
for anoxic life and microbial com-
munities which shape these structures 
through their activities such as gas 
production and consumption, petro-
leum degradation, microbial calcifica-
tion. Systems like the Haakon Mosby 
mud volcano of the Barents Sea and 
the newly discovered mud volcanoes 
of the E. Mediterranean Nile fan rep-
resent distinct geological structures 
on continental margins, and are excel-
lent natural laboratories for investiga-
tion of microbial ecosystems and cold 
seep communities. Mud volcanoes 

represent a window to the deep bio-
sphere because they expel subsurface 
sediments together with fluids and 
gases from great depth to the surface 
of the seafloor. As a consequence, a 
natural gradient develops from the 
center of the volcano to its outer rim, 
representing a succession from the 
freshly emitted subsurface sediments 
devoid of surface communities, to 
pioneer microbial communities and 
finally to high biomasses of cold 
seep chemosynthetic populations, 
and associated fauna immigrating 
from the surrounding slope environ-
ment This presentation will discuss 
the questions: Which are the key 
microorganisms and biogeochemical 
pathways shaping anoxic ecosystems 
of continental margins? On which 
timescales do microbial ecosystems 
develop, change and leave imprints 
in the geosystem? In which ways 
do geological structures shape the 
evolution of microbial and cold seep 
ecosystems?
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