Geophysical Research Abstracts, Vol. 7, 08817, 2005 ‘x
SRef-ID: 1607-7962/gra/EGU05-A-08817 GG

© European Geosciences Union 2005

The role of reactive intermediates (hydrogen, acetate)
in anaerobic oxidation of methane (AOM) in marine
sediments - kinetic versus thermodynamic control

A. W. Dale (1), G. A. Vlaming (1), H. Fossing (2), N. Knab (3), P. Regnier (1) and P.
Van Cappellen (1)

(1) Utrecht University, Utrecht, The Netherlands, (2) National Environmental Research
Institute, Silkeborg, Denmark, (3) Max Planck Institute for Marine Microbiology, Bremen,
Germany, (dale@geo.uu.nl, Phone: +31302535075)

Reaction-transport models typically describe the degradation of organic matter by
including particulate carbon pools of varying reactivity. Existing models, however,
rarely represent the extracellular enzymatic hydrolysis of the particulate organic com-
pounds to lower molecular weight compounds, followed by the fermentative produc-
tion of reactive intermediates such as hydrogen and acetate. The concentrations of
these intermediates are believed to play a major role in determining the thermody-
namic viability of anaerobic oxidation of methane (AOM) - a microbially-mediated
process of global significance. Therefore, we have developed a new organic carbon
degradation model, which accounts for production of hydrogen and acetate and have
incorporated it into an early diagenetic reaction-transport code. The explicit represen-
tation of substrate degradation pathways (including sulfate reduction, methanogenesis
and AOM) allows us to asses the role of competitive inhibition among pathways, and
to elucidate the kinetic and thermodynamic controls on AOM in marine sediments.
This work forms part of the EU-project METROL (Methane Flux Control in Ocean
Margin Sediments).



