
Biogeochemistry in anaerobic environments

• Sediments
– Ocean, lakes, estuaries

• Soils
– permanent or seasonal flooding
– WFPS � anaerobic pockets
– at depth: groundwater

• “anaerobic” = lacking oxygen
– O2 diffuses 104 times slower in water than air

• O2 gradients develop
• other oxidizers necessary for metabolism



Equilibrium:

Fe3+ + e- � Fe2+

Oxidized species      reduced species

+

Oxygen accepts electrons
� gets reduced
2O2 + 4e- + 4H+� 2H2O
Hydrogen donates electrons
� gets oxidized

2H2���� 4e- + 4H+

Reference reaction



• Eh and pH are  
environmental  
properties !!
• availability of 
organic matter 
determines 
reducing power
• Eh determines 
dominant microbial 
mechanism

• redox reactions 
influence pH
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Denitrification (dissimilatory)
• occurs at low [O2 ]
• soils, oceans, sediments, etc.
• obligate anaerobes

Ø nitrifiers themselves
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