
Review: Anaerobic Metabolism and Methane

• “Redox-Potential”
– Measured against standard H2-electrode (+- 400 mV)
– Dominated by pO2 in aerobic environments

• Anaerobic environments have depleted pO2

• Redox potential decreases as the following 
oxidizing species are “used”:
– NO3

-���� Mn4+���� Fe3+���� SO4
2-���� (fermentation) HCO3

- / CO2
… leading to the following gaseous emissions:

– N2 + N2O H2S (+DMS) H2 + CO2 + CH4

• Methanogenesis “endproduct” of anaerobic metabolism
– Major source of atmospheric methane
– Anthropogenically disturbed (>doubled in atmosphere)

Ø increase in ruminant population = cattle/sheep for food production
Ø anthropogenic wetlands = rice fields for food production
Ø fossil fuel use and waste management







http://ga.water.usgs.gov/edu/watercycle.html



• sea level driven by T and land-
based amount of water

Ø if all glaciers melted today, 
sea level would rise by ~70 m

• large fluctuations due to climate 
change over time



Some facts

• Glacial ice covers 10-11 % of all land area
• During the last ice age the sea level was 
about 122 m lower than it is today. Glaciers 
covered almost one-third of the land
• During the last warm spell, 125,000 years 
ago, the seas were about 5.5 m higher than 
they are today. About three million years ago 
the seas may have been up to 50.3 m higher















Anthropogenic influences
• more aerosols � direct aerosol effect (increased or 
decreased albedo depending on aerosol type)
• more condensation nuclei � indirect aerosol effect (more 
and smaller droplets � increased albedo from pollution)
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