
Review: Rise of oxygen, Part I
• Photosynthesis active for >3.5 Ga (from 13C/12C)

– highly competitive due to substrate availability
– dramatic change for life on earth due to oxygen toxicity

• Evidence for O2 from Banded Iron Formations (BIF)
– 4 Fe2+ + O2 +  2 H+ à 4 Fe3+ (↓↓↓↓) + 2 OH–

• Rise of O2 in atmosphere ~2.3 Ga ago (why then?)
– BIFs diminish, continental “Red Beads” appear
– Sulfate metabolism appears (34S/32S evidence)

• Modern O2 in atmosphere not balanced by organic carbon in 
atmosphere-ocean systems (only ~1%)
– Most O2 seems to be stored in Fe2O3 and SO4
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How did Earth “oxidize”?
• O2 production should be balanced by consumption

– for O2 to rise, production must out-compete consumption

• no evidence for increased production from burial
– O2 sink(s) must have diminished

• CO2 + H2O  ↔ CH2O (burial) + O2 (ocean)
• CH2O (methanogenesis) à CH4 (↑↑↑↑) + CO2 (ocean)
• CH4 + h� (atmosphere) à 4 H + C à CO2 (↓↓↓↓)

• Net: Water + “biosphere” + light à O2 + hydrogen (loss)

• à homework assignment
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