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          The transformation of Earth’s biosphere from an oxygen-free to an oxygen-replete surface 
environment is perhaps the best example of co-evolution of life and planet. Molecular oxygen 
exists on Earth in substantial concentration only because of the activity of cyanobacteria or their 
descendants, the chloroplasts, and the presence of free oxygen dictates the chemistry of much 
of the biosphere. However, the cyanobacterial innovation was likely not su�cient for the 
establishment of a globally aerobic biosphere; the appearance of free oxygen in the environment 
may have postdated the innovation by hundreds of millions of years because of suppression by 
an overabundant supply of reductants from Earth’s interior... 

Professor Lee Kump
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