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Today the atmosphere has about 21% oxygen. Earth scientists now tell us, however, that the rise of oxygen was
a very late event in evolution, something that occurred in the last 600 million or even the last 450 million years,
since the origin of land plants. Life on land is dominated by eukaryotes, land plants and of course land animals.
Before life on land, life was confined to aquatic environments. But eukaryotes have a fossil record that extends
back more than 1.5 billion years. The majority of eukaryote evolution took place in anaerobic environments. Thus
it is should not be surprising to see that the traces of our anaerobic past preserved in diverse eukaryotic lineages.
Part of the talk will be devoted to looking at the remnants of our anaerobic past as preserved in modern
metabolis, both in anaerobes and in aerobes. A puzzling aspect of oxygen in Earth history is this: Cyanobacteria
started making molecular oxygen about 2.5 billion years ago, but why did it take so long for oxygen to accumulate
in the atmosphere? There are a number of very complicated proposals in the literature. Perhaps the reason is
very simple, though, and we will consider such a suggestion (nitrogenase inhibition). Perhaps the reason is
simple enough that everyone (nonspecialists) can discuss it.
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