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We investigated characteristic features of marine biogeochemistry and
microbial ecosystem under the anoxic condition during the Proterozoic, by developing a coupled model
of marine biogeochemical cycle, marine microbial ecosystem, and atmospheric photochemistry. We
found that, under anoxic condition, Fe-based photosynthetic bacteria must have played an important
role in producing a large methane flux to the atmosphere, which affected climate under the faint
young Sun condition on early Earth. We also found that marine primary productivity and the 02
production during the Proterozoic under the weakly oxygenated condition are estimated to be only
10-20% and 25% of the present values, respectively. The smaller 02 production may be consistent with
the very low levels of 02 in the Proterozoic atmosphere.
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