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The Green Sea Hypothesis: Oxidation of iron ions by photosynthesis of
cyanobacteria and changes of the light transmittance in the sea
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Photosynthetic organisms are thought to have evolved along with changes in the light
condition . Focusing on the fact progression of oxidation of the Earth's surface also
changes the light condition of their habitats, we divided the Earth's history into three
periods: 1. a period when the Earth's surface layer was completely reductive, 2. a period
when the photic zone was partially oxidized, and 3. a period after the great oxidation
event . During the first period, a chlorophyll-based photosystem was formed and their
habitat was gradually oxidized by oxygen release. As a result, divalent-iron ions were
oxidized, resulting in iron oxide in the photic zone. Iron oxide absorbs visible to
ultraviolet light with wavelengths shorter than about 550 nm. On the other hand, the
infrared to red wavelength range is absorbed by water. Therefore, it is thought that
cyanobacteria developed bilin pigments because they couldn’t sustain photosynthesis
with chlorophyll, which absorbs blue and red light. We calculated changes in iron oxide
concentrations in the cyanobacteria’s habitats prior to the great oxidation event. We
discuss changes in iron oxide concentrations and light transmittance in the sea due to
parameter changes.



