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Relationship between evolution-extinction-recovery and redox-climate changes

Kaiho, Kunio

35,200,000

Organic molecules derived from the earliest life have been detected from the
oldest shallow-sea sedimentary rocks from Labrador, Canada, the age of which is >3.95 Ga. Local oxic
conditions at 2.7 Ga, and subsequently global oxidation at 2.6-2.2 Ga. Oceanic redox changes played a
crucial role in driving the evolution and extinction of early animals during 635-520 Ma. The low oxygen
surface water accompanied by the shortage of bioessential elements and massive soil, mud, and nutrient
intrusion in the oceans contributed to the main extinction at the end of the Permian. At the
Cretaceous/Paleogne boundary, the stratospheric aerosol caused sufficiently colder climates at the
mid-high latitudes and draught at low latitudes on land and surface water cooling with limited cessation
of photosynthesis in oceans for several years, which caused the mass extinction.
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