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Fig. 4  Evolution of atmospheric oxygen, Feoxic of oxic water

condition, and sedimentary 8% Cr in geological times
Data of atmospheric oxygen are from Lyons et al., (2014),
and data of 3% Cr are from Planavsky et al., (2014)
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[ Abstract |

providing an important reference for the construction of a habitable Earth. The iron speciation has been widely

The environment of the Earth’ s surface experienced dramatic fluctuations in geological times,

used as a proxy for the reconstruction of redox conditions in ancient oceans. However, most studies focus on the
use of the ratios of Fe,,/Fe, and Fe  /Fey,, but neglect the possible informations carried by different iron spe-
cies in the sediments. In this study, we compiled published data analyzed using the sequential extraction
method before the Devonian, and explored the possible implication of special iron specie for the chemical state
in ancient oceans. We found Fe_,,

phere—ocean system, Fe; in the sediment was closely related to the iron reservoir size in the seawater, and Fe

in oxic water conditon could be used to track the oxygen level in the atmos-

in ferruginous environment might reflect the secular change of sulfate in the ocean. Our study indicates that
while the iron speciation proxy can provide important informations of local water redox conditions, its different
species are closely related to oxygen, carbon and sulfate cycling in the ocean, and can be used to track the sec-
ular evolution of the seawater chemistry.

[ Key Words |

Iron speciation; Oxygen; BIF; Sulfate; Redox stratification



