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The banded iron formation (BIF) is the signature of Archean
and Paleoproterozoic deposits, disappeared in 1.8 billion years
ago (Ga) marked a sharp change of environments. It has long
been held that the disappearance of BIF might be related to the
seawater depletion of Fe2+(ferrous iron), probably due to the
ocean oxidation or the development of oceanic euxinia.
However, more and more geochemical and sedimentological
evidence indicates that the Proterozoic ocean was predominant
ferruginous (Fe2+ enriched) with the widespread sulfidic
continental margins, and non-BIF ironstone deposits are common
after 1.8 Ga, questioning the Fe-depletion interpretation for the
disappearance of BIF. Here, we show the genetic relationship
between Fe, Si, and P mineral phases, suggesting the coupled Fe-
Si-P cycles in BIF formation. The Fe redox cycle and Si cycle
are coupled by the scavenging of seawater Si by FeOOH
precipitation. We suggest active Fe redox cycle after 1.8 Ga
might have enhanced the efficiency of silica precipitation from
seawater, lowering the seawater silica concentration. As such,
BIF precipitation was prohibited by the insufficient supply of
silica from seawater. In contrast, the non-BIF ironstone
deposition was warranted by iron supply from ferruginous
seawater. This model can also explain the reoccurrence of BIF in
the Neoproterozoic Snowball Earth (~0.7 Ga), during which
inactive Fe-redox cycle allowed the increase of seawater silica
concentration in the ice-covered ocean.
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