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Fe + ½ O2 ↔ FeO

(Iron-Wustite: IW)

3 FeO + ½ O2 ↔ Fe3O4

(Wustite-Magnetite: WM)

2 Fe3O4 + ½ O2 ↔ 3 Fe2O3

(Magnetite-Hematite: MH)
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Ni + ½ O2 ↔ NiO

(Nickel-Nickel Oxide: NNO)







3 Fe2SiO4 + O2 ↔ 2 Fe3O4 + 3 SiO2

(Fayalite-Magnetite+Quartz: FMQ or QFM)

3 CaFeSi2O6 + 3 FeTiO3 + O2 ↔ 3 CaTiSiO5 + 2 Fe3O4 + 3 SiO2

(Hedenbergite+Ilmenite-Titanite+Magnetite+Quartz)

6 Ca2Fe5Si8O22(OH)2 + 12 FeTiO3 + 7 O2 ↔ 12 CaTiSiO5 + 14 Fe3O4 + 36 SiO2 + 6 H2O 

(Amphibole+Ilmenite-Titanite+Magnetite+Quartz: TMQAI)











Issues:

1. Need to constrain fO2 relevant for the system of interest:

• Can use Fe2+ and Fe3+ in the system, but there are challenges to doing so with natural 
samples

• Can use assemblage to constrain state of oxidation

• Can use oxybarometers to constrain state of oxidation

2. Need to capture the possible ranges of fO2 evolution over the course of crystallization 
or melting

• Requires starting at the correct fO2 condition

• Requires maintaining the correct fO2 condition over the course of crystallization or melting

• Imprecisions in calculations can lead to large deviations from expected fO2 condition 
variations, especially when FeOT and MgO concentrations are low
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