Highly oxidising fluids generated during serpentinite
breakdown in subduction zones
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Figure S1: Predicted fop evolution of the initial antigorite, olivine (Fo 0.885), magnetite, clinochlore,
tremolite, and fluid assemblage (red line) with temperature. At 630°C, the composition of the initial
assemblage is equilibrated at high fo, relative to seafloor serpentinites (e.g. Evans, 2008). Indeed, during
the first stages of subduction, the transition from lizardite to antigorite (around 300 to 400°C) is
accompanied by a reduction of Fe and the recrystallization of seafloor assemblages. This redox reaction
might be coupled with the oxidation of reduced oceanic phases such as sulfides or awaruite, and the
formation of oxidized fluids (e.g. SOx , H20O, COx) resulting in an increase of foz in the slab (Debret et al.,
2014; Evans and Powell, 2015; Pons et al., 2016).



-16

-17

T & F & [ FES T [ & T &[T & ]
| Oxidation state during
L antigorite breakdown at Hematite _
|- o Magnetite
"650-750°C & 4.0 GPa Mg
- Hematite-Magnetite |Og f
- at 650°C 02
5042'
P
| QFM at 650°C
[ o Temperature
m—
- I€H
I P PP AP TR S A
-6 -5 -4 -3 -2 -1

log € (reaction progress)

Figure S2: Predicted evolution of fo, during antigorite breakdown at 4 GPa in sulfur-free models. No
significant modification of fo, evolution has been observed with pressure increase, suggesting that the
behaviour of the system is mainly temperature dependent.
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pH change in the fluid during antigorite
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Figure S3: Predicted pH evolution during antigorite breakdown at 2 GPa in sulfur-free models. The pH
remains relatively constant and is alkaline (neutral pH is about 3.4 at these conditions).









