Appendix D (Phase-equilibrium experiments).

D1. Phase relationships

Pressure of ~400 MPa. At 900 °C and ~NNO+1.5, biotite, magnetite, ilmenite, and rare apatite are present at H2O-saturation conditions (~9.5 wt% H2O) in proportion of ~16 wt% (Fig. 9a). Amphibole and plagioclase appear for H2O contents around 8-9 wt% (Fig. 9b), with an increase of crystallinity to ~40 wt%. Clinopyroxene replaces amphibole for H2O contents < 8 wt% (~70 wt% crystallinity; Fig. 9c).
Pressure of ~300 MPa. At NNO+0.5 to +1.0, biotite and magnetite are liquidus phases at 950 °C and H2O-saturated conditions, with possibly amphibole (~8.5 wt% H2O, ~16 wt% crystallinity; Fig. 9a). Ilmenite crystallizes for ~8 wt% H2O (~23 wt% crystallinity; Fig. 9a), followed by plagioclase for ~7 wt% H2O (~70 wt% crystallinity; Fig. 9c). At 900 °C, the assemblage of biotite, magnetite, ilmenite, amphibole, and apatite prevailing at H2O saturation (~16 wt% crystallinity; Fig. 9a) is completed by plagioclase for <8 wt% H2O (~22 wt% crystallinity; Fig. 9b). Clinopyroxene replaces amphibole for H2O contents <7 wt% (~70 wt% crystallinity; Fig. 9c). At 850 °C, biotite, amphibole, magnetite, ilmenite, and plagioclase are stable at H2O-saturation conditions (~35 wt% crystallinity; Fig. 9a), clinopyroxene appears between 7.5 and 8.5 wt% H2O (~40 wt% crystallinity; Fig. 9b) whereas amphibole disappears for H2O contents below 7.0-7.5 wt% (~63 wt% crystallinity; Fig. 9c).
Pressure of ~200 MPa. At 975 °C and ~NNO+1, magnetite is the liquidus phase at H2O saturation (~7 wt%; Fig. 9a), followed by amphibole and plagioclase for H2O contents <6 wt% (~4 and ~15 wt% crystallinity for ~6.0 and ~5.5 wt% H2O, respectively; Fig. 9b-c). At 950 °C and NNO+1, the experiment failed after about two days, showing evidence of incomplete maturation of the minerals (e.g. hollow plagioclases). Yet, although total crystallinities and the residual glass compositions cannot be used, the crystal assemblages and compositions may be relevant to the imposed P-T conditions. In this experiment, magnetite, ilmenite, amphibole, plagioclase, biotite, and apatite are present for H2O contents from 6.9 (saturation) to ~6.5 wt% (Fig. 9a-b), followed by clinopyroxene for H2O contents <6.0 wt% (Fig. 9c). An additional experiment was performed at 950 °C under fO2 conditions of NNO+2, in which magnetite, hematite, amphibole, plagioclase, and clinopyroxene are present at H2O saturation condition (~24 wt% crystallinity; Fig. 9a). Biotite appears for H2O contents of 6-7 wt% (~76 wt% crystallinity; Fig. 9c), highlighting the predominance of clinopyroxene at NNO+2 at the expense of biotite at NNO+1.

D2. Phase compositions

The experimental plagioclase ranges from An36Or10 at low P and H2O content ~5.5 wt% to An55Or2 at liquidus conditions at 300 MPa. The plagioclase An content increases with increasing T and H2O content (Fig. 3; Appendix C1), in agreement with previous studies (e.g. Martel et al., 1999).
The amphibole contains from 11 wt% Al2O3 at low T and 300 MPa to 14 wt% Al2O3 at 400 MPa (Appendix C2). The numbers of cations in the A_site range from 0.73-0.78 at 200 MPa to 0.78-0.98 at 300-400 MPa, with AlIV content ranging from 1.93 to 2.20 after the calculation of Leake et al. (1997) (Fig. 4).
The clinopyroxene ranges from Wo43En42 in oxidized conditions (NNO+2, 950 °C, 200 MPa) to Wo47En34 at 300 MPa, 850 °C and NNO+1 (Fig. 5a), with Mg# ranging from 0.57 to 0.74. The clinopyroxene Al2O3 content (4.6 to 6.6 wt%) is inversely correlated to SiO2 content (46 to 50 wt%), and globally decreases with decreasing P and increasing T (Fig. 5b; Appendix C3).
The biotite shows 14-17 wt% Al2O3 (Appendix C4) and Mg# from 0.56 at liquidus condition, 300 MPa, and NNO+1 to 0.74 for the NNO+2 experiment at 200 MPa (Fig. 6). 
The Fe-Ti oxides are magnetite and ilmenite in the NNO+1 experiments, with total range compositions of Mt52-75 and Ilm71-87. At NNO+2, Mt83-84 coexists with hematite (Appendix C5).
[bookmark: _GoBack]The residual glasses show SiO2 contents from 63 to 72 wt%, with a clear compositional dependence on P. Indeed, 150-200 MPa residual glasses are trachyandesitic (59-64 wt% SiO2 and 8.5-10.5 wt% Na2O+K2O) whereas the 300-400 MPa glasses are dacitic to rhyolitic (64-72 wt% SiO2 and 6-8 wt% Na2O+K2O) (Fig. 7; Appendix C6).
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