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MATERIALS AND METHODS 

Modeling parameters 

All phase calculations were performed using Theriak-Domino (de Capitani and Brown, 1987; de 

Capitani and Petrakakis, 2010) and the internally consistent thermodynamic data set ds62 

(Holland and Powell, 2011) in the 10-component Na2O–CaO–K2O–FeO–MgO–Al2O3–SiO2–

H2O–TiO2–O2 system. The following activity–composition relations for solid-solution phases 

were used: clinopyroxene (“omphacite model”), and clinoamphibole (Green et al., 2016); garnet, 

biotite, muscovite–paragonite, and chlorite (White et al., 2014); epidote (Holland and Powell, 

2011); plagioclase (Holland and Powell, 2003); ilmenite (White et al., 2000).  

Uncertainties related to the absolute positions of assemblage field boundaries on 

calculated phase diagrams have been shown to be less than ±1 kbar and ±50 °C at the 2σ level 

(Powell and Holland, 2008; Palin et al., 2016). 
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Whole-rock compositions 

For calculations shown in Figures 1 and 2 in the main text, we use the normal mid-ocean ridge 

basalt (N-MORB) composition from Gale et al. (2013), the ocean island basalt (OIB) from 

Macdonald (1968), and the gabbro composition from White and Klein (2014) (Table S1). 

Individual phase diagrams for these lithologies are shown Figure S2. For models shown in 

Figures 3 and S1, we use the estimate of the altered mafic oceanic crust from Staudigel et al. 

(1996), the global estimate of the subducting sediments from Plank (2004), the mantle-wedge 

serpentinite from Deschamps et al. (2013) and the lawsonitite from Vitale-Brovarone and 

Beyssac (2014).  

 The bulk-rock XFe
3+ [XFe

3+ = Fe3+/(Fe2++Fe3+)] ratios for all the whole-rock compositions 

were set to 0.24, lying within the range defined by fresh basaltic glasses, different sections of the 

fresh and altered oceanic crust, and exhumed mafic eclogites (0.10–0.36; Berry et al., 2018; 

Rebay et al., 2010; Walters et al., 2020). 

 Fluid in the models was considered to be pure H2O. For the GLOSS, N-MORB, AOC, 

and OIB compositions, which are representative compositions of the uppermost portion of the 

oceanic crust, H2O was set to ~4.5 wt% H2O based on a mean of reported values from the 

literature relevant to the P–T conditions at the beginning of subduction (Hernández-Uribe and 

Palin, 2019 and references therein). The H2O content for the gabbro was set to ~1.5 wt% based 

on modal mineralogy and seismic properties of the lower oceanic crust (Carlson, 2003). For the 

lawsonitite (Vitale-Brovarone and Beyssac, 2014), in order to account for the observed amount 

of lawsonite in such rock, the value of ~10.51 wt% (reported by Vitale-Brovarone and Beyssac, 
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2014) was used. Finally, the H2O content for the mantle wedge serpentinite was set to ~10.81 

wt%, which correspond to the reported value of Deschamps et al. (2013).  

The ~4.5 wt% H2O value lie well within in the range observed in lawsonite blueschist 

and eclogites (Whitney et al., 2020), whereas 1.5 wt% and the ~10−11 wt% are located in the 

lower and higher end, respectively, of the observed in natural lawsonite blueschist and eclogites 

(Whitney et al., 2020). For the calculations involving upper crustal composition, the ~4.5 wt% 

water content result in fluid excess through the P−T conditions considered herein. While basaltic 

rocks are mostly anhydrous, MORB and other lithologies in the upper oceanic crust are subject 

to hydrothermal alteration (Alt and Honnorez, 1984; Hernández-Uribe et al., 2020), supporting 

the used H2O value is a reasonable estimate for the H2O used in our models. 
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Figure S1. Pressure and temperature phase diagrams showing lawsonite stability for (a) N-
MORB (as in Figure 1) and (b) the Ca-Al metasomatite. Both figures share the same color 
scale. 
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Figure S2. Pressure and temperature phase-equilibrium diagrams for all the considered 
lithologies. Mineral abbreviation follows Warr (2021). The asterisk in amphibole and 
clinopyroxene represent a solvi. 
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