ANALYTICAL METHODS

The methods of acquisition of new analytical data presented in this study are described below:
(a) Scanning electron microscopy (SEM) was carried out at CRPG/CNRS-UL laboratory using a JEOL JSM-6510 equipped with a genesis energy-dispersive X-ray (EDX) detector, using a 3 nA primary beam accelerated at 15 kV. Backscattered electron (BSE) images and EDX spectra were recorded to analyse the mineral texture and to identify the solid inclusions.
(b) Electron probe micro-analysis (EMPA) analyses were obtained using a Cameca SX100 at “Service Commun de Microscopie Electronique et Microanalyse” of GeoResources laboratory (Université de Lorraine at Vandœuvre-lès-Nancy). 
For silicates and carbonates we used the following conditions: accelerating voltage 15 kV, beam current 10 nA, raster length 0.03 µm, collection times of 10, 20, and 30 s, respectively, for major, trace, and halogen elements. Cr-Fe-Al-Mn-Mg-V oxides were analysed under the following conditions: accelerating voltage 15 kV, beam current 10 nA, raster length 0.03 µm, collection times of 10 s for Fe, 20 s for Mn and V, 30 s for Al and Mg, and 40 s for Ti and Cr. 
For andradite analyses from all the deposits and occurrences worldwide (780 analysis), the operating conditions were: accelerating voltage 15 kV, beam current 10 nA, raster length 0.30 µm, collection times of 10 s for Si, Al and Ca, 60 s for Fe and Mn, and 120 s for Ti, Mg, V, and Cr. Special care was taken regarding possible interferences between the minor elements Ti, Cr, and V. Titanium was measured from the Kα1, Cr from Kβ1 and V from Kα1 lines respectively, using a PET crystal with  positive and negative background offset of 600, large enough to have no interference with the V(Kα1) and Ti(Kβ1) lines.
[bookmark: _GoBack](c) Oxygen isotope analyses were performed at SUERC laboratory at Glasgow, Scotland, using a modification of the laser-fluorination technique. Precision and accuracy on quartz standards are ± 0.1 per mil (1σ), and duplicate analyses of minerals and whole rock confirm this precision. Data are reported in the conventional delta notation δ18O, expressed in per mil (‰) relative to Vienna Standard Mean Ocean Water (V-SMOW).
