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Supplementary Material

1. PETROGRAPHIC DESCRIPTION OF VEIN SETS
Several sets of veins (vein set 1 to 5) cut at high-angle the mylonitic foliation (composite fabric). Vein set 1 is the older one and includes syntaxial shear veins filled by Na-amphiboles fibres + minor epidote, sphene and Fe-oxyde (Fig. 6e); these veins locally develop as en-echelon tension gashes sub-perpendicular to the main foliation. Vein set 1 is syn-tectonic to Na-amphibole-rich surfaces delimiting lithons and boudins. Vein sets 2 to 4 are composite, mm- to sub-mm-thick and record at least a two-stages opening with Na-amphibole + oxydes generally growing during the first opening stage, and albite + epidote +  (Fig. 6f). In vein set 2, Na-amphibole + oxides occur close to the vein walls with a weak iso-orientation perpendicularly to the vein walls and syntaxially grew during the first opening stage; quartz, apatite, white mica and Fe-oxides (hematite) occupy the center of the vein growing during a second opening stage (Fig. 6f). In localized domains of the outcrop, and especially where the grain-size decreases, vein set 1 and 2 contribute to produce a pervasive fracturing and brecciation of the rock; here the MM is broken into clasts that sometimes appear to be rotated (Fig. 5f and 7b) and wrapped by syn-kinematic Na-amphibole.

Vein set 3 shows an unitaxial growth; it recorded a first opening stage related to a component of shear during which syn-kinematic Na-amphibole fibres + minor epidote + Fe-oxides (hematite) grew from one vein wall; albite + epidote + Na-amphibole + white mica + apatite + oxides (hematite) grow during a second opening stage. 

Vein set 4 is characterized by the association of Fe-rich epidote + chl +ab + spn + Fe-oxides that grew syntaxially; quartz grows in a later opening stage in the center of the vein.

A later greenschist-facies brittle event produced rare cm-thick veins (vein set 5), cutting both the foliation and the former vein sets; vein set 5 is composite and include syn-kinematic white mica + Fe-oxides, chlorite + sphene + epidote + apatite, and retrogressed fragments of the vein walls made of chlorite + Fe-oxide-hydroxide; albite pervasively replaces chlorite.
0. MINERAL CHEMISTRY

We analyzed the mineral chemical compositions with a scanning electron microscope (SEM) Philips 515 equipped with an energy dispersive microanalysis system (EDS) at DISTAV (University of Genova). The working conditions were set at 20 kV accelerating voltage, 1.2 nA beam current and 60 s of acquisition time. Natural minerals were used as standards. Analyses of representative minerals are reported in Table S1 (Supplementary material).
2.1 Amphibole
Amphibole chemical analyses were recalculated on the basis of 23 oxygens. Amphiboles occurring in these rocks are all sodic and we classified them as glaucophane or Mg-riebeckite according to Leake et al. (1997) (Fig. 8a). Na-amphibole grows along foliations, both in fine- and ultra-fine-grained domains, in necks and in the veins. The growing relationship between glaucophane and Mg-riebeckite are not clear since the chemical variations are patchy and are not easily detectable through optical or BSE (back-scattered electron) images; however locally glaucophane possibly grows on Mg-riebeckite. Mg-riebeckite forms syn-kinematic fringes of white-mica + epidote pseudomorphoses. The Al (VI) content shows a weak variation, reflecting the Al(VI) - Fe3+ substitution between glaucophane and Mg-riebeckite. Both glaucophane and Mg-riebeckite are in places replaced by chlorite.

2.2 Epidote
Epidote was classified on the basis of the molar fractions of the end-members in the epidote solid solutions series (clinozoisite and epidote); they were calculated respectively as: Xcz= Al(VI)-2/[(Al(VI)-2)+Fe3+]; Xep= Fe3+/[(Al(VI)-2)+Fe3+].

The composition of the analyzed apidotes varies between the clinozoisite (Xep= 12) and the Fe-rich epidote (Xep= 96) endmembers.

Clinozoisite forms along the foliation and is present in pseudomorphoses with white mica; clinozoisite is gradually overgrown by Fe-rich epidote, with Fe-content increasing from the core to the rim of the crystal. Fe-rich epidote grows both along the foliation, in pseudomorphoses together with Mg-riebeckite or white mica + sphene (in ultra-fine grained domains), and in veins. 

V-bearing epidote is frequent in the brecciated sample (M1M9 sample) both in the veins, in necks among boudins and along the foliation close to the veins. Epidote locally includes glaucophane/Mg-riebeckite crystals both along the foliation and in necking zones and is replaced by chlorite, albite and partially by white mica.

2.3 White mica
White mica composition has been calculated on the basis of 22 oxygens and considering iron as Fe3+. We chose to recalculate all Fe as Fe3+ since in this way the sum of atoms in the octahedral site is statistically closer to 4, compared to the case where all Fe is Fe2+.
White mica occurs as fine-grained crystals of phengite or paragonite.

Phengite shows large variations of Si content (from 6.11 to 6.86 Si p.f.u.). The highest Si content corresponds to phengite related to the former folded foliation preserved in boudins (M1M4 sample). The lowest Si value (from 6.11 to 6.19 Si p.f.u.) is recorded by phengite growing in pseudomorphosis along the foliation. Phengite in veins has a narrower Si content range (6.37 – 6.83 Si p.f.u.).
Paragonite occurs as tiny syn- to post-kinematic crystals along the foliation of ultra-fine grained domains (M1M3 sample). Paragonite is syn- to post-epidote, and is overgrown by albite.  The phengite compositions plotted in the (Mg + Fetot) vs Si diagram highlights a strong shifting from the ideal celadonitic substitution suggesting the presence of  a certain amount of Fe3+  (Fig. 8b).
Phengite grows together with Na-amphibole, epidote, sphene, apatite, quartz and Fe-oxides along the foliation in fine- and ultra-fine-grained domains and in veins. It forms also aggregates in pseudomorphoses that show Na-amphibole fringes occurring along the main foliation. Moreover V- and Cr-bearing phengite occur along the foliation and in pseudomorphoses.

All paragonite crystals have nearly the same chemical composition.

SUPPLEMENTARY FIGURES CAPTIONS
Figure S1. Major elements composition of the blueschist-facies mylonite (M1M2 and M1M3B) compared with metabasite and metagabbro of the Montenotte Unit, worldwide MORB (glass and WR= whole-rock) and oceanic gabbros (PetDB database, http://www.earthchem.org/petdb).
Figure S2. Rare earth elements (REE) composition, normalized to the chondrite composition after Anders & Ebihara (1982). M1M2 and M1M3B are the blueschist-facies mylonite.
Figure S3. Nb/U vs U and Th/U vs Th diagrams showing both a U gain and a Th loss of the blueschist-facies mylonite compared to fresh MORB.

Figure S4. Composition of the blueschist-facies mylonite (M1M2 and M1M3B): As and Sb are strongly enriched compared to a MORB.

Figure S5. Cr vs Ni composition of the blueschist-facies mylonite (M1M2 and M1M3B) compared to ocean-floor gabbros and serpentinites.

SUPPLEMENTARY TABLE CAPTION

Table S1. Chemical analysis of representative minerals from the blueschist-facies mylonite.
Table S2. Bulk-rock composition (trace elements) of the studied MM and of representative samples of the Montenotte and Voltri units.
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