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Supplementary material 1: petrographical and mineralogical description of the gabbro-

hosted pseudotachylyte injection vein COR H-8A dated with the 40Ar/39Ar method.

The dated pseudotachylyte vein was sampled in the mafic sub-unit of the Cima di Gratera 

unit (coordonnées GPS: N 42.715929°, E 9.367572°). The host rock consists of a mylonitic

metagabbro. The primary mineralogical composition consists of sericitized plagioclase 

(An92), clinopyroxene (diopside and augite), minor olivine (Fo90), and minor ilmenite. The 

rock underwent three metamorphic phases events (Deseta et al., 2014a, 2014b, Magott et 

al., 2016, 2017). (1) An early prograde greenschist facies event which corresponds to a 

partial substitution of pyroxene by Mg-Hornblende, actinolite, tremolite and clinochlore, 

and a replacement of olivine by serpentine and magnetite. (2) A blueschist to lawsonite 

eclogite metamorphic event during which pyroxene, actinolite, Mg-hornblende and 

clinochlore were replaced by omphacite, barroisite, glaucophane and clinozoisite. 

Plagioclase was replaced by albite and olivine by antigorite. (3) A late retrograde 

greenschist facies event characterized by the formation of epidote, tremolite, clinochlore, 

albite and pumpellyite in place of minerals formed during the two previous metamorphic. 

The dated pseudotachylyte vein consists in an injection vein branching on a fault vein. The

fault vein is parallel to the mylonitic foliation, while the injection vein is secant to it (Fig. 

S1). Neither the fault vein nor the injection vein show evidence for ductile deformation or 

recrystallization, indicating that they post-date mylonitization. The injection vein has a 

thickness between 3 and 8 mm (average 5 mm).

Optical microscope and scanning electron microscope (SEM) observations show that the 

injection vein has chilled margins characterized by a high density of acicular augite and 

minor albite which grew perpendicularly to the vein boundaries (Fig. S2A). In the central 

part of the vein (Fig. S2C and D), the matrix is glassy and includes microlites of augite, 

albite, minor Mg-hornblende, and minor clinozoisite. Al-rich omphacite is rare. The 

microlites show skeletal or acicular textures, attesting for a cooling rate slow enough to 

allow crystallization. Conversely, in the chilled margins, microlites are smaller and do not 

show any particular shapes. Survivor clasts are rare and consist mainly of plagioclase with

minor pyroxenes. The size of the survivor clasts seldom exceeds 0.1 mm. Embayments 

are rare in plagioclase clasts, but more common in pyroxene clasts. Whatever the nature 

of the veins (fault vein or injection veins), the clasts do not show any preferred orientation.



Fig. S1: polished saw-cut hand sample section (A), with location of thin section (B) 

showing the pseudotachylyte fault vein used for dating. Width of picture in (A): 15 cm. 

Width of picture in (B): 45 mm. 



Fig. S2: SEM images of the pseudotachylyte fault vein COR H-8A. A: Contact zone 

between host rock and the pseudotachylyte injection vein, showing the chilled margin 

dominated by aggregated acicular augite microlites. The matrix of the pseudotachylyte 

vein consists of variously-sized acicular and skeletal augite and albite. B: narrow part of 

the injection vein, without any clear chilled margin. C and D: microlites in the central part of

the injection veins. Aug: augite. Mg-Hbl: Mg-rich amphibole. Omp: omphacite. Pla: 

plagioclase. Sp: serpentine.



Supplementary material 2: major element analyses (wt%) of the central glassy part of the

gabbro-hosted pseudotachylyte injection vein COR H-8A dated with the 40Ar/39Ar method.

Na2O 2,43 0,4
MgO 17,58 21,44
Al2O3 6,95 2,03
SiO2 59,15 58,36
K2O 0,24 0,21
CaO 10,43 12,75
TiO2 0 0
Cr2O3 0,13 0,02
MnO 0,03 0,2
FeO 4,35 5,08
NiO 0,04 0
Total 101,33 100,49



Supplementary material 3: 40Ar/39Ar age spectra of two gabbro-hosted pseudotachylyte 

injection veins (COR G-17A and COR I-24C) with argon excess.



Supplementary material 4: Computation of surface magnitudes expectable from the 
volume of pseudotachylyte fault veins (see Magott et al., 2000 for details).
Volume mass of ultramafic rock (serpentinized peridotite): 3000 kg/m3

Energy necessary for melting a mass unit of ultramafic rock: Emu = 1.85 x 106 J
Same as above but corrected for unmalting survivor clasts (estimated at 10 % volume): 
Emucorr = 1.665 x 106 J
Seismic efficiency: 0.24 %
Relationship between surface magnitude and seismic moment: log10 Es = 1.5 Ms + 4.4 (Es 
in J, [Choy and Boatwright, 1995]).

Length of fault
vein (m)

0.2 0.5 1 2 3 5 8 8

Radius (m) 0.1 0.25 0.5 1 1.5 2.5 4 4

Surface 3.14 cm2 196.25
cm2 0.785 m2 3.14 m2 7.065 m2 19.625 m2 50.24 m2 50.24 m2

Mean thickness 2.5 mm 2.5 mm 2.5 mm 5 mm 5 mm 1 cm 1 cm 2 cm

Vein volume 78.5 cm3 490.625
cm3

1962.5
cm3 15.7 dm3 35.325 dm3 196.25

dm3 0.5024 m3 1.0048 m3

Pseudotachylyte
mass Mpst (kg)

0.2355 1.471875 5.8875 47.1 105.975 588.75 1507.2 3014.4

Corresponding
energy = Mpst

(kg) x Emucorr

(J/kg)

392107 J
2.450671

MJ
9.8026875

MJ
78.4215

MJ 
176.448375

MJ
980.26875

MJ
2509.488

MJ
5018.976

MJ

Radiated energy 1,98 2,51 2,91 3,52 3,75 4,25 4,52 4,72
Ms -0,95 -0,42 -0,02 0,58 0,82 1,31 1,59 1,79


