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Stepwise brittle deformation at 80 km
depth by multiple-source fluid circulation
(Monviso eclogitic breccias, W. Alps)
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Eclogite-facies breccia from the Monviso metaophiolite
complex (N-Italy, W-Alps) represents a unique
opportunity to depict the HP deformation history of
oceanic lithosphere metamorphosed during Alpine
subduction (LSU, 2.6 GPa-550°C). Here, the foliation
of intact Fe-Ti-rich (Omph + Grt + Rtl + Qtz £ Glp)
and Mg-Al-rich metagabbro clasts (Omph + Rtl + Qtz +
Glp and locally Grt) cemented by unfoliated Omph +
Grt + Lws planes demonstrates pristine brecciation at
eclogite-facies conditions. Three generations of HP-
veins (omphacite + garnet) and a first omphacite-rich
matrix M1 cut by a secondary matrix M2 rich in garnet
+ lawsonite pseudomorphs reveals multiple brittle
rupture events prior to a stage of massive eclogite-
facies fluid ingression (lawsonite-rich matrix M3).
Trace element composition (on bulk and in-situ)
suggests that veins and M1 matrix crystallized during
percolation of fluids buffered by the Intermediate
metagabbros (Grt-bearing Mg-Al metagabbros), M2
matrix by a mixing of fluids derived from the
surrounding Gt-bearing Mg-Al metagabbros and from
serpentinites, and M3 matrix from external fluids
buffered by serpentinites. This sharp increase in fluid-
content observed from M1- to M3-matrix thus points to
(D) local embrittlement prior to external fluids
ingression throughout stepwise brecciation events
reflecting (II) a progressive opening up of the system.

Thus, structural and geochemical evidence suggests that
eclogite-facies brecciation can control the initial stages
of strain localization within eclogite-facies shear zones.



