New insights on the lithostratigraphic setting and on the tectonometamorphic evolution of the Dora Maira vs Piedmont Zone
boundary (middle Susa Valley)
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Detailed field mapping of the northern side of the middle Susa Valley has brought a new
interpretation of the contact between the Dora-Maira Massif and the overlying Piedmont Zone. The
Molaras-type Mesozoic cover (Marthaler et al., 1986; Tallone, 1990) consists of quartzites, marbles
and calcschists but our field work enhanced that most of these calcschists are in tectonic contact with
the marbles and contain bodies of serpentinites and greenstones which clearly suggest an oceanic
affinity. These ophiolite-bearing calcschists are in stratigraphic contact with the oceanic crust and are
part of an overturned sequence of oceanic crust. In the study area four deformation phases developed:
pre-D1 represents the eclogite facies event and is well preserved only in marbles, and rarely in the
Dora-Maira basement (Cld-bearing foliations). D1 transposed the early foliations, developed under
greenschist facies conditions and was responsible for the development of the regional schistosity S1
that generally dips towards N-NW with fold axes and stretching lineations both trending E-W. D2
developed close to open folds with N dipping axial surfaces and E-W fold axes and the asymmetric
folds show a top to S sense of shear. Finally, D3 mainly developed macro-scale folds with E-dipping
axial surfaces and N-S fold axes; the folds asymmetry reconstructed on the map scale suggests a top to
W sense of shear.
The structural analysis of well exposed outcrops allowed to infer a relative timing for the
tectonic coupling between the Dora-Maira and the overlying Piedmont Zone which were coupled
before the development of the S1 regional foliation under greenschist facies conditions but after the
eclogite facies metamorphism.
Petrological investigation of metapelite samples allowed to identify two main metamorphic
assemblages within the Dora-Maira basement: M1 defines the pre-S1 foliation and consists of Phe + Pg
+ Cld + Grt + ChlI + Qtz, while the M2 assemblage is related to the regional foliation S 1 and consists
of Ms + Pg + Ab + ChlII + Qtz ± Bt.
Pseudosection modelling with the software PERPLE_X (Connolly, 1990) of a garnetchloritoid micaschist belonging to the polymetamorphic basement of the Dora-Maira Massif allowed
to reconstruct a portion of the Alpine PT path. The northern Dora-Maira reached an eclogite facies
peak pressure at 18-20 kbar and 515-525 °C (M1 event combined to pre-S1 foliation) and then was
exhumed during increasing T (10-11 kbar and 555-565°C). The M2 assemblage defining the S1
regional foliation developed at P < 8 kbar and T < 575 °C.
Moreover, since the structural evidence highlighted that tectonic coupling between DoraMaira and Piedmont Zone took place during exhumation, we suggest that the two nappes were coupled
between 18-20 and 10-11 kbar (in the medium to lower crust) during their exhumation along the
subduction channel.
Finally, the tectono-metamorphic evolution reconstructed for northern Dora-Maira vs
Piedmont Zone boundary is similar to that reconstructed by Gasco et al.(2009) for the eastern Gran
Paradiso vs Piedmont Zone boundary.
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