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New structural, petrological and 
geochronological data along the 
ECORS-CROP seismic line allow for 
a reinterpretation of the exhumation 
of the French-Italian Alps. 

In the Western Alps two Tertiary 
eclogitic belts, the Piemont-Liguran 
(Dal Piaz 1928) and the Valaisan 
(Schürch 1987) are present. They 
are separated by the Briançonnais 
domain, which is charatericsed by 
increasing peak metamorphic condi-
tions towards the SE. The tectono-
metamorphic evolution of the individ-
ual tectonic units plays a key role for 
the understanding of the exhumation 
processes responsible for the present 
day arrangement.  

Vitrinite reflectance in the exter-
nal part of the Zone Houillère unit 
indicates that temperatures never 
exceeded 300 ± 25° C. The occur-
rence of pyrophyllite suggests pres-
sures below 6 kbar.  However a slight 
increase to 375°C at around 5 kbar is 
observable in the internal part of the 
Zone Houillère unit. The tectonic 
contact between the Zone Houillère 
unit the Ruitor unit represents a sec-
ond major metamorphic discontinuity. 
P-T estimates for the Ruitor unit in-
dicate pressures of around 12 kbar at 
temperatures of ~470° C. Further to-
wards the SE a continuous increase in 
metamorphic grade can be observed. 
It invokes the Ruitor unit, the Internal 
unit the Gran Paradiso and the Pie-
mont-Liguria unit. 

Thus the overall metamorphic 
gradient, established during D1, in-
dicates deeper subduction of more 
internally located units. The present 
day geometry is dominated by late 

stage nappe refolding during the 
third phase of deformation (D3). This 
metamorphic pattern of the entire 
Briançonnais is best explained by a 
scenario involving subduction, HP-
deformation and extrusion in a single 
subduction channel, in which internal 
higher grade units overthrust more ex-
ternally located units during extrusion 
(D2, Bucher et al. 2003). 

Based on a combined petrological 
and geochronolgical (Ar-Ar stepheat-
ing) investigation on white micas from 
the Briançonnais units and Piemont-
Liguria oceanic domain the different 
Alpine phases of deformation can be 
dated. HP-conditions during D1 are 
reached between 50 and 43 Ma, while 
extrusion/exhumation and nappe 
stacking takes place between 43 and 
35 Ma (D2). Zircon Fission track data 
(Hurford and Hunziker 1989) allow 
to place D3 roughly between 35 and 
31Ma. Our data are well in agreement 
with numerous geochronological data 
from the Western Alps (e.g. Agard 
et al. 2002, Reddy et al. 1999). The 
Valaisan oceanic domain, however, 
cannot reach HP-conditions before 37 
Ma. Therefore a second subduction 
channel must be active in the Western 
Alps at the time the when the internal 
HP units are already exhumed. 

This interpretation is supported 
by petrological evidence HP-MT 
conditions for the internal HP-units 
(Briançonnais and Piemont-Liguria 
oceanic domain), while the Valaisan 
HP- domain is characerised by HP-LT 
conditions. Such differences are also 
reported by theoretical models and 
can originate from different exhuma-
tion processes. 

In conclusion our data supports 
the idea of two oceanic domains and 
two subduction zones present in the 
French-Italian Western Alps.
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