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The Lepontine Dome is investigated regarding faulting and paleostress, which allows to constrain the late brittle
deformation of this gneissic core. Its tectonic evolution under brittle conditions was determined using fault map-
ping and paleostress inversions. Three brittle phases were reconstructed. The older phase is a NW-SE extension
restricted to the eastern parts of the Dome. The second phase (major signal) is an upper Miocene transtension with
stable orogen-parallel sigma3 axes (NE-SW), which is found from the Mont-Blanc to the Bergell massifs. The late
phase is a N-S extension, expressed north of the Dome, and probably linked to the current collapse of the belt.
The stress fields we determine for the Lepontine Dome are very similar to the stress fields determined by
Champagnac et al (2006) westward in the South-Valais area, with a major signal in orogen-parallel extension and
a minor signal in orogen-perpendicular extension. In the close vicinity of the Simplon fault, Grosjean et al (2004)
only reported the orogen-parallel extensional stress field. Eastward, in the Bergell area, Ciancaleoni and Marquer
(2008) also found a very regular NE-SW extensional paleostress field, using similar methods. Indeed, the main
paleostress field determined in the Lepontine Dome is very homogeneous from a regional viewpoint. It is largely
dominated by the NE-SW brittle extension, described in the whole northwestern Alps. The Lepontine Dome also
bears witness of two minor extensional signals (N-S and WNW-ESE directions of extension).
The absolute dating of this orogen-parallel extensional phase is based on the occurrence of pseudotachylytes
locally injected in the related fault system. Pseudotachylyte development is directly linked to frictional heating
due to earthquake and faulting. The Ar/Ar dating of three pseudotachylytes samples of the Lepontine Dome
provided ages in the range of 9-11 Ma ±1 (Allanic, et al., 2006). Thus, one can attribute a global 10 Ma age for
the orogen-parallel extensional phase, at least in the Lepontine Dome.
We propose a kinematic model for the Central Alps in which the emplacement of the Lepontine Dome is driven
by a pull-apart-like process controlled by the counterclockwise rotation of the Apulian indenter. This model refers
to the paleostress field we documented and to kinetics of the main faults bounding the dome. Associated to these
processes, lateral escape linked to the Apulia indentation/rotation would have enhanced the global extensional
scheme of the Lepontine Dome.
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