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The latest extensional structures 
in the Alps took place under increas-
ingly brittle conditions, from Late 
Oligocene - Lower Miocene to the 
present-day. This brittle extension 
mainly occurs in the core of the arc. 
Here we present new brittle deforma-
tion datas in the Western Alps (Va-
noise massif), and a synthesis of pale-
ostress tensors in the whole internal 
alpine arc (Champagnac et al., 2003, 

Sue and Tricart, 2003, Champagnac et 
al., 2004, Grosjean et al., 2004). This 
provides a wide and homogenous 
database (312 paleostress tensors) 
for the entire bend, covering a surface 
greater than 10’000 km². Our analysis 
is based on systematic mapping of the 
faults pattern, using remote sensing 
analysis combined with field work 
(figure 1). The fault pattern we studied 
crosscuts all the ductile compression-

related structures and thus postdates 
the ductile deformations: it is associ-
ated to the latter tectonic events in the 
belt during the recent-alpine history 
(Neogene times). The determination 
of paleostress field(s), based on the 
inversion of fault/stria measurements 
(Angelier, 1990) constrain the behav-
ior of this fault system. We observe a 
continuous change in σ3 directions 
from  N065° in the Simplon area, 
to N-S in the Vanoise area and to 
NNW-SSE in the Briançon area. The 
amount of orogen-perpendicular σ3 
axes increases from the North to the 
South; in the Briançonnais area, the 
inversion of the BPT  seems to be the 
origin of the E-W to NE-SW oriented 
σ3 (Tricart et al., 2004).

Figure 1 
(a): panoramic view of the «Pic 
d’Artsinol», in the South Valais, 
viewed from the NW, and 
(b): the associated tectonics 
interpretation ; a large E-W normal 
fault (A) cuts the entire peak and 
minor normal faults (B) are also 
visibles.
(c): the “Pic d’Artsinol” viewed 
from space (satellite IRS), with the 
“A” and “B” families of normal 
faults oriented N100° and N020° 
respectively.
(d): statistical analyses of in situ 
measurements of minor faults nearby 
the summit of the “Pic d’Artsinol” 
; both A and B families of faults 
has been measured, and the N100° 
direction of extension calculated 
is related the minor B family. The 
histogram indicate the average misfit 

angle of the inversion process.
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The result of these paleostress 
syntesis indicates (Champagnac et al., 
submitted):
- A preponderant longitudinal ex-

tensional paleostress field in the 
internal zone as a whole, parallel 
to the alpine structure (from NE-
SW to NW-SE). This orogen-par-
allel extension could be related to 
the opening of the Ligurian Sea 
during the Lower-Midlle Miocene 
and to the compression  / rotation 
of the Apulian indenter.

- Local orogen-perpendicular ex-
tension, related to the exhumation 
of the Internal Crystaline Massifs, 
the uplift of the External Crista-
line Massifs and the present-day 
geodynamics, as revealed by seis-
motectonics.

- Some transcurrent tectonics, 
older than extension in the Valais 
area, and younger further South 
; this strike-slip movement are 
related to the Apulian rotation, lo-
cal permutation of stress axes and 
/ or large transcurrent zone (Aosta 
valley).
The main brittle event of lateral 

extrusion and/or anticlockwise verti-
cal axis rotation is no more active 

today. The current state of stress in-
dicates radial extension directions at a 
high angle with respect to the strike of 
the Alpine chain. Collision must have 
come to a complete halt during the 
Plio-Pleistocene and the Alps are now 
in an early phase of post-orogenic 
collapse and decay (Delacou et al., 
in press).
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