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KINEMATICS AND ROTATION OF THE WESTERN ALPS: 
PALEOMAGNETISM AND ANALOGICAL MODELISATION 

Marielle Collombet, Jean-Charles Thomas & Joseph Martinod 

In the western Alps, most kinematie models 
have eonsidered that, sinee the late Cretaeeous, 
the eonvergenee between the Adriatie and 
European plates has been dominantly aeeomo
dated by both thiekening and horizontal transla
tion of teetonie units. Some models have also 
inferred large rotations about vertieal axis but no 
data are presently available to support this meeh
anism. In order to test this hypothesis, we have 
eondueted a paleomagnetie study on the 
Brianc;onnais zone of the Western Alpine Are. 
This zone features eomplexe folding struetures 
assoeiated with high pressure- low temperature 
metamorphism ( about 300°), leading at least to a 
partial remagnetization of remanent magnetiza
tion (NRM) during late Eoeene-Oligoeene peri
od. This remagnetization therefore allows to 
aeeede to the post-metamorphie history of the 
internal units of the Alpine Chain. 

About 350 samples on 37 sites were sampled 
in upper Jurassie roeks (Ammonitieo Rosso 
facies) of the southwestern Alpine Are, in an area 
extending from the Grand Galibier massif to the 
North, to the Ligurian Alps to the South East. A 
stable eomponent with · unbloeking temperatures 
between 200°C and 450°C, is well defined at all 
the sites and always shows a reverse polarity. Its 
deelination is strongly deviated relative to stable 
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Europe in a range from 47° to the North to 1 17° 
to the SouthEast.We interpret these deviations as 
eountercloekwise rotations of the Penninie Alps 
relative to stable Europe. 

This paleomagnetie study has been eompleted 
. whith analogieal modelisation experiments. The 
purpose of modelisation was to quantify influ
enee of the Apulian plate rotation on the Alpine 
Are formation. Crustal models using sand show 
that rotation eould be a major boundary eondition 
for the late Alpine Are evolution. 

Both paleomagnetie and analogieal studies 
allow to propose a global kinematieal model for 
the Western Alps. This model eould explain aetu
al deformation like aetive sismieity whereas GPS 
measurements do not indieate signifieant eonver
genee movements between Lyon and Torino. 
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