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This study documents the Late 
Pliocene to recent tectonic evolution 
of the southernmost Upper Rhine 
Graben (URG) and the adjacent Jura 
Mountains, emphasising the role of 
pre-existing faults. Despite the fact 
that the stress field in the sedimentary 
cover remained largely unchanged 
since the Mid-Miocene, a change 
from formerly thin- to presently ongo-
ing thick-skinned tectonics took place 
since the Late Pliocene.

Late Miocene to Early Pliocene 
thin-skinned folding and thrusting 
of the Jura Mountains encountered a 
structural pattern inherited from Pal-
aeogene rifting, which had disrupted 
its basal décollement. This pattern 
controlled the nucleation of thrusts 
and folds, as well as transfer zones 

during the (N)NW-directed transport 
of the detached sedimentary cover. 
Oblique ramps nucleated along NNE-
trending normal faults and led to a 
northwards protrusion of the Jura 
front along them. At the Jura front, 
folding and thrusting were simulta-
neous with strike-slip faulting. This 
permitted minor extension perpen-
dicular to the shortening direction and 
contributed to the highly curved shape 
of the Folded Jura front.

A newly compiled contour map 
of the base of the Tertiary surface in 
the southernmost URG provides evi-
dence for compressive reactivation of 
basement faults. Based on the spatial 
coincidence between folds detected 
in the base of the Tertiary and in the 
base of Late Pliocene gravels, a post-

Late Pliocene age can be attributed to 
this reactivation. Restoring the gen-
tly folded base of the Late Pliocene 
gravels indicates horizontal displace-
ment rates in the order of 0.05 mm/a. 
Folding of the gravels occurred under 
(N)NW-compression and involved 
the reactivation of NNE- and ENE-
trending basement-rooted faults. 
NNE-trending faults were reactivated 
as sinistral strike-slip faults. ENE-
trending faults, on the other hand, 
were reactivated as reverse faults. 
Their reactivation may be linked to 
the incipient inversion of Permo-Car-
boniferous troughs. The deflection of 
rivers at the southern end of the URG 
suggests that the deformation has con-
tinued into the Quaternary.
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