
Molasse, karsts and tectonics: an integrated 
approach of the relief evolution in the 
Northern Jura
Becker, D.(1)(2) & Braillard, L.(2)(1)

(1)Section d’archéologie et paléontologie, Office Cantonal de la Culture, République et Canton du Jura, 
SWITZERLAND. damien.becker@palaeojura.ch; (2)Department of Geosciences – Geology and Palaeontology, 

University of Fribourg, SWITZERLAND. luc.braillard@unifr.ch

The Jura canton is particularly 
suited to reconstruct the relief of the 
Jura Mountains.

Numerous Cenozoïc formations 
(Molasse) are present throughout the 
investigated area. Their litho- and 
biostratigraphical data permit the 
chronological calibration of the vari-
ous steps in relief evolution.

Moreover, this area is character-
ised by the presence of the tabular 
Jura in the north (Ajoie) and the 
folded Jura in the south (Delémont 
Basin), which makes it particularly 
representative for the whole Jura 
mountain range.

From a more general structural 
point, the Ajoie region can be consid-
ered as a triple point: it constitutes 1) 
the east ending of the Rhine-Bresse 
Transfer Zone, 2) the southern limit 
of the Rhine Graben and 3) the most 
northern part of the Jura mountain 

range, which was the northern limit of 
the Molasse Basin during the Oligo-
Miocene.

This exceptional geological set-
ting was already of interest to many 
authors. Based on the knowledge 
of stratigraphy at that time, most of 
these previous authors explained the 
formation of the Jura relief as a three 
steps tectonic process:
1) An upper Cretaceous to lower 

Eocene gentle uplift, followed by 
a peneplanation.

2) An Oligocene rifting (Rhine Graben 
formation), which southern exten-
sion led to the formation of small 
grabens in the Ajoie tabular Jura.

3) A classical Pliocene Jura folding.
According to new stratigraphical 

data, an alternative model for the for-
mation of the Jura relief can be sug-
gested. Here we integrate new data 
from the tectonic and karst (formation 

and fillings) to propose five phases:
1) An upper Eocene gentle uplift of 

both the tabular and folded Jura.
2) Oligocene grabens of the Ajoie 

area induced by the Rhine Graben 
formation.

3) A lower Miocene general uplift, 
responsible for a general sedimen-
tary hiatus.

4) A Mio-Pliocene folding of the Jura 
mountain range.

5) An upper Pliocene to Pleistocene 
reactivation of basement faults 
(thick-skinned tectonic), which 
formed small en-échelon anti-
clines in the tabular Jura.
Current research should further 

refine this reconstruction of the Jura 
relief evolution, especially the in-
tegration of new karstic, litho- and 
biostratigraphical data.
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Figure 1 Relief evolution and karstification in the northern Jura, reconstructed on the basis of the sedimentary record 
and the regional stress fields
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