


 



 

Les Failles : Pourquoi ? Où ? Comment ? 

Colloque en hommage à Jacques Angelier, Paris, 17 Novembre 2011 

Volume de résumés 
******************************************* 

 
 

RECONSTRUCTION OF THE KINEMATIC EVOLUTION IN THE QUEFFLEUTH 

CATACLASTIC ZONE OF THE NORTH-ARMORICAN SHEAR ZONE, BRITTANY, 

FRANCE 

 

Tine Derez
1
, Sara Vandycke

2
, Tom Haerinck

1
, Isaac Berwouts

1
 and Manuel Sintubin

1
 

 

1
 Geodynamics & Geofluids Research Group, Department of Earth & Environmental 

Sciences, Katholieke Universiteit Leuven, Celestijnenlaan 200E, 3001 Leuven, Belgium 
2
 Géologie Fondamentale et Appliquée, University of Mons, Faculté Polytechnique, 9 rue de 

Houdain, 7000 Mons, Belgium 

 

The North-Armorican shear zone (NASZ) is described as a through-going, east-west 

oriented, dextral transcurrent shear zone, that crosscuts the Palaeozoic Armorican massif in 

the north. As the exposure degree along the NASZ is very low, the Queffleuth valley offers a 

unique opportunity to study the kinematics of the shear zone on a well-exposed road cut, 

oriented perpendicular to the NASZ. Further, the faults of the Queffleuth cataclastic zone 

(QCZ) are used to test the validity of a paleostress analysis in the brittle-ductile regime. The 

QCZ is 60 meters wide and developed from a granitic protolith (Commana granite). In the 

QCZ, four morphological classes of faults are observed. Class A can be linked directly with 

cataclasis, as the matrix-to-clast ratio increases and the clast size decreases towards the faults. 

Classes B, C and D crosscut the cataclasitic rocks. The crosscutting nature indicates that fault 

activity must have taken place at the end of, or after, the cataclastic deformation. In thin 

sections of the cataclasites, both dextral and sinistral shear sense indicators are observed. A 

detailed paleostress analysis reveals five distinct stress states (figure). Each of the 

morphological classes cannot be attributed to a single stress state, so that no correlation 

between the fabric of the faults and the stress states is apparent. While the magnitude of the 

stresses is highly variable, the quality parameters for the orientation give satisfying results. 

Paleostress analysis on brittle-ductile shear zones thus appears suitable to determine the 

orientation of the principal stress axes. Stress states 3 and 4 indicate dextral kinematics and 

are thus conform with the main dextral shear activity of the NASZ. Stress states 1 and 2 are 

thought to be precursors of the main activity. Possibly, the deformation during these stages 

took place in the ductile regime, during which the trend of the maximum horizontal stress 
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oscillated between ESE and SSE. Additionally, a sinistral activity is inferred from stress state 

5. The latter can be seen as a relaxation event predating (scenario 1) or postdating (scenario 2) 

the main dextral shearing. A cyclic evolution between dextral and sinistral kinematics can 

though not be excluded (scenario 3). Based on our study, two characteristics of the NASZ, 

commonly described in literature, need reassessment. Firstly, our study shows that the rocks 

in the QCZ are protocataclasites to cataclasites, in contrast to the ultramylonites indicated on 

the geological map (Cabanis et al., 1981). Secondly, a sinistral activity is inferred for the 

NASZ, which has never been demonstrated in literature to date. 

 
Figure : Kinematic evolution in the QCZ of the NASZ. The diagrams contain the computed principal stress axes σ1, σ2 and σ3, shown 

as 5-, 4- and 3-branched stars respectively. The large black arrows indicate the directions of maximum and minimum horizontal 

stress. These plots are the results of paleostress analysis with the software TENSOR designed by Prof. Dr. J. Angelier.  

Cabanis, B., Chantraine, J., Jebrak, M., Dadet, P., Herrouin, Y., Huber, P., Flageollet, J.-C., Chauris, L., Garreau, J., 

Beaujour, A., Duhamel, M., 1981, Carte géologique de la France a 1/50 000, feuille Morlaix (240), Bureau de Recherches 

Géologiques et Minières, Orléans.  
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