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The North Armorican Shear Zone: fluid conduit or fluid barrier? 
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Leuven, Celestijnenlaan 200E, 3001 Leuven, Belgium 
 

Shear zones throughout the world act as barriers or as conduits for fluids, which can have its 
implications on the regional fluid flow system. The aim of our research is to determine the fluid 
flow pattern along the North Armorican shear zone (NASZ; Brittany, France) between Landivisiau 
and Belle-isle-en-Terre (± 60 km).  

The NASZ is one of the major (± 400 km long) shear zones crosscutting the Palaeozoic Armorican 
Massif in western Brittany. It forms the northern boundary of the Central Armorican Domain and is 
believed to have been active synchronous with the emplacement of the Plouaret-Commana granite 
(329 ± 9 Ma; Peucat et al., 1984), but it did not affect the microgranitic veins of Bas-Léon, which 
are dated at 292 ± 9 Ma (Chauris et al., 1977). An offset of 10 to 15 km along the shear zone is 
proposed by several authors and varies along strike. The core of the NASZ consists of grey quartz-
rich ultramylonites or cataclasites with a thickness of only a few meters. The protolith in which the 
shear zone developed is composed of quartzites, metapelites and gneissified biotite-rich granites.  

The structural context of the vein systems differs in the pelitic and igneous host-rock. Veins in 
pelitic rocks can be subdivided into veins perpendicular to quartzite layers (type 1), folded veins 
subparallel to bedding (type 2) and veins parallel to cleavage (type 3). Veins in the schists, gneisses 
and igneous rocks can be subdivided in pre- to syn-NASZ sheared veins (type 4) and post-NASZ 
veins that formed parallel to the foliation of the shear zone (type 5). The latter is sometimes 
associated with mineralizations of hematite, wolframite, pyrite or chalcopyrite.  

The major constituent of the veins is quartz with occasionally minor amounts of chlorite or feruvite, 
a tourmaline variety. The quartz crystals show an undulose and patchy extinction, bulging 
recrystallisation and subgrain rotation recrystallisation. Most of the feldspars in the gneisses 
underwent brittle deformation in contrast to the mica and quartz crystals. All these properties 
indicate greenschist-facies metamorphic conditions, both during formation of the quartz veins as 
during activity of the NASZ. The outer western part of the shear zone is believed to be formed 
under higher metamorphic conditions (400 °C < T < 650 °C), because of the formation of stable 
biotite in shear bands and the formation of myrmekites (Goré & Le Corre, 1987). 

No indications are present that the shear zone has affected the pelitic rocks or their associated quartz 
veins, while vein types in the igneous rocks and schists are clearly related to the NASZ activity. 
Vein type 4 is not as abundant as vein type 1 to 3 and vein type 5 formed within the foliation and 
thus after shearing. At this stage of research, there are no indications that fluids preferentially used 
the NASZ as fluid conduit during shearing. Stable isotopic and microthermometric studies will be 
performed on the different vein types to determine the P-T conditions during precipitation and the 
influence of the host-rock on the fluid chemistry and to further constrain the importance of the 
NASZ as fluid conduit. 




