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Rocks in natural shear zones fre-
quently show planar discontinuities 
(e.g. fractures or veins), along which 
planar markers are displaced and de-
flected. The term flanking structures 
was introduced for a whole range of 
structures that are characterised by 
variable combinations of offset and 
drag of markers (Passchier, 2001). 
Previous numerical, analogue and 
analytical studies have demonstrated 
that the resulting geometries depend 
on (1) the flow geometry of the shear 
zone and (2) the initial orientation of 
the discontinuity to the shear zone 
boundary (e.g. Grasemann et al., 
2003; Exner et al., in press; Wiesmayr 
et al., in press).

New analogue experiments 
conducted in a ring shear apparatus 
extend the investigations of single 
discontinuities in a linear viscous 
matrix to two or more parallel slip 
planes. Based on observations from 
natural shear zones, the distance be-
tween the faults was chosen within 
the range of the initial length of the 
faults. Even though the general con-
cept of flanking structures is valid 
also for geometries around parallel 

faults, the area between the faults 
deserves closer attention. Subjected 
to drag and slip of both adjoining slip 
surfaces, an initially planar marker 
may be subjected to either co- or 
counter-rotation relative to the bulk 
shear sense. The sense of rotation is 
again dependent on the initial orien-
tation of the faults to the shear zone 
boundary and the bulk flow geometry 
of the shear zone. In addition, the 
initial distance between the faults, as 
well as the amount of shear strain, has 
a significant influence on the finite 
geometry of the structure.

These experimental results pro-
vide a basis for the interpretation of 
“back-rotation” (i.e. counter-rotation 
with the bulk shear sense) of folia-
tions or layering between shear zones 
in natural examples (e.g. Harris, 
2003). Moreover, it can be shown that 
even in simple shear, faults inclined 
at very small angles to the shear zone 
boundary (1 - 10°) retain a meta-sta-
ble position and only finally start to 
co-rotate at large shear strains (g > 
ca.60). A series of oblique low-angle 
discontinuities, with the geometry of 
natural shear bands, is therefore sta-

ble in orientation up to relatively large 
shear strains, and this could explain 
the preservation of shear bands even 
in very high strain shear zones.
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