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Many sedimentary basins show two-stage evolution history:
an extensional phase followed by basin inversion due to which
normal faults were reactivated as reverse faults. A set of sand-
box models was built in order to study the geometry and kin-
ematics of structures developed in an evaporite-bearing basin-
fill undergoing subsequent extension-shortening events.

Each model consisted of a ductile layer overlain by lay-
ers of fine sand. These layers were placed on a rigid basement
with an in-built, 60°-dipping fault, which was activated during
extension and subsequent inversion. Additional, synextensional
sedimentation of sand over the model led to cover thickness
variation across the basement fault. During shortening part of
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the overburden was eroded. For comparison, one of models did
not contain the ductile layer.

During progressive extension of the sand-box a set of nor-
mal listric faults with conjugate antithetic counter listric faults
bounding grabens developed in the sand layers. The number, ge-
ometry and location of these faults and grabens depended on: (i)
thickness of the ductile layer, (ii) rate and amount of extension,
and (iii) rate and amount of sedimentation. At small extension,
the faults developed above the basement fault area; at higher
extension, an additional set of faults developed on the ootwall.
The latter did not originate when ductile layer was missing.

Reverse movement on the basement fault reactivated only
few of the normal faults in the footwall. The rest of the normal
faults were left dormant during the entire inversion. In one of
the models, inversion also resulted in formation of thrust faults
in the footwall far way from the basement fault. Evolution of
these tectonic structures during progressive shortening was
controlled by amounts of shortening and erosion. Performed
models illustrate that the ductile layer decouples the basement
from the cover units. In contrast, in the model which lacked
a ductile layer, deformation in the cover was coupled with that
of the basement.



