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Extension in rift zones and passive margins often occur by multiphase normal faulting which
usually accommodates several episodes of lithosphere stretching by brittle deformation. In these
settings, pre-existing normal faults may reactivate but also new-formed structures may nucleate,
with multiple orientations and deformational styles. The various modes of fault growth and
nucleation are strongly influenced by several parameters (including orientation and geometry of
pre-existing discontinuities, stress orientation and magnitude, strain rates, confining pressure,
etc..) with the lithostratigraphy controlling the brittle or ductile litho-mechanic behavior of each
unit.
In this work, we interpreted and analyzed an industrial 3D seismic volume acquired in the
Exmouth Plateau, (Northern Carnarvon Basin – offshore NW Australia), where pre-existing
Mesozoic normal faults were reactivated during the Cenozoic and controlled the nucleation and
growth of the new-formed overlying fault segments. The peculiarity of this system is that the two
sets of faults are separated by a ductile interval of shales. The latter acted as decollement level
and promoted the formation of prominent faulted anticlines in the overlying brittle sequence;
these forced folds are poorly documented in other extensional settings while are common where
salt layers are present. In this study, the high-resolution techniques adopted for seismic data
interpretation aimed to understand the geometries of faults and their interactions in fine detail.
The results of fault analysis suggest that the use of high-quality 3D seismic volumes is very useful
to unravel the complex and subtle spatial variability and also the displacement pattern of faults
with a limited amount of fault-throw.
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