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Active Normal Faulting (NF) affects the carbonate rocks of the Italian Central Apennines since Late
Pliocene causing destructive earthquakes and controlling the development of Deep-Seated Gravitational
Slope Deformations (DGSDs; Galadini, 2006). Recent paleo-seismological, geological and geomorphological
observations pointed out that, in the Central Apennines, some sharp slip surfaces located in the footwall of
large seismogenic normal faults accommodate Deep-Seated Gravitational Slope Deformations (Moro et al.,
2012).

The principal slip surfaces and associated slip zones of DGSD and NF exhume from different depths (100-
500 m for DGSDs, 1-3 km for NFs), and are formed and active over a different range of temperatures (<30°C
for DGSDs vs. 0-100°C for NFs), pressures (<15 MPa for DGSDs, 0-80 MPa for NFs) and slip rates (usually
<103 m/s for DGSDs, up to ~1 m/s for NFs). Such large differences in loading conditions should result in the
formation of distinctive secondary fault/fracture networks in the damage zones that host the DGSDs, possibly
recognizable at the outcrop scale, or in the slip zones microstructures. The individuation of the deformation
mechanisms and the discrimination between DGSDs and NFs structures could bring outstanding improvements
in geological hazard studies.

To achieve these goals, we investigated four DGSDs located in the footwall of active seismogenic NFs and
three normal faults bordering large and small depressions in the central Apennines. we investigated the fracture
distribution around DGSDs’ and NFs scarps and the microstructures of the associated slip zones. Then, we
performed Crystallographic Texture Analyses (CTA) on natural and experimental slip zones in carbonate rocks
to identify the Crystallographic Preferred Orientations (CPOs) of microcrystalline aggregates and interpret the
deformation mechanisms active during slip.

Based on these studies, we conclude that most DGSDs in the central Apennines re-use pre-existing minor
faults or shear fractures located in the footwall of large normal seismogenic faults and that no microstructural
indicators can allow to uniquely distinguish between DGSDs and normal faults. Indeed, slip zones associated
with both NFs and DGSDs in carbonate rocks have similar cataclastic fabrics and are produced by similar
deformation mechanisms (i.e., cataclasis and pressure-solution). This interpretation is further supported by the
weak lattice preferred orientation measured with Crystallographic Texture Analyses.

Galadini F. (2006) - Quaternary tectonics and large-scale gravitational deformations with evidence of rock-slide
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