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Analysis of the data revealed that the orientation of faults along the 
strike-slip zone is a function of (a) strain rate, (b) presence of a 
density/vicosity anomaly and (c) orientation of the anomaly. The 
presence of the anomaly decreased the percentage of faults parallel 
to the VD (Velocity Discontinuity) creating a sigmoid shape (�gure 5) 
of the strike-slip zone. Models deformed at higher strain rates (higher 
velocity) contained a higher number of rotating blocks with higher 
percentages of faults parallel to the VD. 

 There is a strong dependence of fault orientation in 
the brittle crust, on rheological variations in the 

ductile crust.

Analogue models have been performed for studying the e�ect of a viscosity and density anomaly 
in the ductile crust under strike-slip conditions. The deformation patterns and fault distribution in 
the brittle and ductile crust have been analyzed respectively. The anomaly with lower density and 
higher viscosity than the surrounding ductile layer re�ects thermal and/or rheological variations. 
The anomaly was placed at 45º and 90º to the movement direction and the models were displaced 
by 7 cm at three di�erent velocities: 5, 2.5 and 1 cm/h. Fault angles are measured with respect to 
the velocity discontinuity (VD) and plotted in histograms to quantify the visible e�ects.
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Figure 5: Top views of respectively the sand surface (top image) and the putty surface (lower image) of the 1 cm/h 
model with a 45° anomaly. Clear riedel-type shears and a sigmoid shape are visible in the putty top view, the upper 
images shows a similar sigmoid structure and few parallel faults with respect to the VD.

Figure 2: Top view image of a reference experiment ran at 2.5 cm/h: the strike slip zone is centered around the VD.

Figure 3: Top view image of an experiment ran at 2.5 cm/h with an anomaly in the putty of 90° with respect to the VD: a 
slight deviation of the deformation zone with respect to the VD becomes visible.

Figure 4: Top view image of an experiment ran at 2.5 cm/h with a 45° zone of weakness: the strike-slip zone forms oblique 
to the VD.
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Figure 1: Experimental setup with a): the overview of the setup with the movement direc-
tion, location of the VD (Velocity Discontinuity) and the orientation of the anomalies and 
b): the cross section showing the internal buildup.
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Figure 6: Histogram showing the fault orientation (measured angle between the strike of 
the faults and the VD) for the experiments with a 45° angle discontinuity, deformed at 
velocities of 1, 2.5 and 5 cm/h: a lower velocity results in less VD-parallel faulting.

Figure 7: Histogram showing the orientation of the faults (measured angle between the 
strike of the fault and the VD) for  the experiments with a velocity of 2.5 cm/h with di�er-
ent anomaly orientations: 90°, 45° and no anomaly (reference model): the presence of 
an anomaly causes less VD-parallel faulting.


