Fault Spacing In Continental Strike-slip shear zones
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Physical model description
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Force balance analysis in brittle layer

Tangential force T
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Tangential traction N from remains of B
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Viscous deformation in lower layer
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New analytic solution with a step function of velocity

driving the top of a viscous layer:
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Question introduction

Strike-slip shear zones with sub-parallel arrays of evenly-spaced faults are widely
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observed In nature. Active fault spacing in the East California Shear Zone Is tens

of kilometers while in the Tibetan Plateau it is hundreds of kilometers. We try to

understand why fault spacing varies with different tectonic settings.

Indications to crust strength
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The thicker the brittle layer or the larger the strength contrast is, the larger the fault spacing;
The thinner the lower crust or the larger the lower crust viscosity Is, the smaller the fault spacing;
The bulk effective viscosity of the lower crust in all the selected study areas, is in the range of 2x10%°-3x104! Pa-s; u
Current state of the lower crust in central Tibet i1s not weak enough to support the “channel flow” theory; .
Subducted oceanic plates directly attached to the lower crust of the eastern Marlborough Fault Zone has controlled fault spacings in the D*

overriding plate.

* limit cases exist
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Results for two different boundary conditions

Non-linear least squares to fit: y=(1-x)"
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* The higher the aspect ratio L/D (numbers near lines), the higher the integrated basal
shear force F

* An upper limit for the zero-shear case, but there appears to be a lower limit for the case
of linear velocity boundary condition
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