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Velocity Gradients
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From GPS to Tectonic Strain
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Strains and strain rates do not depend on
frame of reference
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Velocity Gradients

(Remember, we can only interpret the
horizontal components of velocity.)
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Example.....
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Solve by least squares

Principal Strains + Rotation
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Principal Strains + Rotation
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What Types of faulting

ought we to expect?

Allowed States of Stress
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Allowed States of Stress

Friction on faults
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Allowed States of Stress

Friction on faults
los| = ¢c— pon,
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Six allowed
states of stress

Allowed States of Stress

Friction on faults
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Allowed States of Strain Rate
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Weak Faults

Faults with friction
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principal axes.

Data t:rom Hamrﬁond et al: MAGNET

Bars show orientations and
relative magnitude of principal
strains. Note ranges, and their
faults, perpendicular to
extensional axes (white bars).
Note strike-slip faulting on
planes at 45 degrees to
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Oblique
Extension
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Partitioning of Oblique Slip between
strike-slip and dip slip...
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If there exist strong blocks,
they will rotate in ways that

depend upon the velocity
gradients, and upon the
shapes of the blocks.

(McKenzie and Jackson, EPSL, 1983)
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