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Inferring earthquake rupture direction from curved slickenlines
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Currently, we are unable to understand the details of earthquakes that
occurred in the distant past. In this work, we propose a new method to uncover the rupture
propagation direction of past large earthquakes using geological features preserved on faults
scarps, called slickenlines. Slickenlines are scratch marks that form when two sides of a fault move

past one another during an earthquake. We developed a theoretical framework that links the geometry
of slickenlines with rupture propagation direction for all types of faults and test our model using
a global catalog of surface-breaking earthquakes. Our results reveal a strong link between our
model and the available data, providing a new way to uncover the rupture direction of large
earthquakes that are not recorded by modern seismic instruments.
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