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Foreshocks moved north with time, toward eventual mainshock
location; seismicity rate did not accelerate leading up to mainshock

M’l Foreshocks ruptured adjacent areas along fault with little overlap;
mainshock initiated where foreshocks locally increased stress

Foreshock Detection

Foreshocks and Mainshock Nucleation of the 1999 M 7.1 Hector Mine, California, Earthquake
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Hector Mine foreshocks and mainshock were
triggered by a cascade of stress transfer

Method: Double-difference algorithm (hypoDD) Waldhauser and Ellsworth (2000)
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Mainshock Moment vs Foreshock Radius

Figure modified from Dodge et al. (1996)
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Toward future advances in understanding of
foreshocks and mainshock nucleation

 Imaging foreshock sequences, with precise locations,
mechanisms, nonplanar finite fault models (dense
near-field seismic networks)

« Quantitative, near-field geodetic constraints on
aseismic slip (strainmeters)

« 2019 M_ 7.1 Ridgecrest, California earthquake sequence
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