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Generation-evolution of precursory slow slip and foreshocks elucidated by
large-scale rock friction experiments
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Fig. 1
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Spatiotemporal evolutions of the local shear stress before mainshock under the loading rate of (a) 0.01 mm/s, (b) 0.1

mm/s, and (c) 1 mm/s. Left end of each black solid line indicates the location where the associated strain gauge was

installed. Cs indicates S wave speed of the used rock specimen. Critical nucleation length A* decreases with increase
14)

in the loading rate, and it disappears under 1-mm/s loading rate. Modified from Xu et al. (2018) ™.
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Spatiotemporal evolutions of the local shear stress and the foreshocks before mainshock on (a) less heterogeneous
fault and on (b) more heterogeneous fault. Horizontal axis indicates time to mainshock normalized by the recurrence
time of the stick slip event, #*. The foreshocks and the subsequent mainshock were driven by the precursory slow slip
on the less heterogeneous fault, while they were driven by the cascade-up on the more heterogeneous fault. Modified
from Yamashita et al. (2021)"7.
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Temporal evolution of (a) macroscopic shear stress and b value, and (b) cumulative seismic moment of the foreshocks
during 41 stick slip events on more heterogeneous fault. Horizontal axis indicates #* in log scale. The macroscopic
shear stress was normalized by the peak stress after subtracting the residual stress. The b value was calculated from
frequency-size distribution of the foreshocks occurred in each ¢* interval from P1 to P5. The b value kept decreasing
and the cumulative seismic moment kept increasing even after the macroscopic shear stress was saturated. Modified
from Yamashita et al. (2021)".
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