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The hydrous clay mineral smectite, which is pervasive in sediments on subducting oceanic plates, is thought to weaken an
stabilize subduction thrust faults. However, these frictional properties of smectite alone cannot explain the large coseismic slij
in the vicinity of a trench. Here, we performed friction experiments to demonstrate the rate dependence of friction at slip rates
from 30 um/s to 1.3 m/s for water-saturated smectite-quartz mixtures with various smectite contents, so as to shed light on the
frictional response of smectite-bearing faults at intermediate to high slip rates. At slip rates of 30 gonifQhe friction
coefficients decreased gradually from 0.5-0.6 to 0.1 with an increase in smectite content from 20 to 50 wt%. In contrast, at slif
rates higher than 1.3 mm/s, friction exhibited marked slip weakening, resulting in low friction coefficients of 0.1-0.05, even for
low smectite contents (roughkz30 wt%). Drastic slip weakening occurred at smectite contents of 10-30 wt% at slip rates of
~10 mm/s, which is one to two orders of magnitude lower than the slip rate at which slip weakening was observed in previous
experiments on various rock types. The intermediate-velocity weakening could be attributed to a rise in pore pressure cause
by both shear-enhanced compaction and microscopic thermal pressurization of pore fluids. This process could weaken the fal
even below seismic slip rates, leading to an acceleration of fault motion and potentially facilitating large coseismic slip and a
stress drop in the vicinity of a trench.

[Acknowledgments]

We thank Kyuichi Kanagawa, Masaya Suzuki, Osamu Tadai, and Hiroko Kitajima for constructive discussions and technical
help. This work was supported by a JSPS Grant-in-Aid for JSPS fellows (25-04960) to K.O., a JSPS Grant-in-Aid for Scientific
Research (25287135) to T.H., and MEXT KANAME grant #21107004.

Keywords: marine sediments, friction experiment, velocity weakening, decollement, megasplay fault, tsunamigenic earthquake:

1/1



