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In subducting oceanic plates, the focal depth of intraslab earthquakes is deeper (>40 km) than that of

interplate earthquakes. Since the normal stress on faults (e.g., outer-rise faults) hosting the intraslab

earthquakes is too high to generate brittle shear failure, there may be some mechanisms to weaken

effective fault strength. In addition, the hypocenter distribution of intraslab earthquakes forms

double-planed structure of the deep seismic zone, and the location of the lower plane is in accord with

the stability limit of serpentine (antigorite), suggesting shear deformation of antigorite-bearing peridotite

gouges in the presence of hydrothermal water. Here, in order to understand the influence of hydrous

minerals on the fault strength, we performed deformation experiments on simulated peridotite gouges

with compositions of dunite (100% olivine) and harzburgite (70% olivine/30% orthopyroxene) under

hydrothermal conditions, using a deformation-DIA apparatus. The experiments were conducted at a

temperature of 580°C, a confining pressure of 2.5 GPa, and shear strain rates of 2.70 ×10-5 to 1.03 ×10-4

s-1. In the deformed peridotite gouges, localized shear zones such as R1 and B shears were observed, and

these shears were accompanied with newly formed hydrous phases (serpentine or talc). Olivine grains

have a crystal preferred orientation characterized by a slip system of [001] (010). These results indicate

that semi-brittle flow is a major deformation mechanism of the peridotite gouges. Considering low

coefficients of friction of serpentine and talc, we can suggest that the infiltration of seawater along

outer-rise fault planes and subsequent hydrothermal alteration result in effective shear strengths low

enough to produce intraslab earthquakes.
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