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This study aims to elucidate the fault slip behavior within a plate subduction interface by investigating the rock
magnetic properties of fossil seismogenic fault rock developed in the Yokonami mélange, southwestern Shikoku,
Japan. Rock magnetic properties sensitively reflect dynamic mechanical and chemical processes such as frictional
heating and fluid migration during faulting processes. Conventional paleomagnetic core specimens have insufficient
spatial resolution to isolate individual slip events. Therefore, this research integrates high-resolution scanning SQUID
microscopy to resolve remanent magnetization at the sub-millimeter scale. The results reveal multiple magnetic
minerals, such as magnetite, maghemite, hematite, and greigite, indicating thermal or fluid-related alterations induced
by fault slip. Optical microscopy and FE-SEM/EDS analyses further visualize the distribution and alteration of
magnetic minerals, verifying that detected magnetic signals are preserved and minimally affected by recent
weathering. The findings demonstrate the potential of scanning SQUID microscopy combined with rock magnetism
to reconstruct localized thermal and deformation histories in fault cores. This approach contributes to understanding
slip dynamics and thermal processes in seismogenic zones.




