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Physico-chemo-mechanical processes in a slip zone during the 1999 Taiwan Chi-Chi
earthquake
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To investigate the physicochemical processes of minerals during and after slip of the 1999 Taiwan Chi-Chi earthquake, we
analyzed the mineral assemblages in the Chelungpu fault by using quantitative X-ray diffraction together with scanning and
transmission electron microscope observations. In the primary slip zone, we found markedly low contents of quartz and clay
minerals and large amounts of amorphous particles ranging in size from submicrometer to several tens of nanometers. Milling
and heating experiments with host-rock samples indicated that these mineralogical changes are due to comminution and frictional
heat during slip. Moreover, the changes may affect slip behavior through a mechanism such as thermal pressurization assisted
by clay-mineral dehydration. In addition, preservation of a high amount of amorphous fine particles can potentially be used to
identify the slip zone of the latest earthquake on not only the Chelungpu fault but also on other faults.
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