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Abstract

Burial depth, cumulative displacement, and peak temperature of frictional heat of a fault system are estimated by thermal analysis
in the fold-thrust belt of the Western Foothills complex, western Taiwan based on the vitrinite reflectance technique. The regional
thermal structure across the complex reveals that the rocks were exposed to maximum temperatures ranging from 100 °C to 180 °C,
which corresponds to a burial depth of 3.7-6.7 km. A large thermal difference of 90 °C were observed at the Shuilikeng fault which
make the castern boundary of the fold—thrust belt where it is in contact with metamorphic rock of Hsuehshan Range. The large thermal
difference corresponds to cumulative displacements on the Shuilikeng fault estimated to be in the range of 5.2-6.9 km. However,
thermal differences in across the Shuangtung and Chelungpu faults cannot be determined apparently due to small vertical offsets. The
large displacement observed across the Shuilikeng fault is absent at the other faults which are interpreted o be younger faults within
the piggyback thrust system. Localized high temperatures adjacent to fault zones were observed in core samples penctrating the
Chelungpu fault. Three major fracture zones were observed at core lengths 0f 225 m, 330 m, and 405 m and the two lower zones which
comprise dark gray narrow shear zones. A value of vitrinite reflectance of 1.8%, higher than the background value of 0.8%, is limited
at a narrow shear zone of 1 cm thickness at the fracture zone at 330 m. The estimated peak temperature in the range of 550-680 °C in
the shear zone is far higher than the background temperature of 130 °C, and it is interpreted as due to frictional heating during seismic
faulting.
© 2007 Elsevier B.V. All rights reserved.
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