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# < 2 P @ Isthe Lishan Fault of Taiwan Active?
4% & © The Lishan fault has been considered an important boundary for the tectonic evolution of the

Taiwan orogen. But issues regarding its existence or being active remain. However, post Chi-Chi
seismic activities in the vicinity of the Lishan fault demonstrated that it appears to be a fault and is
active. Most of the events were in the range of M 1-2 (114 events) with the largest about 3.5.
Seismograms from a dense linear seismic array across the Central Range in central Taiwan
deployed in 2001 by the Earthquake Research Institute, University of Tokyo, and also from the
permanent stations of the Central Weather Bureau made the determination possible. The focal
mechanisms and seismicity show that a 4 km section of the Lishan fault is a high-angle left-lateral
structure (a N37°W strike with 76° dipping to the west). Combined with seismicity of previous
studies, this fault zone extends down to 35 km depth from the surface and is still active. The role of
the Lishan fault could serve as a boundary for the crustal thickening of the mountains and the uplift

of the Central Range.
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#~ 42 P : Deep crustal structure of an arc-continent collision: Constraints from seismic travel

times in central Taiwan and the Philippine Sea

4 & : The collision of continental crust of the Eurasian Plate with the overriding Luzon arc in

central Taiwan has led to compression, uplift and exhumation of rocks that were originally part of
the Chinese rifted margin. Though the kinematics of the fold-thrust belt on the west side of the
orogen has been described in detail, the style of deformation in the lower crust beneath Taiwan is
still not well understood. In addition, the fate of the Luzon arc and forearc in the collision is also
not clear. Compressional wave arrival times from active-source and earthquake seismic data from
the Taiwan Integrated GEodynamic Research (TAIGER) program constrain the seismic velocity
structure of the lithosphere along transect T5, an east-west corridor in central Taiwan. The results
of our analysis indicate that the continental crust of the Eurasian margin forms a broad crustal root
beneath central Taiwan, possibly with a thickness of 55 km. Seismic velocities beneath the Central
Range of Taiwan are as low as 5.5 km/s at 25 km depth, whereas seismic velocities in the middle
crust on the eastern flank of the Taiwan mountain belt average 6.5-7.0 km/s. This suggests that the
incoming sediments and upper crust of the Eurasian Plate are buried to mid-crustal depth in the
western flank of the orogen before they are exhumed in the Central Range. To the east, the Luzon
arc and forearc are deformed beneath the Coastal Range of central Taiwan. Fragments of the rifted
margin of the South China Sea that were accreted in the early stages of the collision form a new

backstop that controls the exhumation of Eurasian strata to the west in this evolving mountain belt.
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Abstract

The Lishan fault has been considered an important boundary for the tectonic
evolution of the Taiwan orogen. But issues regarding its existence or being active remain.
However, post Chi-Chi seismic activities in the vicinity of the Lishan fault demonstrated

that it appears to be a fault and is active. Most of the events were in the range of M 1-2
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(114 events) with the largest about 3.5. Seismograms from a dense linear seismic array
across the Central Range in central Taiwan deployed in 2001 by the Earthquake Research
Institute, University of Tokyo, and also from the permanent stations of the Central
Weather Bureau made the determination possible. The focal mechanisms and seismicity
show that a 4 km section of the Lishan fault is a high-angle left-lateral structure (a
N37°W strike with 76° dipping to the west). Combined with seismicity of previous
studies, this fault zone extends down to 35 km depth from the surface and is still active.
The role of the Lishan fault could serve as a boundary for the crustal thickening of the

mountains and the uplift of the Central Range.

1. Introduction

The Lishan fault follows a topographically prominent valley that runs from the
western apex of the Ilan Plain to central Taiwan for a distance of about 200 km (Figure 1).
It is considered generally to be a major structural and stratigraphic boundary (Tsan, 1971,
Ho, 1975; Clark et al., 1993) or even a plate boundary (Lu and Hsu, 1992; Huang et al.,
1997). It is the fault that separates two of the main mountain ranges in northern Taiwan,
the Hsuehshan and the Central Ranges. Although the Paleocene strata across the fault,
belonging to two different formations are similar, the eastern unit is deemed a relatively
thin unit overlying the schists and marbles of Paleozoic age (Brown et al., 2012) and thus
a few kilometers below the surface the Eocene formation on the west side of the fault
may be in direct contact with the Mesozoic Tananao schist. The similarities across the
fault, however, were so remarkable that it was judged a non-fault on the most recent

geologic map of Taiwan (Chen et al., 2000).
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