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Abstract

The Chusiang fault in Taiwan's western foothills is located between the Chelungpu
fault and the Shuangtung fault. It strikes northeast to southwest, extending
northeastwards to the Shuangtung fault and southwestwards merging into the
Chelungpu fault. During the 1999 Chi-Chi earthquake, the surface rupture of the
Chelungpu fault extended over 100 km. The coseismic GPS data shows that the
horizontal displacement direction has changed significantly across the Chusiang fault.
However, there are no reports of relative uplift or surface ruptures along the Chusiang
fault trace. According to Taiwan's Probabilistic Seismic Hazard Analysis, there is a 37%
chance that the Chusiang fault will cause a magnitude 6 earthquake in the next 50 years.
To understand the risk of the Chusiang fault reactivation, it is necessary to construct a
geological model. However, previous studies have debated the geometry of the
Chusiang fault and it is difficult to connect with the Chelungpu fault model
geometrically. Therefore, it is critical to understand the geometric relationship between

the Chusiang fault and the surrounding structure for the geological model.

The early stage of this study combined geological maps, boreholes, seismic
reflection profiles, previous structural models, coseismic GPS displacements, and
earthquake events. This data was used to construct five east-west geological cross-
sections to understand the relationship between the Chusiang fault and surrounding
structures. According to the geological cross-sections, the displacement of the Chusiang
fault gradually increases from north to south, and the southern section is connected with
the Chelungpu fault at the detachment, which has a depth of about 8 to 9 kilometers.
During the 1999 ChiChi earthquake, the Chelungpu fault slipped along the deep
detachment. At the shallow subsurface, it slid along the Chinshui shale and uplifted the
whole hanging wall of the Chelongpu fault, including the Chusiang fault. Therefore,

there is no relative uplift and surface ruptures along the Chusiang fault.
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