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A Study on the Fracture Mechanism of the Yuli Fault and
the New Faults of September 18 Chihshang Earthquake,
2022, Eastern Taiwan

Chii-Wen Lin', Ping-Shan Chou' and Owens Wen-Jeng Huang?

Abstract

The Huadong Longitudinal Valley in Taiwan is located at the boundary between the
Eurasian Plate and the Philippine Sea Plate. The Yuli Fault, located at the western
boundary of the suture zone, reactivated during the 0918 Chihshang Earthquake (Mw =6.9)
on September 18, 2022. This reactivation occurred 71 years after the last surface rupture
caused by the 1951 earthquake. The Chihshang Fault, located at the eastern boundary of
the suture line, also experienced surface rupture. In addition to the reactivation of the
aforementioned two faults, the 0918 Chihshang Earthquake led to the emergence of three
new faults, including the Chunjih Fault, Tayu Fault, and Tungning Fault. These new faults
share the same movement pattern as the main fault - the Yuli Fault, which is characterized
by left-lateral strike-slip with a thrust component towards the east. However, these new
faults are not connected to the main fault but are separated by a certain distance. Based on
the analysis of surface rupture, the authors speculate that these new faults belong to the
first order splay faults.

Based on the distribution of the splay faults within the suture zone, the authors infer
that these new faults and the main fault are under the same far-field stress. However, they
are affected by local stress respectively, which alters the fault strike. Therefore, they
exhibit the same movement pattern but different fault strikes. These new faults are not
only distributed in the central part of the suture zone but also on the hanging wall of the
Chihshang Fault at the eastern boundary of the suture zone, indicating that there may be
several branch faults or splay faults with opposite dip directions beneath the Huadong
Longitudinal Valley. In the future, fault activity in the Huadong Longitudinal Valley may
occur on these new faults in addition to the main fault.

Key Words: Huadong Longitudinal Valley, 0918 Chihshang Earthquake, Yuli Fault,
Chunjih Fault, Tayu Fault, Tungning Fault, Branch fault, Splay fault.
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