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Fig.1 The Longitudinal Valley fault connects with the two arc-trench systems of the
Ryukyu and Manila trenches.
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Fig.2 (a) Geologic map of the Coastal Range. (b) The Longitudinal Valley fault is divided
into four fault segments of the Linding, Juisui, Chihshang and Lichi faults.
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Geologic profile in the northern Coastal Range across the Linding fault. The
horizontal velocities of GPS data projected onto the A-A’ profile where the
location shows in Figure 1b. Figure 3b reveals that the horizontal velocities on an
azimuth of 300° have no change across the Linding fault. Figure 3c reveals that the
horizontal velocities on an azimuth of 30° increase eastward.
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Fig.4 Geologic profile in the Juisui area across the Juisui fault. The horizontal velocities
of GPS data projected onto the profile where the location shows in Figure 1b. It

reveals that the horizontal velocities on an azimuth of 294° on the hanging wall
gradually decrease westward from 36.4 to 12.8 mm/yr.
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Geologic profile in the Yuli area across the Chihshang fault. The horizontal
velocities of GPS data projected onto the C-C’ profile where the location is shown
in Figure 1b. It reveals that the horizontal velocities on the hanging wall (an
azimuth of 282°) are rather uniform of about 23-23.8 mm/yr, and the horizontal
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velocities across the fault abruptly decrease from 23.8 mm/yr to 1.5 mm/yr.
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Fig6 Geologic profile in the Chihshang area across the Chihshang fault. The horizontal
velocities of GPS data projected onto the D-D’ profile where the location is shown
in Figure 1b. It reveals that the horizontal velocities on the hanging wall (an
azimuth of 285°) are rather uniform of about 26.4-28 mm/yr, and the horizontal
velocities across the fault abruptly decrease 26.4 mm/yr.
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Fig.7 Geologic profile in the Juiyuang area across the Chihshang fault. The horizontal
velocities of GPS data projected onto the E-E’ profile where the location shows in
Figure. 1b. It reveals that the horizontal velocities on the hanging wall (an azimuth
of 283°) are rather uniform of about 22.9-26 mm/yr, and the horizontal velocities
across the fault abruptly decrease from 22.9 to 2.2 mm/yr.
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Fig.8 Geologic profile in the Lichi area across the Lichi and Luye faults. The horizontal
velocities of GPS data projected onto the F-F’ profile where the location is shown
in Figure 1b. It reveals that the horizontal velocities on the hanging wall (an
azimuth of 283°) are rather uniform of about 23.7 (26.8)-26 mm/yr, and the
horizontal velocities across the Lichi and Luye faults abruptly decrease from 9.9
(13) and 13.8 mm/yr, respectively.
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Fig.9 The Wanan site across the Chihshang fault which six paleoearthquake events have
been recognized since §10-970 yr BP, that the vertical displacement across these
faults is 20, 38, 31, 65, and 66 cm, respectively.
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Fig.10 The Chinyuang No.3 site shows a 10 cm vertical displacement during the 2003
Chengkung earthquake.
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Fig.11 The deformation in the Chinyuang No.1 site shows stratigraphic record of growth
folding that displays a monoclinal fold developed at fault tip above a thrust fault,

and the 2003 Chengkung earthquake has not caused obvious rupturing in the
ground surface.
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Fault Segmentation of the Longitudinal Valley
Fault in Eastern Taiwan: Evidence from
Paleoseismic Investigations and GPS Observations

Wen-Shan Chen' , I-Cheng Linz, Yi-Ching Yen' , Chi-Cheng Yang1 , Chuan-Yao Chi ,
Neng-Wei Huangl , Chii-Wen Lin3, Wei-Shyong Ling, Chin-Shyong H0u3, Yen-Chiu
Liu3, Yen-Hui Lin3, Tung-Sheng Shihg, Shih-Ting Lu’

ABSTRACT

The Longitudinal Valley fault, which is exposed on land for about 150 km, can be
divided into four segments, namely, the Linding, Juisui, Chihshang, and Lichi faults,
according to its structural and seismic characteristics. The Linding fault reveals a left-lateral
strike-slip fault with a reverse motion component. The Juisui, Chihshang, and Lichi faults
show a left-lateral reverse fault, which is consistent with the fault plane solution of reverse
faulting.

The GPS data on the hanging wall of the Juisui fault show a gradual decrease of
horizontal velocity with an interseismic slip deficit of 23.6 mm/yr at an azimuth of 294° near
the fault tip. The excavations reveal the dip in the fault to be around 30 °. The geometry that
is presented here gives the coseismic horizontal shortening rate of 21.6-27.7 mm/yr, which is
consistent with the interseismic slip deficit at the fault tip according to the GPS data. The
decreasing interseismic deformation pattern demonstrates that the Juisui fault is probably
locked at a shallow depth during interseismic periods.

The Chihshang fault displays rapid interseismic creeping that follows a steeper
gradient at horizontal velocities across the fault and yields a shortening rate of 26.4 mm/yr at
an azimuth of 285° perpendicular to the fault trace. The horizontal velocities of the hanging
wall show a uniform constant shortening rate of 26.4-28 mm/yr which actually means that
there is no surface shortening over an 18 km distance on the Coastal Range. The 2003
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Chengkung earthquake also created uniform vertical displacements of about 20-30 cm on the
hanging wall during the coseismic and post-seismic periods. Based on GPS data and
paleoseismic studies, we speculate that the Chihshang fault usually experiences a small
displacement from a large earthquake with a relatively deep epicenter of 20-30-km depth,
such as the 2003 Chengkung earthquake and the 1951 earthquake (first shock). Apparently,
the Chihshang fault accommodates most of the shortening into constant deformation. The
uniform interseismic and coseismic deformation patterns imply that the fault is undergoing a
free slip at both the shallow creep portion and the deeper locked portion of the fault, such as
the 2003 My, 6.8 Chengkung earthquake and the 1951 Mg 6.8 Taitung earthquake (the first
shock).





