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Fig. 1. (A) Left: Geologic map of the Longitudinal Valley and Coastal Range in eastern
Taiwan (Chen et. al., 2007). Right: Surface trace of the Longitudinal Valley Fault
system. The Chihshang fault is located in the south central part of the
Longitudinal Valley fault. (B) Study area and locations of the surface ruptures
along the Chihshang fault.
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Fig. 2. (A) Map of surface ruptures in the Chun-rih- Tailin area. (B) The outcrop is
located in southeast Kuokailiang. The strata dip to the east. (C) Thrust-type
ruptures on the embankment of the south bank of the Lufan River. (D)
Thrust-type ruptures on the embankment of the south bank of the Yumei River.
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Fig. 3. (A) Map of surface ruptures in the Guanyin area. (B) Thrust-type ruptures on the
embankment of the northwest side of the Gaoliao Bridge. (C) The anti-tilted
terrace (tilted to the east), at the western side of the Guanyinshan.
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Fig. 4. (A) Map of surface ruptures on the Difen Bridge of Dongfong area. (B)
Thrust-type rupture on the embankment of the Difen Bridge. (C) Back thrust-type
rupture on the embankment of the Difen Bridge.
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Fig. 5. (A) Map of surface ruptures near the Ameixi Bridge, Dongli area. (B)
Thrust-type rupture on the embankment of the Ameixi Bridge.
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Fig. 6. (A) Map of surface ruptures in the Dongzhu-Luoshan area. (B) Ruptures on the
wall of the Fubei junior high school at Dongzhu. (C) Thrust-type rupture on the
embankment of the Jiou’anxi Bridge. (D) Ruptures on the rubble ridge,
southwestern side of the Fuli Farmers rice mill.
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Fig. 7. (A) Map of surface ruptures of the Lengshui area, southern part of Fuli. (B)
Thrust-type rupture on the Lengshui embankment. (C) The cottage is tilted to the
west, south west of the Lengshui embankment. The black arrows indicate the
ruptures on the path.

7. M EREEEZHIE :

AR AL ot B g v B ([ \A) > oottt B g VB RS B[] BB 4 i th 2= B R il
U sl 7E 5y S Y R Ak (FE 4 F0 > 2003 5 Z2 55T 0 2007 5 Barrier and Chu, 1984 5 Chu et
al., 1994 ; Angelier et al., 1997, 2000 : Lee et al., 1993, 2000, 2001, 2003, 2005,
2006 ; Chow et al., 2001) L&A RBRAIR ~ KIZEL/N ~ KRB ~ BB RIE
SREE - BEfFR - B R TR - ATGHERR LAt RSN SIMEM B
BLE M RIEBILEATRLTES ~ M EEBAE -~ EMRTFEEAIM A - &%
B/ NS - PE S R R R B AR

A B ERM MR E R MR EE FE T m e S EaamE o
AR R BRI AT - P A B B [ ot T e it EE SR T
(& /\B) -

12



LREEE RIS L EE 2R S ARAS BT AL BB

ATRWPES 5 E ARG ILEE AATAWL - EATHILTE &IV E RS KA 5
i o FRAMTEEER T — SR R R - I5 LeR AT O _HER g £ AP EE SR 47250
AR BFSEL i AR B 6 R B S B 2 B (E F B0E E MRS E ) - A1t
0 FTIER (8 /\C) » B — D AR E R S ST AT o

M EBARE  BEAEMNY LB FEMPET » ESANAHEZEY)
WeHE (B /\D) - SAMEERE a2 b - - A PEILEY1004 R (B /\E) ~
JE491704 R Z KRG A > 47y o] 38 B B R A B Ay 52 (B /\F) - LIFRR
o b EENRES - BtEFEHE—PEIER -

EMFTEEE JT A ¢ A PRSFPE R 5 460028 KR 1] H,— U4 2 #JE (181 /\G)
PEI& fir Aot F g s 1492500 R« P 8 3R Lt & A 77 20 st R 3L - B 2R3
PREI P RE B S A RE - E ISR Ih M1t 1T B8 Ry WA Vi Bl 220 1 g~ R YR
#h o JRETREERM RERE TR A EE Y e -

BZE/N ¢ BLE/NMIE NIRRT RE RS P E - AR B R e
Z FEMIPE - TR EY AR ET IR IR E (B /\H) 5 1 P
2 SRR R o] 5% 3R B _E 5w TR 3R (backthrust) Ay 3R 52 (1] /\ 1) > BE 3 TR &Y iz
Tt b g P 2 R AR50 8 RUER

8. JE/KZ :

AR ALY e /KB IE FESE R (B SLA) » B2 57 R 4 07 HEEE il 2400 3R 52 (18] L
B) > BYZM BERA B EET P E AR b BT =~ TUEEEELTE LS
N e & (R  RERZFTENEERL)  TTHER At _CErTfE /&8
FEL ©



1 AR LR A BRI S A 5

FIRS

BN AR 2% 5k 2808 R %4 F 85 AKRTE(Q006)% T4 # 2
g &A) o
Fig. 8. (A) Map of surface ruptures in Chihshang-Wan’an area. Green lines are
lineaments from Shen et al. (2006).
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Fig. 8. (B) Thrust-type rupture on the ditch, eastern of Jian’an Temple. (C) Surface
ruptures in the Guang’ding Shan. (D) Rupture on the wall of Ling’guang Temple.
(E) Rupture on the ditch, northwest of the Ling’guang Temple. (F) Rupture on
the ditch, northeast of the Ling’guang Temple. (G) Valley evolution by faults,
southwest of the Fa’lin Temple. (H) The slide’s ruptures on the scarp of the
Wan’an elementary school. (1) Back thrust on the wall of the Wan’an elementary
school.
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Fig. 9. (A) Map of surface ruptures of the Nishui River, southern part of Chihshang. (B)
Thrust-type ruptures on the embankment, north bank of Nishui River.
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Fig. 10. (A) Map of surface ruptures of the Dianguang area. (B) Thrust-type rupture on

the ditch, front of the scarp. (C) Thrust-type rupture on the ditch, approximately
260 meters east of B.
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Fig. 11. Air photo showing the fault scarp of the Dianguang area and the ladder-like
feature on the terrace.
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Fig. 12. (A) Map of surface ruptures of the Ruiyuan area. (B) Thrust-type rupture on the

ditch, east side of Tsz’en Pagoda. (C) Rupture on the wall, west side of Tsz’en

Pagoda. (D) Rupture on the wall, north east side of Pingdingshan. (E) Thrust-type
rupture on the ditch, central part of Ercengping.
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Fig. 13. (A) Map showing the distribution of Chihshang fault and branch fault (red
dashed line) in Chunrih - Tailin area. (B) Profile AA’, this profile crosses
Kuokailiang, we can see two high angle left lateral faults along the both sides of

Kuokailiang, the rock type distribution refers to the resistivity line:
04E-YLI-YLO01(Dung et al., 2006).
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Fig. 14. (A) Map showing the distribution of the Chihshang fault and branch fault (red

dashed line), Guanyin area. (B) Profile BB’ , this profile crosses the Chihshang
fault and branch fault.
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Fig. 15. (A) Map showing the distribution of the Chihshang fault and eastern branch

fault (green line is the Dongxing structure lineament) from Dongzhu to the
Luoshan area. (B) Profile CC’ , this profile crosses the Chihshang fault and

branch fault (Dongxing lineament), the fault geometry refers to the Fubei seismic
reflection profile (Shih, 2001).
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Fig. 16. (A) Map showing the distribution of the Chihshang fault and western branch

fault (red dashed line) in the Dianguang area. (B) Profile DD’ , this profile
crosses the Chihshang fault and western branch fault.
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Fig. 17. (A) Map showing the distribution of the Chihshang fault, Lichi fault and other
lineaments in the Ruiyuan area. The red dashed line is the eastern most branch of

the Chihshang fault (extends to the north). (B) Profile EE’ shows the fault
geometry in the Ruiyuan area.
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Fig.18. Anticlinal folds and pop-ups along the Chihshang fault. Upper left: Location
map. (A) Kuokailiang area, possibly due to a restraining bend. (B) Dongzhu area,
which might be uplifted by thrusting and back-thrusting. (C) Ercengping, Ruiyuan
area, showing a two-step fault scarps due to two thrust branches.
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Fig. 19. Chihshang fault deformation zone, Tapo to Wan’an, Chihshang. The

deformation zone is about 250 meters wide (150 meters wide on the hanging wall
and 100 meters wide on the foot wall).
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Fig. 20. Chihshang fault deformation zone-the widest deformation zone is 450 meters.
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Fig. 21. Epicenters (M, = 3) and focal mechanisms (M_ 2 5) of earthquakes from 1991
to 2002, eastern Taiwan (modified from Kuochen et al., 2004). Chihshang fault
(green line) is located in block sections E and F.
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Investigation and Characterization of Surface Ruptures and
Deformation Zone of the Chihshang Fault, Eastern Taiwan

Yen-Lin Jiang' , Hao-Tsu Chu', Jian-Cheng Lee? , Chih-Yuan Huang'

ABSTRACT

The Chihshang fault is the most obvious and has the most rapid surface creeping rate of 2
to 3 cm/yr among the several active segments of the Longitudinal Valley Fault in eastern Taiwan.
Previous studies of the Chihshang fault in terms of surface ruptures have mostly focused on the
area around Chihshang Town where the fault length is about 10 km. In this study, we conducted
detailed field investigations along the entire 65 km-long surface ruptures of the Chihshang fault.
Combining our results with findings from previous studies, we propose that instead of single
fault there exist a few active branches of faults in several places, including Chun-rih- Tailin,
Guanyin, Dongzhu-Luoshan, Dianguang, and Ruiyuan areas. We find that the deformation zone
containing surface ruptures of the Chihshang fault differs in width at different sites, ranging from
tens of meters to hundreds of meters. One type of the deformation zone is characterized by a few
surface branches of faults in the immediate hanging wall of the primary fault. For example,
Kuokailiang in Chun-rih, anticlinal ridges in the Dongzhu—Luoshan area, and Ertzengping in
Ruiyuan show this type of branching. The other type of deformation zone involves a newly
developing branch further downward in the footwall side, like that in the Tianguan area.
According to previous seismological studies, the Chihshang fault can be divided into two
segments with different seismological behavior: the north segment, Chun-rih- Dongzhu area, is
about 30 km in length with the interseismic earthquake events occuring at the deeper part of the
fault; the south segment, Fuli- Ruiyuan area, is about 35 km in length with very clear surface
fault scarps and interseismic earthquake events on the shallow part of the fault.

Key words: Chihshang fault, Surface ruptures, Deformation zone
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