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Fig. 1 Geologic map and coseismic displacements of northern section of Chi-Chi earthquake

ruptures. The map is modified from the 1:50,000 scale geologic map published by Taiwan

Central Geologic survey in 2000 and the data of co-seismic displacement are from Yu et al
(2001).
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Fig. 2 Three kinds of mechanisms for the coseismic uplift reach. (a) Faulting (Pop-up) (b) Folding
(conjugate fold) (c) Faulting and folding.
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Fig. 3 Topography of Cholan-Fengyuan region, central Tawain.
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Fig. 4 Profiles of uplift in the neighborhood of Taan river (with exaggerated 13 times larger
ordinates). Data of A-A’, C-C, D-D’, E-E’ profiles from Lee et al. (2005). B-B’ profile is

adapted from Graveleau et al. (2010) with some modification on the shape of its left step
according to the escarpment in Fig. 5a.
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Fig. 5 Uplift reach of Taan river. (Photographs by Wen-Jeng Huang) (a) Eastern side of the uplift
reach (b) Western side of the uplift reach.
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Fig. 6 Views of uplift reach of Taan river in different years. (a) View shortly after ChiChi earthquake
in 1999 (b) Image of Taan river in 2019 (c¢) Taan gorge in 2019. Red lines denote the ChiChi
earthquake-induced ruptures. Orange lines denote faults where dashed is inferred or
concealed. Note that a man is fishing on the bottom of gorge in the nearly center of Fig. c.
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Fig. 7 Lithologic map of the Taan gorge. Part of bedding attitudes are adapted from Huang et al.
(2013). A-A’ indicates the projected orientation of profiles. The upper cross section is the
projected profile for the exposure on the north bank; the lower cross section is the projected
profile for the exposure on the south bank. Labels a, b, c, d are the locations of photos in fig.
8. The arrows point toward the facing direction of the photographer.
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Fig. 8 Views of outcrops at turning points of bedding attitude at Taan gorge. Locations are shown

in Fig. 7.



RSN SN IR € TS - R N 0 SR RS N S LI Tek ) 79

S35°E SN IC R 22 N35°W

Bl O A% ER e RN AN GRHE S THEEI G o veed KT
HEREEAZHEE B KA E LA HEE
Fig. 9 Elevations and vertical cross-sections of southern and northern banks of Taan gorge. Brown

tone denotes alternation of sandstone and shale. Yellow tone denotes lithologic units mainly
composed of sandstone. Green tone denotes lithologic units mainly composed of mudstone.
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Fig. 10 Elevation of Diaoshenshan cliff and delineations of Tungshih anticline.
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Fig. 11 Construction of profiles of Tungshih anticline (a) Bedding attitudes on Diaoshenshan cliff

(b) Ilustration of a plane constructed with three points and its normal vector (c)  diagrams

of fold axis (d) Overlapping projected profiles of the anticline.
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Fig. 12 Three inferred models which all match the geologic setting. (a) Pop-up structure (b)
Conjugate kink fold (c) Faulting and passive folding model.
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Fig. 13 Parts of Two published Tungshih anticline-transpassed cross sections. Relevant comments
refer to the content.
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Forming Mechanisms and Relation of Chi-Chi
Earthquake-induced Uplift Reach of Taan River to
Tungshih Anticline

Yu-Cheng Hsu' and Wen-Jeng Huang'-?

ABSTRACT

Three mechanisms — faulting, folding, and faulting-folding combination — were
proposed to explain how the Chi-Chi earthquake-induced uplift reach of the Taan River
formed on the Tungshih anticline. This study takes advantage of the new exposures
resulting from the rejuvenation of the Taan River, as well as the exposure on the
Diaoshenshan Cliff, to re-examine these mechanisms. Integrating the data obtained from
UAYV images, a deep well log, and a seismic image profile, this study constructs a
complete configuration for the Tungshih anticline. Our result indicates that the Tungshih
anticline is a detachment fold formed through the mechanism of (conjugate) folding, while
the formation of the uplift reach was strongly influenced by the existing structures and
triggered mainly via (conjugate) folding and partly via faulting under the loading of a
sudden slip along the detachment fault at a depth of ~ 1.1 km.

Key words: active anticline, Tungshih anticline, co-seismic ground deformation,
active fault
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