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ABSTRACT

Clear subsurface structure image and long-term behaviors of an active fault are crucial
for studying its seismic potential and corresponding hazard. In this study, we investigate the
near surface structures and the long-term behaviors of the active faults by integrating the data
from geomorphic and geologic surveys, core borings, seismic reflection surveys, and
kinematic analysis. In the past four years, we have finished our studies about the Hukuo fault,
the Hsinchu fault, the Tachia fault, the Tiehchanshan fault, the Chingshui fault, the
Tachienshan fault, the Muchiliao fault, the Liuchia fault, the Hsiaokangshan fault, and the

Chishan fault. The results are briefed as followings:

The Hukuo fault is a reverse fault that reactivated from a pre-existing normal fault. The
Hukuo fault is a blind fault with a distinct synclinal fold scarp above its fault tip. Subsurface
structures at the east and west sides of the Hukuo fault are different, which suggests a
necessity to subdivide the Hukuo fault into two segments for seismic hazard mitigation.

However, the exact location of the fault division is still to be studied.

Hsinchu fault is one of the major faults in the Hsinchu fault area. The Hsinchu fault is a
reverse fault reactivated from a pre-existing normal fault. Along its strike, different
subsurface structures are recognized: at the east segment of the Hsinchu fault, the fault tip
was not exposed to the surface, but only a synclinal fold scarp is found; at the west segment
of the fault, the fault has pierced the ground surface but was not extended further westward to
offshore. The faults in the offshore area are that reactivated from other pre-existing normal

faults, dipping northward.

The Tachia fault is a low angle thrust fault, but the fault tip is not exposed to the surface.
Shortening of the Tachia fault is about 500-600m. The Tiechanshan fault was developed at
east of the Tachia fault, a back thrust to adjust the displacement of the Tachia fault. The
Tiechanshan fault is dipping 20-degree to the west, cut through different stages of the river
terraces with displacement accumulated, indicating the Tiechanshan fault is an active fault as

well.

The Chingshui fault can be separated into two segments. The north segment is a low

angle thrust similar to the Tachia fault and the south segment is a listric fault. Shortening of



the south segment of the Chingshui fault is about 500-600 m as well. Boundary between the
south and north segment of the Chingshui fault is at the Salu area. Although characteristics of
the Tachia fault and the south segment of the Chingshui fault is different, they both have been
similar shortening, which could be resulted from the different subsidence rate at the different
foreland basin geometry.

The Tachienshan fault was originally connected to the Chushian fault, which was later
truncated by the Luliao fault. From the geologic map, offset of the Luliao fault is estimated
around 1.3 km. Tachienshan fault may be made up with a series of flat and ramp structures.
The fault might cut the Tawuo Sandstone and branches off the Binlungtsai fault at shallow
depth.

The Muchiliao fault should be a deformation developed near the axis of the syncline in
front of the Guanziling anticline. The Muchiliao fault may not exist, and the fault should be

better named lineation.

The Liuchia fault should be a blind fault beneath the Niushan anticline. Although surface
topography shows significant patterns of lineation at west of the Muchiliao lineation and
Liuchia fault, the two structures were formed by different mechanisms, and there might have

another transect structure existed in between.

The Hsiaokangshan fault could be a blind fault that was formed by a mud intrusion and
followed by lateral compression during orogeny. Activity of the Hsiaokangshan fault is still

unknown, and further studies are still needed to verify the fault structure and its evolution.

The Chishan fault is a listric fault with very high dipping angle at shallow depth. The
Chishan fault and the Longchuan fault may merge together at depth. The Longchuan fault
situated at west of the Chishan fault and is sub-parallel to the axis of an anticline. The tight
anticline was created by a mud intrusion or fault-propagation fold, with its axial plane
breached by an active fault. Location of the Chishan fault in the Dashe and southward area
should be moved eastward, closer to the surface topography varying area. Without
lithological control, we are still unable to define the northward extension of the Chishan fault

from our seismic profiles.

KEYWORDS: active fault, subsurface structure, geological survey, core boring, shallow

seismic survey, kinematic analysis
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