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The severe earthduake (Mw = 7.6) which struck west-central
Taiwan on September 21, 1999 was felt strongly throughout
the island of Taiwan. It was the most destructive earthquake
of the century, killing about 2400 people. An approximately
100-km surface rupture has become notorious for its savage
destructiveness. Surface ruptures of fault scarps and fold
scarps are well exhibited in the Shihgang and the Neiwan area
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in the northern segment of the Chi-chi earthquake fault.
Thrust scarps with several meters of vertical throws and
horizontal heaves are common. Rapid changes of topographic
features have tremendous effects on the surface drainage
system. Most of the fault traces trend N-S except in the
northern part where the strikes of the fault traces turn into the
E-W and NEE-SWW. The nearly E-W trending fault traces form
a deformation zone of more than one kilometer in width which
is bounded by thrusts either northerly or southerly directed.
Complex surface ruptures of pop-up structures composing
thrust and back thrust, pressure ridges, tension gashes and
gentle folding are well exhibited in this nearly E-W trending
deformation zone. The damaged Shihgang Dam, which is
straddling diagonally across this deformation zone, is a record
of the relationship between ground breakage and civil
constructions.

MN: Fall Meeting 2000

Structural Characteristics of Northern Surface
Ruptures of the 1999 Mw=7.6 Chi-Chi, Taiwan
Earthquake

Lee, ] jclee@earth.sinica.edu.tw

Inst.Earth Sciences, Academia Sinica, P.0.Box 1-55,
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Chan, Y Inst.Earth Sciences, Academia Sinica, P.O.Box 1-55,
Nankang, Taipei, 115 Taiwan

Hu, J Inst. Secondary School Teacher of Taiwan, Taichung,

Taiwan

Lu, C Dept. Geology, National Taiwan University, Taipei,
Taiwan

The 1999 Mw=7.6 Chi-Chi earthquake resulted from the
reactivation of a major frontal thrust, the Chelungpu fault,
within the Taiwan collision belt. In the northern segment of
the earthquake surface breaks (referred to as the
Shihkang-Shangchi Fault Zone), the surface ruptures turned
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clockwise to apart from the Chelungpu fault and produced a
series of thrust-and-backthrust pop-up structures, about 15
km long in the ENE-WSW direction, forming several
discontinuous subsegments. The bedding-parallel thrusting
occurred on both sides (i.e., two limbs) of the regional
synclinal structure of the Shihkang-Shéngchi Fault Zone,
whereas the thrust faulting cutting across the bedding planes
developed in the central portion of the syncline. At several
places, the pop-up structure developed on, and was inherited
from, pre-existing local anticlines. Geological and
morphological evidence shows that these gentle anticlinal
folds seemingly started to develop recently in late Quaternary
and have been reactivated during the last few earthquakes.
Combining the GPS measurements, seismological data, and
the geological analyses, we propose a kinematic model with a
3-D earthquake fault surface. We highlight the influence of
both local and regional pre-existing structures on the
development of the earthquake rupture, and hence the role of
the structural inheritance. The striking northeast clockwise
turn of the 1999 earthquake surface ruptures resulited not
only from the 3-D geometry of regional lithology/structure,
but probably also from an edge effect of the northward
rupture propagation. This latter is related to the presence of a
regional-scale NW-SE trending transfer fault zone to the north,
as revealed by a local concentration of seismicity.
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Impact of Basement Shape on Thrust Wedge
Kinematics - Example from the 1999 Chi-Chi
Taiwan Earthquake
Lu, C chia@ccms.ntu.edu.tw
Department of Geosciences, National Taiwan University, 245
Choushan Road , Taipei, 106 Taiwan
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Institute of Earth Sciences, Academia Sinica, P.Q. Box 1-55,
Nankang, Taipei, Taiwan
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Neotectonics of Taiwan is mainly controlled by the active
oblique convergence between the Eurasian plate and the
Philippine Sea plate. The shape of the basement significantly
influences the foreland fold-and-thrust structures.
Deformation in association with the 1999 Chi-chi Taiwan
earthquake appears to indicate such a basement-controlled
deformation mechanism. Sandbox experiments have been
conducted to simulate the framework of western Taiwan. The
results of specific analog models demonstrated that: (1)
hinteriand vergent backthrust and out-of-sequence thrust
may developed while the thrust wedge approaching the
basement high; (2) link faults (i.e. transfer faults zone)
developed between the major thrust segments, the Sanyi-Puli
transpression zone and the Chiayi transtension zone are
interpreted as major transfer zones in association with the
Chelungpu fault of the 1999 Chi-Chi earthquake; and (3) the
increase of displacement along the Chelungpu fault from the
south to the north might be in association with the fault
geometry which is mainly related to the basement shape and
convergent direction.
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