
Fracture Energy of a Large Earthquake from the Taiwan Chelungpu
Fault

Earthquake associated with the seismic faulting is the most dangerous and unforeseen natural disaster. The 1999
magnitude 7.7 earthquake in Chi-Chi Taiwan, induced by Chlungpu faulting, produced very large surface
displacement and caused huge casualty. Recovering deep cores which penetrate the fault zone is essential for
studying the physical fault structure. Cores from the region of large slip on Chelungpu fault provides us a unique
opportunity of sampling the fault in a recent earthquake. The energy budget of the earthquake has attracted the
attention of the geoscience's disciplines for understanding the mechanism of earthquake nucleation and transition.
We measured the particle size distribution for the particle diameter range from several nm to 150μm of the major
slip zone by using transmission electron microscope (TEM), transmission X-ray microscope (TXM), scanning electron
microscope (SEM), and optical microscope (OM). We identify the power law of the distribution and ascertain the
surface fracture energy. Comparing the fracture energy with the breakdown work, we obtain the fraction of the
process of grain formation to the value of the earthquake breakdown work. The results may ascertain the implication
of the nucleation, growth and transition structure of the fault zones.
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Earthquake attracts much attentions because it is the most
disastrous and unpredictable hazards in the world. The large earth-
quake events occurred in history, such as Tokyo, San Francisco, Tan-
shan and Kobe earthquakes, caused severe casualty and destruction
to society. Taiwan is located at the complexity with the oblique colli-
sion zone of the Eurasian continental plate and the Philippine Sea
plate which is moving WNW at about 70 mm per year. The mountain-
building process is still in progress and a dominant collision zone,
which induces folding and fault thrusting, exists in west-central
Taiwan. In the last centuries, rapid crustal movement and widely dis-
tributed active structures induced tens of large earthquakes with
magnitudes of over 7.0. The 1999 magnification 7.7 Chi-Chi earth-
quake struck near the town of Chi-Chi in Nantou County in west-
central Taiwan, with its epicenter about 15 km east of the surface
trace of the thrust fault and a hypocenter depth of about 10-12 km. It
produced very large surface rupture of 80-90 km along the Chelung-
pu fault. In the south part of the fault, the vertical offsets was 2 m and
increased to 8-10 m in the north, which is the largest offset ever
measured for modern earthquake. Figure 1 shows the 8 m vertical
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