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SURFACE DEFORMATION MODELS OF
THE 1999 CHI-CHI EARTHQUAKE BETWEEN TACHIACHI
AND TOUPIENKENGCHI, CENTRAL TATWAN

Wen-Jeng Huangl, Zih-Yan Chen', Szu-Yu Liu', Yen-Hui Lin', Chii-Wen Lin',
and Hui-Cheng Chang'

ABSTRACT

As a result of the reactivation of the Chelungpu fault, a 19-kilometer long
deformation zone was formed between Tachiachi and Toupienkengchi during the Chi-Chi
earthquake in September 21, 1999. On the basis of the trace bearings, the zone can be
divided into two segments. The northern one orients northeast and mostly coincides with
the mountain front, whereas the southern one strikes north-to-south and is mostly
distributed in the mountainous area. The vertical displacement of the deformation zone
gradually decreases from north to south and has a maximum of about 5 meters.

The types of deformation include flexure scarps and fault scarps. The flexure scarps
are the main features, appearing in surfaces where unconsolidated sediment overlies. The
fault scarps, on the other hand, are observable when bedrock is exposed on the surface,
but these are cornparaﬁvely less common. Nevertheless, some flexure scarps are closely ”
connected to the fault scarps, especially along the riverbank. Therefore, it is concluded
that the fault scarps or flexure scarps are products of the rock and/or soil type near the
surface.

Various deformed features are found in this area: (1) west-vergence reverse faults
associated with large slip; (2) west-vergence reverse faults with comparatively small slip;
(3) east-vergence reverse faults; (4) fissures parallel and/or normal to the scarp; (5)
fissures oblique to the scarp; and (6) toppling of rock masses. These features were
probably affected by the lithology of the bedrock, attitude of the bedrock, the thickness
and lithology of the covering strata and the geometry of the subsurface structure. In
addition, they are believed to be closely related to the splay faults, which are usually
associated with a thrust fault at a shallow depth. Consequently, it is determined that the
earthquake faults which occurred during the Chi-Chi earthquake most likely resulted from

the partial reactivation of the Chelungpu fault zone.

Key words: surface deformation, flexure scarp, fault scarp, earthquake fault

1. Central Geological Survey, MOEA, Taipei, Taiwan, ROC
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