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Studies on activity of the Chelungpu fault, its coseismic displacement

during the Chi-Chi earthquake, and active tectonics of western Taiwan
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Abstract: We conducted topographic surveys of severa terraces in Tsaotun area, western
Taiwan, to clarify the cumulative displacement of each terrace by the Chelungpu fault. The
cumulative vertical displacement of the 3rd, 4th and 5th highest terraces has been estimated
25m+, 20m+ and 12-13m, respectively, but the age data were not obtained. We also
excavated a trench at a 1.5-m-high fault scarp on the 6th (youngest) terrace to estimate the
earthquake recurrence interval of the Chelungpu fault. The excavation survey made it clear
that the exposed deposits of about 300 yBP underwent only one faulting event, the 1999
Chi-Chi earthquake. Therefore, the recurrence interval of the Chelungpu fault in Tsaotun
areais inferred to be more than about 300 years. We also made a comparative study of the
dlip vectors measured at the ground surface ruptures and the dislocation vectors of the
source fault inverted from strong ground motion records of the Chi-Chi earthquake. The
two vectors show good agreement, implying that a detailed mapping of dlip distribution of
active faults can contribute to modeling source faults of future earthquakes. We have further
conducted a comparative study on active tectonics of western Taiwan and Nankai trough
region. The geologic structure of western Taiwan is a mirror image of the structure
characterizing the source areas of great earthquakes along the Nankai trough: a left oblique
subduction (western Taiwan) and a right obligue one (Nankai trough). Based on this
correlation, western Taiwan is divided into five segments, 60 to 80 km long each, in terms
of active tectonic (earthquake) structure.
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Fig. 1. Index map of the 1999 Chi-Chi earthquake area. Simplified after Lin et al. (2000).
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Fig. 2. Map showing terrace distribution, topographic survey lines and a trench site in Tsaotun arca.

Modified afier Ota (2000).
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Fig. 3. Topographic profiles of the terraces and alluvia plain displaced by the Chelungpu fault.
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Fig. 4. Plan of the trench site in the suburbs of Tsaomn.
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Table 1. "*C dating results of the samples from the trench walls.

Sample | Lab. no. Location | Horizon | Material | Method Measured 813C | Conventional Calibrated age
number (Beta-) 14C age (y BP) | (%o0) | 14C age (y BP)| (Cal AD/BC; 1o)
11 145627 S15 2 (up.) | char. AMS 108.0+0.5% -25.3 modern
26 145625 S15 2 (up.) | char. AMS 370+40 -28.0 330+40 AD 1490-1640
AD 1460-1530/
31 145626 S3 2 (up.) | char. AMS 390+40 -26.8 360+40
AD 1560-1630
AD 1525-1560/
21 146760 | S11-S12 | 2(low.) | char. AMS 330+40 -28.0 280+40
AD 1630-1655
AD 1650-1670/
43 145621 S16 2(low.) | char. AMS 260+40 -26.9 230+40
AD 1780-1800
AD 1400-1430
6 145623 S9-S10 | 2(low.) | char. AMS 560+40 -26.8 530+40
AD 1530-1550/
1 145619 | S10-S11 | 2(low.) | char. AMS 270+40 -25.3 270+40 AD 1630-1660
3 145622 S12 1 char. AMS 520+50 -25.6 510+50 AD 1410-1440
20 145618 S14 1 char. AMS 106.6+0.5% -31.4 modern
18 145617 N16 1 char. AMS 109.2+0.5% -26.1 modern

FHRBE RV EFEEIE [EBeta Analytictt (2 &k %
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Fig. 6. A: horizontal displacement vectors and vertical displacement of the ground surface ruptures
associated with the Chi-Chi earthquake (Les et al., 2000), B: final slip distribution on the source
fault inverted from strong ground motion records of the Chi-Chi earthgquake (Daata et al., 2000).
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