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Abstract

This study aims to investigate the tectonic activity of the plausible active fault
system at the northern Longitudinal Valley (NLV) in eastern Taiwan. We utilize 6m
LiDAR DEM image provided by the Central Geological Survey (CGS), with 20m DEM
and 5Sm contour map as aids, to map active tectonic features along the western flank of
the Coastal Range by observing their geomorphology. Also, we conduct field survey to
examine our mapping results and to identify outcrops with recent faulting. To quantify
the tectonic activity of this fault system, we use QGIS and slip restoration method to
measure its cumulative left-lateral offset and further propose its slip rate.

Our mapping shows that the fault system comprises a series of right-stepping en-
¢chelon fault traces, reflecting a newborn left-lateral strike-slip fault system. We also
discover three streams in series with small left-lateral displacement and several offset
alluvial fans, which are strong evidence of recent fault activities. These findings
correspond with the geodetic data over the past century and surface rupture of the 2018
Hualien earthquake in the NLV, demonstrating significant left-lateral strike-slip
component of the fault system in this region. For the maximum cumulative left-lateral
displacement, we find this system has 300 to 310 meters offset on average.

Since we did not find any high alluvial fan terraces covered by lateritic soil in the
field, we assume that the ~300m displacement is accumulated after the streams at the
western flank of the Costal Range incised deeply into the bedrock. Considering the
uplift motion is not dominant in the NLV, low sea level period during the Last Glacial
Maximum (LGM, 14.5-30 ka ago) could provide the driving force of incision. We can
thus derive the long-term strike-slip rate of this fault system from dividing the
cumulative left-lateral offset by the elapsed time since LGM. The slip rate ranges from
10.0 to 21.4 mm/yr, which is comparable with the slip rate of the Longitudinal Valley
fault (LVF), the principal active fault in eastern Taiwan, reported in previous studies.
As a result, we suggest this strike-slip fault system is active, dominating the left-lateral

movement in the NLV.

Keywords: tectonic activity, the northern Longitudinal Valley, the western flank of the

Coastal Range, left-lateral strike-slip fault
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Profile 1

Lingding Fault Fault trace in This Study Marine Terrace
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Profile 1

Lingding Fault Fault trace in This Study Marine Terrace
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Profile 2

Lingding Fault Fault trace in This Study Marine Terrace
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