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A study of the headward erosion and
stream capture: an example from Chenyolan
river area, Yushan National Park, Taiwan.
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ABSTRACT

The Chinmentong Cliff at Patungkuan in the Yushan National Park is one of
the largest collapsed lands in Taiwan. It is also a classic example of headward river
erosion as well as river capture. It is an excellent location for geologic research and
exemplification of cliff, fault, watershed, and collapsed land. Chinmentong CIiff is
divided into the following three areas, based on the characteristics of collapse,
stratigraphy and the nature of the rock, (1)Area C Lushan formation (slate) area;
(2)Area D Chinmentong fault rubble belt; (3)Area E Chiayang formation
(metamorphic sandstone interspersed with slate.) Wooden posts were sunk in the
ground at the crest of the collapsed cliff in order to measure the rate of headward
erosion. Besides doing field research and photographic records at fixed intervals,
measurements were made also at unspecified time during the typhoon, heavy rain,
and spring rain seasons. These were accompanied by discontinuity survey research,
geographic information systems analysis, as well as aerial photography analysis to
explore the development mechanism of the cliff. Also, these were collated with
previous studies and textual evidence about the Yushan area left by others. Finally,
the study estimates the future evolution of the collapsed cliff.

The collapse mechanism of the Chinmentong Cliff is mainly affected by the main
structure of Chinmentong fault, causing the rocks to be shattered, in particular, in
saddle Area D, high joint density is accompanied with the development of the fault.

The tensile fractures caused by the action of releasing the pressure, and the
cleavage of the slate, all make the rock composition of the Chinmentong cliff
special. The pebbles are a conglomerate type like gum combed through the hair.
With the help of the external effects, such as rain erosion, heavy rains, typhoons,
earthquakes, repeated hot and cold (or dry and moist), and frost, the headward
erosion at the Chinmentong Cliff is vapid with a rate of 5.75m/year to 8.89m/year in
a southerly and southwesterly direction. The surface area of the collapse has
expanded 2.5 times in 59 years. It is estimated that in 3—5 years, it could reach the
watershed, and initiate the river capture (the Chenyoulan River capturing the
Laonong River). In about fifteen years will affect the Yushan to Patungkuan trail.
the trend of its collapae is to move with increasing speed toward the north peak
ridge line of Yushan. Ultimately this will affect the whole Patungkuan area and
even the shape and appearance of the Yushan mountain range.
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