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the highly shortened volcanic rocks and forearc and intraarc
basin sediments of the Coastal Range are thrusting over the
current sediments of the Longitudinal Valley. Slip rate along
the fault is up to several tens of mm/a [Angelier et al., 1997;
Shyu et al., 2006a], making it one of the fastest slipping
faults in the world. Ages of uplifted fluvial terraces in the
Coastal Range near Rueisuei (Figure 2) suggest that the
fault has been slipping at such high rates throughout at least
the Holocene [Shyu et al., 2006a]. Farther south along the
fault near Chihshang, many small to moderate earthquakes
illuminate the subsurface listric shape of the fault plane
[Chen and Rau, 2002; Kuochen et al., 2004].
[11] On the western side of the Longitudinal Valley, the

west-dipping Central Range fault slips at a lower rate than
the Longitudinal Valley fault and is active along the
southern two-thirds of the valley [Shyu et al., 2006b]
(Figure 2). Although currently not slipping at a high rate,
geomorphic evidence of the fault is clear and widespread
along the western side of the valley.
[12] Although volcanic arc rocks and associated turbidite

deposits of the Coastal Range generally constitute the
hanging wall block of the Longitudinal Valley fault, in the
southern part of the valley, the Lichi Formation crops out
immediately to the east of the fault as a very distinct
stratigraphic unit. This unit consists of various and abundant
blocks, sometimes tens of kilometers in size, within highly
sheared, chaotic sand and mud matrix [Ho, 1988]. The Lichi
Formation is either highly shortened and sheared deep
marine forearc or intraarc basin sediments [e.g., Biq,
1971; Teng, 1981; Hsü, 1988; Huang et al., 1992; Chang
et al., 2001] or slump deposits associated with mass wasting
of sediments on the steep slopes that bound these basins
[e.g., Page and Suppe, 1981; Barrier and Muller, 1984;
Barrier and Angelier, 1986].

3. Major Geomorphic Features of the

Southernmost Longitudinal Valley

[13] Along most of its length, the floor of the Longitu-
dinal Valley is a low-relief plain between the Central and
Coastal Ranges, formed by several trunk rivers and their
tributaries. In the southernmost part of the Longitudinal
Valley, however, several fluvial terraces, locally up to 300 m
above the current valley floor, exist between the two ranges
(Figure 3). These terraces are underlain by late Quaternary
alluvial deposits, mostly gravels and sand. Distinct mem-
bers of these fluvial landforms, from south to north, are the
Peinanshan, the Kaotai and Pingting terraces.
[14] The Peinanshan, south of the eastward flowing

Luyeh River, is a N-S elongated hill that perches up to
300 m above the Longitudinal Valley floor (Figure 3). This
feature is also known as ‘‘The Foot,’’ due to its peculiar
shape in map view. Lateritic soils overlie most of the
western part of the Peinanshan. Judging from the dates of
similar lateritic terraces in other parts of Taiwan [e.g., Chen,
1988], this implies that fluvial terraces atop the western
Peinanshan formed at least a couple tens of thousand of
years ago. Late Quaternary Peinanshan Conglomerate
underlies the lateritic soils of the fluvial terraces. This

stratigraphic unit consists mostly of rounded fluvial cobbles
of metamorphic rocks from the Central Range, including
schist and marble clasts [Hsu, 1956; Teng and Wang, 1981;
Barrier et al., 1982]. Volcanic and sandstone clasts, prob-
ably from the Coastal Range, are present locally. In the
eastern part of the Peinanshan, the Peinanshan Conglomer-
ate is indurated and dips steeply.
[15] Between the Luyeh and Luliao Rivers are the Kaotai

and several lower terraces. The highest of these are also
capped by lateritic soils. This and the fact that the Kaotai
terraces rest at elevations that are similar to elevations of the
Peinanshan terraces suggest that the highest Kaotai and
Peinanshan terraces are probably similar in age. The lateritic
soils of the Kaotai terraces are also underlain by fluvial
cobbles derived mostly from the Central Range, which
implies a source and origin similar to that of the Peinanshan
Conglomerate.
[16] Farther north, and east of the Luliao River, the small

Pingting terraces appear to be uplifted Peinan River bed
(Figure 3). The terraces divide into two major groups, the
higher eastern one sitting about 50 m above the current
riverbed. Uplift of the Pingting terraces has caused the
current Peinan River to narrow significantly where it flows
around the terraces. The lower elevation of the Pingting
terraces above the current river bed suggests that they are
much younger than the Peinanshan and the Kaotai terraces.
This is consistent with the fact that no lateritic soil covers
them. Instead, they are capped only by a thin layer of fluvial
gravels, locally up to 10 m thick. On both the northern and
southern flanks of the terraces, the Lichi Formation crops
out beneath the thin fluvial gravels.

4. Neotectonic Geomorphology of the Kaotai

and Surrounding Terraces

[17] Although the topographic features on the Kaotai and
surrounding terraces are not the most impressive in the area,
their relationship to underlying structures is the most
straightforward, and provides a basis for understanding
neotectonic geomorphic features elsewhere in the area.
North of the Luyeh River, geomorphic features clearly
indicate that a major reverse fault cuts across the large river
terrace 4, on which the village of Lungtien sits (Figure 4).
This reverse fault extends further to the north and forms the
approximate boundary of the Kaotai terraces and the Central
Range. Still further to the north, the fault appears to die out
to the north, just shy of the Luliao River.
[18] A very clear monoclinal scarp, up to 15 m high, runs

N-S across the Lungtien terrace north of the Luyeh River,
just west of Lungtien (Figures 4 and 5a). Between Lungtien
and the scarp, the surface of the terrace forms an anticlinal
warp. Other than the scarp and the warp, the Lungtien
terrace surface shows a gentle eastward slope that is
consistent with its Luyeh River origin. Therefore we believe
the scarp and the anticline are manifestations of a fault-
propagation fold updip of an east-dipping blind reverse fault
beneath the eastern part of the Lungtien terrace. In fact, this
clear feature was identified as an active structure long ago,
and was named the Luyeh fault by several investigators
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Figure 3. Major fluvial landforms near the southernmost Longitudinal Valley. Between the Central and
Coastal Ranges are several uplifted fluvial surfaces. South of the Luyeh River, the Peinanshan is an
elongate hill underlain by fluvial Peinanshan Conglomerate and capped by lateritic fluvial terraces. North
of the Luyeh River, the Kaotai terraces are lateritized fluvial surfaces that may be correlative with the
highest surfaces of the Peinanshan. East of the Luliao River, the lower Pingting terraces are underlain by
young, thin uplifted Peinan River gravels deposited on Lichi Formation.
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Figure 4. Detailed map of geomorphic features and active structures of the Kaotai terraces area. Note that the names of
terraces indicate only the relative ages of the terraces and do not imply correlation of the terraces; that is, terrace 4 north of
the Luyeh River may not be the same age as terrace 4 elsewhere. The Luyeh strand, a major strand of the Longitudinal
Valley fault, runs along the western edge of the Kaotai terraces and has produced a monoclinal scarp on the Lungtien terrace
to the south. To the north, the Luyeh strand dies out just south of the Luliao River. The other strand of the Longitudinal
Valley fault, the Peinan strand, runs within the Peinan River valley and through the Luanshan Bridge (LSB) about 200 m
from the eastern end of the bridge. Ages of terraces are calibrated ages (2s), in cal BP.

Figure 5. Selected topographic profiles of the Kaotai terraces area. Locations of the profiles appear in
Figure 4. (a) A topographic profile across the Lungtien and other terraces. The Luyeh strand produced a
monoclinal scarp, about 15 m high, about halfway downstream on the Lungtien terrace (terrace 4). Other
than the scarp, the terrace surface shows a gentle eastward slope that is consistent with the modern Luyeh
River bed. Notice that at the downthrown (west) side of the Luyeh strand, the Lungtien terrace is still
about 60 m above the current Luyeh River bed. We hypothesize that the Longitudinal Valley and eastern
flank of the Central Range are on the hanging wall block of a deeper Central Range fault that dips west,
under the Central Range. (b) A short topographic profile across the Luyeh strand on terrace 3. The terrace
east of the Luyeh strand is about 10 m higher than its counterpart west of the strand.
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