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& 3-1: Field-trip stop: the first

and
Field-trip Stops

BR: Backbone Ranges
CP: Coastal Plain

CR: Coastal Ranges
HR: Hsuehshan Ranges
WEF: Western Foothills

Taiwan Strait

¥

number is the day of field trip;
the second number is the stop.
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At this stop, the shape and geometry of the Western Hengchun Hill can be observed.

Three distinct geological units are distributed in the Hengchun Peninsula: the Middle-Late

Miocene Mutan Formation turbidite in the east, the Plio-Pleistocene shallow marine

sequences in the west, and the Kengting Melange along the Hengchun Velley. The high
uplift rate in this area suggests fast rising of the block west of the Hengchun fault. Also,
two reddish-green igneous blocks are exposed at Chienshan. The Chienshan blocks are
strongly sheared and altered and consist mainly unsorted, unstratified angular fragments
of basalt, diabase, gabbro, and anorthosite (Page and Lan, 1983).

Looking southward

Late Miocene
urbidite lerrane

» > HENGCHUN
» VALLEY

Tt ...’;-~»" ‘?. ,;.‘ '.:_ T Y - = — -.'.".
Kenting melange % 1°» 7 \_K._ ; _
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Sketch of general geology of the Hengchun Peninsula viewed from Chienshan and
relationship of formations and faults in the Hengchun Peninsula
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The geometrical distribution of the shear features in the Kenting Mélange suggests
that this zone dips to the east with an angle of about 30" or less. In order to avoid
confusion, Chang et al. (2003) proposed to name the shear zone as the “Kenting Fault”.
To the east, in the hanging wall of the Kenting Fault, the Mutan Formation has been
thrust westward along the Kenting Mélange and formed the principal mountain range
of the Hengchun peninsula. To the west, in contrast with the sinuous upper boundary
of the mélange zone, the western boundary of the Kenting Mélange is a linear
structure, which is cut by the steeply east-dipping Hengchun Fault.
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" FIG. 20 .- Colonne détaillée du chenal de Shihaen (stens gate).
Detailed colusn of the channel of Shihmen [stons gate) 3
Les awnraux des différents chenaux correspondent 3 ceux de la Figure 19. Levée le 10,2,1983 : &
en collaboration avee C. RAVENNE (IFP) et L © HUANG (C.P.C.) en mzjeure partie publiée par
C. RAVEWNE et T.C. HUANG dans PELLETIER et WU (1984).

The Miocene Shihmen Conglomerate is a late Miocene feeder channel along the Schungchi river.
The gravels include gaurtzose sandstone, granite, schist, marl, gabbro, diabase, basalt, dacite and
rhyolite. Most gravels are subrounded. Mafic igneous and meta-igneous lithic clasts form a natural
gorge with both fining and coarsening upward cycles. The presence of mafic rocks during the
collision must be explained in any models of geological evolution of the Hengchun Peninsula.
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Topographic and geological map of the southernmost Central Range
(geological data after the Central Geological Survey). Topography clearly
shows the well-aligned en-echelon structure pattern in the eastern flank
of the Central Range.
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East-west striking Antiforms in the Lushan Formation of the Taimali beach
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A huge classical sandy turbidite block is exposed along the coast north of the Fukang fishing port . The
sandstone block is overturned. Its composition is similar to that of Loshui Formation exposed on the
east coast of Hengchun Peninsula. Late Miocene (NN11) nannofossils have been reported from this
sandstone block (Chi, 1981). This age is similar to Hengchun Peninsula turbidites, but older than the
Plio-Pleistocene forearc turbidites and the muddy matrix of the Lichi Melange (3.5-3.7 Ma) in the
Coastal Range. Again, fission track analysis on zircon grains separated from the sandstone block here
shows an age pattern similar to those of the Hengchun Peninsula, but differs from the forearc
turbidites in the Coastal Range.
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Lichi Mélange

Kenting Mélange

to, the Luzon Arc

Matrix Intensely sheared mudstones without distinctive stratification. Some layers with coherent stratification have been
locally reported
0 Texture Scaly foliation, dense pattern of small faults with slickenside lineations (mainly thrust and strike-slip in type, also
Q normal)
= Exotic Ophiolitic blocks (including basic to ultrabasic rocks) and sedimentary blocks (including sandstone,
E blocks sandstone/shale interbeds, shales and limestones), metric to kilometric in size
—_ Boundary | Bounded by west-verging thrusts at both eastern and western boundaries of mélange zone
g structure
| Footwall | Quaternary fluvial deposit (both Lichi and Kenting) and coral reef (Kenting only) in the west
Tectonic | Mainly NW-SE compression indicated by fault slip data and other structures inside the mélange
regime
Clay illite (48.8%), chlorite (8.4%), kaolinite (13.9%), lllite (57.8%), chlorite (10.3%), duckite (11.5%),
mineral smectite (1.9%) and mixed-layer clay minerals montmorillonite (2.0%) and mixed-layer clay minerals
(27.0%) (18.6%)
Age of Rather well constrained, 3.5~3.7 Ma Large dispersion of ages, approximate range 1 to10 Ma
matrix
Exotic Include both Miocene and Pliocene sedimentary Include Miocene turbiditic blocks, but does not include
blocks rocks and Miocene volcanic rocks (with volcanic Pliocene sedimentary rocks and Miocene volcanic rocks
breccias, tuffs, and volcaniclastic turbidites) issued
from the Luzon Arc
n Pebbly Locally reported (especially in the rivers of the central | Not found (but many conglomerate blocks exposed)
Q layer segment)
g Limestone | Pliocene Kangkou Limestone (around the summit of | Pleistocene Hengchun Limestone (apron coral reef and
El_) included | the volcanic arc east to the mélange) lagoon phase limestone exposed in west of the mélange)
“a_a Hanging | Miocene volcanic basement overlaid by Pliocene Miocene turbidite formation to the east
Y= | wall strata | turbidites to the east
o Geographi | Along the southwestern flank of the Coastal Range, In a narrow area of low hills that bound the main range of
c location | east of the Central Range and Longitudinal Valley Hengchun Peninsula (souther extension of Central
Range) to the west
Geologica | Between the Taiwan accretionary prism/Central Between the foreland of the Taiwan belt and the western
| location | Range and the Luzon volcanic arc flank of the southern Taiwan accretionary prism
Origin of | Basement of forearc basin (probably the Philippine South China Sea oceanic crust
ophiolite | Sea oceanic crust)
Tectonic | Forearc mélange: originates from the thrusted strata | Formed at the front of an accretionary prism above the
origin at the front of a forearc basin west of, and attached subduction zone, representing the relic of a submarine

trench.
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Lungtien and Gautai are located at high large terraces within the Longitudinal Valley in the
Luyeh area (Fig. 5-25). Large terrestrial fluvial deposits, which extend from north of Luyeh
to the entire Peinanshan area, appear to be products of the Peinan River and the Luyeh
River from Pleistocene to present-day. Along the Luyeh river banks, at least 3-5 terraces
can be observed at the different heights, indicating a rapid uplift and river incision in the
area. The village of Lungtien is situated on the highest and largest, and presumably the
oldest terrace of the Luyeh River. An N-S trending geomorphic scarp occurs at the Lungtien
terrace.

In the trip, we will observe this scarp of Luyeh fault. The scarp of about 8-12 m high shows
the east side going up. GPS data during the last 2-3 years indicate horizontal shortening
occurred across the scarp (Chen et al., 2005). Together with the leveling data, it indicates
that this scarp represents an active reverse fault scarp. In addition, we can also observe
fractures with compressive features in the retaining walls at the foot of the scarp. This
reverse fault scarp likely represents the surface trace of the Luyeh fault, which has been
previously mentioned, although description is very limited. A few topographic profiles with
detailed measurements across the scarp showed a growing anticlinal fold, which is
presumably related to the reverse fault, in the hanging wall. We interpret this as that the
Luyeh fault is probably locked at the shallow surface level. The Luyeh fault extends farther
south and it likely affects significantly the deformation of the Peinanshan massif. The
Peinanshan massif is composed of Plio-Pleistocene shallow marine to fluvial deposits (Chi
et al., 1983). This massif is deformed by two faults on its both sides, the Luyeh fault to the
west and the Lichi fault to the east (Fig. 5-26). At the top of Gautai, we can observe folded
strata of the Peinanshan syncline. In addition, several levels of the terraces of the Luyeh
River show clearly this growing syncline: older the terrace is (i.e., higher), more titled.
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Detailed map of geomorphic features and active structures of the Gautai 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 Gautai 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.
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At stop 3-4, it exposes the uppermost part of the Tuluanshan
Formation with epiclastics and the lowest section of the fine-
grained turbidites of the Fanshuliao Formation (Chen and Wang,
1988; Chen, 1997b). According to Chen (1997b), the epiclastic
sandstone and conglomerate of the Tuluanshan Formation are up
to 200 m thick at the locale. Conglomerates are matrix-supported
with rounded andesite and limestone clasts up to 10 cm long. The
epiclastic sandstones are thinly-bedded, non-welded and
composed of detrital fossils and fragmented phenocrysts,
displaying Bouma sequence typical of the products of turbidity
currents. These deposits, which comprise high proportions of
resedimented clasts that were originally accumulated in shallow
waters, are interpreted as accumulated in a submarine and distal
volcano-apron environment (Chen, 1997b).
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Stop 3-5: Stratigraphy and major fauna in the Tungho Limestone and the
overlying turbidite layers of the Chengkung intra-arc basin (Huang et al., 1995).
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, , Shitiping is an uplifted marine terrace composed of
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capped with Holocene coral limestone. Ignimbrites are
glassy pyroclastic rocks formed by pyroclastic flows
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Backbone Range Tananao Metamorphic Complex

d ﬁ 91-?31 , ?‘ m (Eocene-Miocene) (Paleozoic to Mesozoic)
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A contact zone between granite and marble is observed near Baisha Bridge. Rocks near the granitic intrusions
may contain amphibolite facies minerals. The P-T conditions as revealed by the Chipan granitic gneiss and
Kainangang foliated gneiss indicate three episodes of metamorphism — the first stage at 2 kb and ca. 500°C, the
second at 5-7 kb and 650-700°C, and the third stage at 4 kb and 450°C. Jahn et al. (1986) and Lan et al. (1996).
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This stop begins at the western exit of the Pilu tunnel. We will first observe the strongly
sheared quartzite and siliceous schist unit of the Tananao metamorphic complex and then
walk northwest along the highway to the contact between the Paleozoic/Mesozoic
basement and the Eocene Pilushan Formation of the slate belt. In this area, rocks of the
Paleozoic/Mesozoic basement and the Backbone Range slate belt are strongly sheared.
Well-developed shear structures such as stretched pebbles, S-C fabrics, noncoaxial
pressure shadows, shear band, and stretching lineations can be observed at this outcrop.
The chlorite-mica stacks aspect ratio is over 30 in the contact zone, this might indicate that
the contact is a shear zone. Note that the sense of shear indicated by asymmetric fabrics is
consistent with west-vergent thrusting, despite the observation that the rocks are exposed
well to the east of the divide—that is, within the retrowedge where the instantaneous
strain may be dominated by backthrusting. This paradox may be explained by the fact that
the fabrics record a long-term history that largely occurred within the prowedge prior to
eastward advection through the doubly vergent wedge system.
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Stretched quartz pebbles in Eocene slates S-C band in the Eocene slate at the west
near the contact. entrance of the Pilu tunnel.
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Conglomeratic layers lying in between the Eocene and Miocene (probably older) slates exposed at 120.3
km near Kuanyuan along the Central Cross-Island Highway. This is the so-called N-Conglomerate. The
quartz grains are slightly deformed.
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