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The relationship between Holocene cultural site distribution and
marine terrace uplift on the coast fringing Coastal Range, Taiwan

Hsiaochin Yang' and Wenshan Chen®
1. Collection and Research Division, National Museum of Prehistory
2. Department of Geosciences, National Taiwan University

GEOLOGICAL BACKGROUD

The late Cenozoic mountain belt of Taiwan, resulting from the collision between
the Eurasian and Philippine Sea plates, is known for its rapid tectonic uplift. The
uplift of the Coastal Range has been attributed to the slip of the Longitudinal Valley
fault, the plate-suture boundary fault separating the Coastal Range from the
Longitudinal Valley. The Longitudinal Valley fault system is a younger active
structure in which neo-geomorphological features are well preserved. The
topographic expression, which preserves young surface features, forms an extended
terrace, composed of alluvial-fan, stream, and marine terraces, covered by Holocene
alluvium and marine deposits on the eastern fringing of Coastal Range. The rapid
uplift is determined from the age of the corals overlying the terrace surface. Based
on radiocarbon analyses, the marine terraces formed about 5-1 ka during the late
Holocene. The results from the '*C dating data reveal a variable uplift rate in the
studied area from 2 to 12 mm/yr and it could be divided into five different tectonic
regions (Fig.1), i.e. Pahsientung, Changpin, Chengkung, Tungho-Tulan and Tulan

Bay region respectively.

Fig.1 Tectonic setting and morpho-tectonic division of Taiwan.
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SEA LEVEL CHANGE AND TECTONIC-UPLIFT RATE

Around 15,000 yr ago as postglacial sea level rose, the sea inundated the plains
fringing Central and Coastal Range. From the core logging results, the former
western plains of Taiwan were completed submerged by the sea water and the
shoreline advanced to the front of mountain around 10,000 yr ago. Until the end of
the mid-Holocene highstand (~6ka), several piedmont alluvial fans were gradually
built up along the mountain front and combined to form a new coastal plain.
However, due to the rapid tectonic uplift rate, the eastern coast of Taiwan displayed a
totally different scenario comparing with the western coast of Taiwan.

At the beginning of postglacial sea level rising, the rising rate was greater than the
tectonic uplift rate which induced the original piedmont alluvial fan or coastal plain to
be overwhelmed by sea water rapidly. Around 13.5 ka, the tectonic uplift rate
caught up with the sea level rising and broad wave-cut platform formed (Fig.2a).

The approximation of tectonic uplift and sea level rising rates was lasting from 13.5 to
Ska, but shoreline progradation may have been enhanced by increased slope erosion
which resulted in the alluvial fan forming at the later time of this period (Fig.2b). As
soon as the eustasy stabilized, the landmass continued to uplift which might have

enhanced the river incising and wave erosion rapidly (Fig.2c, 2d).
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Fig.2 The reconstruction of Late Pleistocene-Holocene sea level curve and the
relationship between sea level rising rate and tectonic uplift rate. 2a-2d:the

evolution of east coast fringing Coastal Range from postglacial to recent.

ARCHAEOLOGICAL RECORDS

88 archaeological sites were chosen in this study based on surface survey where
the archaeological chronology of cultural stage is established primarily through
examining pottery series and associated manual excavation. According to the fabrics
of potsherds and associated cabon-14 dating, these sites have been grouped into one
Iron Age (Jingpu culture, 2,000-500 cal yr BP) and three consecutive Neolithic stages,
i.e., Fushan (4,500-3,500 cal yr BP), Peinan (3,500-2,500 cal yr BP), and Chilin
(3,500-2,000 cal yr BP) cultural assemblages respectively. The earlier Neolithic
Cultural potsherds categorized as Tapenken Culture are also identified at Site CT and
CKI1. The Paleolithic remains were discovered at PHT and HMHST sites which
were littoral caves formed primarily by the wave action of the sea during Late
Pleistocene. Because of the competition of postglacial sea level rising and tectonic
uplift, the PHD littoral cave formed and submerged in the sea water again during
8,000-5,000 years ago which is identified by two beach sand layers exposing and
associated with Paleolithic and Neolithic remains respectively (Fig.3a). The

concentrated radiocarbon dates on two time periods, >15,000 (Paleolithic cultural
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layer) and <5,000 (Neolithic cultural layer) Cal yr BP respectively, are also
concordant with the estimation.
Although most of the archaeological sites were located on the alluvial fan, these

prehistoric people should be recognized as “strandloopers” (Fig.3a~3e).
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Fig.3 Relationship between site distribution and coastline displacement

As mentioned above, Holocene marine terraces have formed after Ska (Fig.2d).
When the Neolithic people came back to the “new born” coastal region again, the flat
marine terraces should be still situated in inter-tidal or shallow sub-tidal zone and the
alluvial fan where river began to incise might be the good choice for habitation.
According to the manual excavation project around Tulan Bay, Fushan Cultural
formation (4,300-4,180 cal yr BP) overlain on the stablized backbeach sand dune is
exposed. There are no clear evidences to support a shore-oriented settlement, but the
abundant alluvial depositional structures observed from the overlaying formation
reveals the stream depositional system was still active at this time. We also get the
similar proof from the Fig.3e.

The prehistoric culture complex of Taiwan was considered to be associated with
the dispersion of Austronesian-speaking people, no matter with the linguistic or
genetic studies. A large-scale Austronesian expansion began around 5,000-2,500
BC, and the east coast of Taiwan is situated at one of the critical positions to unravel
the mystery of Austronesian expansion. Our preliminary studies have revealed the

climate change resulting in a great impact on the mobility of strand population, but
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more detailed work is needed to specify all site locations, form, content, basic
function associations and approximate chronology and then reconstruct the cultural

evolution .
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