
Contents lists available at ScienceDirect

Quaternary International

journal homepage: www.elsevier.com/locate/quaint

Tectonic controls on the stratigraphic development of the rifted Taipei
Basin: A late quaternary marine-influenced inland half graben

Pin-Ju Sua,b, Andrew Tien-Shun Linc,∗, Jyr-Ching Hua, Louis Shu-Yu Tenga

a Institute of Geosciences, National Taiwan University, No. 1, Sec. 4, Roosevelt Rd., Taipei, 10617, Taiwan, Republic of China
b Central Geological Survey, No. 2, Ln. 109, Huaxin St., Zhonghe Dist., New Taipei, 235, Taiwan, Republic of China
c Department of Earth Sciences, National Central University, No. 300, Zhongda Rd., Zhongli Dist., Taoyuan, 32001, Taiwan, Republic of China

A R T I C L E I N F O

Keywords:
Basin subsidence
Rift basin
Stratigraphic development
Eustatic fluctuation
Sediment supply
Taipei Basin

A B S T R A C T

We establish the three-dimensional stratigraphic architecture of the Taipei Basin and its spatiotemporal pa-
laeoenvironmental development during the past 50 kyr by analysing 36 borehole cores and 177 age dates. We
calculate the rates of basin subsidence from the borehole data at depths where radiocarbon age dates are
available. Our results indicate that, during the eustatic sea level falling period (35–20 ka), low rates of sediment
supply and/or rapid basin subsidence controlled sedimentation, leading to a change in the depositional en-
vironment from gravelly braided rivers, through sandy braided rivers, to meandering rivers with falling eustatic
sea level. During the early stage of eustatic sea level rise (∼20–10.2 ka), balanced rates of sediment supply,
eustasy and basin subsidence maintained the meandering river environment. Rapid sea level rise led to the initial
appearance of estuarine facies at ∼10.2 ka and widened the distribution of the estuarine environment after 8.5
ka; however, the coeval phases of rapid basin subsidence ∼10.6–10.2 ka and 9–8.5 ka promoted the first ap-
pearance and widening of the estuary, respectively. After 7 ka, when the eustatic sea level and rate of basin
subsidence remained relatively stable, sufficient sediment supply gradually infilled the estuary. The established
stratigraphy improves our understanding of the factors controlling stratigraphic development in marine-influ-
enced inland half grabens, specifically in the Taipei Basin with high rates of sediment supply. Accommodation
space in the Taipei Basin was governed by eustatic fluctuations with modulations by basin subsidence and
sediment supply since the last glacial period.

1. Introduction

Rising eustatic sea level since the last glacial period has promoted
the appearance of estuaries along coastlines worldwide, thus empha-
sising the importance of studying estuarine environments. The vertical
variation in the fluvial–estuarine–fluvial tripartite model proposed by
Roy et al. (1980) is widely accepted. Furthermore, conceptual models of
stratigraphic stacking patterns for both wave-dominated (Roy, 1984;
Dalrymple et al., 1992) and tide-dominated (Dalrymple et al., 1992)
estuaries have been established. Recent studies have focused on the
factors controlling palaeoenvironmental changes (e.g. Ricci Lucchi
et al., 2006; Granja et al., 2010; Tesson et al., 2011; Amato et al., 2013;
Milli et al., 2013; Traini et al., 2013) and stratigraphic architectures
(e.g. Hori et al., 2001; Anthony et al., 2002; Holz, 2003) on tectonically
stable coasts, as well as in tectonically active areas (e.g. Willis, 2000;
Wilson et al., 2007; Gobo et al., 2014). Although previous works have
studied the tectonic controls on estuarine stratigraphy (e.g. Ricci Lucchi
et al., 2006; Granja et al., 2010; Tesson et al., 2011), little attention has

been paid to the interplay between tectonic subsidence/uplift and eu-
static fluctuations (Tanabe et al., 2013).

The Taipei Basin is an active rift basin located 10 km inland from
the coast of northern Taiwan (Fig. 1). The basin is connected to the sea
through a river channel, which resulted in the development of a
brackish environment during the Holocene transgression (Wang-Lee
et al., 1987; Peng et al., 1999; Teng et al., 2000). The post-50-kyr basin
fill records a complete sedimentary cycle with a vertical stacking pat-
tern characterised by a fluvial–estuarine–fluvial tripartite facies dis-
tribution. Comprising well-preserved sediments, with an excellent age
constraint, as well as well-established eustatic sea level curves for the
past 50 kyr, the Taipei Basin is an ideal natural laboratory for studying
the interplay between tectonics, eustatic changes and sediment supply.

We first establish the spatiotemporal palaeoenvironmental frame-
work for the Taipei Basin based on sedimentary facies analysis of 36
evenly distributed borehole cores and 173 radiocarbon age dates and 4
thermoluminescence age dates. Basin subsidence is then calculated for
each dated horizon in the studied boreholes, using input parameters of
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