
For permission to copy, contact editing@geosociety.org
q 2001 Geological Society of America 1249

GSA Bulletin; October 2001; v. 113; no. 10; p. 1249–1271; 15 figures.

Stratigraphic architecture, magnetostratigraphy, and incised-valley
systems of the Pliocene-Pleistocene collisional marine

foreland basin of Taiwan

Wen-Shan Chen
Department of Geology, National Taiwan University, 245 Choushan Road, Taipei, Taiwan, Republic of China

Kenneth D. Ridgway*
Department of Earth and Atmospheric Sciences, Purdue University, West Lafayette, Indiana 47907-1397, USA

Chorng-Shern Horng
Institute of Earth Sciences, Academica Sinica, Taipei, Taiwan, Republic of China

Yue-Gau Chen
Department of Geology, National Taiwan University, 245 Choushan Road, Taipei, Taiwan, Republic of China

Kai-Shuan Shea
Central Geological Survey, Ministry of Economic Affairs, Taipei, Taiwan, Republic of China

Ming-Guan Yeh
Taiwan Petroleum Exploration Division, Chinese Petroleum Corporation, P.O. Box 63, Miaoli, Taiwan, Republic of China

ABSTRACT

Lithofacies analysis, magnetostratigra-
phy, and seismic profiles of Pliocene-Pleis-
tocene foreland basin deposits of Taiwan
provide a framework to evaluate the strati-
graphic development of a collisional marine
foreland basin. We have recognized several
scales of stratigraphic packages and uncon-
formities in deposits of the Taiwan foreland
basin. Small-scale (20 to 150 m thick) strati-
graphic sequences contain upward-shallow-
ing, marine lithofacies successions that are
bracketed by thin coquina sandstones. We
interpret the small-scale stratigraphic
packages as ‘‘parasequences’’ in the tradi-
tional sequence stratigraphy model, the
thin coquina sandstones representing ma-
rine-flooding intervals. The average dura-
tion of individual small-scale packages was
in the range of 37.5 k.y., on the basis of our
magnetostratigraphy. These sequences are
interpreted as the product of eustatic sea-
level change possibly related to the orbital
time series of obliquity.

Intermediate-scale stratigraphic sequenc-
es are 150 to 1000 m thick and are bounded
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by unconformities that are well exposed in
outcrop and can be clearly identified in
seismic sections. The unconformity surfaces
have several hundred meters of relief and
represent periods of major fluvial valley in-
cision in the foreland basin. One of the un-
conformities is locally an angular one that
we interpret as representing a growth
structure that formed during structural up-
lift of the proximal margin of the foreland
basin at ca. 1.25 Ma. Across this angular
unconformity, there were marked increases
in rates of sediment accumulation and tec-
tonic subsidence in the foreland basin. Oth-
er major unconformities that bound inter-
mediate-scale stratigraphic sequences are
high-relief disconformities. These unconfor-
mities may be the product of eustatic
changes, because there has been little
change in rates of sediment accumulation
and tectonic subsidence across these un-
conformities. The duration of individual,
intermediate-scale packages ranges from
;100 000 to 700 000 yr, on the basis of
magnetostratigraphy and biostratigraphy.
We interpret the intermediate-scale se-
quences as ‘‘sequences’’ in the traditional
sequence stratigraphy model.

Our analysis of the Pliocene-Pleistocene

deposits of the Taiwan foreland basin has
several implications for understanding the
stratigraphic evolution of this collisional
marine foreland basin. (1) Deposition in the
Taiwan foreland basin appears to have
been punctuated by at least five episodes of
erosion and major fluvial valley incision.
Large volumes of sediment were eroded
from the proximal margin of the foreland
basin and transported to more distal parts
of the foreland basin or to depocenters out-
side the foreland basin system during all
stages of basin development. (2) The pres-
ence of high-relief unconformities and
growth structures in the Pliocene-Pleisto-
cene foreland basin deposits suggests a
well-developed wedge-top depozone in the
foreland basin system. (3) The Pliocene-
Pleistocene strata of the foreland basin of
Taiwan record ;2.3 m.y. of deposition, on
the basis of our magnetostratigraphy. Sed-
iment accumulation rate was on the order
of ;950 m/m.y. during the earlier stages of
basin development. During the later stages
of basin development, sediment accumula-
tion rate increased to ;1900 m/m.y. Sedi-
ment accumulation rates in the collisional
marine foreland basin of Taiwan are much
higher than previously published rates




