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Abstract

Contraction, transcurrent faulting, block rotation and even extension are four essential tectonic mechanisms
involved in the progressive deformation of arcuate collision belts. The neotectonic evolution of the Taiwan mountain
belt is mainly controlled by the oblique convergence between the Eurasian plate and the Philippine Sea plate as well
as the corner shape of the plate boundary. Based on field observations and tectonic analysis, and taking geophysical
data and experimental modelling into account, we interpret the curved belt of northern Taiwan in terms of
contractional deformation (with compression, thrust-sheet stacking, folding and transcurrent faulting) combined with
increasing block rotation, bookshelf-type strike-slip faulting and extension. As a consequence, the formation of the
extensional Taipei Basin, the division of conjugate strike-slip faulted domains and the variable nature and
distribution of paleostresses should not be interpreted in terms of distinct Plio-Quaternary episodes but should
reflect a single, albeit complicated, regional pattern of deformation. Our study demonstrates that in Taiwan,
contractional, extensional and transcurrent tectonics as well as rotations combine together and interact within a
single complex framework. The crescent-shaped mountain belt develops in response to oblique indentation by an
asymmetric wedge indenter. The distribution, nature and relative importance of these deformation modes are a
function of the shape of the indenter and the average direction of convergence.

1. Introduction

When deformation of the upper crust occurs in
a tectonic environment where oblique conver-
gence and indentation tectonics play a major role,
three major modes of deformation are common:
contraction, transcurrent motion and block rota-
tion (Freund, 1970; Biq, 1972; Fitch, 1972; Hos-
sack, 1979; Garfunkel and Ron, 1985; Nur and
Ron, 1987). Contractional deformation results in
folding and thrusting which thicken the upper

crust undergoing shortening, with development of
large compressional belts and foreland basins
(Hossack, 1979). Transcurrent deformation re-
sults in juxtaposition of previously unrelated sec-
tors while localized compressional ranges and
basins develop (Burchfiel and Stewart, 1966; Taira
et al., 1983; Sylvester, 1988). Block rotation may
produce lateral extrusion and facilitate basin for-
mation (Freund, 1970; Christie-Blick and Biddle,
1985; Garfunkel and Ron, 1985; Burke and
Sengor, 1986; Souriot and Brun, 1992).
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