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[1] The island of Sulawesi, eastern Indonesia, is located within the triple junction of the
Australian, Philippine, and Sunda plates and accommodates the convergence of
continental fragments with the Sunda margin. We quantify the kinematics of Sulawesi by
modeling GPS velocities and earthquake slip vectors as a combination of rigid block
rotations and elastic deformation around faults. We find that the deformation can be
reasonably described by a small number of rapidly rotating crustal blocks. Relative to the
Sunda Plate, the southwestern part of Sulawesi (Makassar Block) rotates anticlockwise at
�1.4�/Myr. The northeastern part of Sulawesi, the Bangai-Sula domain, comprises three
blocks: the central North Sula Block moves toward the NNW and rotates clockwise at
�2.5�/Myr, the northeastern Manado Block rotates clockwise at �3�/Myr about a nearby
axis, and East Sulawesi is pinched between the North Sula and Makassar blocks. Along
the boundary between the Makassar Block and the Sunda Plate, GPS measurements
suggest that the trench accommodates �15 mm/yr of slip within the Makassar Strait with
current elastic strain accumulation. The tectonic boundary between North Sula and
Manado blocks is the Gorontalo Fault, moving right laterally at about 11 mm/yr and
accumulating elastic strain. The 42 mm/yr relative motion between North Sula and
Makassar blocks is accommodated on the Palu-Koro left-lateral strike-slip fault zone. The
data also indicate a pull-apart structure in Palu area, where the fault shows a transtensive
motion and may have a complex geometry involving several active strands. Sulawesi
provides a primary example of how collision can be accommodated by crustal block
rotation instead of mountain building.
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1. Introduction

[2] Relative motions between major, fast moving plates
can sometimes be accommodated within a complex deform-
ing zone that involves microblocks rotating rapidly about
nearby poles (e.g., Cascadia, Marianas, Vanuatu, Papua
New Guinea, New Zealand, Tonga) [McCaffrey et al.,
2000; Kato et al., 2003; Calmant et al., 2003; Wallace et

al., 2004, 2005], resulting in complex plate interactions.
The boundaries between these rotating microplates are often
the sites of major collisional orogenies, subduction zones,
rift systems, and rapidly slipping transform faults. Accurate
assessment of the kinematics of these convergent plate
boundary microblocks, by using Global Positioning System
(GPS) techniques for example, may help us help us resolve
long-standing questions about the forces driving microplate
rotation.
[3] Because the triple junction between the Philippine

Sea, Australian, and Sunda plates in Southeast Asia is
highly seismically active and is characterized by rapid
rotations of small blocks revealed by both geological and
kinematic studies [Fitch and Hamilton, 1974; Hamilton,
1972; Kreemer et al., 2000; Silver et al., 1983a; Silver and
Moore, 1978; Simons et al., 2000; Stevens et al., 1999;
Vigny et al., 2002; Walpersdorf et al., 1998a, 1998b]
(Figure 1), it constitutes a type example of how a collision
can be accommodated by block rotation instead of mountain
building. However, to more fully understand this process, a
more precise description of these microblock’s motions and
a better understanding of the main active structures of the
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