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EVAT e Tectonic Evolution of Sulawesi, Indonesia:

Reconstructed by Analysis of Deformation Structures
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On the basis of metamorphic and structural analyses, the Biru Metamorphic Complex
exposed in southern part of the West Divide Mountain Range was assessed as a main
part of the basement of South Sulawesi with the Bantimala Metamorphic Complex and
Barru Metamorphic Block. The metamorphic complex is composed of metamorphic
rocks of epidote-amphibolite and amphibolites facies. Major and trace elements
characterize the plotolith of the Biru metamorphic rocks as mid-oceanic ridge basalts
(MORB), calc-alkali basalts and island-arc tholeiites (IAT). The Early Cretaceous K-Ar
age (109 + 2.4 Ma) indicated that the metamorphism of the Biru Complex was coeval
with those in Bantimala Complex and Barru Block. The common general trends of
structural elements such as NE-SW striking and south dipping schistosities also
indicates similar tectonic environment with Barru Blocks, although diverse of lithologic
association are quite different, particularly in Bantimala Complex. The schistosity (S0)
defined by preferred orientation of mineral inclusions in the core of garnet, epidote and
plagioclase porphyroblasts and main schistosity (S1) parallel to isoclinals fold axial
plane (F1, F2) were formed during the plastic deformation (D1) simultaneous with a

regional metamorphism (M1). The evidence of D1 deformation is commonly very limited
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in the quartz texture, it is seemingly caused by a contact metamorphism in association
with the emplacement of the Biru granodiorite rocks (M2) in Middle Miocene, although
array of elongated subgrains and seriated boundaries still be preserved as a relic of D1.
C-axis LPO pattern of quartz suggests the non-coaxial flow under the dominant
operation of basal<a> slip system. In some areas, metamorphic rocks show an overprint
of cataclastic texture (D2). Annealing of plastic deformation structures and
superimposed cataclastic deformation were probably resulted from the Middle Miocene
uplifting of the West Divide Mountain Range associated with formation of Walanae
Fault System.

The Walanae Fault Zone is a major tectonic structure and its activity is thought to
have played a major role in Neogene and Quaternary structural development in the
South Sulawesi. In order to clarify stress states associated with the activity of East
Walanae Fault and their contribution to the tectonics in South Sulawesi during
Neogene and Quaternary, paleostress states around Walanae Fault System were
determined using the multiple-inverse method from fault slip and calcite twin data
collected from Oligocene-Pliocene volcano-sedimentary rocks. Fault slip data of the Biru
area adjacent to the West Walanae fault Zone shows o:-axis ranging from NNW-SSE to
NNE-SSW and os-axis nearly vertical. Along the East Walanae Fault zone,both fault
slip and calcite twin data yield consistent stress states over the studied area and
reliable stress tensors (maximum and minimum principal stresses: 0:and o3, and stress
ratio(®) as well as fault-slip data, a predominance of NE-SW-to-E-W trending o: and
vertical to moderately-south-plunging o: with generally low ®. These stress states
could activate the EWF as a reverse fault with a dextral shear component and account
for constructional deformation structures and landform around the trace of the fault.
Most of the calcite twins and mesoscale faults were activated during the latest stage of
folding or later. Based on the morphology and width of twin lamellae in the carbonate
rocks, twinning of calcite in the deformation zone along the EWF may have occurred
under the temperature around 200°C. Inferred paleostress states around the EWF were
most likely generated under the tectonic conditions influenced by the collision of
Sulawesi with the Australian fragments since the Late Miocene. The Late Quaternary
radiocarbon ages (3050 cal BP and 3990 cal BP) of sheared soils collected from the
outcrop near the EWF trace indicated that the deformation associated with the activity
of the EWF is still continued. Present crustal deformation under the E-W to NE-SW
compression stress states is also inferred from the N-S trending geomorphological
sequence, among which further morphostructural differentiation is proceeded.
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