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Eastern Indonesia is a seismically active and rapidly deforming region due to convergence between
the Eurasian, Australian, Philippine Sea, and Pacific plates. The ~120 mm/yr westward motion of the Pacific
plate relative to the Australian plate has resulted in a left-lateral slip of ~80 mm/yr in eastern Indonesia. This
slip is accommodated by a large left-lateral strike-slip fault system, extending from Papua to Sulawesi. Several
damaging earthquakes occurred on this fault system, such as the 2018 M, 7.5 Palu earthquake (~2,200
fatalities) and the 1899 M,, 7.8 Seram earthquake (~3,800 casualties). However, the lack of geologic
information on the fault system, such as precise fault traces, geologic slip rates, paleoseismic history, and
recurrence intervals of large earthquakes, has been a significant barrier to understanding the active tectonics
and seismic hazard of this fault system. Thus, this research aims to improve the active fault map, uncover the
faulting and seismic behavior, and reveal the regional active tectonics by investigating the earthquake geology
of active faults in this fault system, focusing on central Sulawesi and the northern Banda Arc.

The study of the Palu-Koro fault in the northwest Palu Valley, Sulawesi investigates the fault
development based on tectonic geomorphic interpretations and field observations. The results show two
normal faults and a strike-slip fault in the valley. A basin-bounding normal fault marks the topographic break
between the mountain and valley. Another normal fault is observed east of the basin-bounding fault, cutting
old alluvial fans. The strike-slip fault is located within the valley as an intra-basin fault, crossing the distal part
of young alluvial fans, evidenced by intra-basin ridges in places. The surface rupture of the 2018 M, 7.5 Palu
earthquake in the valley shows a left-lateral displacement of up to 4 m. It is postulated that the development
of the Palu-Koro fault in the Palu Valley is characterized by the migration of faulting activity from the basin-
bounding fault to the intra-basin fault.

The Matano fault study on Sulawesi integrates tectonic geomorphic interpretations, electrical resistivity

tomography (ERT) surveys, ground-penetrating radar (GPR) profiling, and paleoseismic analysis to



investigate the easternmost portion of the Matano fault. The easternmost Matano fault comprises five
geometrical segments. Four segments predominantly show left-lateral motion, while one segment is a reverse
fault related to a restraining fault bend. The easternmost Matano fault records three surface faulting events in
the last millennium. The most-recent earthquake occurred between AD 1432-1819 with an estimated M,, of
~7.4 and a probable rupture length of 107 km. The average recurrence interval of the surface-rupturing
earthquake is calculated at 190-270 years, and the slip rate is estimated at ~30 mm/yr. Since the last surface
faulting event, at least 200 years have passed, exceeding the shortest average recurrence interval. Thus, the
next large earthquake on this fault should be anticipated. The easternmost Matano fault likely continues
offshore to the South Sula fault in addition to the Tolo thrust.

The study in the northern Banda Arc yields a detailed active fault map for the onshore region based on
tectonic geomorphic interpretations. In north Seram, geomorphic features such as uplified marine terraces,
fault scarps, and wind gaps represent active thrust faulting. The Kawa and Bobot faults are left-lateral strike-
slip faults in Seram, characterized by fault scarps, linear valleys, offset rivers, and shutter ridges. Numerous
active faults cut uplifted marine terraces in Amahai, Ambon, and surrounding islands. Some active faults
bound intramountain depressions in central Buru. Further investigation of the Ambon fault based on drone
mapping and GPR surveys reveals that the 40-km-long Ambon fault is a normal fault and deforms fluvial
terraces. The calculation of potential seismic hazards shows that the active faults in the region can produce
M,, >6.4 earthquakes. The Kawa fault could generate an My, 7.6 earthquake. The Ambon fault poses a
significant seismic hazard because it is located near populous areas such as Ambon City. The strike-slip faults
in Seram and other offshore strike-slip faults accommodate 29-45 mm/yr left-lateral slip in eastern Indonesia,

while the Ambon fault may absorb a portion of ~16 mm/yr extension in the Banda Sea.



