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Seismogenic Mechanism of the 2012 North Sumatra off
West Coast Earthquake and Its Influences on Seismicity
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Abstract: On April 11, 2012, a large earthquake (My8. 6) and by far the largest strike-slip event
ever recorded, struck the west coast of north Sumatra and was followed 2 h later by an My 8. 2
earthquake. A number of issues remain unclear such as the reason for the unusually large strike-
slip earthquakes occurring in the intra-oceanic lithosphere, correlations between these two earth-
quakes, and the manner in which they influence seismicity. Therefore, this paper analyzes the

nucleation background of the My8. 6 earthquake according to the region’s geological environment
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and geophysical observation results. Although the earthquake occurred in the Wharton Basin
southwest of the Sunda Trench in the Indian Ocean, the strike-slip faults are well developed with
complex deformation and frequent seismic activity. In the movement toward northwest of the In-
dian plate, the motion exhibits a gradual south-north (S-N) differential evolution resulting in in-
ternal shear stress in the plate. Elastic strain energy is accumulated in the north-south (N-S)-
trending fault in the Wharton Basin, which eventually led to the occurrence of the large strike-slip
earthquake. In addition, the static Coulomb stress change calculation of the My8. 6 earthquake
shows that Coulomb stress increase of more than 0. 05 MPa was induced on the My38. 2 aftershock
source, which played a triggering role. However, the great earthquake had a slight influence on
the mainland nearby. The Sumatra Island is located in the stress shadow of —0.03 MPa with a
decreased risk of strong aftershocks. The spatial distribution of the aftershocks agrees with the
Coulomb stress increase area.

After the earthquake, the global seismicity (M=5.5) showed a sudden increase that did not
appear after five other M—=8. 5 earthquakes in this century. The earthquake also had a certain
effect on seismic activity in the Chinese Mainland, where the M™>>4. 5 seismicity apparently in-

creased after the main shock.

Key words: 2012 Sumatra M,, 8. 6 earthquake; Strike-slip earthquake; Seismogenic mechanism;

Static earthquake triggering; Seismic activity; Chinese Mainland
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