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Spatial distribution of foreshocks and aftershocks of the 2011 Tohoku earthquake and
their focal mechanisms
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We estimated centroid moment tensors of foreshocks and aftershocks of the 2011 megathrust earthquake in eastern Japan with
Mw 9.0. Obtained result shows that foreshocks were basically interplate earthquakes with thrust type focal mechanisms and those
were distributed in a localized area off Miyagi. The mainshock hypocenter is located in the southwestern edge of this foreshock
area. Aftershocks are widely distributed from off Iwate to off Chiba and have various types of focal mechanisms. Interplate after-
shocks with thrust focal mechanisms have not occurred within the larger coseismic slip area inferred from tsunami data and have
occurred in its surroundings. We interpreted that this larger coseismic slip area can no longer slip as aftershocks due to plenty
stress release during the mainshock rupture and aftershocks in its surroundings were caused by stress concentration mainly by
the larger coseismic slip area in the mainshock asperity. Normal fault type aftershocks were widely distributed in the overriding
plate and the outerrise of the Pacific plate. These aftershocks may be due to tensional stress change caused by the coseismic slip.
Trust fault type aftershocks in the subducting Pacific plate are also interpreted to be induced by compressional stress change by
the coseismic slip.
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