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IREPORTS 17 JUNE 2011 VOL 332 SCIENCE www.sciencemag.org

Shallow Dynamic Overshoot and
Energetic Deep Rupture in the 2011
M,, 9.0 Tohoku-Oki Earthquake

Satoshi Ide,’* Annemarie Baltay,” Gregory C. Beroza®

...Normal faulting aftershocks in the area of high slip suggest dynamic overshoot on the fault.

LETTER Earth Planets Space, 63, 703-707, 2011

Nearly complete stress drop in the 2011 M, 9.0 off the Pacific coast
of Tohoku Earthquake

Akira Hasegawa, Keisuke Yoshida, and Tomomi Okada

Research Center for Prediction of Earthquakes and Volcanic Eruptions, Graduarte School of Science,
Tohoku University, Sendai 980-8578, Japan

...A significant number of normal-fault type aftershocks occurred in the case of the
Tohoku earthquake (e.g., Asano et al., 2011; Hirose et al., 2011). This 1s caused by the
nearly complete stress drop in the Tohoku earthquake demonstrated by the present study.
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Sample 1D Synthetic Shear Stress Profile

200 \
atEIn

isof 1

ik
o
o

Shear Stress (MPa)
&)
o

o

0 20 40 60 80 100
Length (km)

Figure 3. Mean shear stress for a synthetic 1D profile, generated
by the model presented in this paper. Even though the mean shear

stress over the entire length i1s quite positive, the spatial variation

creates pockets of shear stress with the opposite sign. This type
of model could explain why Loma Prieta had some left-lateral
aftershocks on a predominantly right-lateral fault system. The color
version of this figure is available only in the electronic edition.
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