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The 2011 M9.0 Tohoku-Oki Earthquake triggered widespread seismicity throughout the Japanese island arc including Hokkaid
and Kyushu regions. In particular, a significant increase in the shallow seismicity was observed in the minutes following the main-
shock along the Pacific coast of NE Japan, notably the northern part of Ibaraki Prefecture and the southern part of Fukushim
Prefecture. The most striking feature of the induced seismicity is that the focal mechanisms reveal normal faulting with a T-axis
orientated in a roughly E-W direction. Several large magnitude events including the maximum 7.0 earthquake have occurre
during the sequence. It is very important to understand the stress field of driving such intensive seismic swarm activities.

We have, therefore, conducted a series of temporary seismic observations through a dense deployment of about 60 portal
stations after outbreak of the intensive seismic swarm. We manually picked polarity of first motion of P-wave observed at eact
seismic station. Then, we have determined focal mechanism of earthquakes applying the method developed by Hardebeck a
Shearer [2002] to the first motion data.

Most of the determined focal mechanisms at depths shallower than 10 km show normal faulting with a vertical P-axis. It in-
teresting that the orientation of T-axis shows spatial variation. The T-axis at the northern part of the Ibaraki is roughly oriented
ENE-WSW. The T-axis at the southeast part of the Fukushima is roughly oriented NEN-SWS. In contrast, focal mechanisms a
depths greater than 15 km are complex. They consist of normal-, reverse- and strike-slip faulting.
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We have investigated the stress field in the northern part of Tohoku district for the both periods before and after the 2011 of
the Pacific coast of Tohoku (Tohoku-oki) Earthquake. We determined focal mechanisms using data of P-wave first motion, thet
estimated stress field by a stress tensor inversion method. After the Tohoku-oki earthquake, the seismicity is quite high in Akit
prefecture, forming newly activated three major clusters and many minor ones. The location of major clusters is complementar
for the periods before the Tohoku-oki earthquake. Seismicity in some clusters started almost immediately after the Tohoku
oki earthquake, however, beginning was delayed even for months in some clusters, and the duration of activity is highly variable
among the clusters. Focal mechanisms of earthquakes in the new clusters show predominantly strike-slip or oblique-slip solutior
with consistently NW-SE trending T-axis. The stress tensor inversion using focal mechanism data indicates clear temporal chanc
in the stress field due to the Tohoku-oki earthquake, from reverse-faulting regime to strike-slip regime. Thus the new stress fiel
brought the quiescence of seismicity in the former clusters with predominantly reverse faulting, which is consistent with the
Coulomb stress calculation. This change is explained qualitatively by the static stress change due to the slip of megathru:
of Tohoku-oki earthquake; compressional stress in WNW-ESE direction was reduced by the slip. However, the spatiotempora
variation in seismicity and focal mechanisms suggest the need of additional factors to bring temporal change. Possible factors ar
for example, fluid migration in the crust following the static stress change, delayed response of crustal materials, and viscoelast
response in the lower crust and uppermost mantle.
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Deformation and stress state in active island arcs are important for understanding the dynamics. We analyzed crust stress st
in the connective region between Honshu and Ryukyu arc to understand the transitional stress between with and without backa
opening of the arcs around southwestern Japan arc. In this study, we apply the multiple inverse method (Otsubo et al., 2008) in
the focal mechanism solutions (best double couple components of regional moment tensors derived by F-net, NIED, Japan) |
the area. The data were obtained from about "400 shallow earthquak#s Km) since January 1st, 1997 to December 31th,
2010. All local magnitudes were greater than 3.0. As a result, the multiple inverse method shows different stress province fron
one found by P-/T- axes. In perspective view, Shmax and Shmin directions rotate gradually from Honshu to Ryukyu. This result
constrains patterns of the fan shaped stress trajectory between compressive Honshu arc and extensional Ryukyu arc, which
important issue to the understand geodynamics of subduction zone island arc. In addition, the multiple stress solutions and the
stress ratio variations indicate locally heterogeneous stress states between Honshu arc and Ryukyu arc.
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Parametric and non-parametric methods of determining paleostress from dykes or veins
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