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Mechanical buckling of oceanic lithosphere and subduction zone morphology
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Geodetic observations have revealed that a large earthquake can cause post-seismic crustal deformation that continues
more than a decade. Investigating mechanisms of post-seismic deformation gives a clue to infer the stress change in space ¢
time on a plate boundary. To elucidate the stress history is important to identify if we are already in the preparation stage fol
the next event or still in the post-seismic stage of the previous event in the context of earthquake cycle. The diagnosis become
complicated because various mechanisms displaying different stress behaviors have been proposed, such as afterslip, poroels
rebound, and viscoelastic relaxation. Surface crustal deformation data have frequently indicated that contributions from differen
mechanisms are superimposed. The combination of short-term afterslip and long-term viscoelastic relaxation is considered :
a representative mechanism for a thrust-type large earthquake in a plate subduction zone. However, when the epicenter is si
rounded by the ocean, as often seen in island arc, a clear separation is prevented because a sufficient spatial coverage car
be obtained by terrestrial observation to distinguish surface deformations expected from those mechanisms. Recently, GRAC
satellites have detected post-seismic gravity variations due to the 2004 Sumatra-Andaman earthquake. Satellite gravity data c
be obtained over the ocean. In addition, measuring the density redistribution which reflects deformation in a deeper portion o
the earth emphasizes the difference between afterslip and viscoelastic relaxation. In the presentation, we use GRACE data f
2003-2010 and show that afterslip and viscoelastic relaxation by the 2004 event can be effectively separated. To accurately moc
a long-wavelength gravity variation caused by those mechanisms, we develop a spectral finite-element method based on FE
and analytic expression by spherical harmonic tensors. This allows us to consider effects of compressibility of crust and mantle
a strong lateral heterogeneity in the viscosity due to the presence of a slab, and self gravitation in a spherical earth that have n
been simultaneously considered in most previous models. GRACE data are corrected for using ECCO Ocean model and GLDA
hydrological models. Most of the remaining signal can be explained by viscoelastic relaxation for a mantle viscosity of 3 x 10718
Pas. The spatial pattern in the observed gravity field obtained by subtracting the estimated viscoelastic relaxation agrees with th
predicted by afterslip. In particular, the trend expected from afterslip and that expected from viscoelastic relaxation is reverse it
a region over the ocean. This indicates that the both mechanisms are needed to explain the observed data. The superpositior
short-term afterslip and viscoelastic relaxation is consistent also with a result by GPS observation. Our result indicates a validit)
of satellite gravity observation data for studying mechanisms of post-seismic deformation.
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Postseismic deformation due to the 2008 Iwate-Miyagi Nairiku earthquake: follow-up

study
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At 2009 JPGU meeting, we have presented the post-seismic deformation signals associated with the 2008 Iwate-Miyac
Nairiku Earthquake (2008 June 14 JST, M6.8) detected by interferometric synthetic aperture radar (INSAR) analysis using
ALOS/PALSAR data. Due to an orbital change of ALOS, however, only a few INSAR images with small perpendicular base-line
were available at that time, which made our conclusion less accurate. Fortunately, ALOS changed its orbit again and much sho
base-line INSAR pairs became available. By adding those better INSAR images, we have confirmed our previous conclusion ar
point out more detailed characteristics of the post-seismic deformation.

As we have already presented, the post-seismic deformation signal is characterized by length changes in radar line-of-sig
(LOS) to the east of Mt. Kurikoma (KRK), to the south of KRK, around Mt. Amadamori (AMM), and to the east of Mt.Kunimiyama
(KNM). Further INSAR analysis illustrated time-dependent nature of the post-seismic deformation. Also, we found a clear corre-
spondence of the coseismic surface deformation derived from pixel offset technique (Takada et al., 2009) to the post-seismic su
face deformation, with which we can delineate coseismic fault shape. Through this study, we demonstrated that ALOS/PALSAR
has strong ability to detect surface deformation lurking in such a vast mountainous area.

Acknowledgements: PALSAR Level 1.0 data in this study are provided from PIXEL under a cooperative research contract with
ERI, Univ. Tokyo and the Earthquake WG established by JAXA. The ownership of ALOS/PALSAR data belongs to METI/JAXA,
Japan.
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Seismic reflection and gravity survey across the Eastern Boundary Fault Zone of Ishikar

Lowland, Hokkaido; Line 2
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Determination of fault plane solutions of small events in Hokkaido associated with the

motion of Kuril fore-arc sliver
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In order to find the evidence of transcurrent movement of fore-arc sliver along the southern Kuril trench, we determined the
fault plane solutions of smaller events using the method developed by Imanishi et al.(2006). We used P- and SH-wave ampli
tudes as well as P-wave polarity and determined fault plane solutions with magnitude range from 2.0 to 3.5 and the numbers ¢
P-wave polarity data are 10 or greater. Especially we focused on the fault plane solutions along the estimated boundary of tt
fore-arc sliver in Hokkaido. We find the fault plane solutions of strike-slip type with the nodal plane of right-lateral slip along the
volcanic front. While strike-slip events determined by F-net from 1997 to 2009 concentrate around Teshikaga area, those even
determined by this study are distributed along the volcanic front continuously. Around the central Hokkaido where the Hidaka
Mountains and volcanic front intersect, strike-slip types with P-axis trending E-W direction were also determined.

In the western side of Hidaka Mountains, we find the fault plane solutions of thrust and strike-slip type with P-axis parallel
to the trench. Thrust events are distributed along the Conrad discontinuity or within the lower crust of Northeastern Japan arc in
ferred from seismic refraction/wide-angle reflection experiments by Iwasaki et al.(2004). On the other hand, Events of strike-slip
type are distributed within mantle wedge of Northeastern Japan arc. In the eastern side of Hidaka Mountains, we find the faul
plane solutions of reverse type of events with P-axis parallel to the dip direction of descending lower crust due to the delaminatiol
of the crust of Kuril arc.
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