Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]‘E‘;g‘;‘sgiem

Union

SCG67-01 O 0:201A 00:50 250 09:00-09:15

000000000000000000000000000000000000 _
Reevaluation of horizontal crustal strain in the Tohoku District: a possible scale error in

the baseline survey
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Through GPS measurements we can determine the current coordinates of observation points in a geodetic reference fran
To estimate interseismic slip-deficits at plate interfaces, we usually analyze GPS displacement data, that is to say the differenc
between the current and previous coordinates of observation points. However, the GPS displacement data contain not on
intrinsic deformation but also the rigid body translation and block rotation due to intraplate inelastic deformation, which cannot
be explained by interplate slip-deficit models based on elastic dislocation theory. In the inversion analysis of interseismic GP*
data, unlike coseismic GPS data, we cannot ignore the theoretically unexplainable coherent noise (systematic errors), becat
they will seriously bias the inversion results. If the intraplate inelastic deformation is caused by fault slip at well-defined block
boundaries as in the case of southwest Japan, we can apply the method of simultaneous GPS velocity data inversion for blo
rotations and block-boundary slip rates, proposed by McCaffrey (2002). In the case of central Japan, however, the cause
intraplate inelastic deformation is the brittle fracture and/or plastic flow at a number of defects spreading over indefinite tectonic
zones (Sagiya et al. 2000, Noda & Matsu’ura 2010). So, we cannot apply the method of simultaneous GPS velocity data inversiot
Another and more effective way to remove the rigid body translation and block rotation from GPS array data is to transform
observed horizontal displacement vectors into average strain tensors for individual triangles composed of adjacent GPS statior
Applying an inversion formula based on Bayesian statistical inference theory (Matsu’ura et al., 2007) to the GPS strain data
we can obtain unbiased slip-deficit rate distribution. In this talk, we show the theoretical basis for the use of the average strain
instead of horizontal displacement data, and demonstrate the applicability of the method of GPS strain data inversion throug
the analysis of interseismic GPS velocity data (1996-2000) in the Japan region (Hashimoto et al. 2009, Hashimoto et al. 2012
Noda et al. 2012), where the North American, Pacific, Philippine Sea, and Eurasian plates are interacting with each other in’
complicated way.
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The intraplate Van-Ercis earthquake took place about 100 km to the north of a suture zone undergoing N-S shortening resultin
from the ongoing convergence of Arabian and Eurasian plates. The earthquake caused significant damage and loss of life in tl
cities of Ercis located on the hanging wall, 20 km to the north of the rupture zone, and Van, lying on the foot wall. No significant
surface rupture was observed associated with the earthquake except some discontinuous displacements along a 20-25 km ¢
trace extending N250E, between the Lakes Van and Ercek, where the northern block is uplifted a few centimeters.

Despite the large magnitude and the complex source region the teleseismic body waves are rather simple. The aftersho
distributions and the finite source modeling depict a 60 km long rupture zone with average strike, dip and rake of 248, 36 anc
56 degrees, respectively. The location of the epicenter and the extent of the aftershock area suggest that the rupture propaga
bilaterally for about 30 km eastward and westward, mostly confined between the depth range of 20 km and just below the surfac
The western part of the finite fault model zone show predominantly pure thrusting while the rest shows oblique reverse faulting
that is approved by the mechanisms of the major aftershocks.

We retrieved 350 moment tensors for the aftershocks in the magnitude rargd8:55.9. We investigate the source char-
acteristics of the aftershocks and their kinematic and dynamic relation with the mainshock. The spatial distribution of the after-
shocks and their focal mechanism portrays distinct features. In total, about 45% of the CMT solutions of the aftershocks shov
predominantly reverse faulting or transpression; 40% of them show predominantly strike-slip faulting; and, 15% show normal
faulting or transtension. The aftershocks in the NE corner of the rupture zone experienced mostly strike slip faulting pointing out
conjugate strike-slip fault system at the lower crust reaching 30-35 km depth range. We determined tens of aftershocks showir
normal faulting mechanism or transtension. Most of them are to the west and to the south of the epicenter. The southern afte
shocks reflect transtension within the foot wall. The largest aftershock in the transtensional region took place on November 9
2011 with magnitude Mw=5.7 just a few km away from the city Van. It generated rather complex waveforms which we modeled
with two subevents one of them showing normal faulting.

O 0O 00 0O : Arabia-Eurasia Convergence, Eastern Turkey, 2011 Van earthquake, mainshock, aftershocks
Keywords: Arabia-Eurasia Convergence, Eastern Turkey, 2011 Van earthquake, mainshock, aftershocks
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Paleo shoreline profiles of lake Nam Co and the rheology of the Tibetan mid crust
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A major point of dispute in the tectonics of the Tibetan Plateau is whether the mid crust is weak enough to flow decoupled from
the upper crust. Flow of the mid crust over distances of 100s or 1000s kilometers has been proposed and inflow of relatively lov
viscosity (no more than 10 Pa s) rock from beneath the high plateau into the mid crust of the surrounding lower-lying regions
has been proposed as a key process in the lateral growth of the plateau. However, different assumptions about the properties of
crust lead to the opposite conclusion: active deformation of the Plateau is better explained if the mid and upper crust of the plates
deform together and are not decoupled. Paleo lake shorelines offer a way to test these contrasting models and to contribute to ¢
understanding of crustal rheology. Prominent shorelines developed around Lake Nam Co in central Tibet are excellent markers
the paleo horizontal in this region. Real time kinematic GPS surveys of these markers show there is no significant uplift despite
water level drop of several 10s metef$C dating of lake tufa deposits shows the the age of a prominent shoreline at 20m above
the present lake level to be between 10 and 20 ka. The lack of any isostatic response to water level drop over a time scale of mo
than 10,000 years implies either a high viscosity mid crzdt?°Pa s) or a large elastic thickness to the crust. In either case these
results imply that there is no continuous low viscosity mid crustal layer beneath Tibet in this area. We suggest that evidence fo
partially molten-and hence low viscosity-mid crust only reflects conditions of localized patches of crust. The lack of a continuous
weak mid crustal layer argues against large-scale decoupling of the mid and upper crust. This implies that large-scale inflow o
mid crustal rocks is unlikely to play a significant role in the expansion of the Tibetan plateau and that the mid crust can sustair
significant stresses even on geological time scales.
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