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A forward modeling approach for resistivity model beneath Tohoku and Hokkaido
using the quadrature-phase induction vectors

#Masahiro Ichiki®), Toshiki Kaida®),Yasuo Ogawa?®),Yoshiya Usui®)

(1Graduate School of Science, Tohoku University,(?Multi Resilience Research Center, Tokyo Institute of Technology, (*Earthquake
Research Institute,The University of Tokyo

1. Introduction

The quadrature-phase induction vectors (QIVs) of the northern Tohoku in the periods of 5000 to 10,000 s point northward.
This suggests the possibility of a high-conductivity anomaly in the uppermost mantle beneath Tsugaru strait to western
Hokkaido. To investigate this possibility, we confirmed the basic nature of QIV attitude in which QIVs pointed towards a
vertical boundary of a resistivity structure and that neither the coastline nor the oceanic effects could explain the QIV of the
northern Tohoku in the periods of 5000 to 10,000 s (Ichiki et al. 2021, 2022 SGEPSS Fall Meeting). These results support
the possibility of a high-conductivity anomaly in the uppermost mantle beneath western Hokkaido to Aomori prefecture.
In this study, we consider whether the resistivity model candidate for the uppermost mantle beneath Oshima peninsula to
Aomori prefecture proposed by the precious study can explain QIV by using a forward modeling approach.

2. Model and result

The finite element method code with tetrahedral elements (Usui, 2015 GJI) was used for forward modeling. The model
origin was set at N40 degree, E 141 degree within Mutsu Bay. The model within the area of 100 km distance from the
origin was discretized with tetrahedral elements whose edge lengths were less than 5 km. In the discretization, we referred
to GSHHS Fine (Bessel & Smith, 1996 JGR) for the coastline and SRTM30+ (Becker et al., 2009 Marine Geodesy) for the
ocean bathymetry.

Nishida (1982 JGG) proposed a resistivity model including resistivity heterogeneity in the uppermost mantle beneath
Oshima peninsula to Aomori prefecture using the in-phase induction vectors in the periods of 10 to 120 minutes observed
in Hokkaido and Aomori prefectures. The modeling method was thin-sheet modeling. The model consists of the crust and
mantle. The Moho discontinuity is assigned to the depth of 30 km, and the rectangular conductive heterogeneity elongated
in the NS direction in the uppermost mantle beneath Oshima peninsula to Aomori prefecture is embedded in the depths of 30
to 70 km. Referring to this model, we made a test model which had a horizontal boundary at a depth of 70 km and had the
convex of the lower medium within the upper medium. The convex top is at a depth of 30 km. The resistivity of the lower
and upper media are 10 and 1000 Q m, respectively.

The QIVs in northern Tohoku in the periods of 5000-10000 s calculated from the test model pointed southwards, which
was an opposite result from the observation. When we replaced the resistivity values of the lower and upper media with each
other, the calculated QIVs partly pointed northwards, which agreed with the observed QIVs attitude. The in-phase induction
vectors calculated from the latter model did not show a significant change from those calculated from the former model
because the in-phase induction vectors were affected by oceanic and coastline effects.

3. Conclusion and future study
This study suggests a high-resistivity anomaly in the uppermost mantle beneath Oshima peninsula to Aomori prefecture.
We should estimate the influence of subducting Pacific slab on the QIVs in the next study.
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