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Abstract

The three-dimensional Tomography developed by Kim and Bae(2004) was applied to 64,024
P and 64,618 S wave arrival times observed at 238 seismic stations for 4050 local earthquakes
in the depth range from 0 to 300 km in and around Hokkaido, Japan. High and low wvelocity
zones for Vp/Vs were clearly imaged in and around Hokkaido. The upper seismic planes of
the double seismic zone (DSZ) were found in the subducted Pacific Plate beneath Hokkaido at
depth of 40- 80 km, which produced high seismicity around Hokkaido. The findings of high
Vp/Vs anomalies beneath the Moho discontinuity supports an evidence of a surface
triple—collision hypothesis prepared by Moriya(1994) that the Kuril Arc(Okhotsk Plate or North
American Plate) is colliding against the NE Japanese Arc(Amurian Plate or Eurasian Plate),
along and beneath the Hidaka Mountain Range, and at the same time the Pacific Plate is
subducting into these two plates, making an equilibrium of tectonic forces along the Hikada
Mountain Range (HMR) corner and the central tectonic axis(142~143E) in Hokkaido. The low
Vp and Vs were also found in east and west along the central tectonic axis in which the
focal mechanism represents the extensional forces. These phenomena are also consistent with
low Bouguer gravity anomalies in this region. It is understood why most of great earthquakes
occurred outside Hokkaido where the balance of tectonic forces are breaking from the triple

junction of three tectonic forces in Hokkaido.
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1. Introduction

The data set was provided by Institute of Seismology and Volcanology (ISV), Hokkaido
University in the period of 1998-2003. 64,024 from 68531 P-wave arrival times and 64,618
from 68,531 S-wave arrival times were utilized from 238 stations, for 4050 local earthquakes
after relocation, in a depth of 0-300 km in and around Hokkaido. The data set was truncated
at 70 by using the difference between observed and theoretical travel times for P and
S-wave travel time data. The analyzed number of shallow-focus earthquakes (0<h<70 km)
and deep-focus earthquakes (70<h<300 km) were 2,730 and 1,320, respectively. The
magnitude range was selected as M 3.0 for shallow—focus earthquakes and M 2.0 for
deep-focus earthquakes.

Miyamachi and Moriya (1984) applied the 3D inversion method to P-wave travel time data
in Hokkaido. They surveyed 781 travel times observed at 21 seismic stations for 61 local
earthquakes in a depth of 0 to 150 km in the area of the Hidaka Mountain Rannge (HMR).
They found that the P- wave velocity in a "low-velocity zone"(LVZ) with a thickness of
20-25km, extending to 10-6 5km and dipping 60°NE was 10 % slower than the surrounding
region. The suggested that the LVZ was a subducted crust resulting from the collision
between NE Japan and the Kuril Arc. Miyamachi et al. (1999) applied a new inverse method
developed by Miyamachi (1994) toa data set of 8400 P and 4,500 S wave travel times
observed at 52 seismic stations for 349 local earthquakes. They presented the shape of the
Moho discontinuity and the upper boundary of the Pacific Plate with P and S-wave velocities
at a depth of 0 to 160 km in and around the Hokkaido area. The purpose of this study is to
verify the tectonic features of a triple plate junction in Hokkaido via a more detailed and

higher resolution three dimensional tomography using a larger and more accurate data set

2.Results and Discussion

Figure. 1 shows profile lines and distribution of earthquakes and seismic station. Closed
triangles and closed circles, and open circles indicate seismic station, deep focus earthquakes,
and shallow—focus earthquakes, respectively. They are 4050 earthquakes and 238 stations. The
subduction features of the Pacific Plate with the double seismic zone(DSZ) were estimated as
high Vp/Vs(=1.8) at profiles (a-a’), (b-b’), (c-¢’) at depth of 40 - 80 km in the upper
seismic plane that produces a high seismic activity. Also high Vp/Vs implies that the high
seismicity is related to the hydration due to earthquake rupturing process. High Vp/Vs values
at profile (b-b’) was clearly imaged in HMR at depth of 0-10 km, which are very agreeable
with other studies(e.g. Miyamachi and Morita(1984), Katsumata et, al 2004). The high Vp/Vs

near HMR is due to the collision of the NE Japan and the Kuril arcs, and also the Pacific
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Plate, which result in the uplifting processing in this region. The low velocity zones(LVZ) of
P-and S-wave velocities were found at the eastern part along the HMR and the Central
Hokkaido.The high Vp and Vs were also observed at profiles (c-¢’) and (d-d’) of the
subducting plate beneath the eastern Hokkaido of the Pacific Ocean and especially very high
Vs is related to the deep lithosphere block of high specific gravity.
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Figure 1. Profile lines
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Figure 2. Vertical section of profile lines (a-a’), (b-b’), (c-¢'), (d-d")
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