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We conducted a temporary seismic observation just after the occurrence of July 26, 2003, M 6.4
northern Miyagi earthquake, in order to precisely locate aftershock hypocenters. Thirteen portable
data-logger stations and one communication satellite telemetry station were installed in and around
the focal area of the earthquake. Hypocenters of aftershocks were located by using data observed at
those temporary stations and nearby stationary stations of Tohoku University, Hi-net and Japan
Meteorological Agency. Obtained aftershock distribution delineates the fault planes of this M 6.4
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event in the depth range of 3-12 km, dipping to the west at an angle of ~50 degree in the northern
part of the aftershock area and to the northwest again at ~40 degree in the southern part. Temporary
observation data also allowed us to determine focal mechanisms of many aftershocks. The results
show that focal mechanism of reverse fault type is predominant in this earthquake sequence including
foreshock (M 5.6), main shock (M 6.4) and most aftershocks. Directions of P axes, however, are
classified into three groups. P axes of M 5.6 foreshock and the main shock estimated from P-wave
poralities have NW-SE directions. On the other hand, moment tensor solution of the main shock has
a P axis of east-west direction. Moreover, the largest aftershock (A 5.5), that occurred in northern-
most part of the aftershock area, has a P axis of NE-SW direction. Aftershocks with P axis of NW-SE
direction occurred mainly in the southern part of the aftershock area where M 5.6 foreshock and the
main shock ruptures initiated. Many aftershocks with P axes of east-west direction took place in the
central part of the aftershock area where large amount of fault slips by the main shock were estimated
by wave form inversions. Many aftershocks in the northernmost part of the aftershock area have the
same focal mechanisms as that of the largest aftershock.
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Fig. 1.
sequence.

Map showing observation stations and epicenters of July 26, 2003, northern Miyagi earthquake
Solid squares and a cross denote locations of temporary data logger stations and a

Gray circles, reverse triangles and

communication satellite telemetry station, respectively.
triangles show locations of seismic stations of Tohoku University, National Research Institute for
Earth Science and Disaster Prevention (NIED), and Japan Meteorological Agency (JMA),
respectively. Stars F, M and A denote epicenters of a foreshock (M 5.6), main shock (M 6.4) and the
largest aftershock (M 5.5), respectively. Study area shown in Fig. 2 is indicated by a dashed

rectangle. SNDH shows a location of Sendai bore-hole station of Hi-net.
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Fig. 2. Distribution of aftershocks determined by temporary observation data.

Locations of

aftershocks and standard deviations of them are shown by open circles and thin lines, respectively.
Thick gray line AS denotes Asahiyama flexure (Active Fault Research Group, 1991). Gray dashed
line IS shows the location of Ishinomaki-wan fault (Nakamura, 1992). (a) Map view. (b) NS vertical

cross section. (c) Vertical cross section along line AA’ in (a).

Aftershocks in the northern part

(north of XX’ in (a)) of the aftershock area are shown. (d) Vertical cross section along line BB’ in (a).
Aftershocks in the southern part (south of XX’ in (a)) of the aftershock area are shown. Epicenters
of M5.6 foreshock, main shock and the largest aftershock determined by Okada et al. (2003) are

shown by open stars.
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Fig. 3. Focal mechanisms of M5.6 foreshock,
main shock and the largest aftershock
projected on lower focal hemispheres
(OKADA et al., 2003). Focal mechanisms
determined by P-wave polarities are shown
on the left, and moment tensor solutions
determined by waveform inversions on the
right. All focal mechanisms are reverse
fault types. However, directions of P axes
are classified into three groups (see text).
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Fig. 4. Focal mechanisms of aftershocks

determined by P-wave polarities. Gray

colors in lower focal spheres denote three
types of focal mechanisms (see text).
Numerals attached to individual events are
earthquake number allocated to after-
shocks in chronological order. (a) Focal
mechanisms of aftershocks with focal
depths of 3 km.
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Fig. 4. Continued. (b) Focal mechanisms of
aftershocks with focal depths of 4 km.
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Fig. 4. Continued. (d) Focal mechanisms of
aftershocks with focal depths of 6 km.
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Fig. 4. Continued. (¢) Focal mechanisms of
aftershocks with focal depths of 5 km.
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Fig. 4. Continued. (e) Focal mechanisms of
aftershocks with focal depths of 7 km.
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Fig. 5. Distribution of aftershocks having
three types of focal mechanisms. White,

gray and black circles denote aftershocks
with NW-SE, east-west and NE-SW
directions of P axes, respectively. Stars F,
M and A denote epicenters of M5.6
foreshock, main shock and the largest
aftershock, respectively.
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