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BIEDTIHLBOBNIL HBHS €D 2 & DRAMETH D%,

ZDESBEDV, HRHEEWHEHEICE PN LB DOHEE O (Seismometer array)
EPEEZ R IV, FEOMETOX I X D EBIO S, 2o OHEE, IREIE
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b LW (Wichita Mountains Seismological Observatory) o & 7 ¥ i13F DRG0 Ch
3,

il

1) K. Ax1, M. TsuJiura, M. Hori, and K. GoTo, Bull. Earthq. Res. Inst., 36 (1958),
71~98. :

2) S. MIYAMURA and M. TSUJIURA, Bull. Earthq. Res. Inst., 37 (1959), 359~374.

3) K. AKI and M. TSUJIURA, Bull. Earthq. Res. Inst., 37 (1959), 207 ~232,
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Fig. 1.
shocks accompanying the Kita Mino (North Mino) Earthquake, Aug. 19, 1961, at
Hachiman, Gifu Prefecture, Central Japan. E: Epicenter of the main shock. H:
Hachiman. S: Recording room at Gujo High School. 1,2, 3: Tripartite seismometer
stations. 1~2=830m, 2~3=626m, 3~1=914m. Azimuth of 1-2: N02°03'E.

Foundation. No. 1: Paleozoic chert. No. 2: Rhyolite dyke through Paleozoic
formation. No. 3: Paleozoic greywacke sandstone.

4) M. TsuJiurA and H. MATUMOTO, Bull. Earthq. Res. Inst., 40 (1962), (in press).
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* RTS: Radio Telerecording Seismograph.
5) loc. cit. 4).
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Fig. 2. Schematic diagram of the instrumentation.
Mop: Modulator.

frequency, i.e. 3~30c/s.

MAGTAPE: Magnetic tape recorder.

DEMOD: Demodulator.

(E.L.F.: Extremely low
Osc:
B.P. FILTER: Band pass filter.)

Oscillator.
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Fig. 5. An example of the monitor drum record for one day. Numbers 4-13
etc. are given for the earthquakes recorded by the magnetic tape recorder. A:
Origin Time, 17h 21m. Epicenter (Kii Strait, Central Japan. 33.9°N, 135.0°E.
Depth: 10km) B: Origin Time. 03h 59 m. Epicenter (Western part of Kanagawa
Pref., Central Japan. 35°.4N, 139°.0E. Depth: 15km)
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Fig. 9. Epicenters located by a correlational method applied to the tripartite
observations at Hachiman, Gifu Prefecture, Central Japan, after the Kita Mino (North
Mino) Earthquake, Aug. 19, 1961. H: Hachiman (Gujo County, Gifu Prefecture).
K: Kadohara (Ono City, Fukui Prefecture). T: (Hirugano, Takasu Village, Gujo
County, Gifu Prefecture). Epicenter of the Kita Mino Earthquake. Epicentral
distances are calculated by the assumption of Omori constant k or the velocity of
fictitious S-P waves being 8.25 km/sec.
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Fig. 10. Apparent velocities of the P waves of the after-shocks are given in
relation to their epicenter azimuths from Hachiman.
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Fig. 11. Vertical section of the Earth’s crust in the epicentral region of the
Kita Mino Earthquake and aftershock field inferred from the S-P times and apparent
velocities of P waves. S: Station, i.e. Hachiman.
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35. Observation of Aftershocks of the Kita Mino
Earthquake, Aug. 19, 1961.

—Observation at Hachiman, Gifu Preféctu‘re’,“"??:ntml Japan.—

By Setumi MIYAMURA, Minoru HORI, Keiiti AKI,
Hideteru MATUMOTO and Seiichi ANDO,

Earthquake Research Institute.

After the Kita Mino (North Mino) Earthquake of August 19th, 1961, we hurried to
Hachiman, Gujo County, Gifu Prefecture, Central Japan, about 30kms south-east of the
epicenter to observe its aftershock activity for several weeks. Tripartite stations were
occupied, as shown in the map of Fig. 1, near the temporary observation room at Gujo High
‘School and from Aug. 27th to Sept. 20th the observation were executed almost continuously.

A block diagram of the instrumentation used is given in Fig. 2. Five seismograph
channels, i.e. three vertical components at the tripartite stations No. 1~3 and two horizontal
components at No. 1 station, were adjusted to have the same magnification character as that

10) T. HAGIWARA and 1. KAYANO, Monthly Meeting of the Earthq. Res. Inst., Sept.,
26, 1961.
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given in Fig. 3. Fig. 4 shows an example of the seismograms indicating the identity of
of three vertical component channels used at the tripartite stations. An example of the
monitor record is given in Fig. 5. Fig. 6 shows an example of the magnetic seismograms
reproduced by an ink-writing oscillograph with three different paper speeds.

The daily average numbers of the aftershocks recorded by the monitor per hour,
diminished gradually with a slight rise and fall during the observation period as seen in
Fig. 7. 1t seems to decrease quite smoothly and we had no remarkable aftershock of a
magnitude 1 or 2 grades less than the main shock which often used to occur in the after-
shock sequences of big earthquakes. The frequency distribution of S-P times is illustrated
in Fig. 8, which clearly shows a sharp mode between 4 and 5.5sec, characterizing a narrow
space concentration of the aftershock activity.

From the magnetically recorded seismograms, the tripartite stations method allowed us
to determine the azimuths of epicenters and the apparent velocities of the P waves. If we
calculated the velocity of a fictitious S-P wave, Vs-p, or Omori’s constant %, from the P wave
velocity of 6.0 km/s obtained by the Miboro explosion experiments, we got Vs-p=8.2km/s,
assuming the Poissn’s ratio c=1/4. Using this value of k¥ we can obtain the epicentral
distance of each shock by its S-P time. Thus the distribution of earthquake epicenters
was obtained as in Fig. 9, the azimuths and distances from the station having been calculated
as stated above. Apparent velocities of P waves for the aftershocks are plotted according
to their epicentral azimuths from the station in Fig. 10, together with the directions of the
initial motions. As the apparent velocities of the P waves of the aftershocks lie between
6 and 8kmy/s, the seismological profile of the Earth’s crust obtained by the explosion seismic
experiments tells us that the aftershock field is distributed in the crust at a depth of 0~25km
as illustrated in Fig. 11.

When we apply the Utsu-Seki’s formula, connecting the aftershock area 4 in km? and
the magnitude of the main shock as log A=M—4, the aftershock area of the Kita Mino
Earthquake becomes A=1590 km? or 3170 km?, for the magnitude of the shock was published
as M=7.2 or 7.5, by J. M. A. or Pasadena respectively. However, the real aftershock area
cannot be estimated from Fig. 9 as having larger than A=20km X 30 km=600 km?, which
gives the value M<6.8. On the other hand T. Hagiwara and 1. Kayano reported that the
data at Tsukuba Station gave M=6.5. It seems to suggest that the main shock had a special
character making it worth while to proceed with further investigations in the future.

Finally we must notice that several small local shocks were observed in different
azimuths other than the aftershock area and it will be necessary to execute a same kind of
observation in future in order to investigate whether such local shock activity means an
ordinary back ground seismicity of this region or some kind of aftershock activity in a
broader sense of the word.




