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Fig. 2. (a) Daily number of aftershocks recorded
on the seismograms at the Fukui observatory of
J.M.A.

(b) Daily number of felt aftershocks at Ono.
(By the courtesy of J.M.A.).
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5) S. Omote et al., The Fukui Earthquake of Jane 28, 1948 (1950), 37-78.
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Table 1 Aftershocks observed at'temporary stations: P-S time,
distance between the station and focus,
and depth of focus.

Stationi Kadohara  Hirugano Hachiman ! Itoshiro : focal

Earthq.? :
No.  Origin 'PS 4 PS 4 PS 4 PS 4 PS 4 depth
o \
i d h m sec. km sec. km sec. km sec. km sec. km | km
1 .27 19 26 1.65 14.7 4.4 38.2 1.0 8.9 7.6
2 2820 2 1.7 151 4.62 40.1 1.0 8.9 1.05 9.4 | 7.6
3, 21 31 1.3 11.6 4.75 41.311.1 9.8 1.0 8.9 | 5.1
4 ' 29 00 49 1.2 10.7 4.44 385 1.0 8.5 1.2 10.7 J 6.7
50, 0213 1.2 107 477 41.4 13116 1.3 116 | 6.7
6 | » 09 33 1.9 16.9 1.0 8.9 1.0 89 | 9.0
| |
7% 13 5 1.0 8.8 2.55 22.7 4.8 40.8 - 6.8
8 | » 14 46 1.3 11.6 2.2 19.6 5.4 38.2 7.5
9 | » 19 06 1.9 10.9 1.7 15.1 5.1 47.1
10 10 00 25 1.5 13.4 2.2 19.6 4.9 42.6 2.3
11 | » 2351 1.7 151 2.1 18.8 4.7 40.8 | 7.9
12 | 11 01 40 2.25 20.0 1.8 16.0 3.8 32.8 | 12.0
13 | » 09 47 1.15 10.2 2.25 20.0 4.4 38.2° 6.7
14 | » 13 10 1.5 13.4 2.1 18.8 4.5 39.0 6.1
15 | 12 04 57 1.5 13.4 2.4 gzl.4 4.8 41.7 ' 9.0
16 . » 0516 0.9 8.0 2.1 18.8 4.6 40.0 0
17 | » 14 05 1.0 8.9 2.0 17.8 4.4 38.2 0
18 | » 17 45 1.3 11.6 2.9 25.8 4.3 37.3 '~ 10.0
19, 17 48 1.1 9.8 2.6 23.2 4.4 38.2 . 8.3
20 | 13 12 48 1.1 9.8 2.5 222 4.9 42.9 | 5.4
21 | 14 02 30 (1.2 10.7 2.2 19.6 4.9 42.6 Lo
22 | » 16 04 1.3 11.6 2.1 18.7 4.3 37.3 | 6.9
23 | » 20 51 1.6 14.2 2.4 2.4 4.25 31.8 11.4

FIE EPHOLNNUITLHIT kDS 2 a8
HRE ThNIRT BEERTE S -
EESEEIZ OWCIE BAEEDO T

k DEIZTOEFT O 73
HH, BTLT, SEORBIHNE BT
FOIZ X DB TN HE TS
HEPELNTWDBIEPD TS, oL E0EER, AfE, KTE, kR
W 1 KIZH 5 X5 I8hbhbnOATEIFEONEIISML T WHOTRERNBED
WTEEZODWTIPR IEIRBEELZTI LRSI L & 2 5, BTSN

6) The Research Group for Explosion Seismology, Bull. Earthq. Res. Inst., 39 (1961),

285-326.

T. MikuMO, M. OTSUKA, T. UTsu, T. TERASHIMA and A. OKADA, Bull. Earthq. Res.
Inst., 39 (1961), 327-349.
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Seismograms of aftershocks of the Kita Mino Earthquake recorded at Kadohara

by the seismograph HES 1-1 (N-S
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A) 29-30 August, 1961,

B) 30-31 August, 1961.
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7) R. Yoshiyama, Bull. Earthq. Res. Inst., 35 (1957), 627-640.
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4: EIEREE
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84. Aftershocks of the Kita Mino Earthquake of August 19, 1961.
—Observations at the Kadohara and the Hirugano stations—

By Syun’itiro OMOTE, Ikuo KARAKAMA, Naoyoshi NAKAJIMA,
) Sadao SAITO,

Earthquake Research Institute,
and Ichiro KAYANO,
Graduate School, The University of Tokyo.

For the purpose of carrying out the observations for the aftershocks of the Kita-Mino
earthquake of August 19, 1961, we set up two temporary stations at Kadohara and Hirugano.
In cooperation with the Hachiman station which was also installed temporarily for the obser-
vation of the aftershocks by Miyamura etal, a net for the observation of the aftershocks began
its operation on 25th August and closed its activity on 20th September. The ocations of
these stations will be seen in Fig. 1. Frequency diagrams of the p-s duration times for
the shocks observed at these stations are shown in Figs. 4, 5 and 6. Maximum frequencies
of the p-s duration times are 1.0, 1.2 and 4sec for Kadohara, Hirugano and Hachiman
respectively.

As there are only three stations that give the p-s duration times for each shock, difference
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time methods are used for determining the focus of each shock. Now, the distance 4 between
a station and the focus can be expressed by a simple formula 4=kt, where t represents the
p-s duration time, k a constant value, which is usually named as the Omori constant. It
is necessary to give the assumed numericals for the [, in order that we obtain the location
of hypocentres from the observed times at three stations. Fortunately, the area of our
seismic net was traversed by a line of observation stations for the large explosion at Miboro,
so that the crustal structure of the area covered by our seismic net was partly known and
the velocity of the P waves was given as 6.0 km/sec, whereas that of the S waves was not
reported. While, the ratio of the P velocity V), to the S velocity V, is studied by Yoshi-
yama basing his studies on the observations of natural earthquakes that occurred in the
central part of Japan. Referring to his paper, we assumed V,/V, would be 1.67, then it
is apparent that the k is given as £=8.9. It may be seen that this value is somewhat largar
compared with the values assessed in other earthquakes that occurred in the regions not far
from the Kita Mino area. Smaller values of k, however, would give greater difficulty in
providing explanations for the observed data shown in Table 1, especially for the lines of
the earthquakes Nos. 16 and 17.

It was also necessary to make some estimations on the structure of the uppermost layer
under the Hachiman station by which we may get reasonable locations for the epicentres.
The p-s duration time observed at the Hachiman station is reduced by 0.25sec in order
that the effect of the surface layer be eliminated, and this reduced figure is multiplied by
the k.

Under these reasonable assumptions, 25 shocks are located and the distribution of the
foci is seen in Fig. 8. The period in which all the three stations operated at the same time
was so short that it may be going too far to say that the epicentres in Fig. 8 cover the
whole area in which the aftershocks has taken place, it would, however, be safe to say that
the epicentres in Fig. 8 would represent the general trend on the distributions of the foci
of the aftershocks that accompanied the Kita Mino earthquake. One of the most remarkable
points to be noticed from this figure is that the area covered by the epicentres is limited
in such a small area that it seems that the aftershock area of the Kita Mino earthquake will
give a notable exception for application of the formula that defines the area of epicentres
of aftershocks from the magnitude of the main shock. Another point to be noticed is that
the depth of the foci of these aftershocks are so shallow and no shock sesems to be located
below the level of 15km from the surface of the earth.




