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On February 9, 1963, a small earthquake was felt in the mountainous
region of the central part of Japan, which is underlain by Cretaceous
granites which intrude into the Nohi rhyolites (Cretaceous) and the
Paleozoic sediments.* Volcanoes Yakedake and Tateyama lie 20 kilo-
metres away from the epicentral region, but it seems that the seismic
activities discussed in this paper have no relation to the activities of
those volcanoes. Small earthquakes occur occasionally, but no large
earthquake has been experienced in this region.

A few aftershocks were felt after the earthquake above mentioned.
At that time we were carrying out micro-earthquake observation with the
“HES 1-0.2” seismograph at the Kurobe IV Dam (36°34' N, 137°40' E,
1394 m above sea level), Kwansai Electric Power Company, about 20
kilometres away from the epicentres and fortunately we were able to
record several micro-foreshocks which preceded the main shock, a great
number of aftershocks and a small earthquake swarm which occurred
in the neighbourhood about twenty days after the earthquake mentioned.

Our micro-earthquake observation at this station started at the
beginning of November, 1962. The number of earthquakes with p-s
intervals shorter than 15 seconds which were observed at this station
from November 1962 to January 1963 were as small as shown in Table
1(a). (See the end of this paper)

In this table, disturbances of which p-s intervals were shorter than
1.0 second are omitted because such earthquakes were very difficult to be
distinguished from artificial noises generated by the construction of the

* 1/500,000 Geologic Map, “KANAZAWA ”, Geological Survey of Japan (1958).
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Fig. 1. The block in the figure indicates the area of Figs. 8 and 9. The 1500m
contour lines were drawn in the upper figure in order to show mountainous regions.

dam. On and after February 5, 1963, several minor shocks having p-s
intervals of about 3 seconds were recorded and on February 9 a felt
earthquake occurred which seemed to be the main shock of this activity.
After that a great many aftershocks were recorded as shown in Table
1(b) and Fig. 3.

We may sefely say that the six shocks with an asterisk in Table
1(b) were foreshocks. If our micro-earthquake observation had not been
carried out there, such micro-foreshocks would have escaped our notice.

After the main shock, the number of aftershocks was fairly
fluctuating, but on average it decreased according to the hyperbolic
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formula.

On February 21, twenty days
after the main shock, the after-
shock activity was apparently
stopped. But toward the end of
that month seismic activity was
activated again in the same region.
Earthquakes increased rapidly in
number and that activity reached
its peak on March 1, when the
largest earthquake of the second
period of activity occurred. It
seemed that the second period of
activity stopped in the middle of
March, but in April and May
some ten earthquakes occurrd
with p-s intervals between 2.0
and 4.0 seconds. In this paper
the investigation is confined to
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Fig. 2. Magnification vs. period curves
of the “HES 1—0.2” seimograph at the Kurobe

IV Dam. Seismograph constants are as
follows:

e Vax 11 T b ke o«

E-W 50000 1.00 0.20 1.0 1.0 0.14

N-S 50000 1.00 0.19 1.0 1.0 0.13
U-D 50000 1.00 0.17 1.0 1.0 0.09

Vmax: Maximum magnification on the film
eart i reader (X8)
hql‘lakes which occurred by T, : Dericd of pendulum
the middle of Marceh, but this Ty : Period of Galvanometer ¢ N
m3 : k1 : Damping constant of pendulum when
limitation does not affect the the galvanometer is clamped.
value of the paper. he : Damping constant of galvanometer
" , when the pendulum is clamped.
For convenience’ sake, we o+ : Coupling factor.
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Fig. 3. Daily frequencies of earthquakes recorded at the Kurobe IV Dam
with p-s intervals between 2.0 and 4.0 seconds. February 1 to March 20, 1963.
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Fig. 4. Hourly frequencies of earthquakes recorded at the Kurobe
IV Dam with p-s intervals between 2.0 and 4.0 seconds. Main’ {part
of the sequence “A”.
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Fig. 5 Hourly frequencies of earthquakes recorded at the Kurobe
IV Dam with p-s intervals between 2.0 and 4.0 seconds. Main part
of the sequence “B”.
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call the seismic activity from the beginning to the 25th of February
the sequence “A” and the other one after the end of February to the
middle of March the sequence “B”. ,

The p-s intervals of all shocks in the sequences “A” and “B”
range from 2.0 to 3.7 seconds and are concentrated around 3.0 seconds.
No significant difference is found between the p-s interval distribution
of the sequence “A” and that of “B”.

Some fifty shocks belonging to the sequence “A” and some one
hundred belonging to “B” were recorded at Matsushiro Seismological
Station, JMA, 50 kilometres distant from the epicentral region.

When we want to know the epicentral distribution of these shocks,
-only two values of p-s intervals observed at two stations are not suf-
ficient. So assuming that the focal depths of all shocks are 5 Kkilo-
metres, epicentral distribution was determined according to the p-s
time table calculated by Sagisaka and Takehana. Even if the foci of
some shocks are a little deeper or shallower than 5 kilometres, the
errors of epicentral determinations will be within few kilometres and it
has only a slight effect on the epicentral distribution as a whole.

The epicentre of one of the
foreshocks was determined and |
shown in Fig. 8 with a double , F
circle. 60

Fig. 10 shows the relation M
between the maximum trace 504
amplitude and the frequencies of
earthquakes with the correspond-  4o0-
ing maximum trace amplitudes.

The inclination of the line in ;4 oy
this figure gives m=2.2, which
is rather large® to the numeriecal
constant in the Ishimoto-Iida’s
relation: n(a)éa =—Fka "6a, where ,

e is the maximum trace ampli- 107 '

tude and n(a)éa the frequency q .
of the shocks of which the %% 20 25 30 35 40sec
meximum trace amplitudes lie P—g

between a and a-da. Fig. 6. Frequency distribution of p-s
The Anderson-Wood seismo- intervals of earthquakes belonging to the

'graph at Mt. Tsukuba Station, S°Ue"ces “A” and “B7.

. 204
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Fig. 7. Typical “HES 1-0.2” seismograms
recorded at the Kurobe IV Dam.
a) Foreshock: Feb. 8d 20h 15m JST M=1.9
b) Aftershock: 9 13 07 M=2.0
¢) Earthquake swarm: Four comparatively
large shocks are recognized. Up to down

Mar. 1d 20h 10m M=27

19 10 M=2.1

17 40 M=1.8

16 40 M=25

In addition to them four other smaller

shocks can be recognized.

d) Eathquake swarm: Up to down

Mar. 2d 06h 10m M=2.2

04 10 M=25
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Earthquake Research Institute,
(36°13' N, 140°07'E, of which the
epicentral distance was about 210
kilometres) recorded only the main
shock. The magnitude of that
shock was determined to be 4.8.
This value is much smaller than that
determined by JMA. We think the
value 5.8 determined by JMA may
be a little too large, but the cause
of this discrepancy will be investi-
gated in another opportunity.

Several larger shocks were
recorded with the “HES 1-1" seismo-
graph at Mt. Tsukuba Station. We
have a set of formulae” for magni-
tude determination with an “HES
1-1” seismogram at Mt. Tsukuba
station. In order to determine the
magnitudes of the earthquakes
observed at the Kurobe IV Dam
station, we used a formula of the
following type:

M=log A,,..+alog 4+4

where M is magnitude, A,., maxi-
mum trace amplitude, 4 epicentral
distance, « and [ numerical coef-
ficients. The p-s interval multiplied
by a constant was substituted in
place of the epicentral distance 4 in
this formula. For the coeflicient «,
3 was adopted, and the value —0.13
of /7 is derived from the relation
between magnitudes determined at
Mt. Tsukuba station and maximum

1) Ishimoto, M. and K. lida, B.E.R.I. Tokyo Univ., 17 (1939), 443.
lida, K. B.E.R.I. Tokyo Univ., 17 (1939), 741, 18 (1940), 532.
Suzuki, Z. Sei. Rep. Tohokw Univ., Geophys., 5 (1953), 177, 6 (1955), 105, 10 (1958),

15, 11 (1959) 10.
2) Kayano, 1., in preparation.
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trace amplitudes on the “HES 1-0.2” seismo-
. gram at the Kurobe IV Dam. The value
1001 . used for the coefficient a is the same as
. the coefficient in the formula for the
. Anderson-Wood seismograph. We adopted

this value because it seemed that both seis-

* mographs gave maximum trace amplitudes

101 at the period range below 0.3 seconds. For
. the shocks of which p-s intervals were not
read off clearly, 3 seconds assumed as their

p-s intervals. By this way, the magnitude

of almost all shocks were determined and

. S o, their results are listed in Table 1(b). Fig.
’ 11 (a) shows magnitude distribution. Note

Fig. 10.  Frequency distri- - especially the difference between the magni-
Z‘gi‘;’l °;E’I;’2“m“m trace ampli- 1,40 distributions of the sequence “A” and

LT “B” shown in Fig. 11(b).

In the sequence “A”, the largest shock (the main shock) is much
larger than any other shocks. Between the largest shock (M=4.8 or
more) and the next largest one, there is a big gap. On the other hand,
in the sequence “B”, magnitudes of all shoeks distribute continuously.

Investigation concerning the time of occurrence of shocks tells us
of characteristic differences between the sequences “A” and “B”. In
“A”, before the largest shock only a few very small shocks occurred,
after that a great many small shocks occurred in succession, and then
the frequency of shocks decreased rapidly. In “B”, on the contrary,
many shocks including rather large ones occurred increasing gradually in
number until the occurrence of the largest one, and after that the fre-
quency decreased gradually. Figs. 4 and 5 show clearly this difference.
From the above mentioned two points we may say that the sequence
“A” is of a foreshock-mainshock-aftershock type and “B” is of an
earthquake swarm type.

Since there are several cases® where, preceding or following a
sequence of the foreshock-mainshock-aftershock type, an earthquake
swarm is known to have occured, it has to be clarified in future what
kind of intrinsic relation exists between them. An example of the
former case is the Ito earthquake swarm from March to May, 1930,
and the North Izu earthquake on November 26, 1930. (See Table 2).

3) Mogi, K., B.E.R.I Tokyo Univ., 41 (1963), 615-658.

501
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Fig. 12. Frequency distribution of magnitudes
of earthquakes belonging to the sequences “A” and
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Fig. 13. Cumulative sum of energy released by aftershocks

(the sequence “A”).
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Fig. 13 shows the cumulative sum of the energy release calculated
by Gutenberg-Richter’s formula: log E=11.8+1.5M,% for aftershocks .
of the sequence “A”. This figure tells the cumulative sum of the
energy released by the aftershocks increased logarithmically.

The aftershocks and the earthquake swarm discussed in this paper
show close similarities of behaviors when compared with the observations
that have been made hitherto with respect to earthquakes of ordinary
magnitude, laying aside the disparity of scale. We believe, however,
that if such micro-earthquake observations were carried out in many
other places, the foreshocks of earthquakes too small for the ordinary
routine observations hitherto to be noticed would be detected and this
could lead to valuable information for the work of earthquake prediction.

The authors wish to express their hearty thanks to the members
of staff of the Kwansai Electric Power Company for co-operation in
seismological observation and to the members of staff of Japan Mete-
orological Agency for offer of observational data obtained at its stations.

4) Gutenberg, B. and C. F. Richter, B.S.S.A., 46 (1956), 105-143. -
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Table 1. Earthquakes of p-s intervals between 1.0 and 15.0 seconds.
(a) November 1, 1962—January 31, 1963
Time p-s Time ‘ p-s
Date N (sec) Date " 1 m | (sec)
1962 Nov. 6 13 51 4.8 18 17 | 26 1.1
9 15 1 7.8 24 05 | 25 1.5
10 0 15 1.7 27 06 41 | 1.1
14 16 57 118 31 20 0 02 | 2.0
15 23 19 10.0 . 03 2.0
19 15 03 5.8 1963 Jan. 1 04 ; 29 1.8
08 5.7 13 ' 19 1.9
Dec. 1 14 23 1.3 15 09 2.2
7 03 42 8.7 4 10 : 29 4.3
14 16 57 5.8 6 23 . 59 1.4
16 03 42 4.2 9 00 : 15 10.
15 15 5.1 11 15 ' 06 ' 2.6
16 29 1.0 13 08 | 19 4.7
18 12 01 1.7 17 10 ' 42 5.0
14 31 2.5 15 07 1.0
17 26 1.0 '
(b) February 1, 1963—May 20, 1963
: Time : p-s interval Time | p-s interval :
Date h i m i Kurobe l\sisgﬁg' A Date " h ' m Kurobe 1;4}‘?11';_5(;1! m
| [ (sec) (se0) ‘ | (sec) (sec) |
Beginning of the sequence “A” 9 12 58] E 1.6
Feb. 5 12 54* 2.8 1.7 159 | L7
8|11 56 3.3 5 2.4 s | 3.4 21
13 53¢ 2.8 1.7 1300 3.0 1.7
20 | 15% 3.1 1.9 Lol 3.2 6. 2.2
9 110 '50% 3.2 2.0 Lo 1.9
12 52+ 3.1 1.5 Lo 19
|53 6.1 4.8 P02 2.8 1.9
55 ! 2.3 103 3.0 ' 2.3
s 3.3 1.9 Pl 1.9
56 2.6 2.3 ﬁ v 1.8
57 | 2.6 . 1o04] 3.0 | 6. 2.5
r 2.8 1.5 05 1.8
58 | 1.6 . 1.8
r|o2.9 1.9 ! r 16

% Foreshocks.

1 the main shock.

(to be continued)
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(continued)
Time p-s internal Time p-s inteaval
Date h | m Kurobe I\S/I;Iit;‘s(;l- M Date h | m Kurobe 1\54&?;1' M
(sec) (sec) (sec) (sec)
Feb. 913 |06 2.0 15| 20 3.6 2.5
07| 3.3 2.0 23| 3.5 1.8°
" 2.7 1.6 24 3.1 1.9
" 6. 1.9 44 3.0 1.8
" 2.0 59 1.6
10 3.1 1.6 16 | 07 2.9 1.5
1 1.9 16 2.8 1.7
r 3.4 6. 2.6 23 1.6
r 3.0 1.8 24 1.5
12 3.1 2.5 54 2.7 1.7
" 1.9 55 3.7 3.0
14 2.7 1.4 57 3.3 2.3
" 1.6 17 | 07 3.4 2.1
” 1.7 ” 3.0 1.9
15 1.5 12 2.8 1.7
1.5 15 5.9
16 1.7 16 3.3 2.1
17 1.5 27 3.5 2.3
20 2.8 7. 2.5 29 3.3 1.7
21 3.3 2.0 59 2.8 1.3
22 3.2 2.0 18 | 01 3.0 2.7
23 2.8 ) 1.9 05 2.9 1.5
26 3.3. 6. 2.7 10 3.3 6.0 2.4
27 3.1 6. 2.3 12 3.1 2.1
32 3.0 7. 2.7 2 3.3 1.7
33 3.2 1.9 12 3.2 1.9
¥ 1.9 38 3.2 2.0
38 2.9 1.6 19 | 22 3.1 2.0
40 3.3 1.8 35 3.2 2.3
41 1.8 20 | 48 3.0 1.8
42 3.3 6. 2.6 52 2.7 5.1 2.3
14 1 02 7. 3.1 53 2.9 6. 2.7
04 6. 2.8 21104 3.3 1.8
From 13h to 15h, observation at Kurobe 06 3.4 2.1
interrupted 14 3.2 1.1
15 | 09 3.2 6. 2.0 27 2.8 - 1.4
14 ‘ { 1.6 41 3.2 5.8 2.6

(to be continued)
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(continued)
1 Time ! p-s interval ‘ Time p-s interval
b | m jKuobe TERT b m | Korobel Vpisw)
L (seo) (sec) P (sec) i (sec)
Feb.  9,22,06 3.0 £1.9 10,08 26; 3.3 1.8
| |14 33 64 22 3% 3.0 2.3
116 3.2 2.1 [ 46 32 | 6.0 | 1.9
19 33 . 55 23 09 15 3.3 1.9
21 27 66 2.2 21 3.0 0 67 | 23
.24 3.1 1.8 34 1.5
50 2.9 58 23 10300 2.7 1.9
f04 3.1 | 6.3 2.2 52| 3.3 1.8
L 2.1 ‘111l 3.1 57 | 25
14 3.0 58 2.1 15| 24
1230 2.6 6.4 1.6 (17 11 1.8
34 3.2 2.3 | 34] 3.3 1.6
. 2.0 L4 31| 59 | 2.0
37’ 1.5 18 ' 16/ 3.1 | 6.2 | 1.6
58 3.1 1.9 55! 30| 63 23
10 05 3.1 1.8 '19:04 35 | 56 | 2.2
4. 34 | 6.1 2.2 11,00 181 3.1 1.6
17 3.4 1.8 01 02 25| 6.6 | 1.9
26 3.3 1.9 43 34| 63| 25
27 1.5 |52, 3.3 | 6.1 | 2.0
54 55 2.7 0450, 2.9 7.3 | 2.5
105, 2.9 6.3 18 07 08, 2.9 1.9
’ 1.8 14 01, 3.3 | 6.0 | 2.1
06 3.0 6.1 '1.9 . 021 33 5.6 | 2.2
18, 3.1 ‘1.8 1909 2.8 | 6.3 | 2.5
59 3.1 i 6.0 2.6 13 18 07! 3.2 | 6.2 | 2.7
o1 ! 1.9 14 07 51 3.8 | 7.3 | 28
21y 3.2 ' 6.3 2.0 15 23 48, 3.1 1.7
05 3.3 2.2 17 08 16 1 3.0 6.3 2.9
15 3.2 6.3 2.3 ;19 311 65 | 2.6
AR D R T
261 29 1 65 26 180431 32 1.9
17 1.6 0939, 3.6 | 7.0 | 2.4
331 3.0 6.6 2.9 20 06 39 6.6 @ 1.9
22| 3.0 1.7 11,50 3.4 |60 | 25
06| 3.3 | 6.4 1.4 21 21,50 3.0 | 1.7
19 2.7 6.0 2.3 End of the sequence “A?”

(to be continued)
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(continued)
Time p-s interval Time p-s interval
Ko M AL Dee T Murone] Ynte|
(sec) (sec) (sec) (sec)
Beginning of the sequence “B?” 28 |22 | 42 3.0 6. 2.6
Feb. 26 | 05| 00 6. 1.9 Mar. 1|01 |47 3.1 6.2 2.0
01 1.6 06 | 32 3.1 6.2 2.8
03 1.8 33 1.8
11 2.9 2.7 2.3 07 | 15 3.0 1.9
43 1.9 20 3.4 5.5 2.1
06 | 05 3.1 5.6 2.1 37 3.0 6.0 1.9
59 2.3 5.6 1.9 43 3.0 5.8 1.9
07 | 11 3.1 5.8 1.9 52 3.1 5.0 2.2
34 3.0 5.8 1.9 7 2.7 1.8
08 | 10 3.2 5.4 1.9 53 3.1 5.9 2.5
09 | 22 3.3 5.1 2.4 08 | 00 3.0 6.0 2.4
49 5.5 01 1.6
10 | 41 3.3 6.8 2.0 02 1.6
11 | 09 3.1 5.8 2.1 03 2.9 5.5 2.3
12 | 47 3.3 5.7 2.2 09 {12 2.8 6.3 2.6
13| 37 2.9 5.8 2.1 18 3.3 2.0
27104 115 3.1 5.8 2.1 22 2.9 6.4 1.8
17 3.0 6. 1.9 46 2.8 5.3 1.9
11 | 52 3.0_ 5.9 2.6 10 | 54 2.7 5.6 1.5
1325 6.1 2.4 55 2.8 1.9
32 3.2 6. 2.0 11} 17 3.1 6.1 2.5
14| 38 3.3 5.9 2.3 31 2.8 2.2
15 { 50 3.2 2.2 38 3.0 2.1
28 |02 | 56 3.0 6.5 2.9 12 1 01 2.9 2.2
03|35 2.8 1.7 14 3.1 2.0
54 1.7 34 2.4 1.6
04| 44 2.7 5.5 1.8 36 3.1 6.0 2.3
05 | 00 3.0 5.7 1.9 50 3.1 6.2 2.2
06 2.0 1.5 13| 25 3.1 5.9 1.9
06 | 08 1.8 51 1.9
53 2.8 2.0 14 | 01 2.7 1.8
09 | 11 2.7 6. 1.9 14 3.4 5.0 1.9
12 6. 1.5 22 3.1 4.8 2.6
17 | 07 3.2 1.9 24 1.9
20 | 04 2.9 5.3 2.0 26 2.6 1.8
22 | 28 3.1 5.7 2.2 ” 1.8

(to be continued)
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(continued)

’ Time E p-s interval ! Time \ p-s interval

Date i h | ?Kurobef M}?.tsu' A Date h fKurobej N{]a.tsu-‘t u
L (sec) S(S;.S) T (seo) | S(sg:()) ‘

Mar 14 28 2.9 6.4 2.0 18 240 3.1 62 | 21
C lam 28 58 30 s 59 1 19
34 2.8 59 2.4 27 15
135 1.8 L L1
|43 1.6 29 2.8 | 56 | 1.8
|52 3.3 2.2 i 7 L 1.6
15018 2.8 1.7 Lo 2.0
21 31 5.4 27 C 1300 2.9 1.9
123 3.5 2.0 1380 3.1 | 5.7, 2.2
26 3.0 59 2.0 40 1.6
45 2.9 5.6 1.7 Loz 27 1.7
46 3.0 51 21 L a4 1.9
149 2.9 1.9 b2 2.9 6.4 @ 2.1
| 53 2.0 P 2.4 1.7
56 3.0 41 2.3 .56 2.8 2.8
57 1.8 - ! 2.1
58 1.8 L 59 ‘ 17
16 | 06 1.6 19002 21
21 3.1 1.7 03 3.1 57 2.2
130 1.6 05 | ‘ 2.0
40 3.1 57 2.5 » 2.9 | 58 2.7
|47 3.0 5.8 2.2 10, 3.0 6.0 . 2.1
49 2.9 1.4 o 1.6
150 2.8 1.6 1 L7
52 1.7 " LT
53 3.0 1.8 ‘13! 209 57 22
17 24 2.9 1.7 R 1 1.9

34 3.0 6.0 28 L1727 5.9
40| 2.8 56 1.8 L0 1.6
51| 2.7 1.4 Ly | 1.4
52 49 1.9 21 i 16
56| 2.9 1.9 e 2.8 17
18106 29 59 21 i3 ' |17
07 | 1.9 Cir 27 59 27
12 ; 1.8 25| 2.9 ’ 19 | 2.0
18] 2.8 | 1.5 ‘ ' 28 1.5
2! 2.9 | 1.8 | 129 26 | 56| 21

(to be continued)
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(continued)
Time p-s interval Time \ p-s interval
Pae Ly [ [urobe] M A P Rurone) YRR Y
(sec) (sec) (sec) (sec)

Mar. 19 | 32 1.4 20 | 51 1.8
” 1.7 52 3.1 6. 2.4
33 1.6 53 1.6
34 1.7 54 3.2 6. 2.1
" 2.7 6. 1.8 ” 1.9
36 1.8 55 6. 1.8
37 1.6 58 1.5
” 1.7 ” 2.8 1.8
40 1.8 21 02 1.9
44 6. 2.0 03 1.5
” 2.1 08 1.7
47 3.2 5.8 2.7 15 2.9 5.4 2.8
51 2.8 5.6 2.2 27 2.8 1.7
52 1.6 30 1.3
53 1.6 34| 25 5.9 | 1.7
54 1.9 45 5.6 1.7
57 2.8 6.5 1.8 7 1.9
58 3.9 2.0 47 1.9

20 | 09 2.9 6.7 2.0 48 2.0
10 2.4 51 3.1 3.6 2.2
14 2.7 5.7 2.7 52 1.8
16 1.9 53 5.3 3.4
17 1.7 55 1.9
22 2.5 1.9 57 1.6
26 2.6 5.8 2.1 58 1.7
r 1.6 22 | 00 1.7
27 1.6 4 1.7
” 3.4 2.1 01 2.9 1.7
33 1.6 02 3.0 5.9 2.5
34 1.9 03 1.8
” 5.4 3.4 05 1.6
37 2.8 5.9 2.4 08 1.5
41 3.5 6.1 2.1 12 1.7
’ 1.9 13 1.7
42 | 1.4 16 6.0 2.0
44 1.6 19 1.7
47 1.6 20 1.6

(to be continued)
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(continued)
{ Time ' p-s interval Time : p-s interval
Date him  Kurobe hslk?ltrs;’ i w hlm [ Kurobe ! I\;Igltrs(;x M
; | (sec) (sec) | | i ‘ (sec) | (sec)
Mar. 12221 [ 1.6 0109 2.9 2.1
25 3.1 1 BRI 1.6
% 27 | 1.5 18 3.0 6.0 | 2.5
| 30 1.7 | 27 ‘ 2.0
32 : 1.7 S 31 58 24
37, i 1.6 |32 1 1.7
|39 30 60 27 02104, 29 58 | 2.2
40 27 56 2.0 . Josl 29 | 59 | 21
43 2.8 1.8 P08 | 2.9 2.1
|50, 3.2 6.0 2.2 12 | 1.5
|54 6.1 2.3 1 15; 3.2 | 6.1 | 2.5
156 1.6 38 1.8
87 1.6 E: 1.7
12302 1.6 L 57 1.5
05 6. 1.6 03 05 3.0 | 6.0 | 2.1
11 1.6 2% 1.8
14 28 5.9 20 27 1.7
L 16 1.9 o l47 25 | 7 1.9
L1200 6. 1.9 04 221 2.6 1.8
- 1.6 a0 ’ 29 | 55 | 25
137 1.6 05 07 | 1.8
43 1.9 . |17 31 | 55 | 3.0
49 1.6 24 | 1.8
20002 3 1.6 38 ! 1.8
04 321 5 20 52, 2.8 | 6. 1.9
" : 1.9 106 07 f 2.8 6. 2.0
v | 1.8 100 3.0 | 59 @ 22
07 1.7 22 ] 3.2 6.1 | 1.9
v ; 2.1 07 | 50 | 1.9
18! 3.2 54 @ 22 8 09 3.0 2.0
21 ; 17 12, 25 1.4
24, 31 6 2.2 4] 2.6 1.9
28| 2.9 | 1.9 47 f 1.8
57 ; 1.9 BRI X 2.0
39 1.4 10928, 3.3 2.1
orloz| 2.9 5.6 2.4 3 ’ f 3.1
103 | 1.6 136, 2.8 | 5.8 | 2.3

(to be continued)
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(continued)

Time p-s interval Time p-s interval
Date h | m K(urobe l\gl?frsél M Date h | m Kurobe I\S/I;frsél M

sec) (sec) (sec) (sec)
Mar. 10 | 28 2.8 5.9 2.3 20 | 57 2.8 2.0
r 2.7 1.8 21110 2.9 1.7
32 6.6 2.0 33 3.0 5.6 2.3
39 . 1.6 37 2.9 1.8
11 | 19 2.8 6.0 2.5 48 3.2 1.8
12 | 38 3.1 5.5 2.4 22| 30 2.8 2.1
13| 21 1.9 45 1.5
14 | 06 4.1 23| 00 3.1 5.6 2.1
07 2.0 5.6 2.2 23 1.7
15 | 26 3.0 5.9 2.6 00 | 17 3.0 1.7
27 3.0 5.9 2.6 46 3.0 1.4
52 5.5 3.1 03 | 02 2.6 5.8 1.8
58 1.9 06 3.1 1.5
59 7.4 1.9 35 3.0 4.9 2.6
16 | 05 2.0 1.4 36 3.0 1.9
11 2.8 1.8 57 5.5 3.1
13 2.9 2.0 59 1.6
15 2.0 04 | 00 1.8
16 1.5 46 3.0 6.0 2.2
27 2.8 1.7 05|29 6.0 1.6
31 3.7 2.0 34 2.9 1.7
45 1.8 48 3.2 5.7 2.8
59 1.8 07 | 37 2.9 2.0
17 1 12 3.0 5.5 2.3 59 3.1 1.9
18 |19 1.8 08 | 11 3.0 6.2 2.3
46 1.7 23 2.8 6.2 1.8
49 3.0 6.5 2.0 10 | 46 3.6 2.1
19| 14 3.1 5.8 2.4 11 | 56 3.0 6.0 1.9
29 1.5 12 | 28 1.4
36 2.9 1.7 13 | 26 2.9 6.3 2.1
20| 01 3.0 5.8 2.6 16 | 35 1.6
49 3.1 6. 2.2 17 | 10 1.7
” 3.1 2.7 25 1.4
” 3.0 2.6 18 | 13 1.7
50 2.7 1.7 19 | 29 3.2 5.5 2.1
55 1.7 20 | 02 1.6
56 1.6 21|12 3.0 6.0 2.3

(to be continued)
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(continued) )
, Time p-s interval Time ) p-s interval
Date : N Kurobe I\Sjl?ltfé]. M Date N ;Kurobei l\;[}?its(;l.[ M s
‘ (sec) (sec) (sec) (sec) |
Mar. 3 2144 4.0 1.7 23 20 1.5
2308 1.8 6 04 07. 3.0 2.0
L2 1.6 09 26, 3.0 17
40204, 3.0 1.8 1217 | 2.8
0739 1.5 7 07 56 3.0
0843 1.6 18 28 2.9
109 |17 ¢ 1.9 . 31 2.7 ;
209 26 1.5 19 40 '
1046 3.0 6.6 2.3 22 19 3.0
12/53] 3.0 5.6 50 |
1608 | 19 8 09 13
27 | 5.6 1 12
©o 29 1.9 16 16
17|05 1.9 9 10 28
18101 3.6 1.7 18 54
st 2.9 1.5 11 04 22
5 01(42° 3.0 1.7 09 12
152 3.0 5 2.1 13 23
02.34 3.0 55 2.1 ”
136 2.5 1.4 16 15
03 27 3.0 6. 2.2 29
L 57 1.6 17 00
04]13° 3.0 21 47
2, 29 1.3 12 03 25
271 2.9 1.5 10 25 !
28 2.4 1.6 13 19 03 ’
34| 2.9 1.9 16 02 02
37 3.1 1.7 : 15 |
45 2.9 1.4 End of the sequence “B?”
52 1.4 18 17 39 5.9 ° -
0804 2.6 1.2 18 51
09 03| 2.9 1.8 26 07 32 1.7
08 2.0 28 00 14 *
11 | 45 2.0 Apr. 120,15 14.0
13 | 20 1.8 322|571 4.1 |
16 | 08 1.5 410542 4.4 3
20 | 34 1.5 06|04 4.3 ‘

(to be continued)
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(continued)
Time p-s interval Time p-s interval
Do e T AP T e )
sec) | (sec) (sec) (sec)
Apr. 407[03| 4.2 27117130 2.9
08 i 31 4.3 28 |20 | 54 3.3 2.0
12 | 13 4.3 21 | 48 1.8
14 | 43 3.3 22 | 27 8.0
5111112 2.8 May 110631 5.6
12 | 03 | 56 3.3 2.6 30126 3.3 2.0
22 | 11 3.2 2.0 5120, 05 11.8
13123139 14.0 60425 1.7
24 | 04 | 01 3.1 8|12 | 02 9.4
19 | 18 3.0 1.6 14 121 | 55 3.1 2.1
27107 | 25 2.8 1.5 17 116 | 02 3.2
15|17 1.9

Table 2. Larger earthquakes among the earthquake swarm which
occured near Ito, North Izu district, and the North Izu
earthquake and its larger fore- and after-shocks.

Time Time
Date M Date M
h m h m
1930 Feb. 21 08 37 5.4 31 05 09 5.0
Mar. 3 21 14 4.5 Apr. 1 23 04 5.0
44 05 11 5.0 May 14 08 56 4.7
5 00 08 4.5 15 15 58 4.5
9 04 39 4.7 17 05 14 5.4
15 18 32 (56.1)
19 10 16 4.7 Nov. 21 21 17 4.6
22 17 03 4.3 25 16 05 5.2
50 5.8 26 40 03 7.0
26 14 22 5.1 The North Izu Earthquake
27 01 41 5.2 Dec. 14 17 46 4.3
30 00 06 4.7 1931 Mar. 7 01 53 5.4
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