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. A Study of Volcanic Micro-eerthquake Swarm accompany
with Explosion of the Volcano Sakurajima -

K. Shimizu

(Kagoshima L. M. O.)

Abstract

The explosive activity of the Minami-dake Summit Crater of the Volcano Saku-
rajima is lasting still now, since the great explosive eruption on the 13 th of October
in 1955. - .

Writer investigated the types of occurrence of the volcanic earthquakes in the
year 1965. In this year, volcanic activity was rather weak and explosxons occurred
intermittently.

A great number of volcanic earthquakes occurred at thxs volcano and most of
them were the so called B-type .earthquake. At the exploswn time, a swarm of
volcanic earthquakes appeared during several hours as it is shown in the next P, A,
R-groups. (Fig. 6). :

P-group: The swarm of B-type volcanic earthquakes occurred before the explosmn.
A-group: The swarm of B-type volcanic earthquakes occurred about the explosion.
R:group: The swarm of B-type volcanic earthquakes occurred after the explosion.

If put a number of volcanic earthquakes in the P-group and that of the A-group,
their occurrence were divided into 4 types of I, M;, M, and L as follows:

I-typ: The A-group appears but the P-group is not found.

M;-type: The number of volcanic earthquakes in the P-group is. less than that

] of the A-group. -

M;-type: The number of volcanic earthquakes in the P-group is nearly the same -

as that of the A-group. )

L-type: The number of volcanic earthquakes in tne P. -group is more than that

of the A-group. And sometxmes the P-group appears but the A- group’ is

) . not found. - -

Relation between magmtude of explosxon and frequency of the P- or A-group
has a some correlation as shown'in Fig. 7.
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Fig. 2. Seismic observatlon points in the island
of Sakurajima.
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Explosion” of the Volcano Sa‘kdr‘a_'iini'a‘ in the year 1965.

Table 1..
No.. Time ' 2?3;‘ vibgitgon ' Exgéﬂiige ﬁui?rféte}; Interval
— a - o #‘ - d  h
1 Jan. 5 12 16 - 25 -6 14
2 9 02 12 32 3 14
'3 24 23 20 23 15 21
4 27 21 11 23 medium ‘small a little 2 22
5 Feb.  25. 09 . 15 12 29 12
6 Mar. 29 10 42 23 _ 32 . 2
7 o 30 07 45 13 small - ‘ ~— 21
8 Apr. 15 o1 53 32 small small alittle | 16 18
9 24 03 06 13 9 1
10 30 21 40 40 . | medium 6 19
11 May 26 04 53 39 ' I
12, ‘ 31 21 26 23 medium medium medium 5 16
13 Jun. 20 06 57 28 ‘ 20 9
14 Jul. 5 13 51 12 15 7
15 11 00 40 | 21 5 11
16 .2 23 12 8 11 . 22
17 Aug.. 5 14 a7 | 8 _ medium |- 14 16
18 18 08 12 16 “small ' 12 17
19 20 16 20 [ 10 medium medium alitte, | 2 8
20 Sept. 117 01 25 ‘ ) , | 12 1
21 19 23 .51 8 medium | - 18 7
22 28° 09 10 |- 16 - ; 39
23 29 09 29 37 medium medium medium | 6 0
24 Oct. 9 23 21 9 medium : 100 14
25 20 02 52 27 ' 10 4
26 21 06 26 22 medium | - -1 3
27 Nov. 6 18 05 | 42 , ‘ ' 16 12
28 C 19 00 33 30 Clarge | large. medium 12 6
29 Dec. 9 06 14 38 ' 20 6.
30 28 04 35 ° 49 | small ‘ . 18- .22

Max. amp.
) . at the observation point A.
Interval
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Table 2. Time interval of 2 succesive explosions.

Time 2’{:{’)‘ Interval " Time g’f:;‘ Interval

d h- m P d h ' d h m T d- h
5 20 33 50 6 16 17 - 16 .54 | 84 21
20 37 25 ' 0 .18 .00 37 58 8

g8 23 44 32 3 3 05 44 22 5
9 11 54 39 12 , 1 44 73 6
10 04 26 | 47 6 : 12 50 51 1
05 38 | 30 1 18 48 69 6

15 11 | 24 0 19 14 28 | 39 |. 20

21 36 24 6 > 16 o0l 1. 2

23 08 47 2 20 03 02 25 11

12 o1 02 40 1 2 08 50 123 6
» 13 13 43 12 1423 - 30 6
13 - 01 49 a1 | 13 ‘ 21 o7 51 | 52 18
15 04 27 1B 20 2 | 22 12

14 100 59 17 C 20 ‘ 2 04 2 2
15 24 | 2. 4 23 12 00 70 1 14

16 03 57 60 1 13 25 2 4 19 2.1
11 26 28 | .7 28 07 07 35 2 8

19 30 26 | 8 20 12 55 10 1 6

* Téble 3. Constants of seismographs; used at the volcano Sakurajima.
Seismograph i v Ty ) r "vorh
. : : sec . mm :

56 type Seismograph = 300 1.0 <0.3 Cv=8
62 A, 62C tvype Electromagnetic Seismograph 2000 Tzi-.O(.)07 S— Eézgg

N\ .
_V: magnification T;: period of seismometer T,: period of galvanometer
r: friction v: damping ratio h;: damping constant of seismometer
hy: damping constant of galvanomefer
62 A: wire telemeter type 62 C: wireless telemeter type
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Fig. 3. Frequency percentage of volcanic earth-
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Fig. 4. Frequency of D, D/, B-type Volcanic
earthquakes at the Volcano Sakurajima, observ-
ed.by the 56 type seimograph at the observation )
point A. .
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Table 4. . B-type volcanic earthquake swarm accompanied with explosion at’
' the Volcano Sakurajima.

A — [ P— _
No. | e | Type N ,hA O e T %k
1 % M, 33 11 3 26 7 20 5
2 2 |, M 31 13 37 |17 -7 | 14 19 5 136 7
3 23 - M, 30 7 19 37 -5 ) 23 3
4 23 | M 27 1 11 | 4 5 not clear 4 5
5 12 L 49 19 46 10 5 10 5
6 23 L 34 11 245 11 not clear —
7 13 L | 39 15 220 8 3 , 8 3
8 32 | 1 ’ 88 13 ' 52 7
"9 13- I 97 13 | 28 6
10 40 1 ‘ 00 12 _ 1 38 3
1 39 - M, | 17 9 216 | 66 13 . : e 4
12 23 M, 21 10 232 - 52 6 not clear 48 6
13 28 L ' o '
14 12 I , ‘ _ VR s O ’ 14 4
15 21 I S 82 14 : a7
16 8 oM 22 7 18 | 40 6 : a few 14 4
17 - 8 - L 35 9 150 |- 5 4 B! 2
18 .16 M, 21 7 22 | 28 6 2
19 10 oM, 2 9 19 560011 19 | 5 3
20 25 M, 32 6 8 | 92 13| 2. 8 59 8
21 8 | L |3 10| 314 |15 e afew 12 7
22 S 16 L . 40 15 269 | 14 5 2 . 2
23 .37 M, 28 11 70 % 12 , 78 10 -
24 9 M, | 5 1 12 | 40 13 7 60 12 33 10
25 27 M, | 18 8 36 65 18 | not clear 37 12
26 22 M, 27 1 38 50 17 | .5 39 12 0 14

- N: number of earthquake  h: duration time in hour
P, A, R: name of type of earthquake swarm and it’s appearance time
-D: time of explosion earthquake
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Photo. 1. Explosion of the Volcano Sakurajima

7 B e
at 14b 23m 204 Jan. 1964. o

Photo. 3. Wireless transmit station

Photo. 2. Transducers at the Seismic observation
point.

e Photo. 5. Inside of seismic observation room
: in the volcano observatory.

Right: Receiving set,

Left : Recording device,
This side: 56 type Seismograph.

Photo. 4. Volcano observatory of the Kagoshima
L.M.O. at the Sakurajima.
(seismic observation point A)
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Photo. 9. D-type (00h 33m 19d Nov. 1965)
Explosion earthquake.

Photn. 10. D’-type
This vibration brings volcanic Smoke
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Photo. 13. Explosion earthquake at 14h 47m 5d Aug. 1965.

This explosion was small but it included a lot of smoke and ash-fall.

BNk 5 s
Photo. 14.

04h 35m 28d Dec. 1965 (at point C) Photo. 15. 06h 14m 94 Dec. 1965 (at point C)

— 50 —



