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An Analysus of Volcamc Act1v1ty of Mt. Asama (2nd paper)
(On Volcanic Act1v1ty in 1958)

H. Sekiya

(Karuiéawa W eather Station)

Various observations such as volcanic earthquake, quantity of smoke and state of crater, etc. |
have been continuously carried out since 1923 at the Oiwake Volcano Observatory which is located

© 7.6 km SSE .of the summit crater and at the” Karuizawa Weather Station which is located 9.1 km
SE of the crater. Observations have been made mainly by Ishlmoto s selsmograph with magnification
about 3,500 at Oiwake since August 1957. '
After the explosmn of June 11, 1955, Volcano Asama was rather calm till February 1958

Since the middle of March, however, micro-earthquakes of the type A have occurred in swarms
from time to time (type A is considered to be a volca&tic quake, duration of its preliminary tremor
is clearly observed). B

- In the latter half of July, 1958, duration of prehmmary tremor of A type micro- earthquakes
observed at Oiwake Volcano Observatory became 1.3~1.5 seconds, and the number of micro-volcanic
tremor of the type B near the crater increased, while at the .same time the rumblings were heard
near the crater and the quantity of smoke increased. We warned the pepole at the foot of the
volcano against the coming volcanic explosions. ‘

On October 10, 1958, a slight eruption broke out and a small amount of ash was emitted.
After that, throughout the activity, we observed not only markedly frequent earthquakes with
larger amplitude, but also a series of volcanic tremors of which periods were 0.8~1.5 sec.  Mt.
Asama erupted very frequently.

At 22h 50 m 28.6 s on November 10, 1958, a great explos1on broke out and a great deal of
volcanic products was emitted and the kinetic energy of the explosion was estimated at about 7X10'®
ergs. However no persons were directly injured by the explosiun since ‘the explosion had been
ptedicted early in September. Since then explosions of moderate intensity have been taking place

intermittently with mean intervals of 9~14 days.
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Table 1. Frequency distribution of maximum amplitudes of volcanic earthquakes

and tremors during March~ December 1958 (Oiwake)

Max. Amp. Mar. | Apr. May | June : TJuly

Aug. Sep. Oct. ‘Nov. Total

0~0. 5 49 .32 50 43
6~1.0 1 4 1 9
1~1.5 o 1
6~2.0". -2 1
1~2.5 1
6~3.0 1
1~3.5 '
6~4.0
1~4.5
6~5.0
1~5.5
6~6.0
1~6.5
6~7.0
1~7.5
6~8.0
1~8.5
6~9.0
1~9.5
. 6~10.0
. 1~10.5
. 6~11.0
.1~11.5
11. 6~12.0
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Table 2. Value of m in the relation NAn=K

Month . Aug. Sep. Oct. Nov. Dec.

1.70 1.91 3.08 2.93 3.08

F I, BERD D A SR EHHRO LS i P~S s
Bbh 5 25 AR(Photo. 1) &, ZREA D » 5 72 BB (Photo.



BEUOKIFEGOBT (828 —HA v 93

Table 3.

Frequency distribution of maximum amplitudes of volcanic earthquakes

of the type A in March ~December 1958 (Oiwake)

Max. Amp.| Mar. Apr. May June July

"Aug. | -Sep. Oct. Nov. Dec. Total

0~0.50| 5 3 6 3 12

0.6~1.0° 3 1 3 1] 4
1~1.5 | 1
6~2.0 2 - 1
1~2.5 1
6~3.0 1
1~3.5
6~4.0
1~4.5
6~5.0
1~5.5
6~6.0
1~6.5
6~7.0
1~7.5
6~8.0
1~8.5
6~9.0
1~9.5
. 6~10.0
10.1~10.5
10.6~11.0
11.1~11.5
11. 6~12.0
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Table 4.

W 24 %4F

Freqiiency distribution of maximum amplitudes of volcanic tremors of the
type B in March~December 1958 (Oiwake)

-Apr. May | June July

Aug.

Sep.

. Oct.

Nov.

. Dec. Total

26
1

46 a7 31
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Table 5.

The number of eruptions at Mt. Asama in 1958

Date 9

o

1’2 1011112

13

14{15[16

17)18

19]20[21122]23l2425[2

6

27\2812913031| Total
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Fig. 1 Change in the number of volcanic earthquakes (type A) and tremors (type B) observed
‘at Oiwake within the three days preceding the day concerned.
Full line shows the type A and the broken line the type B.
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Table 6.

Value of m
} —— - BB KD - T BIRATIZ T U B D LD, 20
. Month ée‘; Oct. | Nov. { Dec. b b BEYEMICE Ceh, FRICHEL IR D
mof Type A~ | 1.62 | 2.86 | 2.54 | 2.91 B#o 5 BB TS (Photo. 4). 2 L TI11 A
; ET B : 303 } 3.49 3 33 10EI%CbiB@biiﬁ(@if&i%ﬁﬂ/’&%ﬂﬂ%j‘é’ S L;f»
ot type ' i EBIEOMENABE Al & EE s b, ~&iﬁ9‘bf’
Table 7. Frequency distribution of mean duration of eruptions in the active. periods of Mt. Asama
M. duration in d Sep. 1940~ June 1944~ Mar. 1949~ Dec. 1953~ Oct. 1958~
€an duration 1in ay§ Dec. 1942 Aug. 1947 June 1952 - June 1955 Dec. 1958
a 'y a. b a b a b a b
1 74 T4 49 49 28 .28 54 54 4 4
-2 22 44 12 24 8 16 10 20 .3 6
3 10 30 4 12 2 6 1 3 1 3
4 14 56 1 4 3 12 3 12 2 8
5 4 20 4 20 ’ 2 10 :
6 1 6
7 3 21 2 14 1 7
8 3 24 1 8 .
9 1 9 o
10
11 :
12 1 12
13
14 2 28
15
16
17 1 17
18
19
20 ,
21 :
22 1 21
%:2. 37days =1.77days §=1. 51days’ %:1. 72days %—_—4. 08days

Mean in 1940~1958=2. 3 days
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Fig. 2 Change in the number of volcanic: micro-earthquakes (A+B) observed at Oiwake within
the three days preceding the day concerned
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Fig. 3 Change of the sum of the maximum double amplitude of volcanic miéro-earthquakes (A+B)
observed at Oiwake within the three days preceding the day concerned . -
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Fig. 4 Relation between the changes in duration

P~S of A type
_earthquakes at Oiwake
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of preliminary tremor of A type earthquakes

observed at Oiwake and number of micro-earthquakes in the vicinity of the summit crater
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Table 8. Frequency distribution of periods of maximum waves of volcanic earthquakes
-and tremors (Mar. ~Dec. 1958) ) .
e earthquakes of type A

Period | 11\22‘?? ‘ Apr. ’ May l Jue | July Aug. Sép. Oct. Nov. Dec.
" 0.1~0. 5sec 3 1. 3 ' .
0.6~1.0 8 3 5 T3 9 15 29 76 100 141
1.1~1.5 1 4 1 5 1
1 1.6~2.0 °

tremors of type B

Period 1{/?5’1_8 Apr. May June July I Aug. ‘ Sep. [ Oct. Nov. | Dec.
0.1~0. 5sec 11 42 18 31 8 9 7 6 6 2
0.6~1.0 | 7 2 9 16 28 25 54 284 513 655
1.i~15 . ) 4 |1 1
1.6~2.0 : ' ' N
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Fig. 5 Change in the quantity of smokes from Mar. 1958 to Jan. 1959
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Table 9. Frequency distribution ‘of the number of
volcanic micro-earthquakes observed at -Oiwake
“within the three days preceding the day discussed
(A”)-and of the number of the day, during the

- three days following which some eruptions occur-
red (B"). Magnification of the seismograph : ca.
"3500. (Mar., 1958~Jan., 1959)

/ i — 1 1 L 1 - ]

FEULRRTHHLEATSIVTHS .

/ 2 . 7 “« .3 6 Number of (AN (B Relative
Quantity of smoke earthquakes frequency
Fig. 6 Relation bet.ween t}%e quantity of smokes 0~5 136 0 . 0
and number of micro-earthquakes near 6~10 69 0 0"
the crater (June~Oct., 1958) 11~15 8 0 0
. . . 16~20 14 3 0.21
. . 21~25 7 1 0.14
. ) ] o 26~30 14 2 0.14
LHIER & OBRIE, EHRTH - LBEKIEES L 120 31~35 - 18 8 0: 44
ST OREBIC &7 MTIRS 2HF L & 5 @ S, 640 gl 3 o o
HABME L TORBORNE {85 205 T, 46~50 6 6 1.00
et e U CORMEFHOMED, HKERSEO S~ z : 02
WEMEBRFEZEATOEDI ThHH, —RANITIIHE %~% g g. %%
DS KFREDEERE L 72 b DTHIUS, BT TICRERDS 1~75 1 1 1,00
FNEIEL o T0A L eIk BEBEicHL 76~80 3 3 1.00"
T B HERE v DN, BEDEHE D bIKE % 123K e 5 5 100
W EBERPHRTL 2013, S AUKPHTADE 8?&1)80 ' % % % 88
FNBHEDL BB LENELLNEDT (B B :
BHENE D CLHRA 1 (B p © 101~105 2 2 1.00
o), FEMCRBHOE)] F=—"apr® BRELL 106~110
' 111~115 2 2 1. 00
STWBTETHS. 116~120
U Tedi o TRELVE R INSIE 24T - 12 BT A R , , o er
FERETRERNINE S, KAMEOHEGHELIY, 131~135 1 1 1. 00
BEDBEON D, MEENE Sl hdhnb— e
HOREEREIT, KOEPREOETIMHEL TS ciodic 146~150 1 1 1.00
151~155 1 1 1.00
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Table 10. Frequency distribution of the number or
the day classified by the sum of the maximum
double .amplitude of volcanic micro-earthquakes
(A+B) observed at Oiwake within the three days
preceding the day discussed (A’)and of the- number
of the day, during the three days following
which some eruptions occurred (B’) (Mar., 1958
~Jan. 1959).

Sum of ’ ’ Relative
max. amp. (A" @9 frequerncy
0~5b5pu 145 0 0
6 ~10 48 0 0
11~15 24 0 0
16~20 8" 2 0.25
21~25 : 1"3 4" 0.31
26~30 10 2 0. 20
31~35 18 8 0. 44
36~40 13 5 0.38
41~45 9 7 0.78
46~50 | . 10 7 0.70
51~55 5 4 0.80
56~60 3 3 1.00
-~ 61~65 4 3 0.75
. 66~70 2 2 1.00 -
T1~T5
76~80 2 2 1.00
81~85 1 1 1.00
86~90 2 2 1.00
- 91~95
96~100 . 2 S 2 1.00
101~105
106~110
111~115
116~120
121~125 . )
126~130 1 1 1. 00
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Fig. 7 Relation between the eruption and the sum
of the number of volcanic micro-earthquakes
observed at Oiwake within the three days
preceding the day concerned. Magnification
of seismograph is about 3500 (Mar. 1958~
Jan. 1959)
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Relation between the erup\tion and the sum
of the maximum double amplitude of volcanic
micro-earthquakes (A+B)observed at Oiwake
within the three days preceding the day con-
cerned. Magnification of seismograph is
about 3500. (Mar. 1958~ Jan. 1959)
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Photo. 1. Seismogram of the A-type earthquake of Dec. 26, 1958,
recorded at Oiwake (A=7.1km). (Seismograph : Magn. X 1500)

Photo. 2. Seismogram of the B-type earthquake of Dec. 25, 1958,
recorded at Oiwake (A=7.1km). (Seismograph : Magn. X 1500)

=
Photo. 3. Continuous trains of tremors of Nov. 30, 1958, recorded at

Oiwake (A=7.6km). (Seismograph : Magn. X 3500)
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Photo. 4. Seismograms of the volcanic earthquakes and tremors preceded the
major explosion of Nov. 10, 1958, recorded at Oiwake (A=7.6
km). (Seismograph : Magn. % 3500)



Photo. 5. The moderate explosion of Mt. Asama of Dec. 14, 1958.
(After M. Tsuchiya)



