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The present paper is the descriptions of seismological studies of the violent
'Vulcanian type explosions at the volcano Asamayama and Sakurajima, in recent years.

At those volcanoes, explosive eruptions and volcanic earthquakes take place
frequently, and several interesting phenomena are detected as follows:

1) Frequency number of volcanic earthquakes increases during active period of the .
volcano. And remarkable frequent time of the volcanic earthquakes appears twice
at first stage of eruption activity and at later stage of eruption activity.

2) Length of calm stage of volcanic activities is not.related to magnitude of re-
opemng eruptlon : :

- 3). The premonitory phenomena contmued after a long calm stage are detected |
just before the erupt1on as follows: :

a) Many number of premonitory volcamc eathquakes take place before an
eruption activity. ) -

b) Localy max1mum frequency of volcanic earthquakes appears before a vio-
lent explosion. -
. ¢) Large magnitude volcamc earthquakes take place before a violent out- L
burst. Time lag between a maximum active time, of earthquakes and the most |
active stage of efuption is seemed to relate to outburst point and origin of the
earthquake : '

4) Sometimes, violent explosions take place during a long period of active erup-
tion.: The occurrences of small explosions before and after V1olent explosxon have

remarkable different Dropertles
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Table 1.- Eruptlon activities at the volcano Asamayama from 1950 to 1969..
X: First. remarkable frequent tlrne of volcanic, earthquakes

_ Y: Later remark‘ab‘le frequent time of volcanic earthquakes

. ) : , ‘The largest explosion
Eruption .pgrjod o Calm stage — > Rinetic 7’_X v Y
¢ ’ : energy -
: B year . . erg , v
© Aug. 15, 1950—Jun. 1951 }I 1 "'Sep. 23, 1950 | 3.6x107 | Sep. 1950 | Jul 1951
Jun'© 7 — 14, 1952 »}f L 3 | Jun. 7, 1052 | (10®) | Jun. 1952 | Nov. 1952
Dec. 27, 1953 — Jul. 1955 2| Sep. 6 1954 | 2.0x10% | May 1954 | Jun. 1955
Oct. 3, 1958 — Aug. 1959 boo3A ’,=Nw4Q1%8 2.0x108° | Dec. 1958 | Jul. 1959
Aug. 18, 1961—Nov. 1961 [} -2 Aug.18, 1961 | 4.8x10% | Sep. ‘1961 | Jun. 1962
. May- 23, 1965 P33k ' May 23, 1965 | 1.1x102 | May 1965 | Dec. 1965

FKERPIC R L KL BRI RS R
> Tn5H, ZOFERO—D, Bl X OHbEH o
RO X 550 THS. bbb, 1950~52E0H
Wz, WAHRMET GREIWUEA DO f4 % 8. 0km)
CICRRE L 240 o kMBI X D, 1952~554E D
Bz, FEETHCEHE L7 300 f5HARME T, 1958
~E3LEDBINE, FRETTCRE L 723500tk
ek s. it,m%~%¢@ﬁMuLmaku@ﬁ18
kmrﬁﬁbkwwﬁwlMA&A Mﬂ%dkié
BRTH 5. - .

T/, Fig 1ok, BROD-AZRLTNWS
‘ﬁ,;@9%,kw%mm,@%%gwﬁﬁ®lz&#
— #3158 = L 7Ll KBS ERL, MWK, Zh
‘ L)‘F(D/J\‘I%%ETZ@ 5. j(b‘?iﬁﬂfﬂ‘bﬁf%%fﬂl}&@i *

CVE—EEICKE < T, —BOMKIERHT o/ NG
?Ar®ﬁﬁ®lzw¥~&ﬁﬁt%®;bnuéﬂm
k%V\ ,

T, TERAE- - DEHITIE, iﬁ{)ﬁn‘i‘iﬁ;ﬂﬁbf’f%‘

%%q@ﬁﬁﬁmﬁﬂ,kﬂéﬁﬂﬁ&wﬁ%(®ﬁ>
M=1.83log d+log A~0.83  (§Jf 1954)
log E=1.5M+11.8 (Gutenberg—R:chter 1956)

@K%ﬁor </ =Fa— FMDp b= i %~ (E)

R

C KRR = o F —

~ BRI, ZhiD b,

CXBBEFAF—, B RLE

U R EBBES b O TR Sk

i RSB DRB O = 5 ¥
EHPITRE R, EHY
R R
Ll

»'3

FAITH, WU X5 RO 745 7 RIBFET 50
T, Hx OBEROKNI, %%wﬁwkmk;orm&
TEBLDLEZXDNS.
Table 1, Fig. 175, éﬁmt;atbr&oxo
BT EBELD. S '
D BKEBICHEEL T, JOUEES R L 18
5. N
2) KESECAATT, MESERRE BT 2550
3) BROKE X, %@%kﬁ%m@%tﬂ@&é
kum%%fwé
4 KIS ST, t&x%%HE;BKv
<T%,%®kmnéﬁﬁk&éaA&UhmtB
V. KIS EOBEC 12, EBIE -7 5
LD T B L EE R ERD D B, BHOBKIE,
CEKEBHOBEE T BREL LT, Fi, %O
RS, BAEBHMORKEL o 8% : LTER
Enh. ChEMAUESHRSE, 7v—RMEkE
LT 1944-45 45z AR L 72 H”ﬂ]%‘?lﬂ (Kizawa; -
.1%D7wﬁ/ﬁ¥k%btwmmwﬁﬁ(mmw&
© 1963) Kovf%iﬂf\%hf\n%
ﬁk,%ké%%kwﬁbtkm&tFQ&%% é
Bk<bb<ﬂétbk,ﬂ%ﬁ&ﬁﬁfmﬁu®m&
ﬁm%ﬁox9rtotww¢u%@¥k&%&@%%
RIL% T Uie b @2t Figs, 2~:4 THE. Lo
Hic, B30 @50 A (RED, BRKUELERSYR
(N), - KR D B AR AIRIE (A), Kl B
B=a ¥~ (E BAEFDARCHHIL TWBE F



44 | . - BE

0o _ _ 1.NH '”’, flllll‘ﬁ Ill RSB .

Aug. T

ug. 499

Aug. - Sep. Oct. - Nov,

Asamayama —— 1958

¢+ Fig. 2. Volcanic earthquakes in relation to the;
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A : Daily max. amphtude of volcamc earth
quakes )
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Table 2. Direction and displacement of initial motion of-P wave: of

pre-eruption earthquakes in the eruption of 1965 at the volcano

Asamayama, observed at the observation point situated on the

distance of 3.7 km, SSE direction from the summit crater. . .

p~s| po | pi

Time P~S| Py | Pe | Pz Time f
d h/! m :;s U 7 ‘i"ﬂ d h m s sl e
Apr. 8 15 40 | 10| (4+) | (+)|=0.1] May 9 00 19 | 0.7 (+) B[ =
28 08/59 | 0.9| —0.3 +0.3] 0.4 S0 19 0.7 () () | (=
May .8 1220 .. 0.8 | (+) | —0.1] —0.1 06 43 | 0.8|(+) | (+) | (=
S L L L AN AN ED N N E) 14 22 48 | 1.0 | —0.6| +0.4/ +0.6:
1330 | LO| ()| ()] (=) .22 48| 1.0| —0.4] +0.2 +0.5
20 34 | 0.8| (4| ()] (= 22 49 | 1.0| —0.1 +0.1 +0.1
21 32 | 0.9 (+) | (H) | = | 15 03 39 | 1.0} —0.4 +0.2 +0.5
21 .36 | 0.7|(+)| (+) | (=) 16 09 42 | 0.7 | —0.1-(+) | +0.2
21 54 F 0B () | (4D | (5 23 14 49 | (explosion) |
22 19| 08| (+) | (+)| (+) | Jun 13 11 32 a9‘<—ol +0.1 +0.1 .
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. F1g 14 Volcanic earthquakes in relatlon to .

the eruption activities of 1966 at the volca- 3
" no Sakurajima. The notations are the same
ones shown in Fig. 11. '
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Table 3. Remarkable explosion activities at the x}olcano Sakurajima, during
the period from 1955 to 1964.
. Méin e);plosion ) Energy ‘of volcanic earthquakes
during the active period -
No. Erqption period - -
" Time  Energy Before the After the
. main explosion | main explosion
x 10%erg x 10%erg ‘x 10%erg
1 ‘Oct. . 13—31, . 1955 1 Oct. 14, 1955 159 1> , 30
2 Sep. 4-9, 1959 { Sep. 5, 1959 . | 42 } " 59 198
3 ) Sep.- 5, 1959- 58 :
4 | Sep. 15—Oct. 18, 1959 Sep. 18, 1959 .| 43 . 4 163
) Dec. 19, 1959—Feb. 21, 1960 | Jan. 21, 1960 42 122 : 128
6 | Mar. 29—Jul. 25, 1960 ' * Apr. 4, 1960 | 70 ' 326" . 561
7 Feb. 4—Apr. 6, 1961 Mar. 6, 1961 110 40 49
8 | Sep. 18—23, 1962 Sep. 19, 1962. - | 51 26 33,
9 Sep. 23— Dec. 14 1963 * Oct. 23, 1963 46 ‘ 135 . 164
10 Jan. 5—Feb. 23, 1964 Jan. 20, 1964 _59 . 174 146
11 Mar. 23—May 23, 1964 Apr. 24, 1964 | 56 : 9 90
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' Fig. 15-2. Occurrence of small explosions before and after a large explosion, at the volcano Sakurajima.
‘ ' ' N: Daily number of explosions ,
. fn: Daily number of volcanic earthquakes
E: Energy of explosion earthquakes

Table 4. Value of @ and 1 in equation Year| a A E | Year| a ) E

iF@:%e-ar . .. 1955 | 27,00 3.0 | 182 | 1961 | 98.4 | 1.2 | 674
e 1956 | 158.0] 1.8 | 179 1962 | 69.0 | 1.2 | 492

7(unit: day): Time interval of two 1957 | 28.0l 1.0 | 183 | 1963 | 66.0 1.1 798

consecutive explosions

2, 1: constant number 4 1958 | 25.8.0.6 | 305 | 1964 | 35.0 | 0.7 | 693
E(x10%erg): Energy of explosion: 1950 | 16.5 0.5 | 646 | 1965 | 19.2 | 0.6 64
earthquakes 1960 | 40.0] 1.0 | 2059 || 1966 | 20.4 | 0.6 | 158
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Fig. 16. Time interval between two succesive
explosions at the volcano Sakurajima.
O: After large explosion
@ : Before large explosion
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