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On the Relation between Peculiar Seisrﬁograms and the Magma
Resérvoir in the Vicinity of Volcano Sakuréjima"

~ Mitiya Yoshidome

- (Kagoshima Local- Meteorological Observatory)

In order to watéh the volcanic activity at Volcano Sakurajima from 1964 - seismological

observations have been made at three points in Sakurajima.

Some records for same earthquake

differ in both period and amplitude from station to station.

The relationship among the peculiar and. normal records,

and seismic ray paths seem to

suggest that the peculiar record will be affected by the magma reservoirs which will exist

in the vicinity of Volcano Sakuranma

The ana1y31s of seismograms for nine earthquakes which occurred near the station 1nd1cates '
that two magma reservoir will exist under and near Volcano Sakurajima.
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Fig. 1.

L number is same as shown in Table 2.

Location of observation points (open lcircle)

" and ‘epicentres (solid circle). The earthquake
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Table 1. Instrumental constants of seismographs C: Component T, : Period, V: Magplflcatlon
" Observatory Seismograph C . (s’_l;c) 14 Observed Period
Sakurajima JMA-56 20H) Lo | 00 | NorMay 160-1974
Point A JMA-62A | 3(H2) 4 2, 000. Jul. 1965-Aug. 1968
/7 N . .
Point A: -JMA-62A " Y2 ” Aug. 1968-Present
v " ' P : o
Point B JMA-62C o 7" L Dec. 1963-
v JMA-62C " " P Dec. 1963-Mar, 1972
Point C JMA-62E 1 7 / Apr. 1972-1974
” - ’ . ) :
Shirahama. JMA-62B " N June-Jul. 1968 .
Kirishima '
Point A - JMA-62A ” ” 5, 000 - Jun.'1964-1974 .
77 X N . .
Point O JMA-56 1(H) vy 300 . Mar. 1966-1974
Kagoshima Wiechert - 3(H,z) 5.0 80 June 1939-Sep. 1968
IMA-59 1 ” - 100 Sept. 1968-1974
Strong Motion ” ” 1. . Dec. 1950-1974
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Table 2.-'Earthquakes usedv in.the present study_.v

EA?‘I’(I);HC‘)“ N < M Tim:) A | ‘Epicente‘r l ) [()?:nt?
1. 1966 Apr. 29 00 38 | Near Takachihonomine | 1
2 1967 Aug. '8 04 27 ‘ Near Ibusuki o ‘ -5
3 1968 Feb. 26 19 43 | Near Karakunidake = . 13
4 1968 Feb. 29 22 31 .| Ebiwo o 5
5 1968 Jun. 25, 17 42 East part of Sakurajima | . 5
6 "1968 Aug. 13 20 22 | South of Okuti City 28
7 1969  Des. 2 00 48 { _ South of Takachihonomine o | 22
8 1971 . Sept. 10 00 - 11 | Ebino (Kakuto Dist.). - 16
9 1972 ‘ May 29 oé 47 ’ Okuchi City , 10
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Photo. 1. Records of seismograms obtained at 00h
38m of Apr. 29, 1966.
Epicentre: near Takachihonomine,
A, B, C: Observation station,
(O normal record,
X ! abnormal record
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Photo. 2. Records of seismograms obtained at 04h
27m of Aug. 8, 1967.
Epicentre : near Ibusuki. Notations are same as
shown in photo. 1
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Photo. 3. Records of seismograms obtained at 22b
31m of Feb. 29, 1968.
Epicentre: near Ebino.
shown in photo. 1.

Notations are same as
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Photo. 4. Records of seismograms obtained at 17h
42m of June 25. 1968.
Epicentre : east part of Sakurajima.
are same as shown in photo. 1.

Notations
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Table 3. . Classification of seigm(’)grams.
No. is same as shown in Table 2.. Mark O
denotes normal record and x abnormal one.
Earthq. Photo. ~ Point A
No. No.- A } B ' c ‘ S
1 1 x .0 X :
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If it is 4 km in

Seismic ray nomogram.
focal depth and 45 km in epicentral distance,
each depth- on the seismic ray is given by
intersections of the straight line XY and éurves,
P, Q,-----(X:Origin, Y : observatien point). For
instance, depths of the ray-.-..- are 6 km, 8 km,

-Fig. 2.
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Paths of seismic rays arrived anomalously”
_at the seismographs, which passed through near
the crater of Minamidake (denoted M). The
earthquake number is same as shown in Fig. 1
and Table 2.
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Fig. 4. Assumed location of the No. 1 magma re-
servoir and seismic rays ‘arrived at the obser-
vation points B and C. Arrow mark shows the
correceted-location for center of magma reser-
voir.
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Fig. 5. Paths and depths of seismic rays arrived
at point B and passed through under the
" “Kagoshima Bay north off Sakurajima. Solid and
_dottéd lines \show.the paths corresponding to"
" normal and abnormal records, respectively.
Numbers 5, 6, '7 8 are shown depth (km) of
path of seismic ray. Numbers 1,.3, 4, 8 are
Earthquake ‘No. shown in Fig. 1 and Table 2.
.Mark X denotes the-center of source of the
earth’s crustal deformation obtained by K.
Mogi. Mark Y shows the intersection of the

" path and the path 3-A; in Fig. 6.
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Fig. 6. Paths and depths of seismic rays. arrived
at point A and passed under the Kagoshima Bay
north off Sakurajima. Notations are same as
shown in Fig. 5.
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volcano Sakurajima.
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thquakes which occurred on volcano Sakurajima
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Table 4. Classification of decrease in amplitude on
seismograms observed at point C. Earthq. No.
is same as shown in Table 2.
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" Fig. 13. Seismic activity originating from volcano

Sakurajima and its explosive eruption.' Solid .
line is number of volcanic earthquakes (running
average for three months).
Dotted line is that of volcanic explosion.
Arrows indicate earthquakes shown in Table 4.
Closed circles indicate the earthquakes of Group
1 in Table 4 and open circles indicate Group
2. o /
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Table 5. Earthquakes occurring in the east part of Sakurajimd; June~July, 1968.

Earthq. Time Max. Amp. (1) Epicentral distance (km)
No. Y M D h m M | Mg 4 | 4
1 1968 Jun. 23 21 59 5.3 0.04 6.1 39.3
2 ” 7 25 17 42 19.5 0.14 6.6 39.1
3 Vi Jul. 2 15 30 5.3 0.04 51 39.2
4 7 7 6 12 20 21.0> 0. 42 4.3 38.5
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Table 6. Near Earthquakes whose seismic waves passed through near Sakurajima.
E: Epicentral distance, H: Depth of earthquake, 7%-7%, Ts-7,: Arrival time
of P or S wave, vy, vs: Mean velocity of P or S wave.

(1)(2) Upper: Observed
Lower: Calculated
(3): Difference in observed and the standard velocites.
(4) 1: Seismic waves passed through the magma rservoir.
2: Seismic waves did not pass through the magma reservoir.

Earthq. | Time T | ®] ®] ®] a 2) | "<3>\‘ @
— | E | H | Tp-To | v dvy | Ts=To vs | duy

No. | Yy M D h m (km) (km) (gec) (km/sec)(km/spec) (sec km sec)(km/sec) bR

1 1968 May 28 13 06 197 | 0 s | pE |-nm| R | B |-AlE| 1

2 1968 Jul. 16 22 09 126 0O 22 183 |-om ‘B‘g-g 2% | —nom| 1

3 1969 Jun. 20 12 09 136 @ 0 =l 1% |-pul 27 | 2R | o] 1

4 1969 Jul 28 22 03 225 80 sy | S8 _o02 BT ¥ o2 2

> Origin Time QTU) ~j‘:;»1>f»jzljji%m""; =il bagSRON
CEEHEETHS. Ao TEZ, hEo P, Sk
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; \

Fig.15. Distribution of epicenters and seismic rays
which passed through near Sakurajima and ar-
rived at Kagoshima Local Metearological Ob-

Photo. 5. Records of seismograms, obtained at

servatory. Earthquake Nos. are same as used Kagoshima Local Meteorological Observatory.
in Table 6. Epicentre: Hyliga-nada or south off Sikoku.
Numbers 1~4 are the same ones shown in Fig.
RER (KARTI97D) 2 5oRd7fT, U & 2 o 15 and Table 6.
%, dvp, dvs 132D EEPS FTEARUETHS. Marks (O and x are same as used in Photo. 1

z T Casel 3B RIS TOW2 ~ /'~ 7%

35 —



62 % B

DEEE LA THD, Case2 I~/ <E D IClE
FiShiz 454 2w+, Case 1 13, Photo.5 ic3\nT
WESTHS BY %R, Case2 BEEZTT. %7
Case 1 |3 Case 2 it tb~, dup, dvy Bk & &R
TY. ZOTER<I/REVORERCIL IO LH
g, : '

T

§12. % & .
BRI CRAE LW ESKE TGS SE, &

ELUTABERTC LICKIRL, BUEMRES» SR

KD~ 7 <7e% ) OB, X ORI HEE
WTREETHHWEOBFREZHMBRT R, TREK
MOWS 2RD DI, BEM /€ /7 2eERL

7o, MIEREKIC X D REREZIER RS EL, B

T e B0vbly, ~7/<7cE ) ORBEERHRELE.

TORER, W1~/ <iED L LTHMEKAET,

T 2.5 km Il % 0¥AE 2.5 km OFkA%, %2

</ E D & LTHBILED B i 3km (ki

B 5km) iEE T 9,5 km (ot % 0% 4km
ORELBETEL o ~
YT BB D DR W DR IE S 5T, BB
THREL, B v/ ) 2T BB, FL
SIRIEDPB/NT D 2 25T, H1 </ <k ofFE
OV THIOEMF & Lic. EhA@EE»bHE2 </ <
TEDRBY, BRE~FET LB OTIEET,
BRI NS W L ote,

Wb b diie b, AECH LISk SO BB v

B 39 % H2~3%

R PSRBT b BT, ST HO R AR EF B
HRTE, B 77 2OV THR R Wi v
FHERARE—EERITEFIEICE L, B EHoR
BELEY. ‘

% £ X @

IOARI% (1971) © JILEESARET) (V), REDKER SCRIgeATe

i H14TA, 97~106. . v
AFH— (1965) 1 AR Hobh s SHOE L\ BE R
oW T (3 2H), #E 18 195~203. . :

WA (1972) D RE

&IRBKk, HEHE (1971) @ RBAERSE, ﬁ%ﬁ‘&fﬁ%ﬁ%
75 131~137. '

VR OEE (1970) D AKFIE B XU E ORI KT B4 R I o

74 LA BIT B, FEBREENR 35 75~142.
LG (1971) EHEO PERE - SOERE, HEEHE
$t (WR¥THE) 85~87. _ , .
HARIEE (1957) @ BB OMEK & FIOHZEE) & OB, Kili
2% 1 9~18. ’
Omori, F (1916) :.The Sakurajima eruptions and earthqua-
kes, T. Bull. Imp. Earthq. Inv. Com. 8 No..2 35~78.
THRMEE (1961) : = v kA L BEHOEES# & magma pocket
. ORIV, HE Ser. 2, 14, 227~242. _
MR g (1970) @t - Hizko R, NHK 7'y 7 2 B
FIFREERR (1971) : Magma reservoir %38 5 HIEWIT 0 W\ C,
| BRI 36, 20~43.

CUDIE S (1955) | ESRIC & 5 L IRBPER DL o T

(% 148), HE Ser. 2, 8, 84~98.

FHE, HAEE, HEES, Flehsk (1960) : BFn304E108
13H LD RS K LIRS & ARNEORBRIE oW T, BE
B3R 25, 25~28. ) ’

FEER (1970) : BB IC 117 2 HK AR L BRI oW
Ty BRAEBRFER 35, 65~T72. :

T —36—



