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Velocities of Propagation of Earth Tremors

and Seismic Waves near Volcano Sakurajima

Kagoshima Local Me‘teorological Observatory

- We estimated the velocities of propagation of earth tremors and seismic waves near Sakurajima -

from our field experiments during Septembér to November 1958, using a new recorder designed by

us. *  Earth tremors at-two stations were recorded in parallel.
moving coil type were used. The magnification was about 5000.
velocity of surface wave caused by ship = 0.67 km/sec, velocity of surface wave caused

0.9 km/sec, P-wave velocity of B- ~type tremor; 1. 68 km/sec, P-wave velocity of D-type

followings :
by bus;

earthquake; 1.53 km/sec.
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Electro-magnetic transducer of

As the results, we obtained the
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Fig. 1. Map showing the observation stations.
distance from to
5550m Minamidake No. 1
5350 crater No. 3
3900 ” No. 7
1600 7 Hikinohira
340 No. 3 No.' 1
1550 7 No. 7
300 ” Hakamagoshi Office
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1850 ” Hakamagoshi Office
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Seismometer installed at point No. 7.

Fig. 2.

%. SEOBANC LTI 5359 3000~5000 T fEH L

t.%ﬁﬁﬁ@ﬁ%ﬁ@ﬁ%@@%mﬁﬂ%ﬁﬁﬁé
U7z, 56 BUADESEE 2 AMIEEIRR 1 L > T BKE S

N1F0OES 120 mm (FE§RH 6 Kif), 60 mm (R
SRR 12 BERE) 30 mm (GrgRmef 24 M) O 3 Bty

H CORBBOERESE, BE, FHsHEbH
HMOEKRMEOHBREL & D AN, FHSET
BHENL, BBIERMETICL bMES AL,

2 O s



BB KINIT 30\ % BRI O B E—R R B ARE 13

Fig. 4-1. Blueprint of new recorder:

front project.

Fig. 4-2.

Blueprint of new recorder:

side project.
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The front and side view of new recorder.
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Record obtained by new recorder
(ground motion at stations No. 3,
No. 7 and wind velocity was record-

Fig. 5.

ed in parallel in a paper)
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Table 1. Combinations of gear-wheels in new-recorder.

Puod of [Ll Ll D e e Radius of gear-whee

‘rotaﬁin 7;?;:&110- (;xrlar;elsmo- ‘ .tlme Drum ’ No. 1 Motor ‘ No. ZJVSqu%ﬁ‘ead
5min/r 120mm 16.9mm|  104m 60* — % Lok % P Tt
10 60 18.0 195m W aaes . G el ¥ 50
5 120 1.12 26h e TR e el S LR
10 60 2.25 26h Bt SRS RECR-?. Samri L
5 120 0.0 | 19m 0 — 8 — 312 20 — 50
10 60 33.7 104m W — %8 — ?g = 38 v

* Hyphonated ge s r-wheels are coupled each other.
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) PENE CBEDT, b HUVIEIC & B HTEESD aerilgiihes il by ageden
and some records in the middle

REIDHEMBEE LTHRDNIZDTII R EEA, 65 part are those of B-type.

RAERIT e v v o e 2 8 LT & s o Fine continuous records in the

BRHAENTAHIN, 353 ) UBEBER2RMIC 212 T upper part are earth tremors due

Sirbotn. Ui DEREICII AL 1 A0S RS § to ships and buse-s, but it is not
N ) known that those in the lower part

5, BEREE DD b Do IIDT, R HER may be tremors due to weather

ZHIA LU THERZ T2 Lo, conditions or volcanic tremors.

3H, THITIZE A LERNICEDN 2 XMEIN S
%. Fig. 6-1 122D 1H1%7RTL 51 BETH C 50 s et : e

LIS HIZUTI0RsC ATl s h, 15z L 17
RECHAD 5 LIS D 2L T 20 T I3 505,

REE UTEM S 9> & COMMBIDHET S Ed 5.
ChRECZEHEBEIcLsDEEZAbNS. $12, &
icikwdii T2 L 4 » 5 (Fig. 6-2 2R). <D

X5 IR A LA X CRRME L & 5 Flicik B s
HT 23 DBFNL I ThHBH, b3kl Fig. 6-2. Noise at point No. 7. due to Ty-

DHDEEFINTWEEEZEZLN, ATH - KBNS phoon No. 5821, Sept.16, 1958.
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AT BIZE 57 k> 3 b Usw MMEIT i34,
Fig. 7 33X ' Fig. 5 DO SIRT L 51Tl S e
B EEE T D 38 UM OBERIC X % RE) &by 2 #M#hid
b, 1HREI4ENIDHZDT idRiAHID K X opE
i o> T ZOBEEIIME (B1 - 3 « 5BEL
RZNZFNREIVERZL D), Wi, B|ROZD, #HEE
D3 (B, #lifH) Z2ofic k> TEASh 38,
BROQIERED 3 B TR X { HfMD 7 BTIEEA
EHARNA L ST

CDEEE 25> T 2 MBI OEIE 2RI U TR
MRS S OHIBNMRITHE 2 HIE L X 5 EBnz b, 5l
ITF v—4&— L2 Rl Lo BEICHEEBICHE X
W, ZOEBEZEHEULDY. COEBIIMRIS 49
H24H, 10 14, 15 HITfT oo WEMTH Y, hoOM
DOWHEZ ST 21 DEZIEBITT A 24 ¥ 212 I ATHA
Liztzd, BB 3 BEDAICE LA T 7 BAIIZED
Nighots. Tz, HENEIZEBRO G112 0.1sec BifiL
THEUN 5 DSHERHZ 37 0. 2sec 12T TITH P LD
T, HBEY D 3BAET TO 300m HEER% & 3 DI3IR
HTH o120, HEMER LB 2 JIEE DO TI120. 67
km/sec 23851, HEHED KX D2 0.75km/sec T
botz. TOWENIBZHLERMBETHS 5.
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12 26sec s L 2min {HWWVE TIZ H 78 b OIREIHER

HEIT X 2 REEMITONEK D X ST EDE L, HERRG
I )2 R UTHRE 2 BEE At » 2207 D
F-oTHRU S BIKERREEICNA 72D TH 5 5.
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HE—T (O OBIERIC IR > THEFT S, &S
B EHNC I e H T2 A B X D ICEEE I BT ZOIR
%3, THICEU S, ZheHilidihc ko
SHTHBOERITHEZHE L L 5 LA U LE
HABDD 2 e DiEEENS D22 b @ o 12728, Fig. 1

Wk 3 5,

The ground noise caused
by bus. (the ground noise
with mark “S” are caused

3. THIIHERRCIIENBETH S VES Y, £’ by ship)
Ob 45 Arrival time of | Diffrence of " Distance
SESVALION Classification tremors at arrival time between Velocity
g No.7 No.3 No. 3-No. 7 No. 3 and No. 7
"~ h m s | iy 1 s 2 s j m | km/s
| Gongentorii:
16 15 51 ‘ Sudden stop 52.5 51.1 1.4 : 1180 ’ 0.84
| . . |
Branch point Kitadake- )
16 23 17 | Hikinohira: Start 18.8 17.2 1.6 1500 0.94
Ishidoromae: ‘
17 00 - 53 Sudden stop _— 53.1 R — | '
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Fig. 7132 0RFHITH 5.
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IR HH 5 C ERMHE S0 » S, TOEOHIER
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LW T ETH-T. HE, SRIOUEITIWN TS BEH)
W3FEDE THIIPLKIEDRE 3BIHTH
KB ZLKD B DRALTHIE, FABIZONTD3HE,
T ORI  HER I 5 B TH D, BINVD
LLHILdHBL E2YB->TWA. LI UEDTDPIRRE
T U T PR DS BREGNT LT Z 0L 5 Th -
i

BEXOLL LWL, 38, 7TEBETOHBEREND
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A-type earthquake recorded
on new type recorder.

Fig. 8-2.

A-type earthquake recorded
on new type recorder.
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BTRERVEN»T XS, IHIT, TOEPLEVITIC
T 5 b B ARLKLUPERLEE - S DR IR @) %
B TEENR I BB 2 R D C SI3ITHEE S C

24% 158

EThHAIME, ZOIZHIIZIES UTH b o EEVER
ZRio 103 U OB 2T, B E 2 OBENRH O
DIE 78 b MHRITHE DRITE 21T 5 BWEVRH 5 5.
Tab. 2134 EOFEERAICHIFE Uz ARID —DFET
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Table 2. A type earthquake

Station No. 3 Station No. 7

) Differ-
Time of occurrence |[P-S ’Elc?jrrzice -S arerrilszl()f
i time
d h m s s| m s S S
1958 IX 30 14 28 51.4 | 2.1/ 28 52.3 | 1.9/ -0.9
\ 14 52 01.7 | 2.0/ 52 02.0 | 1.9, -0.3
1503 15.2 | 1.5{03 15.1 | 1.3 0.1
16 07 41.0 | 2.5/ 07 41.2 | 2.4 -0.2
X 3114517.2 1.8 45 16.9 | 1.6 0.3
12 05 19.2 | 1.7/ 05 18.5| 1.9 0.7
14 08 32.1 | 1.3/ 08 32.9|1.3 -0.8
14 14 50.6 | 3.1 14 51.5 3.5 -0.9
14 23 55.2 (1 0.2[ 23 55.7 | 0.3 -0.5
14 42 51.9 | 0.9/ 42 52.0 | 1.1} -0.1
14 56 04.3 | 0.5/ 56 04.5 | 0.6/ -0.2
X 1302 34 03.6 | 2.7/ 34 03.6 | 2.6 0.0
04 06 17.4 | 4.6/ 06 17.6 | 4. Gi -0.2
¥ 4042239.6|38.1 22 39.6 | 2.7 0.0
12 02 59 28.0 | 1.9/ 59 27.4 | 2.0 0.6
16 07 26 36.8 | 2.8/ 26 36.0 | 2.9 0.8
22 20 06 09.2 { 2.7/ 06 09.0 | 2.8 0.2

§7. BEHHOMERE

FRHIERTT SR DA LA, BB KL D BRI
OEBIT BH KOETFO HER B0 L > Thh,
bhbhd 25FZA T3, LA BRIMEI T2
P~S B Famn s E LTS, 46, iR
BETDRED %2 B UT R 387 ARy TaEh»n
P~SEsOFHEAMND S D /sbdH 5T EHHBALI.

BIEZEFEKOETFTOERNE LA E UK, 38, 7
FOFERRRZED S JE UTRER, PEEEE LT 1.68
km/sec 3B oTz. SEITOWTIRIZ-oXH LT D
2B SN o1z, Tab. 313 BEME OBEIIED—T
Td b, Fig. 6-1137DHLRO—PITH 5.

Tab. 31T 6N 3 L Hic DEHIEERIC X 2FRBIRZE L
PN —H L TWA T Ed b, MBI IV IIVESE
KOBEFTHBELTIULODABNWESITHS, Lh
L, BEEIT£ L DN H 5 DRIMENRORMT X 238
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Table 3. B-type tremor

Station No. 3 ‘ Station No. 7

. \ Differ-
Time of occurrence P—Srlo‘::?:rr(::ice — axi‘ril\crf\l()f
‘ ’ time
d h m s s| m s S s
1958 1X 6 16 56 22.0 —{ 56 21.2 | — 0.8
7 046 00.7 | — 46 00.3 | — 0.4
X 2 01811.0 0.4/ 18 10.0 | — 1.0
05821.3)1.0/58 20.5| — 0.8
10817.0(1.0003 16.2 | — 0.8
12611.0 1.2/ 26 10.3 —_ 0.7
1 36 34.4 —{ 36 83.6| — 0.8
15205.4| —[52 04.2| — 1.2
205 36.7 — 05 35.8 | — 0.9
33944.3| — 39 43.4| — 0.9
23 0512.7| — 05 11.9 | — 0.8
X 30 208 46.6 | — 08 45.6 | — 1.0
448 13.0 | — 48 11.8 | — 1.2
459 05.5| —| 59 04.6 | — 0.9
53702.8| — 37 02.0| — 0.8
60239.2| — 02 38.5 = 0.7
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mﬁmaca,@%uﬁm%kmwmmAMiéﬂf
B, ZORIBENEDTH 505, BFEHMEORR
I3, B IIZ—EEATIW. btmﬂf3%

T SOFEIEED HP W, S WORITHE 2R B &
WTE 5. FHEOKNE P MOHE & UTH 1. 53km/sec,
S WOMEEE LTH 1. 17km/fsec 233K bhvic. 212U
S BIZPERDS A2 DT, 20HiE Iz HIEH TR
220, D P lo#E i BEMEID 21k b #550E L
DA EZIRDOAME I BRO Z N & h & S & 2

D-type earthquake recorded
on new type recorder.

Fig. 9.

58 DTIRISNTZA 5. Fig. 9 13 20RFHIT
»H5b.

BN P ite: S 1z DASERIC OV THAID O
2, 3% Tab. 4T 5.

SHIR 7 BRTIREEAI D I1ITL 33 RTI RN &
ALY ZRADIZ 3 G R DZ DS Ffiefy v g H P R
[EFR DRI S B2 TR BOPEEZ A S D

e
Table 4. D—type earthquake
“ Tlme of occurrence J Differ-
. o | ence of
Phase S B
Statlon No. 3 tation i arrlva}l
No 7 | time
d hm s s
P 1958 X 2 25846.4 | 58 45.6 0.9
& 2 58 47.3 9 =
P | X 3164548.25 45 47.25 | 1.0
S i 16 45 49.24‘45 47.95 1.3
P | X 15 65830.55820.4 | L1
P X 31 00514.9 05 14.0 0.9
S 005161 05146 15
P XI 25 3 13 49.0 ‘13 48.0 ’ 1.0
P XI 24 23 54 33.0 ]54 32.0 ] 1,15

72, 3 HRODEMEFHAILD ORI &b 0. 3sec
CHEWHNE =20 (D% Py EIRFRT %) D32
AN, o Py HIZ 3 BEATESFINICTRT
ODBOFTRICBEDON TS LR SLNDT, 4HD
BT X b o, 123 BRTiES Tz DI
B P b0 AL DA Lsec CHVOMiIT2, 3
Bbh, ZORHOHIZ 7 5ED P EARE»Tr LA+

DOFFENE NS EH T b L f[,:f(b'ﬁ: chid
Rl KID B BT & % & D BFEFELRIIC L 28 @
D>y HEZETONLE < PEEBIC L % 8 D, 4D EC 5& U

PIZNDTEHHOENICH T2 2BIERA I L h D 12w

LHSDS, ORI KA L D R—FINC 3N s 5
f: > 6ﬁ§uta)lnl |1%’Jﬂjh<.jl®lld“ nd@ﬂict?’fﬁﬁ)

N L DR TH % LMD

§9. #& 1%

e e [ERE o AW % 010 (DY N E L ) E R
WRDT EL Thol:.

122U % 2 A4S LTz b DOIRRETE O FFIAIT 350 T e RpoH
PEEEMGELUTHELUIZEDTH S

23, Th b DOWEMIZ OV TIRAHEDIEBURIIT 75

17 —



18 moR W

Classification of tremors Observation station

earthquakes by ship quai - Nob 3

(surface wave) -

by bus No.3 - No.7
(surface wave)
A-type earthgq. No.3 - No.7

(tremor) :
B-type tremor _

(P wave) ‘ No.3 - No.7
D-type earthq. a _

(P wave) . No.3 - No.7
D-type earthq. X _

(S wave ?) No.3 - No.7

D-type earthp. _

(P wave) crater - No. 3
D-type earthq. crater - No. 3
(S wave) ) AR
D-type earthq. L L

(P wave) crater-Kagoshima

W 24%15
Disgce frm B 200 Vel of tremrs

0.3km 0.67km/s

1.2-1:5 0.9

unknown unknown

1.4 1.68
1.45 1.53
1.45 1.17
5.4 1. 88%
5.4 1.03*

10.3 2. 40%
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m@@éim. .
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T, RPTAR, EMEXESE L) ORIOM, 7

. RBRERERK S D REAOEE LOFEEMS 21872

CERTU, dbETEL BilE R LRI,
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