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Seismic and Volcanic Activities of Kuchi-no-erabu Island

Toshiki KagRuTA, Masanori MAENO and Takatoshi TARUKI
(Institute of Earth Sciences, Faculty of Science, Kagoshima University)

Abstract

Shin-dake in Kuchi-no-erabu Island broke out on December 21, 1968 after about
two years quiescence, and successive eruptions occurred on December 29 and 30,
February 5§ and March 10, 1969.

Seismic observations were set up by the Survey and Research Council of Earth-
quakes and Volcanoes, Kagoshima Prefecture with a seismograph of vertical component
(fo=38 Hz), which worked from January 29 to August 18, 1969. Three components of
seismographs (f,=1 Hz) have been put into operation since September 2, 1969.

Based on the daily frequencies of volcanic and near earthquakes, investigations
are made on the relation of volcanic activities of Shin-dake to earthquakes, especially,
concerning the eruptions on February 5 and March 10. A felt earthquake occurred
on February 1 and many volcanic earthquakes of A-type of which S-P durations are
shorter than three seconds followed it. Some of them had rather large maximum
amplitude. On the other hand, seismic activities were very low just before the latter
eruption, and only a small one of A-type occurred. The differences between these
eruptions are interpreted as the differences in quantity of volcanic energy supplied
from the lower part.

For the sake of investigating earthquakes near the island, a seismic observation
with a tripartite net was carried out in August, 1969. Apparent velocity and incident
direction of seismic wave were calculated, by using a method of cross-correlation func-
tions. The lowest apparent velocity was about 2 km/sec, which is consistent with
the results by YosHIKAWA et al. (1968). However, on the contrary to the results by
YosHIKAWA et al., incident directions of seismic waves were almost east or north-east.
This is an interesting fact, which perhaps shows that the activated area of 1968 erup-
tions differed from that of 1966 eruptions.

There seems to be some correlations between the activities of the Shin-dake Volcano
and near earthquakes occurring within 100 km of the island. If it is true, it means
that the volcanic energy comes from the activated area where near earthquakes
occurred and that it is not necessary so long time for the energy to flow up to the
volcano.

Eruptions of Shin-dake had frequently been accompanied with some portents, such
as felt earthquakes, rumblings, etc., and not so long time was needed from the occurrence
of portents to eruptions. This seems to be an important characteristic of Shin-dake
of which eruption is phreatic explosion type.
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Fig. 1. Locations of observatories and stations. The observational system of the point A —
Maéda was used from January 29 to August 18, 1969, and the system of the point B —
Mukaéhama has been used since September 2, 1969.
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bHEPE, WRETHIMBZ KIUMMEL S-P 25 30sec ATOEMEB LI LITA C it
%o KIUHEME T B> ORI DFEREIF, S-P, IREMEGER, B, REEEETHo
T, IREDMEGERER, FAWELHERIA X, S-P A3 3sec Ll LD DT HiiEE L T 5,
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KB DN Tit, S5, EIS 213 S-P oL 0 (AR) LR 4 o (BR)
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DEAFDFEFHETH DL T, BOBEAMBEEBOT RN X— 2L DL LILKBORET
DFFTH oI CEBAEL T X dikisbbiid, Tubb, Wigid, kPd bk
IERNX—ZRIEL TWTH, Tl OBMEENRIVIIDIREEL 31T, EHshx
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Fig. 2. Daily frequencies of volcanic and near earthquakes, and S-P distributions observed
in 1969. The uppermost column in (a) shows the degree of clearness of recording in hours
of legible recording per day.
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DRIETEA S CEMHETH S, T4bb 3 H 10 B OBERENIZ, HBVBI-2ELTHE
BECOBEHTH o2, ZOREME/NPIL, IHBEIBWMELASLZY, Lo T
WEHCIIEFEIN Lo, 2810 BEOEENT, TRAAVX— ERUTL 288To
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ZDWT  FEET, BRI KIUEBEL D2 {25 T 5,
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ThoT, ZNHEDHFIIB LN S-P FHED Fig. 3 itmxIN T3,

LoD KINEHEBICOWTIZE 3 BDRETELENIRBTHo70, &bbl), 1A
19~20 B3 X 02 A 4 Bitid lBREe KRS 2888 0 B BV REFINIZ LKz oTn 3,
IS OWMENIEICHE BTN T,  IREIRESGEFR] 5~6sec, AEH 6~7Hz, RIE 1p LUF
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Fig. 3. Daily frequencies of volcanic and near earthquakes and distributions of S-P durations
observed in 1970.
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S-PEUTBABDHERHOKHEREZRD S & k=10 & 725, Fig. 2 33X Fig. 3 »5
1, BEOTEENCEIE T 2 IR D H B B U S-P<10sec DHEIFA L HEEINB 05,
KL OBIETERT 5 icid, R 100km BEOHMTE A INTHS 5, THMED
#i % S-P<30sec & U IcDIZBEKRELBICFBETIHMEBRLPEATDOLETH oI, BK
BIEOIEEIOACERT AR Y T2, 50 &EDRAEHETHFHTH %,

iz%s, Fig.3 Ti26 A10 H»5 8 A 10 HOMT—EHoMESHAIIN TN &tk -
T3, CRIEEL T T VOWBEOFERETH 205, WOEEBRL 120z RIETH 3,

4. Tripartite Net (= k283

RXREEILLCRC 2 RBOFIRSGA 2<% BT, 196948 A 10 B> 5 £ 20 HIHE,
FTLIRSE iR it 2 300 C, ETEAIRSE 3 B L AMBBNI 2B C s o1z, BRI TN
TRBET BRI 1Hz TH %, LHiZF—F L 3—5 (SONY PFM-153) % FAu,
ZDout put DOEDRTITNEIIRTE=F—EL1, 12, BHIZ low pass filter %3
LTA vy 7diaVa—y (FIH%BY =73~ WIR 281) T /Lolc,

BIHIE Fig 4 b RINTOEY, FPHREOHEENHBEING LS i, BAREOCHT
EPFACEBEMEP RS TACEEL, A~BOEHS 260m, B~C % 270m, C~A %
175m & U Tz, M OBIERT, BEZKFE ECEEBETSCEMTET, FHA0EER AL
RHEHEELUTZE X, BAR +10m, C AU +50m & 72 b, BB KFEICK T 2 B A
16°07" & 78 otc, F12, ASICIY B RABERIOLFOHEIZ NI7T4°00E & 75 3,

Ok BEE I T RAEL 1283 b bh 2 B0 L b HERITHO o1z b D 2FEK, 250
mm/sec DXEYEETHEL T, Zhz ZEHYECEic 2/250sec DR T, #RiE% 300 fE3
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Fig. 4. Apparent velocities and incident directions of seismic waves. The observational net is
shown in the marginal space on an enlarged scale.
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UTC7 77 ECHIEL, BIBWEARE 2 2KHER & LT, HBEH DA HE & BRI
ZETEL T,

B ACPEICHL TN TN S L E 2EBERTICANITRE LR Z 6 &5 &,
BONIFERDS L, RINDADITEER 2. 4dkm/sec, ZDEEFH AL, BAEFROILFE»DS
BT 2o D icid o T 222°56" & 5%, CofRE, 1966 FOBREEHRICI b loFH)Ml
(1968) DOFEFERE 2EET S E, FEEAUTHRETAHMBOR/IDADITEEIL 2km/sec
BELEZALN, LIIWoT, CAVHFERLOERRMO PEERES»5ASEEALND,

Fig. 4 1wz, EDOHEE% 2. 0km/sec &L, il (1965) DR % A TEHAROER oS
PIRNTRERZRU 2D, COTEHEN DI, KAaHE»S K 2HBH—ES 2L, A
WEDO/NI ZHBVSHFEL D bAllic X o 1c HAL SR TNE L ETH S, BHSDEEDS
EALELEHABEDOEREITHEINSY, FiMh (1968) OHET, KOELBII KA XD
RO F BN B Y T2 L L] 2 &, SEIOKRIZ T SIS HRUTH %5, 4E
DFEIZEFED S KL ER AL TR Y, KOOEE S IUELS »ITrLAELRED N 3R
BEOWIRBTHSICENSE, KOFLOMBEVEBEIIN Loz NS CERTFHINSD
CETHAH, kakh deflic BN L BI T ENS T Eid, 1966 FE0 BFE SE
DIFEFE & DIFENIR O E D 2 HE I BHERENERTDH 5,

5. FEDMNX&F

BT S T2 AXBIETE D EEOHEEN Table iw/RINTWED, Thb DOEE
DL THERD AMMEICHICRISHEERS A1z, 194148 1 HE 19334512 A 24
HOWBKTHS, CD&IZDODEKIE, BRSIRBO K DICEBICEID IS 5 TRMEL T
FEELUIZEND DTk, 18414EDHEI1TIZ5A23H DMK, 1933FEDHE i, 1931
FAR2RIIZUEAEKE 1932 FEDEBIDVH S L5 X 5T, FEKiCHkILD BHESTEEL
bhH, 35z, EANCTIABE L E S REL T3 KR (1934), HPAE (1938), BATXA

Table. The Historical Outlines of Volcanic Activities of Shin-dake

1841 May 23 Eruption.

Aug. 1 Rumblings. Violent eruption. A village was burnt and many inhabitants
were dead.
1906~1907 Rumblings.
1914 Jan. Rumblings. The older crater was collapsed and sulfureous smoke was emit-
ted.
1931 Apr. 2 Rumblings. Felt earthquakes occurred before eruptions. Much of volcanic

ejecta were discharged. Two men were injured. Eruptions occurred on May
15, June 6 and 22, too.

1932 Jul. 23 Increasings of amount of volcanic smoke. Rumblings.

1933 Dec. 24 Rumblings. Violent eruptions. Much of ejecta were ejected and the Nana-
kama village was annihilated. 34 men were dead or injured. Successive
eruptions occurred on December 31, 1933 and January 11, 1934.

1945 Nov. 3 Eruptions from fissures on the side of Shin-dake. Some people said that

(1946 ?) this eruption had occurred in 1946.

1966 Nov. 22 Eruptions. Three men were injured by ejecta. On November 23, 24, 27
and 28, eruptions also occurred.

1968 Dec. 21 Eruptions. Small amount of ejecta were dischaged. Eruptions occurred
on December 29 and 30, 1968, February 5 and March 10, 1969.
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BE (1965)), T fic § KEKITIINTZE 5o 1203, 1914 4E1 BIcidB B ek e s o7z
BBV DD, 1931 Fic SBBEPARMBRAIIKE U A3 X T3 (e (1932), Hrb
fE (1938), BREBR (1952), BRAETX&SKE (1965)), F7z, 1966411 A 22 A OMEKIC
DT, HAAFEI SN, BAOEAD S FAMICETOBREL T IZE WS ERD
fIANG (HE (1967 a, b)), REDOHIZHICT S E, T icdF 12k UIdiEEC
05 HEZE ARV L ST B, UL, BENIH - T HMEKIZL 220> 72 1906~1907
EOEE)P, Wi, FABEKL LW EOBRDONL o2 196812 A 21 HOME K d 5,

BIABRVEET 2L LT, ZOHEPLES, 2L CHikFEELSBKITOMMZE R,
BEHOZRXLX—DKREIP, KEDOREE BAETZITHSH L, BWAkgERE $HET ST
H55CERTHHERINS, LIz T,k ERKESEOBRR®HT 2113, TX 31U
D, ZUTEBNTHEMST — 7 0BRVLEZDITH S, ULHrLAVLBREE TR, C
DETHEKDRNCE INTEHBCI ATEE VD DI, #dig, 1966 48 B DHifiEsS L N HE
DOFE (Ffl (1968)) ¥hb5DATH 3, BHaksdd, oA 8 Aok 3 AMKIT
bBD, COREOH M TRMBRICRERAONT, T KkAMETRY 2 BRME § B4
UTRNENT EZHEPD TN ST b, KDH 3 7 AINCIZEIRESRS Ui b Dzt
TERBLoIZbIITH D, COFRBHERDY, FIEOEKICONTO—BIEEZ»FEDLL T3
T, FREBOERIL» SEAE TOHMENENKIUEEA S EMVATRBILLS, C
DX S S BATHEDEER 2 5D, BRI 28H &0 A, AIRBENLSHEKET
DML, 1931FE 4 B2 B OMKTH# 28/, 1966 FE 11 A2 HOBKTIZEB 54
ITHhHh5, 1841 F8H1HBIN1933F 12 A 24 HOBEKICDOWT d, ZHUFTOEE DT
NTRFHKETHLERPDT, —EHDOEFEFHOPTHEIPFEEINZIEKDOIEDTILEILE
BRKLILX—DREPSIZEDENI A2 THUL, FIRIRSENETATEHEFEL
AL, O 3L, 1933 Mg KIC DN TR S b 1 BEREE £ 5,

B (1971) 2B X o THRINTIEARENSI T ERELTNED, FHFCBNTEH S-P
DEVTHMBOEEICERE T AL ER3MLELLH>ThHb, dL, FEOEELI T HIHED
EEE 2 —8L, L Zhicgins tdnud, Chid, FEDEEHD T XL X—JFED
B ORERCH Y, IS ICGIHMBORELSLBAEITILHIE Y RVKHIILELL S
WEWI L ERBRLUTNBEVADIPETHD, COHRIDODEDL XL THMINS, T
bbb, <V PV EREIZHBTRCHE <7< (DB VITR) BOBZRLX—0fkG
22 TERARBRZBAILE 325, KUEEBNOZ XL X—HHBBT Y, FRICHERS
BOBERIEVBL S, COZFLE—DOMHEEIRE L L6 50, Thid, K&
KB ERHLEBAIERBCGTNVIREED § DD o TL B EELNT IV BIARBRICDONT
b, KIMERE o< 7~ (HAVIFTX) Bh TR X —»BHEFREBICGEL L X6
20 THNIL, YR, BAITIRIRZHIBVERIIELZWTHSH,

St E b, SHRADMBIC X A HEAZMGEL T 2T, AXETE D KIUES 2 HE
EEE OBIETA T XIINEZELTNAED, T TR~ D HEREDPY - T 5 EThIL,
HETI, THHBOEEHOERLE & b RERPLELES5L, WolcABAKYSIEES L,
HWTFHE DL INLE —OHERIICERL T, KEKICZRBAZCEVPRELZETHS D,
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EHE), 351, HBHBK (LEANRSOARTHERR) OoBIBdboTTIZd DT

b5,

F1z, HINEZHE GERGEFRTRE KLERIFTER), RIERSEE CUREREET,

BRENFLR), REBEBE (SLKEER) i BELBRNGESR2HEENI0E0T,
FEEOFT b i T IERER, Bz, XBEE, XKGBEREOHIND o1,
FHEIciE, BEARETHERZE OKITAC5090C Z{#HHL 12,

7238, COBgRicIE, BIREKRFEIS X D 1969 FEEMEADZEE & L THEE O —LBic i
B %31z,

HboET, BIRBEELLCE L LA LT 5,
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