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RELATIONSHIP BETWEEN VOLCANIC ERUPTION AND LARGE EARTHQUAKES
IN THE VICINITY OF JAPAN

By Masaaki KIMURA

Synopsis

Seismic and volcanic data during this century reveals that most of all eruptions in
Japan should be followed by large earthquakes (M=17.0) in concerned places. The
time-space relation between major eruptions and great earthquakes larger than M7.7 in
Japan shows a reverse correlation given by the following equation.
T=50.61—18.17logD
T: Interval from the starting time of an eruption to the occurrence time of the earth-
quake. D: Distance from the concerned volcano to the epicenter of the shock. This
implies that the eruption occurs in earlier time prior to the concerned shock if the
epicenter of the earthquake is nearer from the volcano. Based on this relation, the
crustal breaking time in the estimated epicenter should be known. This suggests that
the eruption occurs by the increased stress generated from the epicentral region. The
increased strain should squeeze up magmas before breaking the crust. Recent eruptive
activities strongly suggest that the strain has been critically accumulated in several re-
gions such as northern and southern parts of central Japan and eastern Kyushu.
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Fig. 1 Volcanoes and plate boundaries in the studied area. The plate boundary in the central Japan
is referred from Kimura (1981, 1988) 18),19) Triangles are active volcanoes listed in Tables
1-4. Big arrow shows general direction of slip vector of a plate after Seno et. al. (1993) 20
NAP : North America Plate, ERP : Eurasian Plate, PSP : Philippine Sea Plate, N-S
Nansei-Shoto Trench.

Volcanos 1 : Moyorodake, 2 : Satitusan, 3 . Sio Tirarippusan, 4 . Atosanupuri, 5 : Tiatiadake, 6

: Rausudake, 7 : Siretoko Iozan, 8 : Meakandake, 9 . Tokatidake, 10 ! Tarumaesan, 11 : Usuzan,
12 : Hokkaido-Komagatake, 13 . Iwakisan, 14 . Akita-Yakeyama, 15 ! Iwatesan, 16 !
Akita-Komagatake, 17 : Tyokaisan, 18 . Kurikomayama, 19  Zaozan, 20 . Azumayama, 21 : Ada-
tarayama, 22 . Bandaisan, 23 : Nasudake, 24 . Nikko-Siranesan, 25 @ Kusatu-Siranesan, 26 :
Asamayama, 27 . Niigata-Yakeyama, 28 | Yakedake, 29 : Ontakesan, 30 : Hakusan, 31 : Huzisan,
32 : Hakonesan, 33 : Teisi-Kaikyu, 34 . Izu-Oshima, 35 : Kozusima, 36 . Miyakezima, 37 :
Hatizyozima, 38 : Bayonnais-Retugan, 39 . Sumisuzima, 40 . Izu-Torisima, 41 © Asosan,42 : Un-
zendake, 43 . Kirisimayama, 44 : Sakurazima, 45 . Tokara-lozima, 46 ! Kutinoerabuzima, 47 :
Nakanosima, 48 . Suwanosezima. .
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Fig. 2-1 Distribution map of volcanic eruptive activities and concerned, large earthquakes during
1880-1909. Numerals aside the volcano represents eruptive years in this century. Contour
lines of eruption-year are shown.
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Fig. 2-2 Eruptive activities and seismicity during 1910-1923.
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Fig. 2-4 Eruptive activities and seismicity during 1934-1946.
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Fig. 2-5 Eruptive activities and seismicity during 1947-1953.
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Fig. 2-6 Eruptive activities and seismicity during 1954-1972.
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Fig. 2-7 Eruptive activities and seismicity during 1973-1994,
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BIL7-bDOORERLTHY, BRYDHDIF, KEXLRW LIIBEHRLEDOSH 720D THL, ZNTHD
LA b KITES) & HEEEI R GHE L TWAZ LD ONL, HICEELRZ LI, FEENES)
B oI TClE, FOBLTRHERENROSNDLEN) ZETHD, FHI, BEHOKILEKDOERY
Mo ZEDL L TWABEZAIILVKREZHBEIREL TS LWL S, Fig. 2T, BEE»HXKILDT
ADVT EHORANE, ZOXUDEKIHELTHWAEZLERTHOT, L THEDHEREN DY,
FHEATRIZ S VIHAITRLTH B,



300 AR KFEAER 378 B-1 F6. 4 (1994)

Table 1. Great earthquakes (M=7.7) and their related volcanic eruptive activities

Volcano Eruption Earthquake Distance, km | Year
1| 1)NE Japan Raus 1880 1893(73) 190 13
(M>7.6) Moyoro 1883 1893 220 10
Siretoko-lozan 1889 1893 240
Tokatidake 1889 1894(7.9) 270
5 Akita-Komagatake | 1890 1896 (8) 280 6
6 Akita-Yakeyama 1890 1896 280 6
7 Zaozan 1894 1896 360 2
8 Hokkaido-Koma 1929 1933(8.1) 450 4
9 Akita-Yakeyama 1948 1952(8.2) 350 4
10 Satisusan 1951 1952 490 1
11 Moyoro 1946 1958(8.1) 120 12
12 Meakandake 1954 1958 370 4
13 Tokatidake 1956 1958 480 2
14 Tarumaesan 1958 1958 600 0
15 Tokatidake 1962 1968(7.9) 310 6
16 Meakandake 1964 1968 300 4
17 | (Japan Sea side) Iwakisan 1968 1983(7.7) 110 15
18 Akita-Komagatake | 1970 1983 160 13
19 Tyokaisan 1974 1983 170
20 Azumasan 1977 1983 300
21 Usuzan 1977 1993(7.8) 140 16
22 Tarumaesan 1978 1993 180 15
23 Tokatidake 1985 1993 290 8
24 Meakandake 1988 1993 400 5
25 | 2)Central Japan Izu-Oshima 1912 1923(7.9) 80 11
26 | (M>7.6) Asama 1913 1923 130 10
27 Yakedake 1915 1923 170 8
28 Zao 1918 1923 330 5
29 | (Nankai Trough) Miyake 1940 1944(7.9) 270 4
30 Bayonnais 1946 1946(8.0) 420 1
31 Sakurazima 1946 1946 490 1

RiZ, Fig. 2 CHHOLNLAHBERE L KINEA L OB - ZEFBZ L DEEMIATAL I, T—FD
BB HioTWT, Lird 7 L— FERE AL EBEORYZIT L T HEILHADOKRE 5150
b, HERMFIOAME M27) T, IH/NMIOLOLEABMOLORRY L Cimi#EdTs, 2 TLH KR
Db DEFEEMIIM2T.7 IOV TEAREE LT, ZRENVINEDLDERIILE. $F, Z0OBEIT
By ) Shve 1993 FFI2 584 L/t ER TP B OGOV TATA L ),

Fig. 3ICFAKEREDOR - Z¥A 775 LEER LT, BAEHEDT -5 13 Table 1 (IR L7z, Hidh
O THERE, L, KU SHBEORR T COMM (BRHEM) 0L Thb, FLC, TEE, LiE, Kl
DEBKDOBERFD S, HAKMERERE TEERTRLIZLDTHS, BEN,SKINE TOHEEY X
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Table 2. General large earthquakes (7.0=M=7.6)

A DKILEK & RORS - 228

and their related eruptions

Volcano Eruption Earthquake Distance, km | Year

1 | 1)NE Japan Tarumae 1909 1915(7.0) 190 6

2| (M<7.7) Usu 1910 1915 230 5

3 Nasu 1881 1896(7.3) 120 15

4 Bandai 1988 1896 150 8

5 Nikko-Siranesan 1889 1896 150 7

6 Adatara 1889 1896 140 7

7 Asama 1894 1896 360 2

8 Kusatu-Siranesan 1905 1909(7.5) 360 4

9 Yakedake 1907 1909 400 2
10 Akita-Komagatake | 1932 1938(7.4) 300 6
1 Kusatu-Siranesan 1932 1938 330 6
12 Asama 1935 1938 340 3
13 | (Japan Sea side) Hokkaido-Koma 1935 1940(7.5) 270 5
14 Siretoko-lo 1936 1940 350 4
15 Azuma 1950 1964(7.5) 120 14
16 Adatara 1950 1964 130 14
17 Nasu 1953 1964 160 n
18 Niigata-Yakeyama 1962 1964 280 2
19 Akita-Yakeyama 1957 1964 220 7
20 | 2)Cental Japan Bayonnais 1915 1916(7.0) 300 1
21 | (M<7.7) Sumisu 1916 1916 350 0
22 Bayannais 1960 1972(7.2) 180 10
23 Miyakezima 1962 1972 180 10
24 Kozuzima 1965 1972 210 7
25 | (South Kanto) [zu-Oshima 1950 1953(7.4) 230 3
26 Bayonnais 1952 1953 290 1
27 _ Hakone 1953 1953 280 1
28 | 3)Kyushu Kirisima 1894 1909(7.6) 50 15
29 | (M<7.7) Aso 1897 1909 70 12
30 Sakurazima 1899 1909 90 10
31 Tokara-lo 1903 1909 190 6
32 Kutinoerabu 1906 1909 220 3
33 Kirisima 1914 1923(7.1) Tane 150 9
34 Sakurazima 1914 1923 Tanegashima 120 9
35 Kutinoerabu 1914 1923(7.1) Tokara 160 9
36 Nakanosima 1914 1923 Tokara 130 9
37 Suwanose 1915 1923 Tokara 130 8
38 Unzen 1922 1923 Tokara 410 1
39 Kutinoerabu 1931 1941(7.2) 250 7
40 Aso 1958 1968(7.5) 150 10
41 Kirisima 1959 1968 60 9
42 Kutinoerabu 1966 1968 300 2
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1993 Hokkaido Nansei-Oki Earthquake
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Fig. 3 Diagram showing time-space relation between eruptive activity and occurrence of great earth-
quakes (M=7.7) in the region off southwestern Hokkaido.
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NE Japan, M>7.6
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Fig. 4 Time-space relation between eruptions and occurrence of great earthquakes larger than M7.7
in Northeastern Japan.
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Japan, M>7.6
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Fig. 5 Time-space relation between eruptions and occurrence of great earthquakes larger than M7.7
in all Japan.
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NE Japan, 6.9<M<7.7
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Fig. 6-1 Time-space relation between eruptions and occurrence of large earthquakes (7TSM<7.6) in
Northeastern Japan.
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52T D, W EIZERBORE X2, TOBODKMENL RBEL TV, obziE, 1909 F

(M7.6), 19234 (M7.1), 19414E (M7.2), 19684 (M7.5) LBEICRELTV5, 1914 FDOERRBOK
AR AEETABMET A L DI, 19234 (M7.1) OHEN 2 rFHIZBETWE, —DI3ET B
T, b9 —Did M T HHECh B, BEBREAILE DI OBTEREROPELRTITD, bt
F L 57-DH5Fig. 6-2 Th b, FILHRDOZN & FRE, HEH XL BRI 57z,

LIE#% reference & LC, fOMBENLDS 7Oy b LT, BEREEEA2DOHFig. 6-3 Thb, Zh
THLENE DIELDEDTTL by THITHBEREAIMT 205 7.6 LIEDH B T & &, My 2 S
DER ENRENTLDENTHA S, SEOEME LTI, EAEOZINREE, I T7DETIZK
LEMAERD HND, L, WEIVNNI R A0, BRI B I SICHHEBEIR 25 2R LT
LrBbhs, LaL, Fig. 6-3 & Fig. 5 13FEAE—ET B, SDLII, MOKNIBEFRELS»%D
BUONBEERTEV) 2 &1, BEERBELTLIM OINMNIES RN EERLTVS I HIIAR B,
Fhbb, ZITHELIIMST.6 DHBDELHMTADLDTHY, DI ITAOHEIILLL,
M8 7 5 A LW « ZEEURIZ E bIZ o ED B VE LWV D,

Fig. 71213, SHICEAMBLEFEORHEDL TNTEDTTy bLIZSDERL, dHAHA,
LORIIKX (e BA, FRTHUAHBEBRIIBARIOREN S, WEHIE 73 612z 5,

PLEOFER KILTESIAAR BRI 2R & Zi2id, Fibe { 2NUCF | SR s CTRIBAREL T
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Weatern Japan, 6.9<M<7.7
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Fig. 6-2 Time-space relation between eruptions and large earthquakes (7SM=7.6) in Central Japan
and Kyushu region.

Japan, 6.9<M<7.7
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Fig. 6-3 Time-space relation between eruptions and large earthquakes (M=7.6) in all Japan.
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Japan, M>6.9
20 -
e =4 .9 >%+-1>. 6biog( ="0:8059
\ i
15 \
\ - .
\
§ 10} N
S
\\
s k- N b .
TS
5 i 0 T T T A A AR
0 100 200 300 400 500 600 700

Distance, km

Fig. 7 Time-space relation between eruptions and large earthquakes large than M7.0 in all Japan.

X7 ENENE T LD L, ZOFITKHBOREN D 7205 LT - T, FIUILN - TRIEE
PROLNBEREZLWHILH L, TNETORENPSALNEY, KFOKILIE, KHEIZDOWTEIS
BB OREZ R L T0A EB o TL\, BKDS, REEREIZEN - THENIThhTwhs I L
A ELIUE, FROKMBREDOTFIIZR I THIENTEL ),

3.3 HWEREEROWEAIZIOVT ,

IRFTEILHEIL, BBICHEREIN L) ITEBRSBET HB0H 5, FHITONWTHEE - ZZHHRT At
L7z, Fig. 8 (Table 3) IZZN%ERT. HDOHELBEAIIOWT, BRSH Y L ShADE, KBROH
ITEAYHL LN L LD, KHBBROWKIIOWT THo72, & ZAPKMEDORER, FosiidbE
DL VI EATRENT,

Fig. 8 121, HHLBED M27.5 DMBOHRIEKDSH 7235655 70 5 P LTH5B, THIZLD, b
BHOKUE TOREMES X OEXT TORBOBEEATASL L, i) FhnRiEHEE %2 EOHER %
FT S EBhh b, Tihbh, KD SiE & ZAIZHBERERECHEAISEAEL, e I AIIEE»
Do THKREFEDONLEVIZEThD, T, EREVIFHINTWL L HI, HEBIZL HES
HHVIIEDOREIZ L DIEKDSFRENLBLDTH S 9, MRS, SHEAFE F CORFEIE, 100 km BN
THUUL I ELRTH D, FREVENVEZIATLEWEWEELRNTHS, INETHI/WEI N T,
1707 SO EA IR & E-HILAR 2 2, 1605 FEHE & /\SLEEADHS & Z ORIz 7 4 » LT
VWb, 2751, 1707 EOWBICOVTIY, SHOEROE S %, REGERE S DG TE 5% 2L
e, BEEEHE 2 BT CRE L8V I Y L ) P ZEEIBLEORBENOREE 0T THV,
TOEH 1973 EOBEMBE M7.4) & ERORBREEAIOVTLHH (1975) % OIsHintd - 7245,
Zhd Fig. 8 DHHRIZT7 1 v + 5,



308 BRBE RS ITER $37 5 B-1 F6. 4 (1994)

Earthquake-eruption
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Fig. 8 Time-spase relation showing major eruptions preceded by larger earthquakes since historic
ages.

Table 3. Eruptive activities preceded by large earthquakes

Volcano Eruption Earthquake Distance, km | Year
1| Hatizyozima 1605 1605 (7.9) 130 0.8
2 | Nikko-Sirane 1649 1648 (7) 180 1.0
3 | Kuzyusan 1663 1662 (7.6) 170 0.3
4 | Huzisan 1707 1707 (8.4) 170 0.1
5| Esan 1843 1834 (7.5) 400 3.0
6 | Bayonnais 1896 new island | 1891 (8.0) Nobi 510 5.0
7 | Izu-Oshima 1910 1909 (7.5) 190 0.9
8 | Asamayama 1911 1909 (7.5) 340 1.2
9 | Sakurazima 1914 1911 (8) 400 2.6
10 | Bayonnais 1946 great erupt | 1944 (7.9) 370 2.0
11 | Tokatidake 1856 1857 (7.5) 270 1.0
12 | Tiatiadake 1973 great 1973 (7.4) 150 0.1
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HERBXUOEKE, KOEDORKEL VW) BTHLE, MEOBRIMEREICETD, 77 b=y 2E
DRI L D= 7w h ) FIF SN BI Tl Wk OB T 572, LT, i (1975)213, K
T D=7 <80 % 1000~ 1 A km® LET 5 &, FEAXBMEORZIC 10 HH0 1 BEIT ORIEE(L
BeHiUL, HEFO~/<EMNOLE, ERDE TR ESEENIZEITRFIRLE L,

SHFUPFTRETORBEAIE, 1912~14 (BFiE - KIERA), 1950~51 (RRFUMEX), 1986 4 & 3 [ldH
572 SEIDKOED LHASHLEEULIET L EBANBI AT LITTTIEBIN TN LD
127, Zhe 3EDOKEKIZOWTTRTEFOREL EFiA S KOESEAIZA > TWh, ZLTHIENS
THHECHEE L KRB KOENT 2o Thb, REOKHEICER TS L, HERMOKOES < <H
7 ERIZRES A & A KR AP AIRERIC OB L) L6 8N b EX Eh 2Bk, L
HoT, TOKOE (< /<) OLFIIERCHICE )22 LiFon/:bDEALDNERE
HTdh Do REKILOMH 70 km (ZBET 2 =B BKILDTEED - 7KL, 18744, 19404, 1962 4,
1983 DA TH D, 204 EDORMUDHAEES & ' FDHBELIZ, ZRILOKOEA100m +—
F—D LR H 72, 72, FRAKBOEEEN CEZEEDBARHETHOXE LE X ONAERIE
HWENTBEY, ZnooB kL, NS 7EIEE T AT AL FERIIRSE ) DR B 2R
{LERL TS EFIRTE B,

—%, BAFIBMHETE LB L ) KEORBIIPPAELEIETAZLIZEY, FRLOHMEIKE
O 7<BY EW S T THANMG: D EED DHBN TV D Z LA I TWEYY, HBIZE 5 in-
stantaneous 2 EZALIC R PRI TRIE L ~IVIZELATR AN H 5B . —iRIZ A A HEE RS
S 7 TRELLAHER, /B 2HOLHHICEE, LA TKOKY LR EE S, 20K
BEIEEROLEE b FKND, Thbb, BRHEDTL — MERTOERMED, —#ERVTH
BRI % —BHOICEMET S 45 Z EASEME N CnnY 16774, 1909 EDERMOBEL DL %
A TOBETIILWHOLEESNS, Tbb, 1677 EHMEDFRAERIIL 7 EHRD 1684 £ HEDE KK
K, 1909 EHEBIT 3 EHD 1912 FEICKIEDEKEIT 572, HEIZOWVTIL, ZOBROKOKDIEE 2 E
REOBFELRDOND?, 1L, Zhid, BERECHTABAEEEDL DL IR D, O
EIOLHBICEY, KETIEVERMINLAME LV I bDTHB, LA, 1909 EHEDOER
DEEIT 1910 ED=FILD/NEKTH A D) EBbNE, WFNIZE L IR SIZL D KRETIIERISH D
KEb726L, v/ vEMNEFRRTHERE LB,

1912 DK EREA A5 1923 F BB AMER L F CORR & 1950 £ KK & 1923 SEEAMHIREA T
TORENL, KOBEBErSHIREDL S LEBERELODOTHA ) H JOBEFED, KUH»S0OERIERIC
o TREENS, FORIL, BREKOEL VOB VEEIHY TS, T4bb, ZOMITKLAETIIE
FEHH o TOBEEASND, ZLT, ZOHREINELEDTHA) he BMIS, KHELSE
EXGBEHREIENZ DO THE, LHL, T TR~ L9 ITHE b 5 7 BBoEEN KO FIEFN
DFEAEESEL TRET HEROKMBOMERRICL o THERDOSNTN D, Z0 L) LRI, 2hE
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27 ERVEL 6 STV S RA LIBRIETHL I R D, 22T, BB SREIIED
HMRELZOT L) RADZALIHLP TRV, BEMICIERDO L) ZREITKENEEZ T A,
T3, WHERICLY, ERHOMKIEAS, BN Z f.i L LTEBIIED - T SRRV E 2 b,
IHUIINZ, BARTBEOEEREICLY, F¥1 LA 5 0 —HBMRAEL, REEFEOMRICLY, &b
TIERIBASEFIVHR L TO 2 &I, 20OMBIIERTHLBbhs, 2LC, BRBIIHSEN
BRSNS, FITABENBZ » TERBDITOIA L VD Z il 5,

4.2 BRIINFA

Fig. 2204l CAaB L, SHRICA ST, AEENEIRVIICEANEE b o TiTh /- Hus
T, fHECTUTRBBOREMMTONTELIEITRENTVES, ZDZ L, BHAEBKEEORERYIAT
O TIE, RZDMETRHBEREDOWREMABO TH VI L EERL TV 5, BEORERINC
L0, SERERBE VIO XBIES TR S, Ml (BRI 29l TE %, Zha Fig. 2-712
KOEBTHINURENLFREARTH S, FN5IE, 1)FRAADHAER, 2)EERPEH S
WX TOHE, 3) M FHIKTH %,

TPFRONC, PRHAOHEEE 20 E LRI OWTARATAZV, Fig. 2-7 L1, YiHo%mk
AR TH I N AN TR L BT 2ENE, T2bbEROBREBASRE S, 22 L0, Xil»
LERETOMRE (RIEERE K5, LT ot TN KLOBKER, 2 TidEEbLnz
NriiEl LT, 2L ) MEBRLTEOXKIATEK LAkE 5, Zhizid, MROBEMEESO Y -
Z\2BH72 5 1966 F2S, KINEBIOZNICEET A5 L VA ThH D, Thas, FERDOEX—HEOES
RINIHET ADEIDT I ab—Va v iR~ DL, SO TENLRINEEIOERY%, BiLHADHAE
O & HEOE: - ZOMMICHTIZO TS, ZDBPEIE, HIBHISENE WD T LT, 1964 EFEH
B (M7.5) L1940 EOMEIRGDOME (M7.5) LW ROLE - BYA 775 00MBeHREL L2, £
IAEIgIAT - E o F, FEBAERLERISRLTWA I & &, HEICBAEIEOT— ¥ LB S
HEWHZ NG, PHELISEXILE CORERES km 256 Y BIORM % ok 5, 35 LK
B, HRMLOEA LY 16 EFETE, JHICEY, ZSTIST A8ILORERBEY 16 & LT,
HBOXILOEXDOEETIE Ty b5, T BREHO 7Ty F EERAS DI Fig. 9-1 (Table
4-1) THhH, ThitksrE, BEOHEK (75 7H0DEA) 12X VRO MBEOR - Z2HEE IRV E
W—HETT, SO ENSR, BROERES I I THFELMAITKD - L Id—FIET A LASE
ENTWAHLEHIIZAZ D, by ) EBRINGE SN, Sl —SREEROIEEME, Kinura
(1981) '® @ Central Japan Fault DILFEIcH 720, — O TL — MEFRIZH - T,

—%, FRAROBELCIE, FRBERIEHOXIEEHLD, 1983 F£ZE5E, 1986 £XE, 1989 £F
AEEIHIIETEIIASIE L TE, ST, TTIRTEZBAMEICEC &, FEoMmo XLz
ENTZ2BI-FHRECIPENBE SR TEE S, 22T, BRYPEELTALE, Z0&NE%
W AR B (Fig. 2-T) 0 FOFENEIL, 1605 FEDKME (M7.5) OPELEMLTAWT,
—DiF, MBS 7HhER (Table 4-2) T, b9 —DI3ERMIBSRITEIRE S5 (Table 4-3), FiF L%
HOBRNP LI, EHLOKBEIFERED 1986 EMEK L ) 9EHRE TH, FHICKE, B-E5/(7
75 LA L7 R A Fig. 9-2 & Fig. 9-3 Th b, 72751, HEIC L S/, 723747
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Japan Sea & estimation
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Fig. 9-1 Time-space relation in the Japan Sea side including estimated ones.

Table 4-1. Estimated time-space relation in northern Central Japan

Volcano Eruption Earthquake Distance, km | Year
1| Japan Sea side Hokkaido-Koma 1935 1940(7.5) 270 5
2| M<7.7) Siretoko-lo 1936 1940 350 4
3 Azuma 1950 1964(7.5) 120 14
4 Adatara 1950 1964 130 14
5 Nasu 1953 1964 « 160 11
6 Niigata-Yakeyama 1962 1964 "280 2
7 Akita-Yakeyama 1957 1964 220 7
1| (estimation) Minakamiyama 1966 1997(7-7.5)? 30.0 29
2 | N central Japan Asamayama 1973 19977 60.0 22
3| (36°30'N, 137°50E) | Niigata-Yakeyama | 1974 19977 50.0 21
4 Kisatu-Sirane 1976 19977 60.0 19
5 Ontakesan 1979 19972 80.0 16
6 Hakusan 1979 19977 100 16
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Sagami Trough & estimation
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Fig. 9-2 Time-space relation along the Sagami Trough region including estimated one.

Table 4-2. Southern central Japan. An epicenter is estimated in the middle Sagami Trough

region
Volcano Eruption Earthquake Distance, km | Year
1| Sagami Trough Izu-Oshima 1912 1923(7.9) 80 11
21 M>7.3) Asama 1913 1923 130 10
3 Yakedake 1915 1923 170 8
4 Izu-Oshima 1950 1953 230 3
5 Bayonnais 1952 1953(7.4) 290 1
6 Hakone 1953 1953 280 1
1| (estimation) Miyake 1983 1995(7.4-7.9) ? 120 12
2 | 34°25'N, 140°45E | Izu-Oshima 1986 1995? 130 9
3 | mid Sagami Trough | Teisi 1989 1995 ? 160 6
4 Hakone 1990 1995? 180 5

fHECHRAE L7 1923 FHEAME M7.9) & 1953 EERMHE M7.4) ThHb, ZOWEIL, MGHT
i3, BEXMEL ZNDNOKMR LT CER SN L OTH 57, BIENRTIEE EOBARRTIZZ
DM EIT—FT7 1+ v LTV, TTIZRNAL I, MTOFITHEIHL I THHEEHLLDTHS
CERRLTWEDhH Lty

CIT, ETHEN 7 7OEDREICOWTATAL 5. KHEREORRY 2R TAa5E, 1600 FE4LI,



AH KILEK &R ORE - Z2BIR

Sagami Trough & Zenisu estimation
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Fig. 9-3 Time-space relation in Zenisu Ridge region including estimated one.

Table 4-3. Eruptions and related earthquakes estimated in the Zenisu Ridge region

Volcano Eruption Earthquake Distance, km | Year
1 | Sagami Trough Izu-Osima 1912 1923(7.9) 80 1
2| (M>7.3) Asama 1913 1923 130 10
3 Yakedake 1915 1923 170 8
4 Izu-Osima 1950 1953 230 3
5 Bayonnais 1952 1953(7.4) 290 1
6 Hakone 1953 1953 ' 280 1
1| (estimation) Miyake 1983 1995(7.4-7.9) ? 90.0 12
2 | 33°40'N, 138°45E | Osima 1986 1995 ? 130 9
3 | Zenisu Ridge Teisi 1989 1995 ? 150 6
4 Hakone 1990 19957 180 5
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LR 5 7 OFEROER T 720 1703 FOTHRMEX, FFHMTOFEBLE X b, ZOEBL, 1700
4L, 1800 ECIZERIBARES S, PO M7 FiEOBEIVPMEMETEE L7, TG MT 7
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T TRAIADIGHERITRE EN D, Z22°C, SHEOBES IV LFELIRTHLE, 1909 IR
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b5 TERBASEOEAER SN, R THHT 1923, 1930 EHE CERBI TN Z b2 5, KT
1972 4F, HUROTASEWM S NIz ZORR, FOFMICH7:5, 1923 FRKAME & 1953 FHEAHIE L
ORI DHITATERHER IR (VbW AE 1 EEAE) &L%o T\ b, & 20 F£HITED®EHE
EHD O, MEPLE LTZOENOMEBEEIERE - TVA I EASBEINTVEY DT, 2
U 2 M7 p L 27 LCALD S LRV, 224, B 1)L, 1605 EHENOEED ) L ELL LD
ICARZ B, —F, BNBEOFIIEI P, TITIE, 1605 EICAMBEISE L SNAUN, FT
KIBRESH SN TWR VT TH D, LA T, B1EEAIIOW T Z2OEOGTH LTS
Bo 72751, WHHEEE, SIS 2 HEAMONEELTETE LWL b &b,

PED LI, BROFETEEEOEAKEERFINLALHNED, BRBOEAEITENREEZ->THE L
312h, BNOFIEHEEL R TVBEEIIIEAZD, LT, KIEB L OHICHHAL L, £D
EELDHLVIIIHMPENBRENI 2 EhD, Z0FD, HE NI 7HhHOBREEZOEIH S L S
RAFHI, 1605 EDOHMBEANE X7 L SNBFHUIE, #0 1605 1213, FMOF THRIEITAE L /2L
D, FOREORMICHTRELEEEIEKLTWT, FOB - ZRRIE, BELFALIIICEELHIC
LESHEHEASRENT VS, LIds-T, 4Hb 1605 FE LI LALHL LI, HEMDEETE
eV, FERETIE, 1605 FHEBIIME N 5 70K L D ENOHIBRAENTVWEELH 5,

RICAMBEICOWTEE L TRV, MTIE, BERIFORGEEIHEEENSL (Fig. 2-7,
Table 4-4), JUM T, K EFEATR SNBSS TUNEFEEO L DTHLDT, HEED
FikiiEdg e LTV, ZRICEE, KBESEIZEMD 1991 FAK XD TEEE TH, JUHDE -
IR ORI B/ DD Fig. 9-4 THbH, INHLBEBEDLDEEEHICAZ S, LWHOBHED,
KD B VLT EOERMEINE - TEL, BELTIITH, EMMERERBEXERVAN -
LBBENH D, FEHELEE, M IREE, DZAERESL22RPRHGL TS, 72720, Ml

Kyushu & estimation
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Fig. 9-4 Time-space relation in Kyushu including estimated one.
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Table 4-4. Eruptions and related earthquakes estimated in the Kyushu region

Volcano Eruption Earthquake Distance, km | Year
1| Kyushu Kirisima 1895 1909(7.6) 50 14
2| (M<7.7) Aso 1894 1909 70 15
3 Sakura 1899 1909 90 10
4 Kutinoerabu 1906 1909 220 3
5 irisima 1914 1923(7.1) 150 9
6 Sakura 1914 lava flow 1923 120 9
7 Kutinoerabu 1914 1923 160 9
8 Nakanosima 1914 1923 130 9
9 Suwanose 1915 1923 130 8
10 Unzen 1922 swarm 1923 410 1
11 Kutinoerabu 1931 1941(7.2) 250 7
12 Aso 1958 1968(7.5) 150 10
13 Kirisima 1959 1968 60 9
14 Kutinoerabu 1966 1968 300 2
1| (esrimation) Sakurazima 1985 mud flow 1998(7.1-7.6)7 60 13
21 31°20'N, 13I°10E | Kirisima 1982 sulfur flow | 1998 ? 70 16
3 | off eastern Kyushu | Unzen 1991 lava flow 1998 7 180
4 Aso 1989 1998 7 170
5 Suwanosezima 1993 1998 ? 240 5

kT 71T AFERED & D ITITFEKHEIHIE L TREXE T T0A L) REEORWRIE 72
HSPE LTV, TMERILREE XL &R, EOEKITP, DK TH B0 P PR
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DEAMERIZIE LT, 1662 £DHE#HE M7.7) PRELAPINS D LITRENTH S,
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