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ABSTRACT

Based on geological and archaeological data as well as historic documents,
we reviewed eruptions and earthquakes which have occurred during the 9th
century in central and east Japan.

The results reconfirmed that vigorous activities on Izu Arc, Izu-Oshima
(~838AD<N;, N,, N1<886AD), Niijima (~857 AD and 886 AD),
Kozushima (838 AD), Miyakejima (832 AD and 850 AD), and at Fuji
volcano (800 AD, 838AD<<864AD, 864AD) during the 9th century. Beside
these events, a big eruption of Niigata Yakeyama volcano had likely occurred
in 887 AD. Chokai volcano also erupted in 871 AD, and 810-823 AD.
Collapse of Yatsugatake volcano took place in 887, probably invoked by a
strong shock in 887.

In addition, seismic activities ranging from Magnitude 7 to 8 had taken
place along the Itoigawa-Shizuoka active fault system (in 841 or 762AD),
Nagano fault system (887AD), Echigo plains (863 AD), Shonai plains (850
AD), Akita plains (830AD) and Nankai trough (887AD).

As a result, we can point out a linkage of big eruptions and seismic
activities in the 9th century over 800km long crossing Japan Arc.
Geologically this seems to be a surface expression of East-West compression
along eastern margin of Amurian Plate over 800km which was driven by the
eastward motion of the plate. It is noteworthy that the very similar volcanic
and seismic activities have been occurring in the last 50 years to those

happened in the ninth century, in their source areas and manners.
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Sample Name Sampling Locality | Method (measured radiocarbon age) 6 PClpermil) | ™ o, entionsl radosarbon age) (95% probability) Intercepts age
NO3 N 33° 06" 43. 4" Cal BC 820-770 Cal BC 790
4 Beta—?0492§ E139° 48" 16. 9 AMS 2570440 ~240 259040 (Cal BP 2770-2720) (Cal BP 2740)
(organic sediment) (Intcal98)
NO8 N 33° 06" 43. 4" Cal BC 520-380 Cal BC 400
2 Beta—?0492fi E139° 48" 16. 9 AMS 230040 215 2360440 (Cal BP 2460-2330) (Cal BP 2350)
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NO9 N 33° 06" 43. 4" Cal BC 790-500 Cal BC 770
Beta—204927 E139° 48" 16. 9" (Cal BP 2740-2450) and (Cal BP 2720)
+ - +
8 (organic sediment) AMS 251040 250 251040 Cal BC 460-430 (Intcal98)
(Cal BP 2410-2380)
Ohkago Park N 33° 06" 36. 6" Cal AD 50-120 Cal AD 80
4 Beta-214880 ) E139° 46" 53.5 AMS 1960-£40 —273 1920440 (Cal BP 1900-1830) (Cal BP 1870)
(charred material) (Intcal98)
HinokataC3 N 33° 08" 21.9” Cal AD 1030-1160 Cal AD 1040 (Cal BP 910) and
5 Beta-224900 E139" 44" 20.5 AMS 95040 _25.8 940+40 (Cal BP 920-790) Cal AD 1100 (Cal BP 850) and

Cal AD 1120 (Cal BP 830)
(Intcal04)
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Cal BC 790-500, _
Cal BC 460-430—>"

Cal BC 520-380—>
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£ No 6 No8
N3 L -
CalBo820-770— 0T Nog No9 ]
O
No 2 ]

‘1m

4a KOWEBOUESF O, WH LD AT —/v
(50cm) _b¥mfhr s HRlER 5 AR L 7-.
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w
©
1y

o
o

N
@
-
¢
N
w
Y
o
L)
N
o

X 4b #EF5 OPFEIR. FNORE B

B OBRIE. RN TR T b

3
L7iEmoE T (R 226 BEARZ SR L7z

R4 (Beta—214880)  RAAABEE HuPy AL Tl
i TRFOBTEE NI Lz, AT FALO
IR BET TERY, MRED 8 UKD
WEE OB L > ThET, RABELTZ &k L.
ZOHDRALA 1 3B EE L7z (3). 20D

RIS
B 1 ~3 (Beta—204925, Beta—204926 ,

Beta—204927)  HILJLILAE (Rl E O/,
BEREEDZEX MY ) OFEIUZIIT 5 P LD
T7TBED L, No3, No8, No9 777 D%
NENOE TG HEE3FUR AL 7= (K1,
2). B2 ORI THIchs S KIIKE
7L, BEEZ 3,700 FFRTZAICE Z o oD
WILEIRDOT A A NEBATE K L ZNIZT
S B O K E I~ 7~ KRG AKICE D
HRMTH .
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Vs, R b (0l - EEOT O
723U T —fh, 1959 ) M5 PE~iH
LD THsD (X1).

SR 5 (Beta—224900) P4 PaES: K OISIEHT

MG, EHEBEO DO B ATV
HFORAEAT 1 3B 2B L7z, SUBHREtHLR
P ILIED BFE < SO AT E 5.
TEED D HHEE SN TOTERITER - F
L (8 2RV L 9 D) Tho7- (R
HNLCHTHEZE S, 1991).



AR C T

JIEIX BETA ANALYTIC INC. |[ZHGHE L, AMS #£T
AT U=, BRI RCYBP (1950 A.D. % 0 4E &
5H)TCHRL.EX Y VIZ7 LA AFH— R
[EISHHE B ZHEV S NBS Oxalic Acid o MC JEEED
95% Z (A L, iz Y B — 5568 A L
7o, TT—IX1 U7~ (68%HER) Th 5. BARIE
1%, BB 1~4 1% LTI Inteal98, a5 (2%f
L i Intcal04 (2 L7z~ 7=, BAEDREFET 2 0
(95%) OFEFH TR LT,

RITEAER AR

R 1~38 OFIIBHEFR R bz MC
RITFALD No3 77 Z[EF D NO3 75 2590 = 40yBP
(Cal BC 820-770), No8 7 7 ZEH F @ NOS A3
2360+40yBP (Cal BC 520-380), No9 77 Fil
> NO9 A3 2510+40yBP (Cal BC 790-500 33 L X Cal
BC 460-430) Td o7~ (1) . Intercept age
%, BEE3 IR K by, L, Zo
RE AT I PR R 38 B4R 1ok L CHFRIC
fEL T (¥ 5) Z &R0, BRI 2
L EAICH D 2 b, AR EEBELT,
No3 77 Z 1% BC800 Z %, No8 7 7 7% BC500
=4, No9 77 F1L BC450 Z AITHEH L-L %
2% (®2) &, "CHERELB L ZEEHITH
HCTx5%.

2510840 BP Organic sediment
2640

2620

2600

2500

adocarbon age (BP)

2480

R:

2460

5 B3 o M0 B & B IE AT

35

FEOE - i SR ILKLTE A o e SERENE

AEWMEML EE 7Bt Lz mEio
MC ARRIE 1920240, JEHEARIE Cal AD 50-120 C
boTz. TOYFREIFE L & HRLOEATILT TIC
B Bizdh Y, BUEORERIZE L TV Z &b
5.

WSS KOEEWNIZE R - LR ORE
fiigk T oo FIREMEDM R S LT D RO
KRTHEZRE S, 1991). EENIIERHER I 3
biTBY, HEFEHOTIZ LR 2072206
BEATNDZ LD, A FERE LT FIR D AL
PEDJRIRE Tl > T, VeI D RAEA R OFARITHE
B X TR SR OFERZRN L, KITEENC
Bl L, (Foifle TR kpMEd L7z 9 tEAdATiE O
RN PRI, FERER (MC 454X 94040yBP

(Cal AD 1030-1160)) 1FEIL LD HE W 11 Hfd
DERTHHT-.

BURER C 2 OFUEAVR T ERIE, 112 A
(2 (CHRFIIFEE S ) SRR 2 YRS i
TL, 2KMICEDZ BRI STt &
bhb.

R’NDIC

VP L HR OIS T O KA AL D721 5
LD MC R A RIE LTz

ZORER, HILLIEICE TET RO K E 72
MK 2, 000 AFRNICITE T LTV e LN &,
FE 72 2, 000 RN ITREIH XTI ZIT B E DI =)
FTELTW=Z ERNbnoT-.

BB - SRR O AR S T ok
OUFEBFOFAGRTE Z RT3, R EHERE
THETIZTEL -T2,

Sk

Kaneoka, I., Isshiki, N., and Zashu, S. (1970)
K-Ar ages of the Izu—Bonin Islands. Geochem.
Jour., 4, 53-60.

/NG AZIRER - BT (1993) HHERAIC
B DB RCHr it AR O BT & B FE s o
e - "CAERIET — & L2 oER - . BlIRK

S NSCRFAAFGERTACEE, 33, 107-246.



—faEEl  (1959) 5 4y 1 MU T\SLE) &
ONEIRUA R, 58p. HWETRRAAT.

RIS« A F ) A VD o« YEEFBE K (2004) GPS |
LB Sz )\ LSBT DR ZEE L 2 0
247 BANETTVOHE. K, 49, 13-22 .

RGTRIERK L - e o & — KR TR T
AUEHAR (2003) J\ LT O HIERIE ) (2002
48 H—2003 45 1 H). KILUMEA THEK RS
H, 84, 41-50.

] T HUPRGE - Vi R TV s (2003) J\ LR HE
DO HGBAEY. KM T RS S ), 83,
74-71.

BRTBIRESE (1918) HAWAGE HiF, EET
PiRi s, 86, 110. (FZIfR. 1982 HLH &
) .

EEMT (1993) 2 10,000 4ERIOMEHBIC D
J\SL Lk LA B 7SN & 6 Lk L O
Jeill, 38, 115-127.

ZIFETe (1998) \Lk, HlkihioFT7aswm )
m—, HIEMERE, 107, 390-420.

KIRES - IBE % (1998) J\SLE, 7k R
FEIZI51T DAl 2, 500 AEROWE ) DJE T L g
KAAR, HUPHERS, 107, 695-712.

HOLER it (1990) OHOag s izdsl) 2 kilimggk
ORPESIZBET 2 - i geis & O\ LR .
65p.

HOLER I\ B Z B2 (1991) [kOTE 7
B NJIRERS - Ml . HO \SCHT R
ZE%, 23p.

HEAGERES (1993) J\SCE LKL - P Lk L oong
KE. SCRERVFRE R B AR SEE R I, Gt
AL T L SR DB & AR ) sty 3. 79-85.

FEAHHES - BRORFERET - S0RREE (1991) ALK
FLK LD felr 22, 000 4EfR ORE . 2k (L, 36,
345-356.
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BRIt AR (O 1o MR FF il - 8L o HIZS OOEH )
(fRdet  HAGEREL) #45% (2008)

HOTE - BOK - ik PR KILRHERTK OHER © 2K

FPFEARENWARIRBNOHT !
MEREENANEIRD S EDRKBNATTT~1792)

22 HE
T FERZAFREB2HATR -

1. [FCHIC

T 7 ZIWCER LI ERN e D, BTERE
DHAT 1700 R KRB 3 12 [\l > 72 2 &2
M5 T D (Nakamura, 1960, 1964). b HET LW
KB KX 177748 H 1 (A NHELA) IhhE
STz, TKMEK (~1792 ) LFFEND LD TH S,
LM KIL, BT TIRERE LOENLEED 12 [0
KEUEEKD 5 HTH Ny, Ny BEIZIR SHUE DO K =

RLOTHY, WEH LS & BT K3 A
ICETET DD ThoTlz. REKIZHET HIEHRIE

o X DRI R B 2N 22 W o SCERR SR, B X
UHVE, AAFRRREICRON D=0, KEKL
D KBUERE K DHERS & ~ 7~ DR % 5 O BRF R 0 i
BECHEMmTEI2DE, HTHELEZXDHLEZLOLE
FLERDNE SIVTWV D ZEKME K (177T7~92 4FIE k) 23
Ma—DHLDOTHA .

ZORETIE ZNFETIITbNTE - HERHAE
DFRERITIMZ THREO LEEHIEL T, Z2KE KD
IREh &Sl 3%,

2. ZXFERDXREEXSiHR

LA, FEEERIIFEEICE L, FAEED
ELTEILORESIBD TV, KA Y, T
JIKRER MM IAENRE Th o 70, LK K DR
%, BEANLOHRE, RE DO FFEFT~DH
&, BEF»LORIWEDLEIZHTAREFBLY
%E#E®EK REDIRE L7 RO R E 7
EORICENGIER S, BUTE, [LRAEREHHAE],
Ik CERER AR (Wb iR e o E
M (IBEEIT) BEEANT)ISCE) & LT, 72K
Bilkie) (NEISCE) B X O T EREILEEZ —4]
KRBk ERNE, RHALKIFESCE) & LT
BINTWD., ZOENKHILE (1789 4F) BX W
SME=4E (1846 4F) BRESTEHOENAZIY L HT
REHET~FEH U 72 KB ZE MR O HZ 130 kSofth o 556
EREOT-DICEHEFNLERS - G5 3-8 E - &
Ak%@Lﬁ@ﬁﬁﬁ%éhTm

TR LA EED 133 Cl ’Fﬁ“‘ﬁgﬁﬁdﬂéié§ﬂﬁ (1903)
TR AARMESLE (2R SRS Ty, %
KERESTHEME] o—, TREEHE] 1T TR

L BN HEE (L3 ) ~DEHIInE
(1993 L~ 7-.
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« BN —172 .tk [E=8B°
PRUBHARENFE « * FREAFAERANASHRFHAR

AR REGHTEE ) TR - ST 5. A, &K
WL o TR CRERFEAE], 2kt EEE A
B OEkBEE Y ZHTZICAT L, MEtLz.

ZORER, MK OREMIIE KBAAERL TlER <,
1.5 ARSI AL, OB E BT S
BICED T » A ThoTl-Z ERbhotz. iz,
TR OH & ORIKIINE L, Z O ORI
JEWEFIICE S HEFE L7-7-1, B - RERLYE
ROAIFFIREREELZIT, BEROBIIZHEOD
Wz R[REMED W I E b o T2, AR H X

%&A FEEELRETTIIKR, HAFEEFTOR T
WECSOME K ST AR I &, mEEED o
%)ﬁ%&déﬂfbt:t%%%bt.:@&m
FREILAT] T OFTREOHE A DRG] 5L

20, ZHETORKOHER O —EH OfERZ s
VERDD.

#£1 WEIEHNA98NICE D E L. Ss, Na, Ni, Yo DM
HAERIZE A IE D> (2006), [L5E(2006)12 353 & .

B1HR BRERICBITREKLOBHE

T TV O Lot S . — .| B
| ARIVT A KK (-9 )
S, 4it#e? 0.0027 0.016 0.13 2.4
S, 7HA 0.0063 i 0.125 0.08 3.4
N, 8HHg 0.43 | 025 | 0.12 9.2
N,  9ti#d 0.027 | 0.125 | 0.048 4.2
N, OttHe 0.0043 | 0.125 | 0.16 5.5
N, Ottt 0.04 | 0.125 | 0.27 7.6
Y, 12tte? 0.063 | 0.125 0.041 4.4
Y, 13387 0.013 | 0.13 0.11 5.1
Y, 14217 0.09 | 0.13 0.15 6.5
Y, 15527 0.017 | 0.14 0.036 4.2
Y, 1684—1690 | 0.028 | 0.08 0.08 3.5
Y, 1777-1792 | 0.035 | 0.14 0.17 6.5
1876—1877 | 0.002 0.001+ | — 0.04+
1912—1914 | 0.0026 | 0.03 - 0.75
1950—1951 | 0.0036 | 0.023 - 0.59
1986 0.0173 | 0.019 - 0.58

1950— 1951 1T 3 NAKAMURA (1964), 19861351 (1987, H Akl
IR TE, 1987, no. 1, p. 110) 2k 3.

3. RKBNDHER

RKEBAEE X OEHEIIBE N OHITH - T,
1950—51 £ 7 T A0 kO HEIZFN LD 1 i
(E 1, 2, K1, 2 WmiEd, 1987 ; /-
HJI|, 1996 ; Nakamura, 1964) . HfEL Y Ok
OEEIIT DTN B LTV D2, Nakamura (1964) 0 L



S 0ICITKILROERTEIC 2 RHERH L EA TV D
T, AT TR B AT SRS LT
BT, EF/NL - RI1(1996) ORMED V ITEH %
BELTORVCETHER DS, 2k R BB E
T 220 FER DKM KD UKIEH X, BT
TR T, B, B O BER (ADSSO 4F = A~
1112 4F) LA TR,

2 /N BJI(1996)IT D 5T IR B i T
#2 BEXBOINVFINUBEICISHTHT 7T
(HNVTF IR R L72b DD H).

Table 2 List of tephra.

Age | Mass | Magni- Corre-
Tephra Type )
P (AD.) |(10%g)| tude P lation
Y1986 1986 8.3 2.9 2
Y0.8 1821 20.3 3.3 3
Y1.0 ash 138.9 4.1
Y1.0 scoria 14.5 3.2
Y1.0 total 1777 153.4 4.2 1 Yq
Y2.0 ash 101.3 4.0
Y2.0 scoria 2.8 2.4
Y2.0 total 1684 104.1 4.0 1 Y,
Y3.0 ash 45.0 3.7
Y3.0 scoria 3.9 2.6
Y3.0 total 1596 48.9 3.7 1 Y3
Y3.8 1471 8.0 2.9 3 Y4
Y4.0 ash 199.0 4.3
Y4.0 scoria 271 3.4
Y4.0 total 1446 226.1 4.4 1 Ya
Y4.2 1417 2.0 2.3 3 Yq
Y5.0 ash 78.0 3.9
Y5.0 scoria 1.0 2.0
Y5.0 total 1320 79.0 3.9 1 Ys
Y5.2 1307 13.2 3.1 2 Ys
Y5.6 1245 0.6 1.8 3
Y6.0 ash 80.4 3.9
Y6.0 scoria M 5.5 2.7
Y6.0 scroia L 16.4 3.2
Y6.0 total 1183 102.3 4.0 1 Ye
N1.0 1057 698.3 4.8 1 N,y
N2.0 869 165.6 4.2 1 N,
N3.0 838 42.2 3.6 3 N3
N3.2 822 15.6 3.2 2 N3
N4.0 ash 88.1 3.9
N4.0 scoriaM 38.7 3.6
N4.0 scoria L 63.6 3.8
N4.0 total 713 190.4 4.3 1 Ny
N4.2 700 2.3 3.3 2 Ny
N4.4 675 93.6 4.0 2 Ny
N4.6 650 | 35.3 3:5 2 Ny
N4.8 625 31:5 3.5 2 Ny
S1.0 ash 73.2 3.9 o
S1.0 scoria 3.2 2:5
$1.0 total 600 76.5 3.9 1 S,
S1.5 ash 12.8 3.1
S1.5 scoria 2.2 2.3
S1.5 total 575 15.0 3.2 1 S
S2.0 ash 59.9 3.8
$2.0 scoria 2.2 2.3
52.0 total 550 | 621 | 38 1 | s,

FT7I%, EEBRNAKENR, HllE, WA/ =F 22— F,
kR (AXBM), Nakamura (1960, 1964) D X
UN—E DR EENENIRLT.

WE

B I OHEIVE R RAE, 1918; A,
1958), D% DREIKENC /3T Hiv Tz, SEIO/M
FORER, FBIVHNIE NI AR CHEME L TRk L
72 ATREED .
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X 107'Km3
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L L (" L \ 1 L ! ] | 1 !

500a.0. 1000 1500 20087

1 FERBOLUTEARLSEH L TENICET L

KINR &A= ) 7 ORFEARE. HAHAIEN(2006) 12

L 3%, Nakamura(1964) ™ Fig. 27 0 Ny, Ny, N; % 838~
886 fEIZ, Yo & 1112 AEIZHE LT-.

2500 | LT . T L L . . B
t lzu Oshima tephra A5
i Y1986 |
2000 |- .
- Y4.0 .
=
&
9 - -
% 1500 | NAED .
%] L 4
<
=
@
=
B B A
=
g 1000 [~ =1
5 L
(&} 4
500 =4
® Eruption with ash and scoria falls (type 1)
Y Eruption only with scoria falls (type 2)
A Eruption only with ash falls (type 3)
o g G- ato g g g e e Jod]
400 800 1200 1600 2000
Age (A.D.)
Y = T
M2 FFEREINVT ZRBLED KUK E 2= 7

O RFEE R, /N - BJI11(1996) DK 7 D N3. 0, N2.0,
N1.0 % 838 AE~886 412, V6.0 % 1112 FFIChZ L7-.

BIBNIRER  FoERkiT7eu.

FIEA 1777 & 8 AMIDIT KUK, kilE, A=Y
TEWEHLZ., DR LB INT THNEEDT
HZ 22 o 7.

FOER 177844 A=k b DA 2 Y THEH
LS 1E R PRI E - CRE &2 L.

FIMHE 1778 4F 11 HIZIZWErE HFMARRIC, F DK
H I AL Z AR Z 5K B 0 B Isa OB 23
o 7. FRIERME OBETILE DO FEZ L < WV,
ST ETELE.

(XENVES 27 H#%0 17794 1 A, Rk iEmss
WO B TOBEORELHDH. Zhix 1778
fF 4 AOENHE2EETHE L0 T, EEIQT
FELBRWEBIZRE L-bDEEZHND)

[EMHE 1783 4 (KBH=4) 205 1786 4 (KBNS
) AT T CRBUAE (1789 4F) FrEEKEZE
HIME, sMb =4 (1846 4) [[), 1789 4FtH ((f &
WEE) 126, LIELIERKA SV, 1792 4F (&
BPUAE) FKICE - THIO TERZIZIF L, 16 AR



DT o T K KIE KT LTz,

FER, BEHASOEER X no7zh, BT A
a7, BEFAKLK2EE (50em PAE), JTHT - IR
H# (ENE 20~30cm) HERE L 7o, BFHEOFERIT
T, MYERBIL LR THD.

E1H

1777 F (ZKNBH)

88318 (CAZ+ANB)S73, 1684 41 FEhE kD
Rl RE<SBEHALEZE Wb TWAILUTEX O N D
MK E o7, BREAY ), BNV R LE
n, HELEL b=, Wi, BAotar L=
X 3—10cm DA LFE, BLY, il ZHEONE
WK (BFBHL AU T) BETLE. kil
FEITREIT, KUELT 2, 3 2 FMIZETF L. 3cm
(—1) b7 & ZAIE R, Tk B | TR
HHIERE D I L S nAs, &l -

—EAHR S FENTW . T/ < F 2 BRI Fefige L

I ZLRERRIK H . RN T S A
F A M RN R IR PR R AL, R MR L =
v &R CREBILARINA) &5 5.
A (1958) TZLANFEEEH Z+Ju B =5 L
W OZEr AT EORIRNE, KOHhbOEE
WHORREMENH D & LA, 1Zox 0 Lgw,

ORB78 (U\BAB) MlXv®EPETlREFTICHL
N BT, BEFmL

08A8B U\BTH) HML. ExEK, ExHE.

98128 (U\B+—8) £T#HEEsAhoT.

98268 (U\BZ+AB) EHFE THW=D,

9828298 (J\BZ+t - Z+/)\B) FiE - i
kA, BEIK72 L.

O A 308 (J\BZ+ANB) [ZIEBERFICE 2o
LT HORBEAILRD,

10 B 6 8 (B B) BENrD, EAN—BEFEA
2720, WEE L, BEEEomL. ExED
n.

108898 (hA/\-hB) 9 B £ TRARTE
SRR L. 9 HEND B IEUEA 7223 k3
L. BEEETEITHR.

10 B 128 B+ZB)#ETITE ClEDL L.
WA U BEADBETT D0, IKITFES 0.

11 8288 (+BZ+hNB) »ougHEh - BRE 1R
K720, FEx R 72 BERDRE S .

1778 & (K ETRE)

28 7—16 B8 (EADE) (cE AT LL o7
3,

2 B 17—26 8t (IEBTE) I2i3eo0fdemnic
7.

1777 FEN S O Z OWEKIFENIITE () 226 %
Roni-k o, TRITER) I TZKkANEZaY
THE K BELR A FME~ IR VSN =7 & % ok
KRBV T R & H5D.
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\ Estimated eruptive fissure

’ :25 Ash isopach (cm)

}5 Scoria isopach (cm) @ Estimated central crater

H3 MAKBOANVFINMGHTET 77 (ANVFIBBEUBICHRLLLONAR) OEBER (&
i em) EHfEsERO.
S2.0 OB O A, HRENEEDEERL A BFERERT A2 707 -5 (Y60 Ko
L M¥ELAF—F5id, ThZRRAYT L, ATVT MOF—§THBI L2RET) .

3 Y1 OIS, L - RI1(1996)12 L 5.

EIHA

1778 F (ZX LR

48198 (ZXGtEHE=A+tBR A+t HKEL
DHILHEET, BEERILLS, KLY DRV
NED, B THLHEOL I ICKNh-T-. KAETH
PEX L7227 EEEDY). ZELTERTE
(A2 V7 RIEBEOD VT TEK) L0 IEEDOTHH
W TEZ Y, ) R~HFY, $H % £
EL (BHF@EMAE] &=H, IMEHAZE] mAa).
F&FEAE R+ —AA (+—H -+ H B 2=,
FRE LGRS fet— Al TRkBFEKR=H =
+ B ZFEIERE A TR E A R — R
g+ R (18 m)TE Y48 T ARBI(30m) ), THR=AH
B, ZJRILENRARCZ 2 FRER. A P B IRITE
T IRER A W2, AR A H EERILNLS
e Y =g R R, B A A ETE LIS LT
FEAHME A, | SREdkES N TV 5.
BEMOA 2V T, EE, KILKO 54 %X
3, 4, 51T, BEXa Y 7HRICEENLTE
MO G, EEA Y T OEHIZETH- 2
&SN GEMEED, 1994), TEIOFLRR & AR T
5.

5 B%Xk~9 AxX (RAHNMS/\BLE) 1%, ALLE
HEWT, tEFEHLITbIL T,

10 B8 (J\BATE) »bH, HO=JF A0 OiEEN
WML o TET-.



FIIEA

1778 F (ZXTHE)

11 B 6 B(ZRXETCHENB+H/\B) H0EEOFHN
B Z ot KOS EE D, B
FZARHASH O R PUZRAVA A TR - T2, 1) -
MEIE N Lo Tz

(EZA OuA) WA #EER L, ks st
BESRA T B0 B R Gy SLRR R, KA &2
e AL, = RULRE . TBERA L. KA FIGZ
PZEARHIES - BFEERT 2 AR IRG- R RTIREH . A2
PULIE =[R2, ZRVE U T REREE AL . KA
vk, IRz, HiDZ SARRIRBESAL, ALprT s
HAT 2, KK =M A Al fRRE L
M2 = WA 2, ZARMA - BPHEFS 2 [ =%
foAl, KA =M = Ao WA TE AR A H e
HURZHEREBIK . WG L7 A LR D Bl
(MG - TRE LRGSR A R B, T
AR ZITHERA. KA B « 2R Z ],
FARPG HRTLRE T, BRI NBE RSP
2, Wik AR RS ARRR Y R, AR S
V) WS IZ o [H], 4 B = T 08 B R A AR AR B ] |
iy r = T AH L2 B & 55 22 SR ) (TR 07 180
B TRE KD Bt—A) . ZOREIDOH
B, T=IR0LEERE 5 7RR BREHENRR, it
\(15m), S =HHGEmE] (Ft+—H,
A LtanTng. 2ok, (B HEAHEEOD

SN &8, A TR = o~ BT T = A AL,

SEZRE=CHEMEH L, MR SZEARSES
FARR, WS (R AELEKRE, KT SEEHR
32p) & ZJFUK AN Z DMK T 7o o 7z LR T
XDHEHBNHD.

11 B158H30\3 14 B(&ZXxtENLAZ+TB
HDNIZHAB), F-=ZRIkansdbERD T
MICEE DI = » 7. FMiEIlL & ook a
oAb A, HITH - TR F LT, &I
\CEELT-. TR A B2, KA FZAHRGEHR
TLRET Y | B WELTT e 5% A T LE ST,
REFSHTER A 2 BEH . = 2 Pk B =1 ML
TSRS & 7 PR, AT FT RS = 1 e S
SOERHE, |, Tk EER VA 8 9 Y ) —
SHEILENR L 0 AR (BE BUEAR, dE N7
(330m)FE, HEE=MGmEEl TEAFEARZD - T
Bk st—HA) .

XEVHA1T779F (ZXECF+—H)

1 B4 B&kEESF—HAH+ER HENL, £
EDIENKRBESBEE N B WML 2%,
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Koichiro SAITO, Koichiro HAYASHI, Masashi TSUKUI :

Eruptive history reconstructed by rhyolitic tephra stratigraphy on Izu Islands.
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& Masashi TSUKUI :

Rhyolite tephras from Kozushima, Niijima and Omurodasi Volcanoes in Izu Islands.
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Linkage of Eruptions and Earthquakes in the 9" Century
Along Boundary Between East-West Japan

Masashi Tsukui!", Shun Nakano™ and Koichiro Saito"'

[1] Graduate School of Sci., Chiba Univ.

[2] Geological Survey of Japan, AIST
[3] Graduate School of Sci. & Technol., Chiba Univ.

In Japan, lhe National Histories and
private historical documents, chronicling

T

history i g natural
phenomena and disasters for 1500 years,
have contributed to scientific research of
historical eruptions and earthquakes.
Aiming to understand eruptions and
earthquakes, we are reviewing these
documents and combine with
geological, archaeological data and
trench-excavating studies of active
fault systems

We have rl:vicwed volcanic and seismic
activities mainly of the 9" century. The
results show an alignment of eruptions
and earthquakes along plate boundari.es.

ge Amurian Plate (AM) and

the thotsk Plate (0K),and between

the Amurian Plate and the
Philippine Sea Plate (PH) (Fig. 1).
As shown in Fig. 2, big eruptions in the
individual eruptive histories occurred at
Fuji (800, Bgﬂl]) lzu-Oshima (3
times during 838 to 886AD) ,
Miyakejima (832 and ca 850AD),
Niijima (ca 857, 886AD). Kozushima
(838AD), Niigata-Yakeyama (387AD

and Chokai (ca 810-823, B71AD) in the
9 century.
Distribution of focal region of M 7 to 8

Interdisciplinary integration of these
fields makes it possible to depict an
accurate image of the phenomena.

& Volones eruoted
in 9 century

Earthquake traces such as liquefaction at
excavated archeological sites and/or
displacements of active faults at trench
excavation sites support and confirm the
descriptions which are scientifically
imperfect. Also, written documents often
help to specify the exact time and day of
the events.

VLBI techniques revealed E-W
shortening of Japan and support
eastward motion of the Amurian Plate.
The cluster of eruptions and
earthquakes in the 9t century over
800km along the eastern margin of

the Amurian Plate and along the lzu

arc is interpreted as events expressing
release in the continuous E-W
compressional stress of the erust.

Recent measurements based on GPS and

Fig. | Summary of voleanic
and seismic activities in the _,"
9 century /;

Fig. 2 Summary nl’anlc
activities in the 9* century

Fig. 3 Map showing
archeological and trench
sites, supporting evidence
for displacement of active
faults during the 9

century, in Central Japan,

ISTLAFS: Itoigawa -
Shizuoka Tectonic Line

Active Fault System, NFS:

Nagano Fault System

Fig. 4 Space - time distribution of destructive earthquakes and major eruptions from 701 to 2007

(after 2007 Chronological Scientific Tables )
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earthquakes (Figs. 1 and 3) aligns along
[Akita Plains (830AD)]-[Shonai
Plains (850AD) ]-[Echigo Plains
(863AD) 1-[Nagano fault system (NFS
887AD) ]-[Itoigawa-Shizuoka active
fault system (ISTLAFS: in 8417 or
7627AD) Jand Nankai trough (887AD).
The severe shock in 887AD might have
triggered a sector collapse and debris
avalanche at Yatsugatake volcano.
Archeological and trench excavation
studies (Fig. 3) support and confirm these
documented events.

ime distributions of histurlcal
destructive earthquakes and major
eruptions indicate a unique alignment
along the eastern margin of the
Amurian Plate in the 9t century (Fig.
4). We point out simi larities between
volcanic and seismic activities
during the last 50 years and those
during the 9th century (Fig. 5).
These exclude the white colored seismic
gap, where average recurrence time of
faults activities have passed and therefore

Fig. 5 Space distribution of
destructive earthquakes and
major cruptions from 1961 to
2007 {after 2007 Chronological
Scientific Tables )
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