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Frequent and Intensive Eruptions in the 9th Century, Izu Islands, Japan: Revision of

Volcano-Stratigraphy Based on Tephras and Historical Document

Masashi Tsukur*, Koichiro Sarro**, Kouichiro Hayasur** ***

Based on the study of tephra deposits and historical documents concerning with Izu islands, we reexamined

the volcano-stratigraphy in and around Izu islands.

We reconfirmed that Kozushima Tenjosan erupted in A.D.

838 and Niijima Mukaiyama erupted in A.D.886. Eruptions from both volcanoes were big throughout their

eruptive histories.
time-markers.

Dispersed tephras from these eruptions covered most of the Izu islands, thus are good

Our results revealed that the several eruptive events occurred in between the A.D.838 and A.D.886 major

volcanic episodes.

In Izu-Oshima, the later stage of N 3.0, N 2.0 and N 1.0 eruptions took place.

In Niijima, a

series of eruptions started with phreatomagmatic eruption of basaltic composition at Kudamaki and ended with

the formation of Atchiyama rhyolite dome.
spilled over Hatchodaira caldera.
phreatomagmatic eruption around A.D.850.

In Miyakejima, lavas were effused from Oyama central vent which
A lateral fissure extended from the eastern flank to Miike and resulted in a

We concluded that the volcanism during the middle of the 9th century in and around Izu islands was

unusually high compared with the eruptions of both the preceding and the following periods.

Key words: Izu Islands, 9" century, historical eruption, historical documents, volcano-stratigraphy
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Fig. 1. Map showing the Izu Islands.

i (1918b; SE 8 XBLUEIL ) Ik -TE LMo
FEE LD EN D KGR DG T2 & & 9 o JH g
B (EIUN) OKENZ WENZEZFHAS Z ENTE
5.

/N BT (1996) (3 5RE D BT AR A% 72 & D 3
ZIRBEAERD TEREKOTLREZTDE FHEEL
TH->TWB T EMD BT 25 L, S0k
WICHEZETA - o e RE KDY &SGRk E O
sttt ai A7 2 - fth (2001) 13, fELE 838 ARG K &
I 886 AR KIC S % & T TR &G L TSRS
DIETLAERA 12,

Eimfimmﬁﬁ @A%;U%M£ﬁﬁ@xﬁ
HMonhTso, foEhnfHEck -7, WMES
838 FEME M st & N CIERE S B S AN S N te,
X0 EEE OIS KR ORIASHETRTH B U - b,

PR « Bk SE—HD

2005; #2/4 « faltd, 2005; =5 - fth, 2005).

PEIOFLR O [ERES BEREE S g, BV LI
DT bic s 77 SHOEE A O TRET 2 C
LIS IITIRETH . Alnl, oI
BOTH LB ONCHAOBIEHED 7 7 5 0L
richnz <, §%®%@@%ﬁ MK & HE D ZT « 57
MEooztikic b E L, HiZE it 723088 & onRE%R &
FHEBRF L 2oER, sttidokiboiEE iz h
ZTNOEKEOTTHRE KD L i Rakilcd
5T EAaMER L.

15E, 9ﬁﬁ®1mﬂaﬁﬁii Fibk & PP
f Ly RS D, 818 4E GLIIUE) < PISEEE A -
foE (M =17.5), Mlﬁ(ﬁﬁAE)@%@ﬂ%Em®
B xéﬂa@47m8m&%m%4ﬁ9®@%@
Wi ic & 2 ek - MO HIEE M 7.4), 8874 (CF1=
) OR§E N 5 7 OFEKHIE (M 8.0~8.5) AL TV
% (FAH « fih, 1988 ; M HIEE T AR FTHEME AT HIE
HBERE S, 1999; FHRKERIEHEEIZE 7 v — 7,
1983; FE{A3E, 2003).

NS OHEFEHHIKITH T 5 KILEKPT 7 ~ =72
2 aPRS B fcdIcHi e il As b5 bDTHD,
HIER « KILBA K I 1> T EDRE S 5.

2. BHRICEINFEEHZEOER

2-1. 9&%@3%%@%2&@%5%

%JJFE@;-Ei'c%é r EZIKfE.J R A 1935) TEZ&
1ﬂauﬁﬁﬁ 1934; EW ﬁﬁﬁ mm)T%EK&
f00 GBI, 1934), [HACCHOC S 086%) (IR, 1934),
FEA SRER (BT - BE AR @R, 1974; &
[ - (i, 1986), 5 & OALEISh & S EBIICHi%E L 72 r
,Rlﬁjﬁﬁ?EWﬁl%w Lnb%ﬁoﬂﬁ@ﬁ
ﬁf%éfﬁ$ﬁﬂ&ﬁ%ﬁ R, ww)ﬁr%xmé
EM(EWﬁ1%%)@%%@%ﬁéﬁbtr@5$ﬁj
CEARAR, 19322) (T IEELIEAETE 9 it < A O fH#E
BRI TR T » e HIE D137, Wb - 7ottt 2
ROBEHET 0P MBEORR « ARICBET 506D
BE s hTw s,

LIF, Axcs|fd 2 ehi3s Akt LTRREIR
RL, TNSOHED SHEHBICBLEE &> AfErED
b BB A RE RN L 7o, UG TR L
HZ ORGP R mES NS F TICHAZZE L Th

' REOHEERF

JRHII&E U C—HEREIC IR /ML« §IT (1996)

IZ5WT, Nakamura (1960) SRGNICEHIBEZEE TNV T 7 Ny b E FBFEESTTEE L. O
TEFRT K AU 3 KIE) O R IEINICHERE L 7@k o — Y (2 0L R) bEENTVL S,
IZ Lzhiv,

AT
TNT 7Ny b ENEEE DD O Y A (S

LR, BRI L 2 bD2n5 LE-RT, 2 ) v REEZT 7 ETHFTRYT, MEL 2 ) v XEOIRIINE

(1993) 12 & - 7=,



PFEEBICB T 5 9 I OIEFRTEIIET IcO>WT—F 7 5 LEEH#EhC X 2 @FOSGET— 329
Table 1. Records related to eruption and unrest in historical documents.
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Fig. 2. View of Niijima Island from Tsumekizaki, Izu Peninsula.
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Table 3.
Mukaiyama tephra.
Sampling localities are indicated in WGSg4.
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Chemical compositions of A.D.838 Kozushima Tenjosan tephra and A.D.886 Niijima
Total iron is shown as FeO. Analytical results are normalized to 100%.

Sample Locality Lat.N/Long.E SiO2 TiO2 ALO3 FeO* MnO MgO CaO NaxO K20 P20s

Niijima 53 34°217 05" [ave.(n=10) 78.06 0.08 12.46 0.67 0.10 0.18 0.39 4.26 3.79 0.00

Mukaiyama lava (Mukaiyama) 139°15” 13" SD 0.27 0.07 0.11 0.10 0.09 0.07 0.06 012 011 0.01

Mukaiyama 51 34°217 00" [ave.(n=10) 77.80 0.10 12.47 0.68 0.13 0.21 0.50 4.32 3.79 0.00

pumice (Omine) 139°16" 06" SD 0.16 0.08 0.13 0.10 0.10 0.04 0.08 0.14 0.15 0.01

Niijima 252 34°23" 03" [ave.(n=10) 78.07 0.12 12.32 0.65 0.03 0.17 0.38 4.28 3.98 0.00

Mukaiyama ash | (Niijima Fujimi Pass) 139°15" 46" SD 0.15 0.07 0.11 0.12 0.04 0.06 0.07 011 0.09 0.01

Kozu Tenjosan 217 34°247 03" [ave.(n=10) 78.11 0.08 12.36 0.56 0.09 0.18 0.38 4.18 4.06 0.01

ash (Mivatsukayama) 139°16" 15" SD 0.15 0.07 0.10 0.09 0.05 0.07 0.06 011 0.11 0.01

Ni-Ye 163 34°43" 29" fave.(n=13) 77.60 0.11 12.45 0.66 0.11 0.23 0.42 4.55 3.87 0.00

dispersed ash (Nomashi) 139°21° 51" SD 0.22 0.09 0.12 0.11 0.09 0.04 0.03 0.10 0.07 0.02

N3 141 34°417 517 fave.(n=13) 77.65 0.11 12,51 0.51 0.07 0.23 0.33 4.46 4.13 0.01

rhyolite ash (Sashikiji) 139°25” 33" SD 0.21 0.08 0.07 0.09 0.06 0.07 0.07 0.16 0.10 0.03

N3 39 34°45" 34" lave.(n=13) 77.61 0.08 12.49 0.58 0.07 0.17 0.31 4.49 4.19 0.00

rhyolite ash (Motomachi) 139°22" 57" SD 0.18 0.05 0.11 0.09 0.06 0.06 0.07 0.13 0.18 0.01
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Fig. 3. Stratigraphic columnar section at an outcrop

on Miyatsukayama. Locality of the section is
shown at point A, in Fig. 4.

by Yoshida (1992).

*: Age estimation
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AtL: Atchiyama lava dome.
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Fig. 5. Diagram showing the eruptions and earth-
quakes those occurred in and around the Izu
islands in the 9" century.
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