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1986 Izu-Ohshima eruption has revealed several significant problems, which disclosed unmatured state of
volcanology at that moment. The most significant situation was that the eruption style as well as the
eruption site shifted with time during the course of eruption episodes. The volcanologists were faced the
social demands for immediate response towards the transient behavior. This eruption may be the first
occasion where the volcanologists deeply recognized the importance of real-time monitoring of the
eruption activity. Why the eruption sequence changed? How did the observations trace the shift and how
was the prediction of the shift possible?, these problems are still unanswered today. In this 100 years
izu-Ohshima erupted repeatedly with the interval of 30-40 years.Already 30 years have passed since last
eruption so that we could consider the next eruption.

In this session we will focus the following subjects,

1.Reconsideration on the unanswered problems of the eruption

2.Reconsideration on the eruption based on the current knowledge and technique

3.Propositions and proposals about future expected eruption

This presentation will summarize the session and try to show the possible orientation.
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A Comprehensive magma source model to explain all available crustal
deformation data for 1986 Izu-Oshima eruption
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Two types of volcanic tremor changed with eruption style during 1986
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Izu-Oshima Island is one of the most active volcanoes in Japan. The most recent eruption occurred in
1986, when the most active stage consisted of three eruption episodes at different craters. The eruption
initially began at the summit crater in a strombolian style with a continuous lava fountain, which gradually
became intermittent explosions accompanied by infrasound and shock waves with a decreasing rate of
magma discharge. The summit eruption suddenly ceased four days after the onset. In parallel with the
decrease in the summit activity, two subplinian eruptions occurred producing fissures in the caldera floor
and in the flank of the outer rim. So far, the only reported precursor phenomenon to the fissure eruptions
was an increase in seismicity in shallowparts of the caldera just 2 h before the first fissure eruption
(Yamaoka et al., 1988). The shifts in eruption style and eruption site during the course of eruption are not
so peculiar phenomena but commonly observed at other volcanoes. How to monitor and predict these
shifts is one of the imminent tasks assigned for volcanology. 1986 Izu-Oshima eruption should be an
indispensable test case to check this even now.

In order to explore possible prospects for the eruption sequence, we have analyzed volcanic tremors
occurred during 1986 Izu-Oshima eruption using recently digitized data. This study demonstrates that
eruption style, waveform characteristic, and source location of volcanic tremor are consistently related in
the most active stage of the 1986 Izu-Oshima eruption. During the summit eruption, the tremor is
continuous and the source is located around the summit while the correlation between the magnitude of
amplitude and the effusive rate disappears with change in the eruption style from strombolian to
vulcanian. Then tremors become episodic occurring along the fissures during the stage of the subplinian
fissure eruptions. Based on the finding about the relation, it was revealed by extracting episodic tremors
superimposed on the continuous tremor during the summit eruption that precursory migration of tremor
sources along fissures occurred 5 days prior to the fissure eruptions. On the other hand, Linde et al.,
(2016) insist that the precursory changes in seismic activity starting 2 h before the first fissure eruption is
consistent with the ground deformation and explained by propagation from a deep (10 km) reservoir to a
long sub-surface dike. However, the precursory activity of the tremors, which suggests injection of magma
below fissures cannot be explained by the scenario because it preceded the seismic activities. The fact
demonstrates the importance of tracking temporal changes in volcanic tremor on a priority basis. Since
Izu-Oshima has approximately 30-year eruption cycle in recent history and 30 years have passed since
the last eruption, the implications of this study should be incorporated into adaptive monitoring in
anticipation of the next eruption.
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“Sub-plinian” column of Izu-Oshima 1986B Eruption

“EE —R

*Kazutaka Mannen'

1. #RIER R NP IRAT
1. Hot Springs Research Institute of Kanagawa Prefecture

FEKRBE1986FED—EDFE TYISATY I RERS>TBEKIE, HEHNDSDER, KEDOREBRGKICHN
A, BEEGBYL—4Y—I3—REVE—PMEVIVIT—YDFREITRERICAR>THSIXLHTRELLL
BHMAZEWENTH =, TDH, TOBALRHTIERV, HRABRAENSHASINTE LN, TOEAX
BRICIFVWELRICTHABR I EDNZCEINTWVWS, ZD 12N, BAREZERTIEER/NTA—YTHIEE
BETHD,

ZDEADOERSEIZ. BEEDOLHM,SBEALEE (11A218) D17:00-17:20Z%1216.5 km (B
JIl, 1987) . 17:021C12km (FEME, 1989) . 16:30IC7km (GEH, 1998) K ERBEHE SN TWS, —
H. BIESKEE T0FHY ] OFAEGHRI S, 18EICEIT2EEOREEEN-33CERBELLNTS
U, ZORENPKRKJILTETHDEIRET DL, BESEETkmHOSKkmEHEINS (FH, 1998) . =#F
B (1998) NERLEZEESHENSEEORREE A KD S &, RKE200 kmAlIRTH 2 A, Zhid £z
SkmEIEDRARE T, REBEENSDRELRNNTH S,

—7. Mannen (2006)IZRICHEINBRWVWEELBERET I AREL. BATAEI N/ -HBED R
ROMEEH S, BEFEOBE%13.8kmEFE L, ZOMRTIE. BRICEYED o 72 NILIK A IEEDERT
BEENSLETLAEEDERELTWED, ZDHEMannen (2014)IETephra2%F>7-> I a2 L — 3 VRIFIC
KV, BRICHBLAZXNUKRDIFEA ERFEESKMUTALELINTWVWES I EZBFLMITL. Mannen
(2006)D BIEN YL =W & &R LT

Woodhouse et al. (2013)l%. BEDHEAZ T THINZBERXETILAEBELL, \XEDESBIRT—%
ERAWTEHET 2L, BESESKMTEEEE1x10’ kg/s. 12kmT1x1 08 kg/sE REHELNS, TODEXD
HIEHE131.4x10"%kgE RIEE 51355 (Mannen and Ito, 2007) . ##BER 1% 1518 = B Skm D BFIC 9
204, 12kmDEFICH2DREE D,

CDENIE, 16:15Z38F Y., 17:00818ICI7 A<y VA% MA, 22BECICINER L&D D
T. b~ 6HEAREOHBIRFEITH EEZIOND, LA >T. BESEI2kmIEIEBICEZICC L, E
BERESkM7Z & LTH Z DtimbFEIZ 1 7FRIE D200 LT T, TRLUADIFE A EDORFRE, BEHEKEFE 1 ~2
HHMEWIx10% kg/s (HEEZRESKkmBTR) HS1x10° kg/s (EEZE4kmATR) REICEXY. BEHESKICI
bR BEE LA > RN F L,

F—O—RN: T Z—REA EEZ R

Keywords: sub-plinian eruption, eruption column, wind

©2017. Japan Geoscience Union. All Right Reserved. - SVC51-04 -



SVC51-05 JpGU-AGU Joint Meeting 2017

1986 FMENAIIKIRRNSO R A CTEROIDEXNANDES
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On the significance of the monitoring of volcanic islands activity from
the neighboring sea surface
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