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Sequence of the 2000 eruption at Usu volcano, Japan
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Abstract

The eruption started on the northwestern flank of Usu volcano on 31 March 2000, following
strong seismicity and inflation of the summit area. The initial vigorous phreatomagmatic eruption
moved gradually into phreatic eruption with vertical cock’s tail jets in early April. The phreatic
eruption was replaced by intermittent small explosion in mid-April, and, furthermore, by continu-
ous steaming that often included ash emissions. Although many craters had been formed by
late-April, the eruptive activity became concentrated on a few craters, which enlarged with time. As
the eruption proceeded, craters became dry and the amount of issued steam decreased with time.
Uplifting of the crater area had been evident since 3 April, and the rate of uplifting decreased
exponentially with time. The amplitude of volcanic tremors changed, reflecting the variation of
eruption types; small during vertical jet eruption and large during small explosions.

The mode of eruption this time was similar in many ways to that of the 1910 eruption, when
cryptodomes were formed in the northern slope over several months of sustained phreatic erup-
tions. The temporal change of eruption type probably reflected a decrease in water within the vents
and rising explosion levels in the vent. This may have resulted from the successive production of
slurry (clay and ash) there and, in addition, from the effective cooling of the magma head by
groundwater (beneath the crater area). The volume of magma related to this eruption (about 0.1
km?) was similar to those of the previous two eruptions (1943-44 and 1977-78), though the mode and
the duration of eruption were very different. The different environment of the magma’s path, such
as the abundance of groundwater, may be the reason.

Key words: Usu volcano, contribution of groundwater, cock’s tail-jet eruption, phreatic eruption,
mode of eruption
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Fig. 1. Index map of Usu volcano. Kompirayama
and West-Nishiyama are active crater areas of this
eruption.
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T EnTE 3 (Fig. 3, 4). Fig. 4 1 ZFELTEE K Ok
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, 944-45 Fig. 2. Map showing the locations of crypto-

domes and lava domes formed in the flank-
eruptions. The area highly deformed before
eruption, the aseismic area during eruption,
and the active crater areas are also shown.
West-Nishiyama was uplifted as much as 60 m
until the end of April 2000 (Public Work
Research Institute, 2000 unpublished).
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After unpublished data by Joint University Research Group of the Usu eruption, Mimatsu (1950) for the 1944-1945 eruption, and Minakami
et al. (1951) and Omori (1911) for the 1910 eruption.

Fig. 3. Time sequence of the 2000 eruption in comparison with those of eruptions on the volcano flank in 1943-45
and 1910.
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Fig. 4. Schematic illustration of eruption sequence in the West-Nishiyama crater area.
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Plate 1. Start of phreatomagmatic eruption on the northwestern flank of Usu
volcano on 31 March 2000. Taken around 2 P.M. by Shin Engineering Con-
sultants Co. Ltd. {photo no. C3918)

Plate 2. Phreatomagmatic eruption at the West Plate 3. Southern view of eruption column formed
Nishiyama craters. Houses at the left side were on the afternoon of 30 March, In the background is
later greatly deformed by uplifting due to magma LLake Toyva. Courtesy by Shin Engineering Con-
intruding beneath this crater area. Courtesy of sultants Co, Ltd.

Shin Engineering Consultants Co. Ltd.




Pate 4. The West-Nishiyama crater areas with multiple craters were highly deformed by uplifting.
Taken on 13 April from a helicopter of the Ground Self-Defense Force.

s
Plate 5. Close-up view of the uplifted area in the West-Nishivama crater area. Houses were

deformed and their roofs were penetrated by ballistics issued when craters opened. Taken on 5
May from a helicopter of the Ground Self-Defense Force.
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Plate 6. The Kompiravama crater area where there

were repeated phreatic eruptions. Taken on 8 April

from a helicopter of the Ground Self-Defense Force.

Plate 7. Pyroclastic cones were formed around active craters, which were filled with hot
mud-water. Hot debris was flowing outside the crater toward the Toyako hot-spring resort.
Taken on 9 April from a helicopter of the Ground Self-Defense Force.
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Plate 8. Small explosions had occurred since mid-
April (middle); steaming hot cinders and mud-balls
were issued. In the background is the Kompirayama
crater area. Taken on 13 April from a helicopter of
the Ground Self-Defense Force.

Plate 9. Continuous steaming from dried-up craters in the West-Nishivama area. Taken on 5 May
from a helicopter of the Ground Self-Defense Force.
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OEANERESEEICHEZ T, AEERERC L TELY
BREFHRINILEVSDTHS. L, SEOE
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Fig. 5. Temporal change in subsurface processes of this eruption.
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518 o AJEEMEASH B (Fig. 5). T D, YO
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nid, MG THERINZSDODIED, AN TS
THRE LWL DD licES T W5, LaL, #i
RNDRAFHEPRELE ERFL LN TV, T0
5, 1944 F0 Ky — DIl 3 SR TS WEVL D
bDOTH- I EHEEIND., BZHL TN SDKBEY —
Vid v 7w KEKUEROKESIBR I LE LEEDLN S
N=Z2H—=VIEVD EEZ SN, BIELO KR
Y-V EREBIWHEOLDTHA S,

4-3, [EAEER

ASEIOMKTE, KOHIROBREI AL S HiEh WS
MB4H3IBRMHTED LN, TOEOEERISKROK
Eo I EDGPS OBMERM» S dRENTVS
G% - F3, 2000). FEiERIE 4 A LA THEREIL
HlcEE L7z (Fig. 4, 5; Watanabe and Nakada,

2000). +5bB, B m/HTH - 1 EEERIE 5 AE
FTICHK 10 cm/H E TR L BBIEHTLEE- 72
1910 MK T bFEIZEK DU L <, WHEABAGHR
1 » ATEREE % CikFE L 72 (Omori, 1911; =48, 1962).
1T, BN — A ZA{E - 1 1944-45 IR 2 1977-78 4RI
KTid, BRESHEKBEIEE L RUEBEMEREL 2. =%
(1962) @ F—#ic ks &, BIFHLTE, BRIFEEL
Th» SIEEHIFRICE N TERIAE Toil 4 » AT
PRSI RBIMIIC W - S DI L TV 5. Z Ok
B, FFMELSH 150m 2 THREL, 20k GO
BB RS S) B BESEE - 1. F 1,
1977 K DBITFERE U lcA AV 1L, BKERS »
B CRESES TR L, 1978 41 A
5DHHB» S DIk 2 SHHE 2 HOBIE E & bicHi/ i
RSB E O, < ORRER GIREEHEMcED Lk
(Yokoyama et al., 1981).

Tk RIEHBAEWI L REROH B L T,
Watanabe (1984) ASHITICEA L= 7 < OEIEFf
DEFNVERELTVS, EIE </ ~oBRREL
1T- oD ERE (FlZ2iX, Bagdassarov and Ding-
well, 1993) i & » T, BEEFIMIT X 5 [HRBHEERIN
WIS T A 2 EMEEY ST WA, KF7
L, EBAICHERETEX 3 ORI S 1 4 275 — s
mEABEREE Y, FBERORE R SEIOE KA 1943~
BEB I 19TT-T8HEITENTIE E T KE L, 1910
FEKICEWEEES NS, COLI KT 7<%
B L TS, SEOEKE 1910 FEK EBETH S,
FERIR OB DS KFIC R 5 D13, <7 <BEA
TGO T KROFGEE S VALY, <=7 <D
EFIITH T BGEENELT > ciedh b Liv
(Watanabe and Nakada, 2000).
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DK 1910 FEDREK Il T Wz, BkiZNUT o< s
CIKFESKUBEFD DIKESURFAN EAHETL, HilE &b
EKDECERK Uz, O &S BEKEROZLIZHT
WKWEBA L= 7 < EMTKORIGOH I & - THBAA]
fech s, Tisbb, K" 2D 2YHE DK DR
EREEEEAINC R - T, KRR T v b OIEFERED LR
L, 292 R5F—=NYxy bOIEREICEITLE. &
BRSO T ICEZEmOM T KNP H Y, DT &
D= I 2 ANRANTEHBENL T, IRFERIEIE K R
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