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Chronology of the Miyakejima 2000 EruptionfICharacteristics of Summit
Collapsed Crater and Eruption Products
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Abstract

O O The 2000 eruption of Miyakejima volcano started with a submarine eruption of basaltic andesite
on the morning of June 27, which occurred following earthquake swarms during the previous night.
The main phase of the summit eruption began, being associated by a sudden subsidence of the
summit area on July 8 Continuous collapsing of the summit area that had continued until mid-
August, resulted in the formation of a caldera with the volume of about 0.6 km®. PhreaticO or
phreatomagmaticOeruptions took places during the growth of the caldera, although the total volume
of eruptives was about 11 million m®, which is smaller by one magnitude than the caldera volume.
Eruptives are enriched with hydrothermally altered materials such as smectite and kaolinite.

O O The manner of the first collapse suggests the existence of a large open space under the summit
just before the subsidence. Judging from geophysical observation results, the open space may have
ascended in the manner of stoping. Successive formation of open spaces at deeper levels is likely to
have caused the continuous collapse of the summit area. These open spaces may have been
generated by magma's migration from under Miyakejima to the west. The migration is considered
to have continued by August 18.

O O It is likely that an inflow of underground water to the open spaces generated a hydrothermal
system, where the open spaces acted as a sort of pressure cooker that built up overpressure of
eruptions. The hydrothermal system was broken by the largest eruption on August 18, and the
eruption column rose about 15 km above the summit. A boiling-over type of eruption occurred on
August 29, whereby sufficient overpressure of steam was not built up, resulting in the generation of
low-temperature ash cloud surges moving very slowly.
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Table 1 Timetable of Miyakejima 2000 eruption.

Volcanic activity Stages
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Fig. 10Map showing the location of submarine eruption
on June 27 and epicenters of earthquakes that
occurred from 9345 of June 26 to 5100 of June 27
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Outline of the summit collapsed crater calderal
is of early September.
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Fig.L20 Isopack maps of eruption productsd volcanic ash for the main eruption events and sizes of ballistics of
the Aug. 18 eruption. Simplified from the original maps summarized by Masahi Nagai.
Black dot in the summit caldera represents the estimated emission point of eruptives.
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Table 2 Volumes of eruption products of the
00000 Miyakejima 2000 eruption events.

x106 m3 x106t

July 8 0.097 (0.16)
July 14-15 21 (3.2)
Aug. 10 0.23 (0.35)
Aug. 13 0.062 (0.093)
Aug. 14 0.013 (0.019)
Aug. 18 5.2 (7.8)
Aug. 29 ~3.5 (~5.3)
Aug. 30 ~0.01 (~0.01)
Sep. 9-10  <0.1 (<0.1)
Total ~11 (~17)

(Note: eruptives deposited inside the caldera
and under the sea are not included. Specific
gravity of 1.6 was assumed.)
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Fig.[BO Temporal variation of the summit collaps-
ed crater( calderald
Modified from the original map by Nobuo
Geshi.
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Fig..4 Temporal change of dimensions for the summit
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Fig.060 Topographic feature of the bottom inside the summit collapsed
crater( calderall in early October.
Modified from the original illustration by Takayuki Kaneko.
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Fig.[60 Cross-section showing geophysical and geological data related to the underground system of

the Miyakejima 2000 eruption.

The pressure sources of GPS are after unpublished data of the Geographical Survey Institute.
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Fig.[7O Hlustration Cartoon showing eruption model for the August 18 and 29 eruptions.
Details are given in the text.
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