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Abstract

The activity of Miyakejima Volcano, in the Izu Arc, commenced on June 26, 2000AD, resulting
in the formation of the 1.6 km-across “2000AD Caldera,” or “New Hatchodaira Caldera.” This summit
subsidence caldera duplicated the position and size of the Hatchodaira Caldera of 2500y.B.P,
probably utilizing the former caldera structure. In this paper we describe these two caldera-forming
activities and discuss the mechanisms of caldera formation.

The volume of magma discharged during the Hatchodaira eruption was 3.7%X10®*m® (DRE)
comprising a new batch of basalt magma mixed with preexisting andesite magma. The 2000AD
event, on the other hand, was accompanied only by 1.1 X10"m? of ejecta in contrast to 6x10°m? of
the missing volume.

The major reason for the 2000AD subsidence is thought to be that the magma in the reservoir
underneath Miyakejima Volcano intruded to form dykes in the adjacent area of Niijima and
Kozushima, 30 km northwest of Miyakejima. The explosive events in 2000 were caused passively by
decompression in the magma-evacuated reservoir, rather than active magma itself. This sequence
of the 2000AD event had never been experienced by Miyakejima Volcano during the geologically
described last 10,000 years.

Key words: Miyakejima volcano, volcano-stratigraphy, caldera collapse, magma differentiation,
magma-plumbing system
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Fig. 1. Map showing the locality of craters and
calderas. Cross-hatched area subsided during the
period July-August, 2000.
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Fig. 2. Stratigraphic relations of lavas and tephras from Miyakejima volcano during the last 10000 years. Lines
indicate confirmed relations. Abbreviations: MTS, Miogataira scoria; MTL, Miogataira lava; OFB, Ofunato explosion
breccia; K-Ah, Kikai-Akahoya ash;IGA, Igaya accretionary lapilli; ISL, Izushita lava; IES, Igaya-east scoria; MZB,
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MKB, Miike explosion breccia; Iz-Nm, Niijima-Mukaiyama tephra; KMS, Kamane scoria; NTL, Nanto lava; SBA
Son-ei bokujo ash; EZL, Enokizawa lava; BKL, Benkenezaki cape lava; KKL, Kamakata lava; SMB, Shinmio explosion

breccia.
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Fig. 3. The variation of whole-rock wt. % K,O ver-
sus wt. % SiO, for the products from Miyakejima
Volcano, during the last 10,000 years.
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Fig. 5b.  Sketch of the north caldera wall.

Fig. be.  Sketch of the east caldera wall.
Fig. 5d. Sketch of the west caldera wall.
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Table 1. Comparison of 2000AD Caldera and Hatchodaira Caldera

Event 2000AD "New Hatchodaira" Caldera

2500yBP Hatchodaira Caldera

Sequence

dyke intrusion—collapse—ash fall

scoria fall(summit—fissure)

—(mud flow ?)—collapse ? —ash fall ?

Size 1.6km X 1.6k 1.6km X 1.8km
Depth 450m ?

Collapsed volume 6x10°*m* ?

Total volume erupted 1.1X10'm?* 7.5%X10'm*
(apparent volume)

Juvenile volume erupted <2x 105m?* 3.7X10"m*

(Dense Rock Equivalent)

Related magma basaltic andesite+basalt

andesite+basalt
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Plate 1. Aerial view of the 1.6km across “The New Hatchodaira Caldera,” taken from a Metropolitan Police
Department helicopter "Ootori No. 1" from an altitude of 2,000 m on April 23, 2001.

Plate 2. Northeastern wall of the caldera, from an altitude of 1,000 m, on April 23, 2001.
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Plate 3. Eastern wall of the caldera, taken from a Metropolitan Police Department helicopter “Ootori No. 7* from an
altitude of 1,500 m on July 9, 2001

Plate 4. Southeastern wall of the caldera from an altitude of 1,000 m, on April 23, 2001,
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Plate 5. Southwestern wall of the caldera from an altitude of 1,000m, on April 23, 2001.

Plate 6. Northwestern wall of the caldera from an altitude of 1,000 m, on April 23, 2001.
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