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Summary of Doctoral Dissertation

Title of Doctoral Dissertation: Volcanic History of Ogasawara loto Volcano : Characteristics of

an Active Submarine Caldera in the 1zu-Ogasawara Arc
Name: Masashi Nagai

This thesis mainly comprises the volcanic history of Ogasawara loto (Iwojima) volcano based on a
geological survey.

Chapter 1 introduces an outline of the volcanic activities and previous geological and geophysical
studies of loto volcano, and shows the significance and context of this study.

Chapter 2 describes the geology and petrography of loto volcano. The pyroclastic deposits, lava flows
and epiclastic deposits underlying the Motoyama central cone and pre-caldera edifice, which were newly
found in the geological survey, and the deposits also previously reported are redefined. A detailed
stratigraphic relationship of the volcano is also constructed. The volcano has the features that the
eruption and deposition of ejecta occurred in subaqueous environments except for the deposits on the
upper part of Mt. Suribachiyama and on part of the pre-caldera edifice in the Kangokuiwa area. The
eruption style of the pyroclastic eruptions is hypothesized to be phreatomagmatic eruption.

Chapter 3 summarizes the volcanic activities observed in the historical period and geological studies
focusing on small-scale eruptions. All treated events, such as the 1967, 1969, 2001 and 2012-2013
eruptions, are considered to be phreatic eruptions. The 2012-2013 eruption, which was one of the latest
in a series of phreatic explosions, was same scale as the 1957 eruption which was the largest recorded at
loto.

Chapter 4 constructs the volcanic history of loto volcano based on the discussion in chapters 1-3,
which is summarized as follows. A pre-caldera large stratovolcano was formed by the
trachyandesite-trachyte magma in subaqueous and subaerial environments. The caldera was formed in
the period between ca. 2.7 cal kBP and the Late Pleistocene, and thereafter trachyandesitic subaqueous
lava and shallow-marine sediments were deposited on the caldera floor. The Motoyama 2.7 cal kBP
eruption that occurred within the caldera was a large-scale subaqueous eruption of more than 1 km?
trachytic magma and was accompanied by subsidence of the caldera floor. In a short period of time, the
eruption of a pyroclastic flow first occurred, which was followed by a lava flow and finally the eruption
of another pyroclastic flow. Then the center of activity shifted to Suribachiyama area, where trachytic
magma erupted three times. The first eruption is characterized as a subaqueous pyroclastic eruption, the
second as subaqueous lava effusion in shallow water, and the third as the construction of a pyroclastic
cone on land. Finally, the resurgent dome in the Motoyama area began to form, which was accompanied
by phreatic explosions in the central caldera. Magma intrusion at a shallow depth has continued
intermittently to the present day.

Chapter 5 discusses the geological characteristics of the series of phreatomagmatic eruptions of the
2000 Miyakejima eruption. This occurred in association with formation of a summit caldera on a mafic
stratovolcano by the lateral intrusion of magma.

Chapter 6 is concerned with Hakone volcano as an example of a large felsic caldera volcano in the
Izu-Ogasawara arc. The caldera, consisting of a set of small calderas, was formed by multiple felsic
pyroclastic eruptions, and mafic-felsic monogenetic volcanism in the rift zone in the area outside the
caldera depression progressed during the same period.

Chapter 7 summarizes the features of the volcanic activity of the caldera of loto volcano by
comparison with other caldera volcanoes based on the discussion in previous chapters.



