Res. Rep. Kanagawa prefect. Mus. Nat. Hist. 2008, 13, 25-42.
IR AR (A2 2008, 13, 25-42.

FIR LD HIE &R

Geology and Eruptive History of Hakone Volcano, Central Japan
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Abstract. The geology and formative history of Hakone Volcano are re-examined. The Hakone
Volcano consists of seven stages. The stage-1 (0.65 to 0.35Ma) is characterized by the bimodal
volcanism, in which stratovolcanoes with low-K tholeiitic basalts and small lava domes with low
to medium-K tholeiitic rhyolite were constructed. The stage-2 (0.35 to 0.27Ma) is composed
of a cluster of stratovolcanoes with low-K tholeiitic basalt and low to medium-K tholeiitic
andesite. In the stage-3 (0.27 to 0.23Ma), basaltic to andesitic stratovolcanoes and andesitic
monogenetic volcanoes were erupted. Basalt is low-K tholeiitic and andesite is low to medium-K
tholeiitic, accompanying minor low-K calcalkaline andesite. Calderas were formed by large-
scale Plinian eruptions in the stage-4 (0.23 to 0.13Ma). Monogenetic volcanoes aligning in
NW-SE were erupted and parallel dike-swarms with strike of NW-SE intruded. The products of
Plinian eruptions are low-K tholeiitic andesite, dacite and rhyolite with minor amount of low-K
calcalkaline rocks, while monogenetic volcanoes are composed of low-K tholeiitic basalt and
andesite with minor dacite to rhyolite and low-K calcalkaline andesite. In the stage-5 (0.13 to
0.08Ma), the volcanic activity was restricted to the central portion of caldera (the older central
cone), which is characterized by Plinian eruptions and effusion of monogenetic lavas. The
volcanic rocks of this stage comprise low-K tholeiitic dacite and rhyolite in addition to low-K
calcalkaline andesite. In the stage-6 (0.08 to 0.04Ma), Plinian eruptions were repeated and
erupted low-K calcalkaline andesite, dacite and rhyolite. The largest eruptive product in this stage
is the Tokyo air-fall pumice and associated pumice flow deposit, the eruption of which resulted in
the collapse of Gora caldera. Lavas were essentially lacking in this stage. The stage-7 (0.04Ma>)
is characterized by effusion of lavas and minor eruption of block and ash flows. The younger
central cone, consisting of polygenetic volcanoes and monogenetic lava domes, were constructed
in this stage, which comprises low-K calcalkaline andesite but is higher than volcanic rocks of the
stage-6 in K20. The tectonic setting of Hakone volcano changed with time. The compressional
tectonics prevailed in the Hakone region from 0.65 to 0.35Ma, but it changed to extensional
tectonics after 0.35Ma; the Hakone volcano was extended in NE-SW from 0.35 to 0.13Ma. The
Tan-na and Hirayama left-lateral strike slip fault system has been developed through the central
portion of the Hakone caldera since 0.13Ma. The pull-apart magmatic system was constructed in
the central portion of the caldera, which gave rise to the older and younger central cone.

Key words: Hakone volcano, geology, eruptive history, stratovolcano, monogenetic volcano,
Plinian eruption, caldera, tectonic setting, tholeiitic rock, calcalkaline rock
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