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Geology and Eruptive History of Hakone Volcano, Central Japan:
Reviewing Two Decades of Progress
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Abstract. Hakone volcano is the only active volcano in Kanagawa prefecture. This volcano has been studied
by many researchers over long years. The fundamental view of the eruptive history of Hakone volcano was
established by Professor Kuno in the middle of the 20th century. However, since the end of the 20th century,
owing to newly held geological investigations and a number of K-Ar datings, the classical view has been
revised. The classical view assumed a single large stratovolcano before the caldera formation but recent
studies showed a complex of multiple medium to small sized stratovolcanoes formed the pre-caldera edifice.
Until decades ago, K-Ar dating was not available for Hakone volcano due to its low-K rock chemistry;
however, recent studies compiled the edifice forming history obtained by the improved K-Ar datings. The
caldera of Hakone volcano is considered to have been formed by coalescence of several small sized calderas
by the recent studies rather than collapse of entire topographical caldera of the present caused by a series of
large eruptions as assumed in the classical studies. Based on these recent revisions, the eruptive history of
Hakone volcano was subdivided into the following five stages. Stage-1: Several stratovolcanoes combined
to create an edifice, which formed present caldera rim of Hakone volcano (0.4 to 0.24 Ma). Stage-2: Several
small sized calderas (< 3 km in diameter) were formed by repeated large-scale pyroclastic flows and pumice
fall eruption and coalescence of the calderas formed large topographic caldera (~11 km) (0.23 to 0.13 Ma).
Stage-3: Older central cones, consisting of thick lava flows, and lava domes of andesitic to dacitic composition
formed inside the caldera (0.13 to 0.08 Ma). Stage-4: Repeated explosive eruptions caused pumice falls and
flows and formed a caldera complex again (0.08 to 0.05 Ma). Stage-5: Younger central cones consisting of
small stratovolcanoes and lava domes were formed in the caldera. (0.05 Ma>). Collapse of Mt. Kamiyama,
which is one of the Younger central cones, created Owakudani, which is known for fumarole and hot springs,
and Lake Ashi around 3,500 years ago. Soon after the collapse, the newest edifice Mt. Kanmutrigatake
was formed inside the amphitheater formed by the collapse. Here we listed all the edifice-forming eruptive
products identified by the recent studies. We also take a brief look at the deposits formed by the latest phreatic

eruptions (< 3 ka), which is critically important for disaster mitigation measures of the volcano.
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