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Database of the Middle to Late Pleistocene Tephras from Hakone and Other Volcanoes
in Website of Kanagawa Prefectural Museum of Natural History

Tomohiro Kasama™, Saeko Isumama™, Hiroyuki Yamasuita™, Shuichi Niupa™ and Daiji HIRATA™

Two photo databases of middle to late Pleistocene tephras from Hakone and its adjacent volcanoes are open to the
public on the website of the Kanagawa Prefectural Museum of Natural History (KPMNH). They are representative
tephra-photo databases on websites in Japan. One is the main tephra archive of approximately 1,000 outcrop photos, and
it has been opened since 2008. The other is an archive of hidden and destroyed outcrops containing less than 400 past
geological photos, and it has been opened since 2010. The museum is located at the foot of the Hakone volcano, where is
important area for Quaternary tephra-stratigraphic studies in Japan. However, a number of tephra outcrops cannot be
observed because of artificial cover with concrete related to land development from urbanization. It is therefore urgently
necessary to construct a database of tephra outcrops. The photo database is useful not only for the comparative study of
tephras, including tephra identification, but also for reconstruction of the eruption history of the Hakone volcano. For
constructing such databases, considerable work over a long time is required since a volcano has produced a large amount
of tephra layers in every direction. Many photos of newly found outcrops and outcrops that have disappeared need to be
collected. For collecting photos of new outcrops, local museums including KPMNH play an important role for collecting
new data published in academic journals to enrich the tephra databases. On the other hand, collecting photos of outcrops
that have disappeared is generally difficult. Cooperation with a large number of geologists is one possible solution. The
preservation and practical use of geologists’ field data can also enrich tephra databases. Academic societies will play an
important role in the collection of geologists’ data.

Key words: Kanagawa Prefectural Museum of Natural History, eruption history, photo database, tephra, outcrop,
Hakone volcano
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Fig. 1. Search procedure to identify locations of tephra
prefecture.

*1) Map of Kanagawa prefecture.
*2) Map of Ebina City.

outcrops via topographic maps from the map of Kanagawa

*3) Topographic_map in scale 1: 25,000 published from the Geospatial Information Authority of Japan (GSI). These boxes

at the top (*1-*3) link to each map, respectively.

*4) Locality : Kokubu-Minami, Ebina City, Kanagawa prefecture, Japan.

*5) Strata: Kanto loam (volcanic ash soil) layer. Age: Middle to Late Pleistocene. Photo was taken by Hiroshi Machida
(Emeritus Professor of Tokyo Metropolitan University) in August 1968. Cracked paleosol under the white pumice layers
were deposited on land during the last interglacial stage (0.125 Ma).
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Fig. 2. ‘Kanto Loam’ web page, showing the list of the Middle to Late Pleistocene tephras and main articles accessed via
‘Nature of Kanagawa’ from the ‘DENSHI HYAKKA (electronic encyclopedia)’.

*1) Page flow chart to the storage place of the database of ‘Kanto Loam’, via ‘Nature of Kanagawa’ from the ‘DENSHI

HYAKKA’.

*2) Three square frames are retrieval methods of researching tephra of ‘Kanto Loam’, which are by area and age, photos, and

names, from left to right.

*3) Detailed retrieval screen prepared for specialists, tephra can be retrieved by deposited area and/or age of tephra based on

main articles (i.e. Knato Loam Research Group, 1965; Machida, 1971; Machida et al.,

1974; Uesugi, 1976; The

association for Kanato Quaternary Research, 1987; Mitsunashi and Kikuchi, 1982; Machida, 1977; The geological

society of Japan, 2007).
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Fig. 3. Sample pages in database of tephra outcrop photo of Hk-KIP13: (a) outcrop including Hk-KIP13 (b) close-up of the
tephra (c) the lowest part of the tephra.

*1) From top to bottom, the list shows the following things. Name of the tephra: Hakone-Kisawa lower Pumice 13. Symbol
of the tephra: Hk-KIP13, KIP-13, etc. Eruption age: 0.01~0.0125 Ma. Major classification of Kanto loam formation:
Shimosueyoshi (another name: Kisawa) loam formation. Name of the formation: Lower Shimosueyoshi (Lower
Kisawa) loam formation. Area: Oiso hills. Location of the photo: Tsuchiya, Hiratsuka city, Kanagawa prefecture.
Description date: May 1996. Explanatory notes: Pumice tephra with a stratified gray ash layer at bottom, which is most
important feature.
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Fig. 4.

A sample page showing lithofacies and phenocrysts of fall units of tephra accessed via columnar sections.

*1) Columnar section of the upper part of Tama loam formation.
*2) Cross-section of Hakone volcano at caldera forming stage, and explanatory notes show the relationship between tephra
and eruption history of Hakone volcano. The upper part of Tama loam formation related caldera forming.

*3) This web page appears by clicking tephra symbol TAu-6 in columnar section on the left. TAu-6 was the newest tephra
deposited on land before the last interglacial marine deposit at Yokohama, Kanagawa prefecture. Photos are TAu-6
tephra at the outcrop and phenocrysts of each fall unit at Iwakura, Nakai, Kanagawa prefecture.
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