RIBAIE R 2 I 1T DI BRR — £ DIES & IO B

A

Overheated steams in Owakidani fumarolic area; history and cause of extinction
by

Kazutaka Mannen

Abstract

Owakidani (Owakudani) is the largest fumarolic area in Hakone volcano. It is also one of the volcano’s most famous
sightseeing spot. Although numerous fumaroles are active in this area, the overheated steam, temperature of which is higher
than boiling point at the altitude, has never been observed in these decades. Based on old literatures, however, the author found
that overheated steams have been emitted from the natural fumaroles at least 1872 to 1933. Here descriptions in the literatures
on steaming locations and temperatures are compiled and cause of its extinction is discussed. The literatures show that the
overheated steams existed in the western part of Owakidani and Darumaiwa (a place-name no longer used and its location now
forgotten). Based on the literatures, Darumaiwa is located on the eastern bank of Owakidani valley, where no intensive steaming
activity is found present. Timing of the cessation of the overheated steams could not be constrained with accuracy. However,
drillings of steam wells (several tens to a few hundred meters in depth) that started in the valley from 1954 may have depress
heat flux in the natural fumaroles. The quantitative measurements of heat flux of Owakidani valley show no significant change
between 1966-67 and 2008. This observation supports the hypothesis that the wane in natural fumaroles was caused by drillings,
rather than natural decrease of heat flux from the source in depth. This paper also proposes that the two forgotten intensive
fumarolic areas described in early twentieth century as Darumaiwa and Chinoikezawa, are still hot under ground since a number

of steam wells are concentrated in the supposed areas.
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Fig. 1 Overview of Owakidani fumarolic area, Hakone volcano. A, western part of Owakidani fumarolic area; b, Owakidani valley; c,

fumarolic area around the Tamago chaya.
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Fig.2 Sketch of Owakidani fumarolic area
in 1925 by Sadakazu Tokuda
(Hakone Onsen Kyoukyu Co. Ltd.,
1982).
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Fig.4 Place—names of Owakidani area. Reprinted from Kawase
(1954). 1, Kanmurigatake fumarole; 2, old fumarole; 3,
Kousenzawa fumarole; 4, Enmadai fumalore; 5, Miken—no-
taira; 6, long—held fumalore (still active); 7, Darumaiwa; 8,

hotspring of Senkyo—rou; 9, hotspring of Mangaku—rou.
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Fig.5 Place names of Owakidani area on the present

geographical map. Re—located from Fig.3. Supposed

view points and sights of Fig. 2 are also shown (a—c).
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Fig.6 Overview of the right bank of Owakidani valley. The mainstream of Owakuzawa (a), head cliff of the 1910 landslide (b), supposed

location of Chinoikezawa (d) and supposed location of Darumaiwa. ¢ and d are correspond to 1 and 2 in Fig. 1.
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Table 1 Summary of the maximum temperatures of fumaroles in Owakidani fumarolic area.

Year Observer Maximum temperature (place) reference/note

1872 J. P. 1. Vidal 103 °C (western part of Owakidani) Sunaga (2003)

1917 F. Omori 141°C (Darumaiwa) Omori(1917)

1920 T. Kato 106°C (unknown) Kato (1921)

1921 T. Kato 97°C (unknown) Kato (1921)

1925 S. Tokuda 98°C(western part of Owakidani) Hakone Onsen Kyokyu Co. Ltd. (1982)
1932-33 M. Sugiyama & O. Okada maximum 102°C (unknown) Sugiyama and Okada (1933)

1951-53 I. Iwasaki and others 86°C (Bozu jigoku; detail unknown) Iwasaki et al. (1956)

1966-67 K. Yuhara 138°C (Owakidani valley) Yuhara (1968)

86°C (western part of Owakidani)
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