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The “Original Spa” and “Recent Spa” of Hokkaido

Takeo MAaTsunamr”

Abstract

At the present, the spas are distributed all over Hokkaido. The authors emphasized
that spas are classified into “original spa” and “recent spa”. The “original spa” is the place
where natural springs flow out or had been discharged in the past, while the “recent spa” is
the place where artificial springs are newly exploited by drilling in non-thermal area. In
this paper, the “original spa” and “recent spa” in Hokkaido are summarized on the viewpoint
of geology and geochemistry.

The “original spa” is accompanied with the up-flow of fluids in hydrothermal convection
system or regional flow system. Although the heat source of “original spa” is assumed to be
mainly originated from volcanic activity in the Quaternary, the up-flow paths of thermal
waters are controlled by the geological structure of basement rocks in the Neogene and Pre-
Neogene.

The “recent spa” is that the deep fluids of regional flow system are artificially drawn
out, and the grater part of “recent spa” is pumped by submersible pump. The dominated
pumping capacity of “recent spa” has a tendency to control by geological structures of the
region.

The dominated chemical composition of thermal fluids in the both spa are different. The
exploitation of “recent spa” is instituted newly themes, such as the measures of flammable
natural gas, precipitation of scale and exhaust of high concentrated water.
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Table 1 Summary of “original spa” and “recent spa” (Matsunami and Fujimoto, 2006).
£ 1 HRERH & HRERH OBIE (WK - BX, 2006).
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Fig. 1 Distribution of “original spa” in Hokkaido (modified from Matsunami, 2010).
1 dLEEO “ERERM O (R, 2010 ZINEESIE).
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Fig. 2 The geothermal gradient map of Hokkaido (simplified from Wakahama et al.,
1995) and distribution of “recent spa” (modified from Matsunami and Fujimoto, 2006).

2 LBEOHEAER (FES, 1995 ZfEt) & “HRERM” ODH (KA -BEX, 2006 Z—HEIE).

Table 2 Classified table of “specific capacity class of hot spring well” (Matsunami et al., 1997).
* 2 “BRHOLEBHERER O9ER FWES, 1997).
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~0.10 (=107 00 1000 m~
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SN DB RS BRI BT B BRI D 5 W I3 Dl B OB KL LIRS 5 & B I3 F
DERALD SEEHANRD TV AH. ¥ (1997) i I OB E L2 5l 24885 & LT "
WIFOHEHERR (H 2V BB EERR) Z2REL. RESN RIEO R
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Fig. 3a Regional division of Hokkaido on the viewpoint of geological target for hot spring
exploitation (Matsunami et al., 1999).

Fig. 3b Design of typical geologic composition in each region of Fig. 3a (Matsunami et al.,1999).
1 : Volcanic rocks in the Quaternary. 2 : Sedimentary rocks dominated in the Neogene. 3 :
Volcanic rocks dominated in the Neogene. 4 : Basement rocks in the Pre-Neogene. The
explanation of the design shows in the text.

Fig. 3c Percentage of “specific capacity class of hot spring well” of each region in Fig. 3a (draw up
from Matsunami et al., 1999).
1 : “Specific capacity class of hot spring well 00~0". 2 : “Specific capacity class of hot spring
well [-1I”. 3 : “Specific capacity class of hot spring well [lI-I\V/".
Arabic figures in the parentheses of the lower part are statistical sample numbers.
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5ENZ 18 #IXIZIX4 L7 (Fig. 3a). Figure 3b IZ&HIX DS THEBT 2 TH A 9 HEIUK
KIUPAF I =R = R0E LR ) 2 BB L OR L7 SR FISEED
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Fig. 4 Percentage of thermal fluid in “original spa” and “recent spa” of Hokkaido (Matsunami, 2010).
Arabic figures in the parentheses of the upper part are statistical sample numbers.
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