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Fig. 7. Distribution of hot spring orifices (small white circles)
in Jézankei hot springs locality.
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2. On the Relation between Temperature and the Total
Chemical Concentration of Hot Springs
of Meteoric Water Origin

By Takaharu FukuTtom:
(Department of Geophysics, Faculty of Science, Hokkaido University)

At present, about 85% of the total number of hot springs is believed to be meteoric
water origin. The writer discusses, in this paper, on the relation between temperature

and the total chemical concentration of the hot springs of meteoric water origin.
The results of investigation are summarized as follows :
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1. Frequency distribution of temperature and the total chemical concentration for
hot springs of less than 4 g/kg in the total chemical concentration are investigated, as
shown in Fig. 2 in Chapter II, using the data of hot springs in Japan in the “Mineral
Springs in Japan (1954)” compiled by the National Park Bureau, the Ministry of Public
Welfare. As the result, a tendency that total chemical concentration of a hot spring
increases with rise of temperature of the hot spring.

2. For the explanation of the relation, order of magnitude of temperature 6 and
that of the total chemical concentration of hot springs of meteoric water origin C are
respectively discussed theoretically in Chapters III and IV, adopting an assumed model
shown in Fig. 5 and written in the same chapters. The equations (III-22) and (IV-7)
are obtained as the results.

3. These equations contain the unknown constants: 7, d, 2[, m, 7y, ¢, a, b and others,
where 7 is the underground temperature gradient, d the depth of the lowest part of
the underground channel, 2/ the horizontal distance between inflow and outflow points
of the channel, m the mass discharge rate of water, r, the radius of the channel, ¢
the coefficient of heat transfer of rock to the channel water, @ and » are the constants
of dissolution of chemical constituents from country rocks to water. The numerical
values of these constants for the calculation of the equations are discussed in Chapter V.

4. Adopting the probable values of the constants, that is, 7=75~150°C/km, m=
150~600 kg/min, d=1~3 km, etc., relation between 6 and C is calculated and is indi-
cated as full lines in Fig. 13. High frequency contour lines of hot springs in Fig. 2
are, also shown by thin closed curves in the same figure. The high frequency closed
areas coincide fairly with the area sandwiched between the calculated lines. Therefore,
it may be probably concluded that many hot springs located in the high frequency area
in Fig. 2 and having temperature of 35°~75°C and slight chemical concentration of
0.2~2.4 g/kg are of meteoric water origin. Further, temperature coefficient of dissolu-
tion of rocks to water b is estimated as 3.33X1077c.g.s. by Fig. 13.



