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Chemical and isotopic compositions of spring waters on the Hakone Caldera’s outer slope
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Abstract

Water temperature, major dissolved ions and oxygen, hydrogen and carbon isotopic ratios (8D, §'°0 and §"C) of spring waters
distributed on the Hakone Caldera’s outer slope were measured. The results were summarized as follows:

1) Gradual decrease of spring water temperature is 0.37°C/m. This trend is almost the same as that of water temperature of springs
not affected by volcanic activity in the caldera (0.40°C/m).

2) Unlike the spring waters in the caldera showing various type of water chemistry, the chemical composition of those on the
caldera’s outer slope is a Ca-HCO, type with low total dissolved solids (TDS). Na/Cl and SO,/CI ratios of water samples on the
southeastern slope (windward side of prevailing wind during summer season) are different from those on the northeastern slope
(leeward side), because the rate of sea salts from the Pacific Ocean which contributes to the precipitation falling on the windward
side slope is large compared with that on leeward side slope.

3) The 8D and "0 values east side slope are lower than those of west side slope at the same altitude, because the precipitation
falling on leeward northeastern slope is more isotopically depleted than that on windward southwestern slope. The isotopic altitude
effect of spring water on the west side slope (0.2%0/100m for 5D and 0.06%0/100m for §'°0) is especially small compared with that
of the other Japanese mountain slopes.

4) The calculated 8"Cco, values of gaseous CO, in equilibrium with dissolved inorganic carbon (DIC) in the spring water have
below -20%o, that is, the DIC in spring water is originated from organic (soil) CO, dissolved through the recharge process of

groundwater, being not affected by volcanic CO,, unlike the hot spring water in the caldera.
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Fig. 1 Distribution of spring waters. The outer
slope of caldera is divided into east, west, south

and north slopes by the thick lines.
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Fig. 2 Relationship between spring water

temperature and elevation. Regression
|ines of annual mean air temperature
around Hakone caldera (Ta) and its
weighted mean value by precipitation (Tm),
and spring water temperature plotted on

left-hand side of Tm (Tw) are also shown
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Fig. 3 Distributions of spring water chemistry

represented by hexa diagram.
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Fig. 4 Relationship between sodium and chloride
concentrations. Open circles show the spring
waters located above 400ma.s.|., and solid
circles show the spring waters having the nitrate

concentrations of 10 mg/L or more.
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Fig. 5 Relationship between nitrate and chloride
concentrations. The color of symbols in this

figure correspond to those in Fig. 4.
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Fig. 6 Relationship between oxygen and hydrogen

isotopic ratios of spring water.
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Fig. 7 Distribution of oxygen isotopic ratio of
spring waters. Dotted line shows a ridge line
running in the north-south direction on the Hakone
volcano. On the basis of this line, caldera’ s
outer slope can be divided into west and east side

ones.
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Fig. 9 Relationship between chloride concentration
and elevation. In order to remove the
anthropogenic effect, the water samples, having
the nitrate concentrations of 10 mg/L or more,
were omitted. Open and solid circles show the
spring waters distributed on west and east slopes,

respectively.
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Fig. 10 Relationships between oxygen and
hydrogen isotopes of spring water and elevation.
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were calculated, the data of Futago-spring (W13)
discharging groundwater derived from Mt. Fuji
and groundwaters from flowing well whose depth is

unknown (S5, N6, and E13) were not used.
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Fig. 11 Relationship between carbon isotopic ratio

of dissolved inorganic carbon (DIC) and elevation.
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