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Effect of the Rain on the Composition of the 

Hot Springs of Yunohanazawa, Hakone. 

By Kazuo KURODA. 

(Received March 12, 1940.) 

In the previous paper,(1) the author reported the seasonal variations 
of radium, vanadium, chromium and molybdenum contents of the hot 
springs of Yunohanazawa, Hakone, Kanagawa Prefecture. The author 
found that it was beyond doubt that there were variations of composition 
as a result of abundant rain. In the present paper, the author describes 
the effect of the rain on the composition of the hot springs of Yuno-
hanazawa. 

The rainfall, water level, water temperature, pH, total residue, 
acidity, iron, manganese, sulphate and hydrogen sulphide were measured 
every day for six weeks. The methods of experiment will be briefly 
described. 

(a) Total residue. A 100 ml. portion of the mineral water was
evaporated to complete dryness, heated to 130℃. and weighed.

(b). Acidity. Acidity was determined by titration with standard 
solution of sodium carbonate using phenol red as the indicator. 

(c) Iron. A 10 ml. portion of the mineral water was boiled with 
few drops of nitric acid and the potassium thiocyanate solution was 
added. The red colour was compared with that obtained with standard 
iron solution. 

(d) Manganese. Nitric acid, phosphoric acid and potassium period-
ate were added to 20 ml. of the Mineral water, and boiled for few 
minutes. The reddish violet colour was compared with that obtained 
with standard manganese solution. 

(e) Sulphate. Sulphate was determined colorimetrically using 
barium chloride and potassium chromate. 

(f) Hydrogen sulphide. A measured excess of iodine solution was 
added to the mineral water and titrated back to the end point with 
thiosulphate. 

The results are collected in Table 1 and Table 2. 
The results of the observation show that the hot springs of Yuno-

hanazawa are affected strongly by the rainfall and that the salt content 
increases as a result of abundant rain. The changes of discharge, total 
residue, iron and sulphate content are noticed immediately after a rain-
storm, whereas pH and acidity show the maximum values some time 
later. The changes of manganese and hydrogen sulphide is not so 
marked, as that of iron. The Kobo-yu spring is affected more strongly 
by the rainfall than the Gongen-yu spring. The maximum value of dis-
charge and the minimum value of water temperature occurred immedi-
ately after heavy rains. 

(1) This Bulletin, 15 (1940), 65.
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Table 1. Effect of the rain on the composition of the 
Gongen-Yu spring.
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Table 2. Effect of the rain on the composition 
of the Kobo-Yu spring.
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Fig. 1. Effect of the Rain on the Water Level and pH of the 
Gongen-Yu Spring.

Fig. 2. Effect of the Rain on the Iron Content of the 
Gongen-Yu Spring.
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Fig. 3. Effect of the Rain on the Discharge and Temperature_ of the Kobo-Yu Spring. 

Summary. 

The effect of the rain on. the composition of the hot springs of 
Yunohanazawa was studied and it was found that the springs vary in 
composition according to the amount of rain falling. 
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