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Studies on Formation Mechanism of Thermal Springs by the
Analysis of Their Chemical Compositions (II)

Interrelation between the Temperature and the Prineipal
Constituents of Thermal Waters and Distribution
of Chemical Components in Iizaka Spa.

Tokuichi MIYANAGA
Fukushima Prefectural Institute of Health

Yasushi MASHIKO
Hot Spring Research Center

Re-examination of Iizaka Spa for interrelation between the temperature and the
pincipal constituents of thermal water as well as between the individual constituents was
undertaken to determine its chemical behaviour on the drop of thermal water tempea-
ture. From the results of this investigation, it has been clearly established that lizaka
Spa has two different sources of thermal water.

The formation of the two different groups of thermal springs at lizaka Spa may be
attributable to the geologic characteristics of the area, particularly to the presence of a
dike running along the Surikamigawa River. That is to say, an inpermeability of the
dike may be the cause of the formation of two hot spring groups in Iizaka Spa.
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Table I. Coefficient of Correlation between Temperature and
Major Ionic Components

\'\‘\ Entire area Surikamigawa ‘ Other area
\ (57 wells) area (21 wells) ‘ (36 wells)
Total residue | 0.85 | 0.92 ‘ 0.79
Chloride ion 0.84 0.90 0.81
Sulfate ion 0.74 0.93 ’ 0.76
Sodium ion 0.81 0.86 0.65
Calcium ion 0.73 0.89 0.86

F27 v ROEGRICONTHRABEOMFEAYET (Table II) |

Table II. Coefficient of Correlation between Temperature and
Fluoride Ion Concentration

T Entire area } Surikamigawa } Other area
\\\ (42 wells) | area (9 wells) (33 wells)
|
Fluoride ion ’ 0.87 ‘ 0.90 0.70

SORAFERSHEMOBFRIE DWW, Clm—S0%, SO%—Na*t oflicd 2RI
ELDTHERNHBBIRYN BDOLNE L LA, HIEO WHRENIC b BRI LD
(Table III)

Table III. Coefficient of Correlation between two Species of
Tonic Major Components

\\\ Entire area Surikamigawa ‘ Other area
\\\\ (57 wells) area (21 wells) ‘ (36 wells)
Cl-—S0% 0.95 \ 0.97 ‘ 0.83

SO?—Na+ 0.92 | 0.95 | 0.89
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Fig. 1. Relationship between Temperature and Total Residue

A...Thermal water of Surikami area in lizaka Sap.
Numerals are sample numbers as shown in Table II (Report])..
® ... Thermal water in other area in lizaka Spa.
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Fig. 2. Relationship between Temperature and Chloride Concentration.

A...Thermal water of Surikami area in lizakz Sap.
Numerals are sample numbers as shown in Table II (ReportI).
®...Thermal water in other area in Iizaka Spa.
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Fig. 3. Relationship between Temperature and Sulfate Concentration.
A...Thermal water of Surikami area in lizaka Spa.
Numerals are sample numbers as shown in Table II (ReportI).
®...Thermal water in other area in Iizaka Spa.
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Fig. 4. Relationship between Temperature and Fluoride Concentration.

A ... Thermal water of Surikami area in lizaka Spa.
Numerals are sample numbers as shown in Table IT (ReportI).
® ... Thermal water in other area in Iizaka Spa.
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Fig. 5. Relationship between Temperature and Sodium Concentration.

.. Thermal water of Surikami area in lizaka Spa.
Numerals are sample numbers as shown in Table II (ReportI)..
® ... Thermal water in other area in Iizaka Spa.
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Fig. 6. Relationship between Temperature and Calcium Concentration.
A...Thermal water of Surikami area in lizaka Spa.

Numerals are sample numbers as shown in Table II (Report]I)..

® ... Thermal water in other area in Iizaka Spa.
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Fig. 7. Relationship between Chloride and Sulfate Concentration.
A ... Thermal water of Surikami area in lizaka Spa.

Numerals are sample numbers as shown in Table II (ReportI).

@ ... Thermal water in other area in lizaka Spa.
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Fig. 8. Relationship between Sulfate and Sodium Concentration.
A...Thermal water of Surikami area in lizaka Spa.

Numerals are sample numbers as shown in Table II (ReportI).

®...Thermal water in other area in lizaka Spa.
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Table IV. Statistical Treatment of Temperature and
Contents of Major Components (1)

B 2 ODFRBNELET D ERAbhic
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Surikamigawa area (21 wells)

Other area (36 wells)

Average | Siandard | G | average | Standard | 0GP

variation variation

Temperature (°C) 47 .58 5.60 11.77 60.74 8.74 14.39
Foil Res(ir‘il“ge/kg) 600.7 146.0 24.30 935.0 112.9 12.07
Cl- (mg/kg) 79.18 24.84 31.37 127.5 19.71 15.46
SO%- (mg/kg) | 224.9 70.08 31.16 388.0 55.43 14.29
Na+ (mg/kg) 148.0 34.08 23.03 231.4 35.84 15.49
Ca?+ (mg/kg) 26.43 8.37 31.67 40.21 9.70 24.12

(Sampling date:

Table V. Statistical Treatment of Temperature and
Contents of Major Components (2)

Before 1963)

Surikamigawa area (7 wells) Other area (22 wells)
Coefficient Coefficient
Average | Siandard | SGE | pyerage | Standard |

variation | variation

Temperatt}re (°C) 34.0 ‘ 13.0 38.24 64.20 8.55 13.32
Total Res(lrfl‘é‘fk " 371.0 170.8 46.04 894.1 143.6 16.06
Cl- (mg/kg) 48.20 25.01 51.89 118.0 14.32 12.14
S042- (mg/kg) 138.6 72.42 52.25 378.0 44.17 11.69

Table VI.

(Sampling date:

Mar. 2nd, 1964)

Statistical Treatment of Fluoride Ion Concentration in Both Areas

T

Surikamigawa area (9 wells)

Other area (33 wells)

|
|
\
Coefﬁclent ‘ Coefficient
Average | RBCEN Average | SUNGHC | of
varlatlon ‘ variation
Flaotide ion 3.07 ‘ 1.62 ‘ ‘ 6.11 ‘ 1.55 ‘ 25.37

(mg/kg)
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Table VII. Statistical Treatment of Amount of Water Pumped Up in Both Areas

\ Surikamigawa area (7 wells) Other area (18 wells)
™ Coefficient Coefficient
S| Average | Sinderd | CURPT ) e | Srndard | 08
\ variation | variation
Discharge (//min.) 33.7 28.6 84.90 67.9 32.4 47.67

(Date: Mar. 2nd, 1964)
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