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Geochemical Studies on Mineral Springs.
XI. On Change of Chemical Components
with Lapse of Years in Ito Spa

Yasushi Masuiko and Yasuo KaAnroJt
(Hot Spring Research Center, Chemical Institute)

Hot springs in Ito Spa are divided into two groups. One is a common salt spring,
which is characterised by a high content of sodium and chlorine ions. The other is a
simple thermal spring containing scdium and sulfate ions as main components.

Common salt springs are located in Kuzumi and Matsubara areas as well as in the
northern part of the Oka area, and simple thermal springs are also located in the Oka
area.

The temperature of the thermal springs in the Oka area are higher than those in
the Kuzumi and the Matsubara areas.

Comparison of latest data on temperature and chemical components with past ones
reveals the following points:

(1) The temperature of thermal springs tends to become lower except in the southern
part of the Oka area.

(2) The region of high content of chlorine ions has spread towards the southwestern
direction from 1936 to 1952, and then contracted from 1952 to 1961. The concent-
ration of chlorine and sulfate ions has decreased in most parts of the Matsubara and
the Kuzumi areas, and in the northern part of the Oka area from 1952 to 1961. It
seems that underground water has mixed into thermal springs in these areas.

(3) Marked changes of millival % of chlorine and sulfate ions were observed in the
northern part of the Oka area from 1952 to 1961 (Geological distribution of thermal
springs of Cl- > SO2~ type in Kuzumi and Matsubara areas has extended to the
southwestern direction).

The changes mentioned above may have resulted from the unbalance of pressure
between underground and thermal waters below the ground surface due to drawing up
of a large quantity of thermal water for the past several years.
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Fig. 1. Change of isothermal line. Fig. 2. Geographical distribution of amount
of Cl (g/l) in 1936 (by Fukutomi’s report).
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Fig. 3. Geographical distribution of Fig. 4. Geographical distribution of
amount of Cl (g/l) in 1952. amount of Cl (g/l) in 1961.
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(from 1952 to 1961). (from 1952 to 1961).
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Fig. 8-1. Geographical distribution of Fig. 8-1I. Geographical distribution of

millival % of Cl- in 1952. millival % of SO2- in 1952.
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Fig. 9-1. Geographical distribution of
millival % of Cl- in 1961.
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Fig. 10. Geographical distribution of height
of statical head above mean see-level
in meter (by Fukutomi’s report in 1963).
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Fig. 11. Change of heat energy discharged from thermal water in Ito-spa.
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Table 1. Analytical Results of
. Depth (m) Temp. (°C) pH Rfs‘gﬁﬂ‘;rgffg‘}l) ci-
1952 1960 1961 1952 | 1960 1961 1952 | 1961 | 1952 | 1961 1952
Oka 6 | 144 165 44 41 7.8 10752 5341
36| 77.5| 80 94.53 | 47.3 | 36.5 42 7.46 | 7.8 | 3092 664 | 1319.3
60 600 550 52~45 50 .5 4532
70| 75.9| 90.9 90.9 | 49.5 7.9 702
101 450 54.8 | 54.8~55 7.0 723
121 600 52.5 52.2 7.2 16713
123 473 473 53.5 | 52.5~52.8 7.4 1223
124 | 398 398 394 25.0 53.5 | 8.2 6.8 788 717 78.44
125 | 160 466 446 55 55 8.2 7.2 706 714 75.58
126 180 53 7.5
148 | 107.3 | 154 127.3 | 51.8 |53.0 | 53 7.68 | 6.8 864 | 1409 | 133.8
152 | 220 240 240 53.0 8.4 782 77.25
191 190 190 54.0 | 53 6.9 1258
197 | 91.8 | 672 672 51.0 | 55.0 49 7.4 7.2 786 | 1384 57.09
223 54 7.6
236 | 218 233 233 55 55~56 | 8.1 747 72.5
237..1,237 337 337 49.8 8.1 8.1 73.68
250 | 84.2 | 97.18 | 97.18 | 51 48.2 48.5 | 7.66 | 7.6 786 772 | 102.2
251 600 476.46 515 52.4 7.1 1306
259 | 27.6 | 286 286 52.3 8.0 774 72.4
269 | 195.4 | 250 250 56.0 8.12 806 77.01
279 | 240 250 250 49.7 | 51.0 49.9 | 7.6 7.3 754 | 2633 99.64
Matsu 9 |157.4 | 96.35 | 167.46 | 42.7 43.2 | 7.4 7.4 839 | 12071 | 4034.4
14 | 213.5 | 225.5 | 225.5 | 43.0 | 41.5 7.5 7.6 | 13952 | 13176 | 6671.5
27| 87.8| 87.8 87.8 36 7.7 2727
28 | 55.9| 67.87 | 67.87 | 42.0 7.62 1794 734.6
59 | 290 218.2 | 290 42.3 | 40 7.8 11735
62 | 300.7 43.2 46:0..1.7.3 18308 8964
72 1 134 197 197 48.0 43.0 | 7.28 | 8.0 | 6226 2908
94 | 215 227.8 | 227.8 |43 37~38 | 8.0 7.8 | 1088 306.5
104 | 290 300 300 49 T.57 4904 2243.9
145 | 290 300 300 46 40 38 75 7.9 | 14750 | 6235 | 7033.8
149 | 77.91:779.9 90.9 | 47 778 1808 634.8
258 | 148 158.8 | 158.8 | 43 41.5 |'7.62 1 7.9 | 13568 6785
261 | 368 380 380 42 42 73 8718 4249
274 | 359.4 | 122.0 | 122.0 44 43.5 7.9
Kuzumi 16 | 52.7 | 67.26 | 63.63 | 40.5 32.0 | 7.0 8.2 | 1182 423.0
34| 54.7 | 84.03 | 81.81 | 48.5 7.8 1450 477.8
88 54.54 29.0 24.5 6.9 303
41 63.63 | 244 32:5 30.5 7.9 563
42 | 112 122 257 45 7.28 1424 484.8
46 | 72.6 | 82.57 42.7 34 8.05 | 8.2 | 1900 753.8
94 | 190 206 500 47.8 | 39.0 36.0 |7.66 | 7.7 | 8450 857 | 3998
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Hot Springs in Ito Spa.

(mg/l) SO~ (mg/) | HCOy (mgl) | C-@mval %) | (oors o) | v’z
1960 | 1961 | 1952 | 1960 | 1961 | 1952 | 1961 | 1952 | 1961 | 1952 [ 1961 | 1952 | 1961
677.3 943.2 101.2 87.61 11.42 0.97
200.6 79.0 436.2 298.3| 62.8 | 41.28| 78.62 | 24.44 | 19.19 | 68.14 | 2.17 |7.42
282.2| 2080 259.2 49.93 91.42 8.32 1 1.26

322.6 70.7 20.00 68.20 11.77

91.66 72.62 348.5| 353.1 39.95 20.37 73.1 6.52
7090 8467 803.2| 1179 36.62 90.47 9.30 0.23
215.2| 361.7 36.62

70.48 | 369.6 351.4| 55.1| 39.95| 20.46 | 19.96 | 71.18 | 73.47 | 8.353 | 6.57
72.04| 351.4 347.4| 57.0 | 33.29| 20.51 | 20.71 | 71.50 | 73.73] 9.04 |5.56
72.04
591.6| 502.0 351.7 344.8| 56.1 | 36.62| 31.34 | 64.54 | 60.95 | 32.72| 7.64 |2.74
358.0 43.0 21.08 72.10 6.82
388.0 | 373.7 33.29
1048 422.6 351.2 242.8| 51.6 | 46.60| 16.64 | 67.19 | 74.83 | 28.50 | 8.66 |4.31
73.76 ,
73.18| 372.0 293.8| 47.9 19.34 73.23 7.42
56.04| 331.6 163.8| 48.0 21.27 70.68 8.05
208.1| 214.9 340.7 |1221.4| 228.8| 54.2| 46.60| 26.53 | 52.30 | 65.30 | 41.11 | 8.174|6.59
317.5| 405.6 33.29
360.4 49.7 19.99 72,17 7.84
354.8 57.5 20.68 70.34 8.98
1220 1180 340.6 208.2| 53.4 | 46.60| 26.09 | 86.72 | 65.78 | 11.29| 8.12 |1.99
5810 737.4 711.8| 87.5| 69.91|87.14 | 91.11 | 11.76 | 8.25| 1.10 [0.64
7006 7056 1168.6 1226 129.0 | 113.2 | 97.81 | 87.90 | 11.34 | 1.25| 0.95 |0.94
638.2 | 1387 73.23
310.2 79.2 72.76 22.68 4.55
8106 6219 1212 963.0 93.21 89.04 10.18 0.78
677.3 1385 91.1 89.29 10.19 | 11.28| 0.527
5652 770.7 1237 66.3 82.73 | 85.27 | 16.20 | 13.77 | 1.09
247.6 286.4 201.6| 58.1 | 73.23|55.56 | 56.40 | 38.32 | 33.91| 6.12 |9.69
567.8 63.8 83.13 15.50 1.371
3139 2964 1171.2 637.8 | 119.5 88.35 10.89 0.87
349.8 59.6 68.68 27.56 3.85
7843 1160 1276 88.7 | 106.5 | 88.19 | 88.66 | 11.14 | 10.64| 0.65 |0.70
3760 810.8165.8 65.0 86.97 12.29 0.78
359.4| 275.7
105.8 234.8 83.12| 67.6 | 89.88| 66.81 | 48.20 | 27.37 | 28.0 | 5.81 |23.8
381.0 51.3 60.56 35.66 3.78
141.1 56.58
275.1| 189.3 76.56
326.8 55.1 63.95 31.84 4.25
228.6 317.6 125.1| 67.7 73.36 22.81 3.82
359.8| 287.2 830.4 132.5| 81.0 | 66.58| 85.84 | 67.78 | 13.16 | 23.09| 1.01 |9.13
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D, YWIKDBEBARD 2L 5.

6. DRSS, 2 HEEREROL HEFESEAT SICONT, KEDET,
ERABORIRECD, ChicEoTEML VTR (B5VidfEk) BBAL, BTk
B FERHRE SN R I DIdDEELLND

APFFEO—E, WEFN 34, 35 FEEEALREEMBEEZHERL 2.

RUFEICE L, BELEARZ W RWicIEE RS EE B+ fEEL2cEb ok
WARBHER IR E L 9. i@l Bz 7c b o/ B ToH MR ETRE, ZHE
VR IETTR, TR AET bR, AR, 2EREFTANEK, FIRERMAAG BRI ENK
(B e o8

ks, RFECEAMEE, M2V S R T LR L ET

X ik

1) SR, WERKER: i, 15, 506 (1940); fEEEIA: MR, 12, 394 (1940).
2) K. Kuroda: Bull. Chem. Soc. Jap., 17, 381, 435 (1942).

3) hEES: BARRSEEAIE 18, 25 (1947); R 13, 81 (1949).

4) W hRRISERTE, 119 (1953).

5)  WIARMEHES:  WEFT 34, 35 GEEEEEREEPIRAIBIEC X HHFTE CRIEE).





