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Thermal water resources in Sapporo City and its vicinity
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Tomo Shibata, Fujio Akita, Takahiro Suzuki, and Tetsuya Takahashi

Abstract

Exploitation of hydrothermal system in Sapporo City and its vicinity started as 1980s and the number of
wells around the JR Sapporo station has increased since last 10 years. To investigate the resources of the
thermal water in the area, we measured the concentration of iodine, bromine and chloride and isotope ratios
of hydrogen and oxygen of the thermal waters. The area is divided into 4 zones on the basis of geological
and geophysical study; Zone I:western part of Tsukisamu-Futomi anticline, Zone II: part between Tsukisamu-
Futomi anticline and Nopporo-Kanazawa anticline, Zone II: Nopporo hills, and Zone IV: Naganuma lowland
area. In zone I and IV, some thermal waters have high ratios of I/Cl, and the isotope ratios of hydrogen and

oxygen are similar to that of oil field water. Isotope ratios of hydrogen and oxygen of zone II and II is

the ratios of meteoric water. Therefore, the origins of thermal water in zone I and IV, and zone II and
I would be connate water and meteoric water, respectively.
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Fig.1 Locations of boreholes.
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Table 1 Concentration of Cl°, Br and I Table 2 Isotope ratios of hydro-

#® B Cl Br T Br/Cl  1/Cl gen and oxygen

5 me/L 10 TS L 0180
1 9104 835 436 4.0 2.1 %
3 114s 95.4 9.2 2.2 0.8 1 ~15.3 0.3
4 964 1.9 0.2 2.0 0.2 9 —67.2 ~95
5 77, 19.1 0.4 2.5 0.1 1 —66.9 ~10.6
6 4, 0.0 0.0 0.0 0.0 16 —33.9 ~39
7 311 0.0 0.0 0.0 0.0 18 ~76.9 ~11.0
8 13., 0.0 0.0 0.0 0.0 27+ ~170.8 —11.2
9 334, 6.5 0.0 1.9 0.0 29 —6.2 ~15
10 90., 0.0 0.0 0.0 0.0 35+ —87.9 ~125
11 424 0.9 0.0 2.1 0.0 38+ —2.5 —34
12 633 1.3 0.0 2.0 0.0 43 ~25.6 —4.2
15 . 0.0 0.0 0.0 0.0 48 —177.1 ~11.0
16 204 5.9 15 2.6 0.7 53 ~175.8 ~115
21 17. 0.0 0.0 0.0 0.0 56 —23.5 —0.8
23 103, 13.0 3.3 1.3 0.3 57 —215 —0.8
2 420, 8.7 0.0 2.1 0.0 64 —56.3 ~8.0
95 419, 49 0.0 1.2 0.0 *1 1A - 85K (1997)
2 168, 0.3 0.2 0.2 0.1 *2 ¢ RURIASRAS B D3[P DRAHG »
97 243, 2.6 0.0 11 0.0 ok (1997 of
29 1784 31.8 0.0 1.8 0.0
30 148 0.0 0.0 0.0 0.0 3.0F ' ' ' 3
32 140 00 00 00 00 | oareal )
33 114y 9227 166 2.0 15 s area Il
35 321, 2.8 0.1 0.9 0.0 7, 2.0 ¢ arealVv Br/I=2 .~
36 105, 17.8 0.0 17 0.0 < . ~
37 1134 175 108 15 1.0 5 B °* . - 7
38 307 55.3 241 18 0.8 = 4oL . . = Br=4_
39 422 0.8 4.4 18 103 _ < N —
0 210, 0.0 0.0 0.0 0.0 T T -
4 118 0.0 0.0 0.0 0.0 00 u ®ie0 ®ontumos® o
42 118 30.4 1.7 2.6 0.1 0.0 10 20 3.0
43 201, 41.2 0.0 2.0 0.0 Br/Cl x 10°
44 89., 0.0 0.0 0.0 0.0 %28 Br/ClLL/Cl
4 10 0.0 0.0 0.0 0.0 Fig.2 Relation between Br/Cl and 1/ClL.
AT 32T 697  923.2 2.1 0.7
48 176, 2.8 0.2 1.6 0.1
49 8., 0.0 0.0 0.0 0.0 L
50 584, 11.2 0.4 1.9 0.1 O e areal -
51 70., 0.2 0.0 2.3 0.0 = area ”l
52 94, 0.2 0.0 2.2 0.0 200, 2o - -
53 10., 0.0 0.0 0.0 0.0 £ tre=1.1
55 350 0.2 0.0 0.6 0.0 aQ 40" 3 7
56 184y 376 114 2.0 0.6 60 |
57 122 987 165 9.4 1.4 "
58 114 0.1 0.2 0.9 1.6 80 M ot |
59 541, 17.9 0.1 3.3 0.0 < 0D=80"0 : : : :
62 105 0.0 0.0 0.0 0.0 12 10 -8 6 4 2 0
63 34, 0.0 0.0 0.0 0.0 5750 (%o)
64 469, 10.1 0.0 2.1 0.0 B3R KE - BRI

Cl7, Br (X4EM « Bk (2004) OfEHR A5 Fig.3 Relation between §*0 and &§D.
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Fig.4 Relation between concentration of Cland & *D.
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