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Geothermal water resources of Kitayuzawa—onsen
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Abstract

Kitayuzawa onsen, which gush out thermal water over 80°C, is located in the central part of southwest Hokkaido.

Therefore, this area has been the target of several geothermal investigations. In this study, chemical compositions and isotopic

analyses of thermal waters, and electoromagnetic prospecting (MT method) in this area were conducted in order to

characterize a thermal water system.

Chemical compositions in thermal waters which gush out of natural seep and drilling well(depth<300m),show similar

proportions. Furthermore, hydrogen and oxygen stable isotope in thermal waters are distributed in meteoric water layer. These

results indicate that thermal waters gush from the same aquifer and their origin is precipitation water.

On the other hand, as a result of electoromagnetic prospecting, basin like low to medium resistivity region is detected at

—1000m above sea level of Maruyama area in the eastern part of Kitayuzawa onsen.

Previous research of geothermal investigations, it was suggested that thermal waters are mixture of two different thermal

systems in this area, shallow and deep hydrothermal flow. Our results suggests that thermal system in Kitayuzawa onsen is

dominated by shallow hydrothermal flow.
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Fig. 1 Location of the well at Date city Otaki district — Sobetsu town Bankei district.
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Fig. 2 Changes in the number of wells at Date city Otaki
district.
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Fig. 3 Geological stratigraphy of Kitayuzawa—onsen area.
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Table 1 Specifications of the well at Date city Otaki district — Sobetsu town Bankei district.

O-KES | EHE ﬁﬂfg ﬂfifﬁ %ifg fﬁf ii:f RS |t
451-001 1984 1367 |414~711 37.0 40 - RFIF At
451-003 1973 602 [297~602 - - - KA
451-045 1991 711 |539~710 41.5 390 - il y
451-050 2000 1000 |382~492 - 500~1000 43.0 170 0.94 [RFIH b
451-051 2000 717 |657~712 55.2 280 1.56 |KFIA
451-004 1989 402 [173~389 88.0 636 6.50 (FIF Lt
451-017 1984 231 1100~231 76.0 500 69.40 |FIFA
451-019 1969 343 - 90.7 1092 - FIF
451-020 1982 201 |42~152 - 152~201 88.6 800 78.40 |FIA
451-021 1971 214 |1115~214 91.9 800 34.00 |FIA
451-022 1989 300 - - - - KFIA
451-042 1991 352 |66~352 79.0 1196 287.15 |FIA LHRERR
451-043 1991 354 |56~354 80.2 1237 86.83 |FIMA
451-046 1988 300 [200~300 67.8 300 - FIA
451-047 1996 230 [87~219 80.6 616 61.60 |RFIF
451-048 1985 295 1141~295 71.5 322 5.65 |FIF
451-049 1997 550 |253~539 59.3 502 18.52 (FIF
451-014 1976 336 [105~336 86.2 49 - FIA J—
451-016 1990 300 [118~284 87.0 266 6.20 |FIFA
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Fig. 4 Temperature logging data (only Kitayuzawa—onsen
area).
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Table. 2 Chemical compositions of thermal water in Kitayuzawa—onsen and Bankei—onsen area.

YT PFRa—R EHERE Date REE pH  ERUZHE Na* K* Ca** Mg®* cr S0, HCOy  COy” 5D 3"%0
No. °C mS/m mg/L %o
1 451021 JF 2016/5/10 83.6 8.4 127.1 196.5 8.7 23.7 nd 1745 250.1 57.4 13.2 2706 -112
2016/8/17 85.2 8.6 129.8 196.0 15.7 24.2 nd 1738 250.5 46.0 2.9 -69.0  -10.7
2016/11/16 85.3 8.9 129.0 193.2 22.9 25.8 nd 1845 2602 54.9 3.6 =707 -11.5
2017/2/17 84.9 8.9 131.0 190.6 12.0 26.4 nd 1717 2419 45.6 72 -69.3 -10.7
2017/4/28 86.3 8.6 128.8 198.6 1.3 252 nd 1782 2465 35.4 72 -69.1 -10.6
2017/11/27 81.9 8.5 125.9 192.5 16.2 26.8 nd 1802 2209 354 10.8 -70.9 -10.8
2018/5/9 85.0 8.4 130.8 194.1 10.2 24.8 nd 1752 2475 22.0 19.2 -68.5 -10.8
2 451020  JFF 2016/5/10 81.0 8.4 119.8 188.4 8.9 2.1 nd 1712 2458 53.7 6.0 -69.9  -11.0
2016/8/17 85.3 8.5 129.3 1929 14.1 238 nd 1711 2485 452 42 684  -10.5
2016/11/16 78.3 8.8 1252 168.1 124 22.3 nd 1556 2257 439 48 710 -11.6
2017/2/17 78.7 8.4 125.0 186.5 11.2 252 nd 1668 2343 49.2 3.6 689  -10.5
2017/4/28 80.4 8.4 126.7 188.1 9.3 229 nd 1683  230.5 35.4 8.4 689  -10.7
2017/11/27 81.2 8.6 119.5 182.2 11.6 26.1 n.d 1592 2263 28.1 10.8 -68.2 -10.8
3 451-048  JEF 2016/5/10 69.7 8.1 125.5 193.1 8.8 20.2 nd 1671 2677 58.6 nd 122 -11.4
2016/8/17 72.5 8.1 129.8 160.5 142 30.7 nd 1674 2676 58.6 n.d -68.8 -10.4
2016/11/16 71.8 8.1 126.9 188.8 113 332 nd 1714 2757 67.1 n.d 719 -7
2017/2/17 70.4 7.9 129.6 184.7 13.0 30.0 nd 1624 2593 63.5 nd -69.5 -10.8
2017/4/28 71.3 7.8 1273 192.6 109 342 nd 1629 2669 52.5 n.d -69.8 -10.9
2017/11/27 72.4 8.1 122.6 186.6 13.8 30.1 nd 1667  250.7 54.9 n.d -68.0  -10.1
2018/5/9 69.8 7.9 127.9 195.1 12.4 30.4 nd 1643 2641 54.9 n.d -68.7  -10.8
4 451-049 7 2016/5/9 55.8 8.2 108.4 171.4 8.1 21.0 nd 151.7  219.2 55.0 nd -74.5 4123
2016/11/17 60.4 8.1 1104 165.0 123 22.1 nd 1422 2265 54.9 nd 2750 -12.5
5 451019 JFF 2016/5/9 76.9 8.0 120.0 1853 9.8 2.5 nd 1630 2376 58.6 n.d 7320 -122
2016/11/17 79.1 8.0 121.7 182.1 13.9 25.0 nd 1612 246.6 56.1 nd -74.1 -12.5
6 451017 JFF 2016/5/9 67.6 82 118.7 178.8 7.7 21.7 nd 1575 2292 47.6 nd -69.7  -11.0
2016/8/19 69.9 8.1 119.0 186.7 13.7 232 nd 1630 2404 41.5 n.d 662 -10.3
2016/11/17 632 8.0 116.6 179.4 11.0 242 nd 1530 2444 51.3 n.d S713 115
2017/2/16 64.1 8.3 1245 182.0 10.5 25.3 nd 1635 2324 47.6 nd 686  -104
2017/4/27 60.8 82 116.8 189.3 8.2 24.6 nd 1599 2366 37.8 n.d -69.6  -10.8
2017/11/27 52.6 82 113.8 184.6 9.6 25.7 nd 1680 2336 47.6 nd -69.1 1102
2018/5/9 56.6 82 103.0 181.5 8.6 24.2 nd 1546 2333 45.7 n.d -68.6 107
7 FARE | 2016/5/9 83.6 8.1 - 190.3 8.8 24.7 nd  169.1 2489 57.4 nd -73.1 -12.0
2016/8/16 83.1 8.1 1273 196.4 13.2 25.4 nd 1721 2582 52.6 n.d -65.6  -10.0
2016/11/17 77.9 8.0 1287 182.6 10.6 24.9 nd 1488 2518 56.1 n.d 724 -119
2017/2/16 80.8 8.1 136.0 189.9 10.9 26.1 nd 1689 2425 58.6 n.d -69.1 -10.7
2017/4/26 74.2 7.8 131.1 188.6 115 26.7 n.d 160.6 240.6 47.6 n.d -68.3 -10.3
2017/11/27 92.2 8.0 126.8 180.9 135 25.9 nd  151.6 2486 56.1 n.d 2.8 -10.4
2018/5/9 87.5 7.9 124.4 199.0 124 25.1 nd 1709 2472 317 n.d 676  -105
8 451-014  JEF 2016/5/10 81.6 7.6 199.4 257.4 13.1 153.9 nd 3198 5199 73.3 nd 2769 -12.0
2016/8/16 80.6 72 210.0 259.9 166 1439 nd 3045  499.0 78.1 nd 656  -10.4
2016/11/17 86.1 7.8 206.0 239.2 160 1347 nd 2946 4657 69.6 n.d 2197 -12.7
2017/2/16 77.3 7.8 215.0 2352 14.5 144.1 nd 2975 4673 67.0 n.d 2743 111
2017/4/26 76.3 7.4 213.0 248.7 167 1429 nd 3016  480.7 72.0 n.d 736 -1
2017/11/27 89.7 7.6 205.0 245.0 156 1432 nd 2912 4815 67.1 nd 27123 -10.5
2018/5/9 83.8 7.5 211.0 2573 148 1443 nd 2916 480.3 72.0 nd -73.1 -11.0

—:no data

n.d : not detectable
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Fig. 5 Trilinear diagram of thermal water chemistry.
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