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Geothermal water resources in northern Hokkaido on the Sea of Japan
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Abstract

The northern Hokkaido area on Sea of Japan is oil and natural gas deposits zone, and have been investigated on a view point
of fuel deposits. The oil and natural gas are drained with saline waters. The geochemical investigation of the saline waters was
done by Uzumasa and Nasu (1960a,b) . They showed saline waters have characteristic halogen ratio compared with sea water
and geothermal waters.

We analyzed chemical composition of the saline waters and incidental gas. We investigated their resources in this area on the
based of reservoir stratigraphic horizon, chemical composition of geothermal water and incidental gas, isotope ratio of
hydrogen and oxygen, and the difference between geothermal waters and sea water. The resources recognized as follows;

1) The ratio of Br/Cl geothermal waters are approximate to the sea water value of 3.4 X10°. The geothermal waters which
have higher Br/Cl ratio than sea water value tends to be rich in NH.. There is a possibility that geothermal waters have added
Br,NH, of the organic origin.

2) From hydrogen and oxygen isotope ratio and Cl concentration, the origin of geothermal waters are divided into the group
which can be explained as a simple mixing of local meteoric waters and altered sea water and impossible explaining group.

3) The thermal waters which can not be explained as a simple mixture system are located on the anticlinal axis, and there is
a possibility that the geothermal waters are participated by the 3rd fluid which derive from deep underground.

4) The geothermal waters tend to increase concentration of HCO; and decrease concentration of SO,. The increase of HCO;

is caused by organic chemical reaction, dissolution of carbonate mineral, and mixing of the 3rd fluid.
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Table 1 Stratigraphic sequence on Neogene and
reservoir geothermal waters of northern

8, 15-20, 2007

i

6@

Hokkaido.

UK | ERHK | FICHIK
. - I
o e NllE PR S
5 i S P

5 i o
Tl TN | emwE | e
@ | Tl m | memE | wewE | e
LA RS
| O T e

TV, JRKORBUEUEIZ DWW TIE— R 28
BB, TOFEAENHIRE (=550 ~HN
[BOWERETH S, ZOEMENSBEBHT HIREKICIE
KR AL, B 3DHFLIMNIHT A Y 7 Mok
HHEHTH 5.

E

BHIE -
V) EEmE
| memeE -
IR -

BEAIE - RERE
EAE
FIRYFTAE
HFHBIE

RERE - RAE - ERE
Ao S50 - PR - S0E
I s5=%~a8%

(= =

10 20 30 40 50km
I I I I |

IR JbimE AL o M X
Fig. 1 Geological map of northern Hokkaido.
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Fig. 2 Sampling points of geothermal waters and
incidental gases.
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Table 2 Chemical composition of geothermal waters.
Sample Temp E. C. ol Na' NH/ K Mg* Ca* Cl- Br- I S0, HCOy
No (©®) (S/m) (mg/kg) | (mg/keg) | (mg/kg) | (mg/kg) | (mg/ke) | (mg/kg) | (ng/kg) | (mg/kg) | (mg/kg) | (mg/kg)
1 48.9 4. 69 7.0 10210 37 60 77 605 | 16770 33 27 1 278
2 33.0 2.93 7.2 5810 34 104 176 805 11015 29 16 4 128
3 24.2 2.39 7.6 5283 33 84 42 127 8295 28 10 3 521
4 31.3 2.72 7.1 5550 17 38 28 663 9950 24 21 2 198
5 32.7 4. 86 7.3 11463 337 663 123 94 | 17527 153 79 2 3565
6 11.4 3. 41 6.8 7415 237 235 117 153 11022 81 25 3 3721
7 29.7 1.99 7.2 4455 46 32 30 79 6075 17 13 2 1943
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Fig. 3 Key diagram of thermal waters.
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Fig. 4 Relationship between Br and Cl concentration
(upper), and between I and Cl concentration
(lower).
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Table 3 Chemical composition of incidental gases.

Sample| N 0, CH, C.lls | CilHly |other | Total
No | (%) | (%) | (%) | (%) | (%) | (%) | (%)
1 6.9 1.6 | 88.4 3.0 100. 0
2 6.4 0.5 90.8 2.1 0.3 100. 0
4 1.2 1.3 ] 97.5 100. 0
b} 32.0 9.3 ] 58.7 100. 0
6 65.4 | 34.0 0.6 |100.0
7 0.8 6.3 91.4 1.5 100. 0
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Fig. 6 Trianguler diagram of incidental gases.
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Table 4 Hydrogen and oxygen isotopic ratios of
geothermal waters.
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