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Abstract: Niseko is a geothermal-field located in south-west Hokkaido. Around this field, two
large rivers, the Horikabu and Shiribetsu Rivers, flow toward Japan Sea. To these rivers, about 60
small rivers flow down from the mountain area. In 1965, at the source of these small rivers, water
temperature and flow rate were measured. And, the concentrations of major anions were also
analyzed. On the basis of distributions of these parameters, Niseko area is divided into three
sections. In the sections A and C, waters have low in concentration of major anions and relatively
high temperature, influenced by difference of the source area elevation. The water in the section
B has relatively high concentration of the anions, caused by mixing of hot-spring water. The latter
shows high temperature in north-eastern side but low temperature in south-western side. Such
phenomena are considered to be caused by difference of mixing, either by hot-spring water or cold

mineral water.
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Fig. 1 Location map of streams, springs and observation points in the Niseko field.
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Table 1-1 Monitored parameter data for the streams in the Niseko field.
A X Ee e S8 KkE  #HEE pH Cl- S0,7 HCOs~
&5 m HHES C T £10%nd/s mg/l  mg/l  mg/l
R10 A 200 8.6.09:00 21.9 18.1 1.46 6.2 25.8 31.0 5.9
RI11 A 240 8.6.14:26 24.4 15.0 12.0 6.8 12.5 2.3 16.9
RI12 A 250 8.5.14:40 19.0 10.2 7.00 6.5 12.9 2.1 12.0
RI13 A 270 8.5.14:26 18.9 14.4 1.67 6.6 13.6 2.0 10.9
R14 A 60 8.7.09:45 25.5 19.2 .00 6.7 14.6 2.5 40.6
R15 A 300 8.6.14:10 22.5 10.9 30,0 6.8 12.5 1.4 16.5
R16 A 280 8.6.13:40 23.2 14.1 7.00 6.8 13.1 1.6 20.2
RIT A 160 8.6.15:15 24.2 16.9 .63 7.1 11.4 2.2 27.0
R18 A 230 8.7.09:20 24.7 15.8 3.00 7.1 14.5 2.3 35.0
R19 A 280 8.7.10:10 23.7 13.7 0.59 6.8 10.7 2.2 22.2
R20 A 280 8.7.11:40 26.4 14.7 0.31 6.9 117 2.8 20.3
R21 A 300 8.7.13:30 23.6 16.3 0.15 6.8 26.2 4.7 20.5
R22 A 150 8.6.14:55 23.6 13.9 2.00 7.3 10.5 2.3 52.6
R23 A 180 8.6.15:17 23.7 16.0 80.0 6.7 125.0 17.0 58.4
R24 Ba 200 8.6.15:05 23.2 10.2 25.0 6.7 13.3 5.5 19.9
R25 Ba 180 8.6.15:45 22.2 12.1 6.00 6.7 15.7 6.9 24.7
R26 Ba 270 8.6.15:25 24.1 11.7 1.0 6.5 13.3 17.0 8.6
R27 Ba 270 8.6.16:10 23.6 12.5 29.0 6.8 10.7 2.4 1.7
R28 Ba 220 8.5.15:03 20.6 10.2 8.00 6.7 13.9 7.1 18.6
R29 Bc 240 8.5.14:20 20.4 13.7 13.0 6.9 17.6 9.4 30.4
R30 Bc 260 8.6.15:25 23.5 14.0 38.0 6.7 22.4 33.0 34.5
R31 Bc 270 8.6.14:52 26.3 16.8 29.0 6.9 232 T7.0 32.0
R32 Bc 270 8.8.09:50 25.4 12.4 3.97 7.2 13.2 1.3 30.2
R33 Bc 290 8.7.16:10 23.6 14.3 2.0 7.0 23.9 18.0 41.8
R34 Bc 350 8.7.09:00 23.5 13.6 18.0 7.1 16.3 5.3 24.0
R35 Bc 260 8.8.12:15 28.9 20.2 16.0 7.1 16.6 4.3 28.2
R36 C 180 8.7.12:15 26.8 16.4 15.0 7.2 13.9 2.2 25.9
R37T C 220 8.7.09:55 26.5 12.6 21.0 7.2 12.0 2.3 28.4
R38 C 240 8.7.14:10 27.0 14.4 0.13 6.1 14.1 5.1 11.1
R39 C 280 8.7.14:55 24.0 16.8 0.37 6.5 12.5 1.3 12.0
R40 C 230 8.8.09:10 25.6 15.1 0.81 6.3 12.1 2.0 11.0
R41 C 310 8.8.10:15 26.0 14.0 7.00 6.8 12.9 1.7 11.2
R42 C 260 8.8.14:30 24.7 15.1 3.00 6.5 16.4 1.9 13.9
R43 C 170 8.8.12:30 25.6 17.1 0.16 6.7 13.6 2.2 16.1
R44 C 140 8.7.14:42 24.3 18.1 1.00 6.8 14.9 2.6 26.0
R45 C 200 8.7.13:55 27.6 14.5 226.0 7.0 9.4 3.7 17.1
R46 C 250 8.5.15:55 24.1 12.6 2.0 6.9 11.8 1.4 23.2
R4T C 50 8.7.11:15 25.7 15.4 7.00 6.9 10.9 2.3 24.8
R48 C 110 8.7.11:58 23.6 14.8 400 7.0 14.9 2.0 26.9
St 230 24.2 14.5 12.2 6.8 14.9 6.0 22.9
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Table 1-2 Monitored parameter data for the springs in the Niseko field.

A X EE AEEs SE kB BIE pH Cl- S0,~~ HCOs~
&S m HHAKS %10~ % ni/s ng/l  mg/l  mg/l
S1 A 110 8.5.15:07 20.2 8.9 4.0 6.9 11.3 2.9 24.6
S2 A 200 8.5.16:10 20.2 8.7 15.0 7.2 12.2 2.7 25.3
S3 A 400 8.5.16:15 18.1 7.7 5.00 7.0 1L.9 4.1 28.7
S4 Ba 210 85.15:06 21.3 22.6 0.04 7.0 13.3 3.7 28.1
S5 Ba 410 85.13:40 19.2 6.0 17.0 6.6 12.3 2.9 13.9
S6 Ba 360 8.5.15:40 19.6 5.6 4.09 6.8 9.9 2.9 16.1
ST ES 240 8.5.14:45 17.7 9.3 8.0 7.5 11.0 10.0 142.0
S8 C 250 8.5.14:25 24.3 11.6 18.0 6.8 9.6 2.9 24.7
S9 C 300 8.8.12:00 26.5 8.4 0.26 7.0 10.6 1.5 13.7
iy 287 20.8 8.6 9.89 6.9 11.4 3.0 22.1
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Table 1-3 Monitored parameter data for the streams around the Niseko field.

e HE S AERN KB AR BHEE pH - S0s~~ HCOs™
x5 m_ HHES  C C 107 %ni/s mg/l  wg/l  mg/l
rl SW 210 8.6.13:46 22.7 17.9 6.03 7.1 13.6 2.3 24.2
r2 SW 200 8.6.10:45 20.2 6.9 52.0 7.4 14.5 2.6 44.6
r3 SW 40 8.6.12:50 24.4 17.0 6.00 7.2 15.3 2.1 28.2
r4 SW 120 8.6.11:40 23.5 16.0 0.39 6.8 14.0 2.4 23.8
r5 SW 150 8.6.11:40 21.7 15.2 26.0 6.9 14.3 1.8 17.8
r6 SW 120 8.6.09:50 22.7 16.8 12.0 6.8 9.0 13.0 16.1
r7 SW 320 8.6.13:48 19.7 13.0 18.0 6.9 10.9 1.3 19.1
r8 SW 340 8.7.14:42 25.8 14.7 7.00 6.8 10.5 1.4 17.4
r9 SW 270 8.6.16:10 24.6 15.3 0.45 6.2 10.8 5.3 6.4
r4d9 NE 200 8.7.15:20 22.2 6.5 186.0 7.1 14.2 5.0 25.9
r50 NE 210 8.8.14:20 26.1 20.4 26.0 6.9 15.6 3.1 27.7
r51 NE 250 8.7.14:05 26.1 18.2 26.0 7.1 9.9 1.9 20.5
g 205 23.4 15.1 18.0 7.0 12.8 2.8 22.1
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Table 2 Summary of the springs and streams inside and outside the Niseko field.

= OHIRER = HURPVNE ] = s A

JEE  Hhr P Py fE Sy HBH 3y

& 4~ 8 6 39 37 12 10

B m 110 ~ 410 287 50 ~ 350 230 40 ~ 340 250

K&\ C 5.6~11.6 8.6 10.2~ 20.2 14.5 6.5~ 20.4 15.1

pH 6.6~ 7.2 6.9 6.1~ 7.3 6.8 6.2~ 7.4 7.0

Cl- ng/1 9.6~13.3 11.4 9.4~125.0 14.9 9.0~ 15.6 12.8

S0, mg/1 .o~ 4.1 3.0 1.3~ T77.0 6.0 1.3~ 13.0 2.8
HCO; - mg/1  13.7~28.7 22.1 5.9~ 58.4 22.9 6.4~ 44.6 22.1
FRHE £107°m/s 0.26~44.0 9.9  0.13~226.0 12.2  0.39~186.0 17.9
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Fig. 2 Unfolded graph of temperature and anion consentrations for the streams surrounding mountains in the Niseko field.
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HEGFAEDO—RE LT, W59 EEICLBichbid 26
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ZHEEIL TV, 205 0flOES - KALE L CFLER
EAEIRIRLTVWED, 2055 NS - NS23 -
NS26 ® 3L CRH KPS EE L. RbEREELL
D~/ BEAN B, fhiic#i RiERSH 5 NS
23ILBFBIT6CTHE, TNRRLT, HEEEE2E
L7cD 3B LTEILER® NS 156 (FLOZER 650 m) 1T
F549CTh 5. B i 2 FLoFEREERZVFND
I0°CHIRDHEZRLTEBD, @ OHIEJESNCEEL T,
A-CHIRKE BHIXK E ORICHBEIEEZRZEOEVE
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ROT, @ ORHMEOES & ORERIC S W THRE %
T3H5, FEINE, —waiRicB T 2ER (XH)
B L O/PRANFEROKIE EES & OBIRTH 5. RN
I 50m A (B3R oflECES (H) EFEERE
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F3% S0m EBFHEEILAEREE (NEDO: 1985),
Table 3 Observed data in 50 m deep heat-holes.

FiH #X 5O 0 50m 40m 30m 20m I0m 5m 4m 3m 2m
&5 Em Ay R HuE HR AR MR MR HbiE HE e
m m C °C °c C C °C C C C
NS1 C 110 36.0 10.0 9.5 13.4 14.4 157 17.4 18.0 18.8 18.9
NS2 C 210 38.0 7.2 6.9 10.2 11.3 14.2 14.1 14.0 13.9 13.7
NS3 C 120 1.0 14.6 13.5 12.1 10.8 9.2 9.6 10.1 10.7 12.3
NS4 C 220 20,0 9.5 9.1 88 85 125 14.1 14.4 15.0 15.3
NS5 C 120 1.5 8.7 85 85 81 7.9 9.0 9.9 11.5 12.8
NS6 xC 340 36.0 6.3 6.2 7.6 81 9.4 11.6 12.1 12.4 12.5
NST C 170 1.0 7.9 7.7 7.6 1.5 1.5 7.1 1.8 9.2 10.9
NS8 *C 150 6.5 11.8 10.3 9.0 8.5 8.6 11.0 11.4 11.8 12.3
NS9 xC 500 7.0 5.3 54 55 57 57 13.9 14.2 14.3 14.5
NS10 C 150 1.0 13.0 11.8 10.7 9.3 8.3 88 9.2 9.5 9.6
NSI1 *Bc 200 HEHE (10.8)(10.8)(10.8) (10.7) (10.7) (10.7) (10.7) (10. T (10. D
NS12 Be 290 2.5 104 9.9 89 83 7.6 7.4 9.8 9.9 10.7
NS13 xBc 400 85 6.7 6.5 6.4 6.5 6.7 11.0 11.2 11.3 11.3
NS14 Bc 250 13.0 89 80 7.6 7.6 9.1 9.4 95 95 93
NS15 C 650 14.5 4.9 4.9 4.9 54 13.1 14.0 14.3 14.5 14.6
NS1I6 Bc 220 1.0 10.2 9.7 9.1 88 85 86 9.6 11.1 12.6
NS17 ¥Bc 200 4.0 9.9 9.5 94 90 87 91 9.2 11.5 11.5
NS1I8 Ba 230 50 103 9.4 85 7.9 7.5 85 6.5 6.4 6.1
NS19 ¥xBa 170 3.0 10.1 8.8 7.9 7.8 7.9 8.2 9.1 10.1 12.0
NS20 xBa 340 3.0 7.5 6.9 6.3 6.0 6.1 7.5 80 9.0 75
NS21 Ba 160 15.0 12.1 9.4 9.3 89 7.0 7.2 7.1 1.0 6.5
NS22 %A 0 9.0 13.3 12.5 11.4 9.9 88 9.0 9.0 89 8.8
NS23 * A 360 HE (17.6)(17.207.2)07.2 07 DAT.DUTDAT. D AT D
NS24 A 330 80 6.1 6.1 6.0 6.0 56 95 99 9.9 9.8
NS25 ¥ A 70 1.5 13.0 12.2 11.4 10.5 9.3 10.5 11.3 12.1 12.4
NS26 %A 220 HE (7.)(T.(TACT.H(TO(T.H(T.(T.H(T.8)

JE1) TF v 7k ; BREEKE 8.6 C) BT
JE2) 85 ; BBEENS | mPl BTV 35

GL) &, ZnoonN, HIFAKNAEL 72 3FLERV K
23 FLic oW 2 LIREVFRETH 0, RATER bSO
5.
T (°C)=12.37—0.0155 H(m)
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BLTWVW37H, Ba/KiciZEREHMITAKE OBEH D A
REWCEEBbOES, thido%h, EARLA-®Icd
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AZWETEI L,
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Fig.3 Relationship between elevation and temperature at observation points in the streams, springs and 50m deep

heat-holes.
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Fig. 4 Triangular diagram of major anions for waters of streams and springs.
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Fig. 5 Relationship between CI~ and SO,~~ concentrations for waters of streams and springs.
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Fig. 6 Relationship of temperatures with C1~ and SO, ~ concentrations for waters of streams and springs.
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