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Fig. 1

Sampling site in Yaoshuitan geothermal field (a) and sketch of geological structure in the Xining basin(b)
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1—Neogene; 2—Eogene; 3—Cretaceous; 4—Proterozoic; 5—sample site and number; 6—fault
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Table 1 Chemical compositions of groundwater from Yaoshuitan geothermal field (mg/L)

FE AR t(C)H pH Na K Ca Mg HCO;4 SO, Cl F B SiOz TDS
1 H 40 6.53 15.6 3.52 268 87.2 1178 38.2 12.1 0.3 0.41 21.15 1041
2 HOR 18.2 6. 45 13.1 3.01 457 94. 6 1774 43.4 12.9 0.4 0. 35 19. 08 1536
3 %R 6.5 7.69 2.61 0.41 46.1 21.6 233 8.98 7.03 0.06 <{0.02 | 4.98 210
4 HUR 18.1 6.28 11.8 2.64 407 98.9 1631 56.6 11.3 0.41 0. 27 22.15 1433
5 B 5.5 7.1 4.39 1. 05 74.9 55 461 23.6 6.25 0.02 <0.02 | 5.94 403
6 PR 22.5 6.31 15.7 3.56 491 94.3 1862 38.6 14.1 0.41 0.4 20.62 1615
7 PR 21.5 6.12 9 1. 86 309 88 1291 27.1 12.9 0.3 0.19 13.39 1111
8 IR 27.3 6.55 15.6 3.73 509 105 1989 40.1 10. 6 0. 48 0.4 21.31 1707
9 wR 5.3 7.67 5.4 0.9 43 49 323 42 7.03 0.05 <<0.02 5.2 316
10 %R 3.5 7.54 4.26 0. 86 43.9 49.4 332 36.5 6. 64 0. 04 <0. 02 4.38 313
11 BR 6.5 7.3 3. 64 0.79 81 23.3 334 13.6 8.2 0.05 <0.02 6.37 306
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Fig. 2 Piper triangular diagram for the major ions
Cl
HCO,

K 3 Cl.SO, il HCO, ) =4 A
Fig.3 Ternary diagram showing the Cl,SO,and HCO;
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Fig.5 Na-K-Mg ternary diagram for the water samples
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Table 2 Isotope data of groundwater

from Yaoshuitan geothermal field

RS [1CC) [aD(%) | 8180(%) SH(TU) 14 C(ka)
1 40 | —65 | —10.4 T fi ok 47.60542. 86
2 |18.2] —62 —9.9 Te K

3 | 6.5 | —58 —9.0 | 28.69%3.17

4 [18.1] —56 —9.4 T K

5 | 5.5 | —47 —8.1 8.41+2.96

6 |22.5| —65 | —10.5 T K

7 |21.5| —61 —9.8 5.5142. 89

8§ |27.3] —66 | —10.3 TG ok

9 | 5.3 | —49 —8.5 8.97+2.96

10 | 3.5 | —48 —8.3 16.0043. 06

11 | 6.5 | —53 —7.9 0.2942.87
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Hydrochemistry and Origin of the Yaoshuitan

Geothermal Field, Xining, Qinghai
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Abstract

Thermal and cold spring waters from the Yaoshuitan geothermal field have outlet temperatures of
18.4t0 40C and 3. 5~ 6. 5C, respectively, and TDS of 1041 ~ 1707 mg/L and 210 to 403 mg/L,

respectively. Bicarbonate waters for all samples suggest relative shallow circulation, however, high of B in

the thermal waters suggest that thermal waters have a relatively deeper circulation than cold spring waters.

Chemical characteristics of all samples are typical of the earliest stages of interaction between meteoric

waters and rocks. Quartz geothermometer for the thermal water suggest that reservoir temperatures varies

between 44~66C. 8D and §'®O values indicate a meteoric origin for the waters from the geothermal field.

Tritium content and carbon—14 dating show an age is 47. 6054 2. 86 ka BP for thermal waters, and cold

spring waters were recharge after 1950.

Key words: Yaoshuitan geothermal field; hydrochemistry; geothermometry; isotope; groundwater

age, Qinghai



