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evaluating hot spring water resources. Six hot spring water samples collected from the

Tashkurgan fault zone in Xinjiang in September, 2018 were selected. According to the
concentration of major and trace elements, as well as H-O and Sr isotopes, the characteristics of
hydrogeochemistry were analyzed, and the comprehensive water quality index (WQI) was used
for water quality assessment. The results show that @ the spring water is generally alkaline with
an average TDS of 1 036. 13 mg » L. '; the chemical types of hot spring water are HCO,-Ca,
HCO;-Na, and SO,-Na; the enrichment factor explains the control effect of regional metamorphic
amphibolite, alkaline gneiss and intrusive granite on the characteristics of trace element content;
@ the H-O isotopic compositions of spring water all distribute near the precipitation line,
indicating that the recharge source is mainly meteoric water, and the recharge altitude is 4. 3—5.
6 km, which is consistent with the characteristics of evaporation in the arid and semi-arid climate
of the plateau; the circulation depth is 1.4—2. 1 km, which belongs to the circulating hot spring
controlling heat and water in fault zone; @ the water quality evaluation of major element shows
that the collected hot spring water samples are not suitable for drinking water and agricultural
water, and the F~ concentration in the hot spring exceeds the standard; the water quality
evaluation of trace element shows that the water quality identification index between 1 and 3
classes, the overall water quality is relatively primitive, but the local spatial distributions of B
and As concentrations of Gongge'er and Ma’eryang hot springs are high, Li, Fe and F
concentrations and water temperature of part hot springs reach the standard for medical hot
springs, have effect of physical therapy and health care. The research results provide data
support for geothermal research in Tashkurgan fault zone, and are of great significance for
sustainable development and protection of local hot spring resources.

Key words: hydrogeochemistry; H-O isotopes; Sr isotope; thermal storage temperature; water

quality index; hot spring; water-rock equilibrium; Xinjiang
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Fig. 1 Location of Sampling Points of Hot Springs in
Tashkurgan Fault Zone of Xinjiang
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Table 1 Statistical Results of Water Chemical Parameters of Major Elements of Hot Spring Samples
[T = XJLTO1 XJLTO02 XJLTO03 XJLTO04 XJLTO5 XJLTO6
544 N TN Baes KA KR IR TE R FEAH R T
i} i) 2018-09 2018-09 2018-09 2018-09 2018-09 2018-09
W S E R/ (mg » L1 662. 28 445. 91 1.796. 30 2 242.23 686. 20 383. 83
W/ C 34.0 63.0 58.6 50.0 33.5 36.5
pH {H 8. 40 7.98 9.08 7.54 7.37 7.30
S/ (ps e em™ D) 708 685 2572 2672 1144 712
m(Na®)/(mg+ L1 99.19 128. 86 465, 41 360. 55 187.10 107. 43
m(K")/(mg+ L1 10.55 4.01 49.53 37. 44 3.06 2.56
m(Mg?")/(mg+ L™ 1) 15.15 0.61 9.10 12. 83 0.59 0.19
m(Ca?")/(mg+ L™ 1) 95. 43 34,49 58.12 217. 37 19. 47 18. 04
m(Cl™)/(mg+ L") 25,17 27.58 171. 94 93. 80 75.10 46. 02
m(NO;z )/(mg « L") 2.66 0. 84 — 1.98 — 1. 36
m(SOF™)/(mg+« L™H) 113. 98 148.17 334,07 1 358.54 342,13 165. 67
m(CO5 ) /(mg+ L1 — 20. 00 38.00 — 37.00 —
m(HCO; ) /(mg « L™1) 592. 00 136. 00 1.321.00 311. 00 40. 00 70. 00
m(F~)/(mg+ L™H 3.57 13.15 7.12 3.77 1.76 7.50
m(Br=)/(mg+ L 1) — — 0. 20 — — —
31O fH /%o —10.2 —12.1 —9.7 —10.6 —9.1 —9.6
8D /%o —75.4 —86.5 —72.6 —69.4 —63.3 —70.0
87Sr/86 Sr i 0.715 252 0.709 436 0.717 837 0.709 118 0.713 585 0. 708 779
KA ZE AR HCO;-Ca SO,-Na HCO;-Na SO;-Na SO;-Na SO,-Na
A4 R/ km 4.5 5.6 4.8 4.3 4.6 4.5
kK /m 3018 3314 3516 2 570 3543 3221
Woom (e ) HBETRICRWE " Rm B A R .
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Table 2 Analysis Results of Trace Element Concentrations

of Hot Spring Samples
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5 * i FEft
U sk | see oRE | R
H R KR JEIRT

m(Li) | 504.00 |[196.00|2 249.00| 418.00 | 3.75 71.90

m(Be) 0.62 0.53 3.22 0.58 0.03 0.03

m(TD) 8.90 10.90 | 13.00 13. 40 7.31 6.63

m(V) 0.81 0.70 2.34 4.10 1.24 1.82
m(Mn) 0.26 7.71 | 108.00 1. 45 0. 67 1. 85
m(Cr) 0. 36 0.25 0.57 0.53 0. 54 0. 64
m(Co) 0.17 0. 04 0.18 0. 40 0. 05 0. 06
m(ND 5.37 0.59 2.84 10. 40 0. 90 1.07

m(Cu) 1. 89 1.93 5.27 4.15 2.34 2.52

m(Zn) 2.40 2.74 10. 40 4. 65 3.22 5.15

m(Mo) 13.50 5.39 0. 26 5.98 9.11 56. 10

m(Cd) 0. 04 0.02 0.01 0.05 0.02 0.09

m(Sb) 16. 90 0.92 1.11 0. 70 0. 81 0.58

m(Ba) 32.50 6.66 85. 20 14.00 4.29 3.41

m(TD 0.01 0.01 0. 44 0.11 0.01 0.01
m(Pb)
m(Th) 0.03 0.07 0. 06 0.07 0.02 0. 06

0.23 0.08 0. 47 0.09 5.78 0.19

m(U) 19. 00 0.23 0.16

m(Sr) | 917.00 |{957.00|2 061.00|4 308.00| 91.00 | 249.00

m(Ag) 0.01 0.01 0.02 0.02 0.01 0.02

m(B) |5 049.00/205.00(5 133.00| 768.00 |399.00|1 020.00

m(Sn) 0. 06 0.11 0.07 0.08 0. 06 0.11

m(Fe) 1.62 4. 24 10. 90 4.23 3.29 11. 70

m(AD 5.37 17.20 | 58.00 26.40 | 20.50 | 35.50

m(As) | 235.00 16.60 | 51.40
m(Hg)

m(Se)
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Table 3 Results of Water Quality Evaluation for Major Elements of Hot Spring Samples
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Fig. 4 Piper Diagram of Hydrogrochemistry
of Hot Spring Samples
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Table S Calculated Results of the Thermal Storage
Temperature and Cycle Depth of Hot Spring Samples
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