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Abstract: Xinjiang is an arid area in Northwest China, which is short of water resources. In order to study the
hydrogeochemical characteristics and water quality of its groundwater, 15 samples including hot spring water,
surface water and cold spring water were collected near the Boa fault. The hydrochemistry and hydrogen and

oxygen isotope characteristics were analyzed, and the water quality was evaluated. The results show that the hy-
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drochemical types of surface water in the study area are mainly SO,—Na, Cl-SO,~Na and HCO;-SO,—Ca-Na
type. The hydrochemical types of hot spring water are SO,-HCO;—Na/HCO, SO,—Na and HCO;-CI-Na type.
The hydrochemical types of cold spring water are SO, HCO,—Mg-Ca, HCO;—Ca, HCO;—Mg-Ca and
SO,-HCO,—Ca type. The main sources of Mg, Ca’’, HCO, in the cold spring water in the study area are
dolomite, calcite and gypsum dissolution. Na', K, HCO, and Ca”™ in hot spring water mainly come from the
dissolution of feldspar minerals. The main ion sources in surface water are complex, and their contents are
strongly affected by evaporation, and the surface water is in an oxidizing environment. The main supply source
of hot spring water and cold spring water is atmospheric precipitation, and the supply elevation varies from
2 874.5 m to 4 287 m. The water quality of hot spring water and surface water is very poor, which is not suitable
for drinking. The study of hydrochemical and isotopic characteristics of surface water and groundwater near Boa

fault can provide theoretical support for the rational development, utilization and management of local water re-
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Fig. 1 Main active faults in Tianshan area and sampling point location
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Tab. 1 Analysis results of water chemistry and isotope test
s 7k., T o TDS Na’ Ca” Mg* cr S0,” HCO,  NO,  NH, b 50
(6] (mg/L) (mg/L) (mgL) (mg/L) (mgL) (mgL) (mg/L) (mg/L) (mgL)
DRT1 49 9.95 387.74 103.26 2.00 0.24 14.32 54.73 23.19 5.54 5.51 —78.94 -10.49
DRT2 38.7 9.84 378.83 100.89 2.00 0.73 14.32 61.45 34.18 3.81 3.95 —-83.28 -11.36
DRT3 50 9.92 553.73 163.12 1.60 0.24 15.75 158.44 25.63 5.74 5.70 —78.81 —10.65
DRT4 374 9.29 328.84 111.07 4.01 0.24 96.63 16.32 34.18 0.14 0.52 —74.57 -9.19
DRTS5 29.5 8.82 304.75 109.08 4.01 0.49 82.32 15.36 48.83 2.26 0.39 =75.17 -9.71
TT1 22 8.24 363391 1081.49 77.25 50.76 207.74 1982.86 363.82 31.84 <0.04 - —
TT2 25 8.58 314598 1072.95 36.12 12.17 518.99 1239.95 423.65 17.92 0.16 - —
TT3 23 8.01 1338.64 332.22 94.11 25.61 67.36 537.86 451.73 14.29 2.20 - —
SDO1 - 7.87 97.00 1.40 24.36 6.04 5.98 28.79 61.36 - — —60.9 -9.1
SD02 - 7.84 79.00 1.24 21.27 4.17 4.27 19.13 57.27 - - =59 -9.15
SDO03 - 7.70 170.00 3.68 50.18 8.08 9.40 13.78 169.47 - — -50 —7.81
SD04 - 7.60 95.00 0.87 25.99 5.57 4.78 18.51 71.72 - - —56.7 -9.07
SDO05 — 7.62 98.00 0.55 24.45 7.70 3.42 21.18 81.81 - — -57.4 —8.98
SD06 - 7.70 77.00 0.78 21.87 3.39 8.20 19.54 46.75 - — -58 —9.38
SDO07 — 7.97 155.00 1.31 44.43 8.70 6.49 23.03 142.00 — - —45.8 -7.8
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Fig.2 Major ion concentration in the study area
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Fig. 3  Piper map of the study area
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Fig. 4 Characteristic component concentration of study area
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Fig. 8 Major ion relationship map
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Fig. 9 Study area samples 8D-3"°0 diagram
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Tab.2 Recharge elevation in the study area

4= 3Dy.svow( %0 8"Ovsuow( %o MR T FE (m)
DRT1 —78.94 -10.49 4066.30
DRT2 -83.28 -11.36 4160.65
DRT3 ~78.81 -10.65 4063.48
DRT4 ~74.57 -9.19 3971.30
DRT5 -75.17 -9.71 3064.35
DRT6 -79.35 -10.45 3155.19
SDO1 -60.9 -9.1 3109
SD02 -59 -9.15 3662.5
SD03 -50 -7.81 2874.5
SD04 -56.7 -9.07 3667.5
SDO5 -57.4 -8.98 3570
SD06 -58 -9.38 3943
SD07 -45.8 -7.8 3579

3.4 KERES

F (B PP 4375 2 v K 0004 B8 P A — T i,
T T AR 2E AR AR o G S | TR AR B 22 T4 b 2 8 A
ARG L CE — FLAE, 2014) o FFH F B 533 %5 A
5 X T SR K RN M 2 K B K R AT VA o LR A
W GRARJTAE, 2015):

(OB Xt A B F #EAT IV 43 A, 15 31 2
T PP 431 (3R 3D

x3 HTKREFESR

Tab.3 Groundwater quality scoring table
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Tab. 4 Groundwater quality classification table

gn RFE R4 B b W22
0.8~2.5

F 0.8 2.5~4.25 4.25~172 >7.2

KM pH. TDS. CI', SO,”. NO, . NO, . NH,, F
S5 8 PP AR AR AT K A AT, 4R L2 5.
R5 HRRXRKRFSEXRENERR

Tab. 5 Evaluation results of F-score method for water quality

in the study area

DRT1 DRT2 DRT3 DRT4 DRT5S TT1 TT2 TT3

FE 772 7.65 7.87 7.62 7.41 811 843 8.03

HRAE 2 5 %2 B, ¥ 5% X35 5 7K R 1 2 7K 11 7K J5i #45
KT 7.2, 8T VEK, KB JE T 2EFEHR, Hithk
K 7K S5 B T SR K B 2 3 Y 43 T R, I
SROKAEIR R BE BRI, M AR A K, I HOK S A
YERIE R, S BOHK AR 22 o #i 3K 0 iy 5 21
M ZE R A R, S BOL R F RO R 1 & AR,
WK AR 2% o RIS, A3 2 %ot i 36 /K 7= A= 19 75 e vl
AE 2 FHUF K F MRS . KR 2R .

COBFFE X AN [R] S 7 fg b 3 7K Rl R 7K B K Ak 2%
R R KA X5, HFRIK 7K b 24 28 70 2 25k
SO,~Na. CI-SO,~Na #il HCO,-SO,~Ca-Na %!, & R 7K
) 7k 4k 2% 2% BN SO,-HCO,—Na/HCO ,-SO,~N a Fil
HCO, Cl-Na i, & K 7K AL 278 SO,-HCO5—
Mg-Ca, HCO,—~Ca, HCO,~Mg-Ca #ll SO,-HCO,~Ca %! ,

(25T X Hin 2 7K T T 7K 32 28 8 70 2 2R R
FHA R eSO, b 2K b 28 T & i 2
) T REZUA ZE R AE AR, WF5E XA ROk Ca”y

Mg™'. HCO; Ml SO, EZ AR T H = A . Jrfif i fif
R, IR K TR Na', Ca™, K'Fl HCO, 2 ¥k
R TR ABO Y GEE . MoK b 32205 7 W 5
2%, B Z RO . ISR K RN L K TR NO, I
NH, AR XS & i 232 3] 7 A AR I PR A 52 el T
H b F K AR R NOs & 1 X2 8 TR L ER
AL

(3D DX 1) ek 53 7K IR SR 7K 1 I 27 o YR = 2
RRAREK B TK-AMEAEN, BRKRRET
B A <O RS T B, A SR K B A AR RE R
EZF TR FEER A R o TR K AN IR K A AR
TR 3064~4161 m F12874~3943 m,

CADRIF T X 11 ek S 7K 0 b 3 7K 1 7K B i 25 , 468
TV K, ANE A B

& Z 3wk (References):

a0V, IOET &, 5. T S PO oA 5 B IS Y G & 0.
PEHBIRT" T2, 2016, 2: 144-148.

CHEN Feng, LIU Tao, GU Xinlu, et al. Relationship between geo-
thermal water distribution and geological structure in

Xinjiang[J]. West-china Exploration Engineering, 2016, 2:

144-148.
WAL 1. A et e R K 4B 558 () 07 3% A 2 AT (] e 2 I
2019, 1: 61-68.

CHEN Liming. Isotopic Characteristic Analysis of Hydrogen-oxy-
gen Environment in Geothermal Wate in Fujian Province[J].
Geology of Fujian, 2019, 1: 61-68.

R B S U0 1 B R 1 TR PSR U SRR AE [T DO o
##, 2017, 37(1): 91-95.

CHEN Shou. Geological Features of Geothermal Resources in the
Nanshan Hot Spring in Shawan, Xinjiang[J]. Acta Geologica
Sichuan, 2017, 37(1): 91-95.

MRAT R, BUSFAE, R, 55 OFTET S 5 e (M), 8k
FF: B gRAHE LA R, 1997

CHEN Zhefu, CHENG Shoude, LIANG Yunbhai, et al. Opening-clos-
ing tectonics and mineralization in Xinjiang[M]. Urumgqi:
Xinjiang Science and Health Press, 1997.

58 5. T EE T AR (M. 5 & K S5% B SRR B TR i R,
1997.

FENG Xianyue. Paleoearthquake in Xinjiang[M]. Urumgqi: Xinjiang
Science and Health Press, 1997.

T UL, UG , B AR T TR K A R R 0 ol T D B K
PEERIT L] H AR FK - ER, 2021, 57(2): 53-55.

GAO Peng, SHI Chengpeng, FAN mingDong. Discussion on the hy-



196 o4t o# R

NORTHWESTERN GEOLOGY

2023 4F

draulic conductivity of Bolokenu-Aqikekuduke fault zone based
on the chemical characteristics of groundwater[J]. Gansu Wa-
ter Resources and Hydropower Technology, 2021, 57(2):
53-55.

JBHET &, X, B, S5 ST g P A P 2 B R 4 A A
Hr (30, Bram %, 2015, 33(2): 275-278.

GU Xinlu, LIU Tao, CHEN Feng, et al. Analysis on Genetic Type
and Heat Controlling Pattern of Xinjiang Geothermal Re-
sources[J]. Xinjiang Geology, 2015, 33(2): 275-278.

RN, LERAR, HIME, 45 DUrh 4 T AKOR AL 22 R AE K g
A5 [T, PEALHL B, 2023, 56(4): 263—273.

HAN Chaohui, WANG Zhirui, TIAN Hui, et al. Hydrochemical
Characteristics and Genesis of Groundwater in the Hanzhong
Basin[J]. Northwestern Geology, 2023, 56(4): 263-273.

W2, B, BT, S5 Bt -0 G T AKOK SCH R fE 2
RRAE BIE AE T (7], BRARH R, 2016, 30(4): 825-833

JIANG Wandan, ZHAO Dan, WANG Guangcai, et al. Hydro-geo-
chemical Characteristics and Formation of Groundwater in Tu-
Ha Basin, Xinjiang [J]. Geoscience, 2016, 30(4): 825-833.

TR, g e, M, S5 HTER B T N AR IR R X T K ok SC
ERALAE AL ST (). TS IX 5T, 2020, 37C1): 105-115.

LEI Mi, ZHOU lJinlong, WU Bin, et al. Hydrogeochemical Evolu-
tion Process of Groundwater in the Eastern Plains in Changji
Hui Autonomous Prefecture, Xinjiang[J]. Arid Zone Research,
2020, 37C1): 105-115.

RN, B T, B, AR R R b DX R SRR K PP AR TR 3 AR
PCERAE (1], K ARFFRT T, 2009, 5: 157-161.

LI Hui, JIANG Zhongcheng, WANG Yue, et al. Variation Character-
istics of Stable Isotopes in the Precipitation of Xinjiang[J]. Re-
search of Soil and Water Conservation, 2009, 5: 157-161.

AL, XU, SLAEWR, G5 T HR M I AR 4 M L R AR K Y [R]
3 FFFE SR 0], HuBk=A41, 2000, 21C4): 401-406.

LI Xueli, LIU Jinhui, SHI Weijun, et al. The Isotopic Study and Ap-
plication of Natural Water in Northern
Basin, Xinjian[J]. Acta Geoscientia Sinica, 2000, 21(4):
401-406.

XUHG, #4 T, JUSCEE. T phreeqei Fl netpath B4 J2 i 7K 3C
MR AL B —— LN R R K 2 S 451 (] P b b R,
2019, 52(1): 239-243.

LIU Ruiping, XU Youning, KANG Wening, et al. Based on Phreeqci

Junggar

and Netpath Joint Inversion Hydrology Geochemistry Process:
Example from the Xiaoginling Tianyu Reservoir[J]. Northwest-
ern Geology, 2019, 52(1): 239-243.

DL, 56 A5 A, B3, S I HH T 00 b X b AR AL R [ 3 K
SCHBIR AL 225 A B HAE 7R 5 LT PEAE 5T, 2017, 50(2):
214-223.

MA Zhiyuan, DANG Shusheng, ZHAI Meijing, et al. The Character-

istics of Isotopes and Hydrogeochemistry for Geothermal Wa-
ter in the Tangyu Town in Lantian County[J]. Northwestern
Geology, 2017, 50(2): 214-223.

F AT, INELLF SR8 20N T 2 Tl 8t R K B 1), 3R K,
2015, 37(2): 37-38.

MENG Chunfang, SUN Ke. Evaluation of groundwater quality in
Xinxiang City by F-score method[J]. Groundwater, 2015,
37(2):37-38.

A58 i, S, 5, A 01 b R A K ST R Ak 2 B TR s
FAFAERIAT (7). BrREIRIEIE, 2016, 4(3): 184-194.

NI Gaogian, ZHANG Heng, WEI Yuting, et al. Hydrogeochemical
and isotope characteristics of geothermal fluid in Sichuan[J].
Advances in New and Renewable Energy, 2016, 4(3): 184-194.

FEAR L, TEIRBE K SCH IR A2z [ R R4 H——h B
(M. b5t A R A Rk 2 A, 1993: 507-508.

REN Fuhong, SHEN Zhaoli. Hydro-geochemistry, China Encyclope-
dia: Geology [M], Beijing: China Encyclopedia Press, 1993,
507-508.

T HEI. K SCHE BT M. db 5T B2 R, 1985.

SHEN Zhaoli. Hydrogeology [M]. Beijing: Science Press, 1985.

A, 2oL, R gER . VLT T IR PR Y (Rl 62 2K SCH R
e L) AR AR MBI B2, 1992, 15(3): 243-248.

SUN Zhanxue, LI Xueli, SHI Weijun. Isotopic hydrogeochemistry of
mid-low temperature geothermal water in Jiangxi province[J].
Journal of East China Geological Institute, 1992, 15(3):
243-248.

E A0 R SR I K ST IR A 2 AR R R AL B 5T (D] R
FEIRBTIRA, 1985, 1: 17-23.

WANG Shufeng. Preliminary study on hydrogeochemical character-
istics of Urumgi River Basin[J]. Environmental Protection of
Xinjiang, 1985, 1: 17-23.

FHIR, VG, #0, 5F . 5T R AL R KA I AL 50T A 4
i R K EERFFE (3] PH AL LR, 2023, 56(5): 127-139.
WANG Xinjuan, XU Miaojuan, HAN Xu, et al. Study on Groundwa-
ter Cycle in Beijing Pinggu Basin Based on Isotopes and Hydro-

chemistry[J]. Northwestern Geology,2023,56(5): 127—139.

E—JL, sk, ER, & T KR A TN Or ik i sy
A iz 1 L) T T BHEE, 2014, 31€6): 457-462.

WANG Yifan, ZHANG Yongxiang, WANG Hao, et al. Comparative
analysis and application of groundwater quality comprehensive
evaluation methods[J]. Hebei Journal of Industrial Science &
Technology, 2014, 31(6): 457-462.

W1, 2. K UL R 12 T 5% W K T — ] i L 11 B e
T LUK 3% S ARAE (] H A= BT, 2000, 22(3): 305-315.

YANG Xiaoping, SHEN Jun. Late quaternary activity of Jinghe-
Alashankou interior

Tianshan[J]. Seismology and Egology, 2000, 22(3): 305-315.

section of the Boluokenu fault,


https://doi.org/10.3969/j.issn.1000-8845.2015.02.024
https://doi.org/10.3969/j.issn.1000-8845.2015.02.024

%5 6 4]

A Y370 25« S skl BT DT SRR A0 3t 3R AR T 7K 194 7K A 2 A ) 7 2R R AE B K B 3 197

AR, PNk, F2 K. K SO ER A B S IR S B (0] M
BRFAR, 2002, 23(5): 477-482.

YE Siyuan, SUN lJichao, JIANG Chunyong. Current Situation and

Researches[J].  Acta
Geoscientica Sinica, 2002, 23(5): 477-482.

B F5 2%, KB, R A, S5 BT S O AR S G AL AR SR IXK
SO ER A2 (] HbER=2 412, 2015, 36(1): 77-84.

YIN Xiulan, FENG Wei, WANG Ruijiu, et al. Research on Hydro-

Advances in  Hydrogeochemical

geochemistry in Northern Plain of the Urumqi River Basin,
Xinjiang [J]. Acta Geoscientica Sinica, 2015, 36(1): 77-84.

AR VH AL X T #ROK 9 7K SOl R Ak 2 RRAE BB B
5T (D). L5 o k2 (dbRD), 2011,

ZHANG Baojian. Hydrogeochemicial characteristics and formation
conditions of the geothermal water in Northwestern Shandong
province[D]. Beijing: China University of Geosciences
(Beijing), 2011.

TR, A, A, ST KRN B 32 G Yt TR KK A2
IR SR e M ZARAE (], VEIb3bR, 2023, 56(3): 98—108.

ZHANG Fan, WANG Guangcai, ZHANG Maosheng, et al. Identific-
ation of Produced Water and Characteristics of Hydrochemistry
and Stable Hydrogen—Oxygen Isotopes of Contaminated
Groundwater [J]. Northwestern Geology, 2023, 56(3): 98—108.

TRBHAR. [ o2 28 2R AL 27 78 b P 3 b A 19 (). 7K SO o T
T, 1988, 1: 28-31.

ZHANG Xigen. Application of isotopic geochemistry in geothermal
exploration [J]. Hydrogeology & Engineering Geology, 1988, 1:
28-31.

KA. T AR R ELR 2 T K K S 3R Ak A 3 A B 4 BT
(7). K BER 57K TRE#4R, 2016, 27(5): 59-63.

ZHANG Wei. Analysis of evolution law of hydrology and geochem-
istry of shallow groundwater in Changling county of Jilin
Province[J]. Journal of Water Resources and Water Engineer-
ing, 2016, 27(5): 59-63.

RATLHE, TR 0, BRI, 45 TSRS & 4 P JRU X T K AL Y
EEOR SRR 2 1 B 5 (0], 3R 8347, 2017, 36(6):
1397-1406.

ZHAO Jiangtao, ZHOU Jinlong, LIANG Chuan, et al. Hydrogeo-
chemical process of evolution of groundwater in plain area of

Yangi, Xinjiang[J]. Environmental Chemistry, 2017, 36(6):

1397-1406.

Hh 2% MR BT R A A AT 0] M FAEE, 2020, 5: 30-36.

Analysis of geothermal resources in every province of China[J].
Geothermal Energy, 2020, 5: 30-36.

Ji 40 BT KA ST [M. M- BETRIKCOR R iR, 2010.

ZHOU Jinlong. Study on groundwater in Xinjiang[M]. Zhengzhou:
The Yellow River Water Conservancy Press. 2010.

Craig H. Isotopic variations in meteoric waters[J]. Science, 1961,
133(3465): 1702-1703.

Gao Yanyan, Chen Jie, Qian Hui, et al. Hydrogeochemical character-
istics and processes of groundwater in an over 2260 year irriga-
tion district: A comparison between irrigated and nonirrigated
areas[J]. Journal of Hydrology, 2022, 606: 127437.

Gao Yanyan, Qian Hui, Ren Wenhao, et al. Hydrogeochemical char-
acterization and quality assessment of groundwater based on in-
tegrated-weight water quality index in a concentrated urban
arealJ]. Journal of Cleaner Production, 2020, 260: 121006.

Gibbs R J. Mechanisms controlling world water chemistry[J]. Sci-
ence, 1970, 170(3962): 1088—1090.

Lasaga A C, Soler J M, Burch T E, et al. Chemical weathering rate
laws and global geochemistry cycles[J]. Geochimica Et
Cosmochimica Acta, 1994, 58(10): 23610-2386.

Song Chao, Han Guilin, Wang Pan, et al. Hydrochemical and isotope
characteristics of spring water discharging from Qiushe Loess
Section in Lingtai, northwestern China and their implication to
groundwater recharge[J]. Journal of Groundwater Science and
Engineering, 2017, 5(4): 364-373.

Wang Hua, Mao Xumei, Wang Tao, et al. Hydrogeochemical charac-
teristics of hot springs exposed from fault zones in western
Guangdong and their "“C age correction[J]. Journal of Ground-
water Science and Engineering, 2019, 7(1): 1-14.

Wang Mengmeng, Zhouxun, Liu Yu, et al. Major, trace and rare earth
elements geochemistry of geothermal waters from the Rehai
high-temperature geothermal field in Tengchong of Chinal[J].
Applied Geochemistry, 2020, 119(2).

Xing L N, Guo H M, Zhang Y H. Groundwater hydrochemical char-
acteristics and processes along flow paths in the North China
Plain[J]. Journal of Asian Earth Sciences, 2013, 70-71:
250-264.


https://doi.org/10.3975/cagsb.2015.01.09
https://doi.org/10.3975/cagsb.2015.01.09
https://doi.org/10.7524/j.issn.0254-6108.2017.06.2016091807
https://doi.org/10.7524/j.issn.0254-6108.2017.06.2016091807
https://doi.org/10.1126/science.133.3465.1702
https://doi.org/10.1016/j.jhydrol.2022.127437
https://doi.org/10.1016/j.jclepro.2020.121006
https://doi.org/10.1126/science.170.3962.1088
https://doi.org/10.1126/science.170.3962.1088
https://doi.org/10.1016/j.jseaes.2013.03.017

	1 研究区概况
	2 取样与检测方法
	3 结果分析与讨论
	3.1 水化学特征分析
	3.2 水文地球化学过程
	3.3 氢氧同位素特征
	3.4 水质评价

	4 结论
	参考文献

