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Hydrochemical Characteristics and Possible Controls of Groundwater 1n the
Xialatuo Basin Section of the Xlanshul River ! SN .

HE Jln ZHANG You kuan®, ZHAO Yu—qn:g, . I;IAN Shuang-bao' LIU Yifan- qn}g & ZHANG Tao'
(1. #€enter for. Hydrogeology and Environmeéntal * Geology, 2China Geologlcal Survey, Baodlng 071051, Chlna 27 School “o‘f"'.
Environmental uS(nence and Engineering, Southern Unlversny of Science and Technoloéi, Shenzheri 518055, China) g

Abstract y In order to study the characteristics/of groundi!vater chemistry and groundw:iter flow system in fthe Xianshui River fault Zone,
samp}es of | prec1p1tatn)n surface water, groundwater and hot spring samples in the Xialatuo Basin were collected and tested. Through
the“test dzita thegmain ions and the sources of recharge were anal';”fzed by means of ionic relations, correlation analysis, Gibbs plot,
Piper trjangular diagrams, and saturation index. The grou.nd‘water recharge sources in the basin were studied using combined hydrogen
and oxygen isotope information. Results show that all the water samples in the study area were weakly alkaline. The predominant
cations*were Ca’* , Mg®* | and Na*. Among these, Ca>* accounted for 2. 6% -53.6% , with an average value of 28. 84% , Mg’"
accounted for 2. 7% -57% , with an average value of 40. 6% , and Na " accounted for 6. 2% -93. 1% , with an average value of 28. 6% .
The anions were mainly HCO, , accounting for 82. 4% -98% of the total anions and with an average value of 89. 6% . HCO, and Na”*
accounted for most of the ions with 93. 1% and 98% , respectively, in the Zhanggu hot spring. The total dissolved solids (TDS) of the
groundwater ranged from 116. 11 to 372.75 mg-L™", and with an average value of 281.91 mg-L~'. The hydrogeochemical type of
groundwater was HCO,-Mg-Ca and HCO,-Ca-Mg. It is controlled by carbonatite dissolution with a circulatory depth range in dozens of
meters. The hot springs are controlled by the fault zone and are mainly distributed along the main stem of the Xianshui River fault.
Their water is of the HCO;-Na type. The hydrogeochemical process is controlled by silicate dissolution with a circulatory depth range in
thousands of meters.

Key words : hydrochemistry; chemical weathering; isotopes; ion source; Xianshui River; Xialatuo Basin
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Fig. 1 Sketch map of the Xialatuo Basin and the sampling sites
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Table 1  Statistics of major ions in the water of Xialatuo Basin
BE kR KRR A o TDS Na* K* Mg?* Ca®* (0 503~ HCOy NOy F- ’H )
(1) /m /mg+L 7! /mgeL™! /mgL™' /mge L™t /mgel”! /mgel”' /mgel' /mgel”! /mgeL”' /mgl™' /%o /%o
Pl K 201708 2960 7.21 1475  19.50 1.75 0.80 1.32 0.90 0.21 0.61 15.0 0.25 0.06 -77.33 -11. 14
P2 WK 201708 3120 7.34 1585 18.00  1.60 1.25 1.81 0.90 0.20 1.00 17.0 0.48 0.08 -110.72 -13.96
Rl 5K 201708 3130 7.83 200.38  15.60 5.50 1.08 20.71 46. 00 1.09 20.13 200.0 5.55 0.12  -114.18 -15.48
Ol HFK 200708 3260 7.54 280.39  18.00 8.88 0.72 42.20 45.75 1.07 11. 06 340.0 0.62 0.09 -119.88 -15.65
Y1 TR 200708 3140 7.44 360.57  19.90  45.99 1.65 41.40 56.56 4.09 32718 321.0 14.36 0.23 -114.19 -14.65
Bl Tk 201708 3170 7.65 328.18 17.80  30.88 3.10 47.68 37.60 2.61 18.51 370.0 2.57 0.23 -127.61 -16.12
KI  #FK 201708 3190 7.64 186.63  17.00 7.98 0.62 18.78 41.43 1.98 9.20 210.0 1.49 0.14 -126.83 -16.79
Gl HTFK 201708 3120 7.111696.4 35.60 697.8 15.42 10.71 19.54 12.21 3.06 1850.0 4.99 2,51 -133.56 -17.04
21 Tk 201708 3130 7.72 129.54 1450  33.77 3.19 7.03 2.9%4 3.25 9.7 132.0 0.06 0.37  -126.60 -16.82
R2-1 HFK  2017-12 3130 7.94 206.04 12.00  5.68 0.62 20.87 43.38 1.61 29.66 203.0 2.64 0.07 -109.32 -15.06
R2-2 HiFK  2017-12 3120 8.14 192.76  12.00 5.50 0.62 20.35 2.23 1.46 26.85 186.0 2.67 0.06 -110.06 -15.12
© Tk 2017-12 3260 7.82 260.20 1410 10.50 0.38 38.80 39.52 1.64 14.58 308.0 0. 66 0.11  -117.27 -15.53
Y2 MK 2017-12 3140 7.64 368.62 17.40 4410 0.59 40.58 43.00 4.03 38.48 382.0 6.66 0.16 -120.69 -15.86
B2 MWK 2017-12 3170 7.79 37275 1420 43.09 0.9 56.86 34.01 2.54 15.53 435.0 2.16 0.10 -125.94 -16.16
K2 K 2017-12 3190 7.50 243.85 5.50  11.55 0.44 28.04 49. 66 1.95 14.69 270.0 2.39 0.11  -127.60--17.45
G2 WK 2017-12 3120 7.15 972.99 3220 359.5 11.15 13.85 9.20 9.81 2,07 A143.0 1.24 ¥ 3702 —]35 56 =17.58
722 WK 2017-12 3130 7.80 11611 13.10  30.01 4.29 8.19 2.61 466 1 6.95 114.0 0.11 0.54 | ;r{ﬁ 86 -16.98
W2 MK 2017-12 3140 7.84 306.23 13.50 18.25 T 0.9 36.75 41.84 11.55 25.34 290.0 26.42 0.09 7118. 1 -15.77
02 HFK  2017-12 3160 7.50 296.55 14.50 1155 140761 33.02 61.68 9.50/ 110.59 327.0 5.90 0. 20..,""— 116-‘85'! 15.22
T ¥ | F ",-
w2 ﬁT?kﬁE*T’HE{E&E—?ﬂ'#E Dl e g8 ﬂl:h{lﬁﬁ?\{#ﬁW%?@7K1¢7K1KMQE§?';PBEr%?
_Tahle 2 gtandard% for groundwater quality and %amples ' .-_j,. - i HCO - jﬂ’EE {-ﬂzk ':F‘ BH%?U CaZ* g2l Mg2 + j‘j,:_E
4 jthat exceeded the standards iy
= el W T AT R e TDS F-14{ti2h 203. p3¥ mgil "', KT 14 X b
MR FE b = G i i
s ) WA |/ *ﬁﬁ#m %‘%7J<WE&EMEE{E’Jf]k)fllmﬂwki:lfﬂ’ﬂ%m, i Tk
piS 65-85 [ If ff ¥ BB 7 3 Ca“ﬁaz Mg I Na* ik, &
TDS/mg+ 17! g 10 00 [ " G o
Soz't/ig,.;L,l 2o | Eﬂéﬁ?ﬁif’%ﬁﬁ | RERRER A AR K A B KA
4] - L Y
- frg-yd A 250 _— MﬁT%ﬁﬂjﬁ/\*{i& iR 7KK AR 2R 2R L
Na+/m.gﬂ‘“-‘L'l 200 Gl G2 HCO3-Ca‘ HCO,-Ca-Na fll HCO,-Ca-Mg %I 3 ; it
NO; -N/mg-L~! 20.0 — ; g :
o7 e o o 5N, GL. G2 3L 5K R 2526 I T I I 92 0T F
mg . S N B o
NP Ui, TEBAES T IXEEIT COZ™ + HCO, ¥iut, H:
- /J\ 1 BV AH ), A A Y AL ~,
IKAEEIER N HCO,-Na, BilTHI KLl 2K A
A~ 152 7 NN
HiF K TDS {5 116 11 ~372.75 mg-L-", ¥yft o A AT IR XL

281.91 mg-L™"; pH ¥{H N 7. 63, WEAIK T4 7k ] -
¥IE, fiﬁﬂ%TlﬂTﬂ(Eﬁ‘bmﬂ&qﬂﬁﬁﬁifiﬁﬁm
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Table 4  Saturation indexes of the main minerals in the water samples collected from the study area
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fre/IME 0.02 0.17 0.17 -3.52 -2.4 -9.76
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