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Hydrogeochemical characteristics and genesis of springs in the
catchment area of the Erwu spring of Xichang

YUAN Jianfei' , DENG Guoshi', XU Fen®>, TANG Yeqi'
(1. Chengdu Center of China Geology Survey, Chengdu, Sichuan 610081, China;
2. School of Environmental Studies, China University of Geosciences, Wuhan, Hubei 430074, China)

Abstract; Springs and/or spring groups are primary groundwater resources for local people in towns and
villages in the southwest Sichuan Province. A study of hydrogeochemical characteristics and genesis of spring
water is of scientific value and realistic significance to the local people. Chemical components, oxygen and
hydrogen and tritium isotopes of the springs and surface water in the catchment area of the Erwu spring of
Xichang are combined to identify the hydrogeochemical characteristics and genesis of the spring water. The
chemical components analyses show that the spring waters with low TDS are neutral to weak alkalinity
groundwater, and are of HCO,; - Ca + Mg and HCO, - SO, — Ca - Mg types. The chemical components of the
surface waters are similar to those of the spring waters. The hydrogen and oxygen isotopes illustrate that the
spring waters and surface waters are of meteoric origin, and there is no isotope shift of oxygen. Moreover,
tritium isotopes demonstrate that the spring waters originated from meteoric waters, and experienced a long
runoff time. local fault and fold structure are helpful in leading to interaction between the meteoric water and
carbonate, gypsum of clastic rocks, and the cation exchange with clay minerals of Quaternary sediments
subsequently occurs, which results in the major chemical constituents of Ca>*, Mg”* , HCO; and SO~ in the

spring waters. In addition, some water samples with high concentrations of Na* and SO}~ can be interpreted
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by the influence of sewage and chemical fertilizers.

Keywords : catchment area of a spring; hydrogeochemical characteristics; oxygen and hydrogen isotopes;

water-rock interaction; genesis
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Fig. 1 Simplified map of geology and sample locations

(a) and hydrogeological profile (b) in the study area
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Fig.2 Piper diagrams of water samples in the study area
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Table 1 Chemical and isotopic compositions of water samples in the study area
i/ TDS Na* K* Ca®* Mg* Cl- SO;”HCO; Si0, TH
His R .-y ¢ pH 8D/%0 8'80/%o *H/TU KA

/(mg-L™1)

XC042 JR7K  120.5 14.0 7.49 193.7 11.5 0.1 31.9 149 7.9
XC170 J#7K 150 13.0 7.55 255.412.9 0.1 41.8 21.1 4.8
XCI71 5K 25.0 13.0 8.00 227.2 11.9 0.1 36.8 18.4 4.0
XCI198 /K 20.5 15.0 7.91 184.9 6.0 0.1 39.7 13.3 11.9
XC199 7K 4.5 13.0 7.90 246.924.6 0.1 35.0 15.4 8.7
XC210 5K 1.3 15.2 8.10 268.219.6 0.1 39.4 20.5 9.5
XC534 5K 501 11.0 7.73 153.0 8.0 1.0 34.4 10.5 10.7
XC535 =K 2.1 13.0 7.8 157.5 9.4 0.6 35.6 9.5 9.0
XC702 K 11,0 15.0 7.75 162.010.0 0.6 36.1 9.8 9.7

37.3145.0 13.8 141.0 -95.3 -12.74 <2.00
62.8 183.9 15.0 191.2 -95.2 -12.74 <2.00
50.7 173.3 14.2 167.6 -96.2 -12.73 <2.00
18.6 162.7 10.4 154.0 -83.3 —-11.85 2.11
66.8 152.1 15.3 150.8 -92.9 -12.59 <2.00 HCO; - SO,—Ca - Mg + Na
79.4 159.2 14.8 183.0 -96.3 -12.69 <2.00

HCO;—Ca - Mg
HCO; - SO,—Ca - Mg
HCO; - SO,—Ca - Mg

HCO;—Ca - Mg

HCO; - SO,—Ca - Mg

13.2 146.3 - 128.8 - - - HCO;—Ca - Mg
18.0 146.3 - 127.7 - - - HCO;—Ca - Mg
20.3 146.3 - 130.6 -93.8 -12.18 <2.00 HCO;—Ca - Mg

SR ZE (8D A1 818 0) BILL V-SMOW ARHEL H s pH N JCEAK , “TDS” My i fdPE A, “ TH Jy A« - FoR R4,
2 MREZKENT PIENIEEH

Table 2 Saturation indices and log P, for water samples in the study area

R/ XC042 XC170 XC171 XC198 XC199 XC210 XC534 XC535 XC702
ip ¥a) -0.43 -0.20 0.18 0.15 0.00 0.28 -0.19 0. 00 -0.09
A=A -1.01 -0.52 0.23 0.03 -0.19 0.49 -0.75 -0.39 -0.54

nE -2.25 -1.96 -2.08 -2.46 -1.99 -1.89 —2.64 —2.49 —2.44
WA -2.67 -2.39 -2.52 -2.87 —-2.42 -2.30 -3.09 -2.93 -2.86

Vg 0.51 0.56 0.53 0.37 0.57 0.52 - - -

B i 0.04 0.09 0.07 -0.09 0.10 0.06 - - -
log Pey, -2.40 -2.37 -2.84 -2.77 -2.80 -2.97 -2.65 -2.79 -2.65
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