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Fig.1 Location of the study area and distribution of the sampling points
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2 HER %

2.1 HREESHRD

KA SR B RS ) 7™ 5 3 A AR S RS e B
SR, HORAEIKAE 40 21, AT H AL S 57 IR K il 25
ToE FAETEE D0 e R, RIE
SOLE DL 1, AR SR SE UG K% A K
SCHIL T TR b BT B85 b ST A e A I e AT R
I, FE B RS S SR K B S P LR A 4
B TR R S CEAGEATIN  , I0 a5 B 38 2o BA B
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PR EAFE IR SR A K SCHEIR AL FF1IE , Piper —
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3.1.1  RALE L 5 54

SR IX b F K RN SR K Ak 2 4 IR 4 S
INZHLIX I K pH 1A 6. 85 ~8. 17, F-H4{E K 7. 88,
DS fH M 196. 7 ~ 378. 52 mg/L, ¥ 4 {H N
302.38 mg/L; B 5K Sr %54 0.42 ~2.46 mg/L, %
ANHLFIKRGE Sr % 4R, pH {625 6.19 ~8.01,
SEAA(E A 7. 45, TDS {54 128.89 ~696. 18 mg/L,F-1
B W 448. 94 mg/L, HiR/K5H RKKZ 2 550
PE, TDS IS5 B SR IK 9 TDS {8 ¢ b 3R K i
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Tab.1 Hydrochemical indexes of surface water and groundwater in the study area

. HiFIK (T7K) WK
ML 5 - = o = = o
FRMH /ME YA FRifE2E IFNE] /ME YA i
pH {& 8.17 6.85 7.88 0.31 8.01 6.19 7.45 0.41
TDS/(mg - L") 378.52 196.70 302.38 52.23 696. 18 128.89 448.94 255.23
Na* +K*/(mg-L™") 58.36 1.62 22.05 14.18 127.62 3.65 38.61 35.29
Ca®*/(mg- L") 521.00 42.08 92.43 111.10 236.47 24.05 79.53 44.80
Mg?*/(mg -+ L") 29.16 10.94 18.91 5.36 136.08 4.86 31.85 27.69
Cl~/(mg- L") 31.91 14.18 22.82 5.46 262.33 10. 64 58.21 59. 62
S0~ /(mg- L") 146.76 14.49 44.44 29.96 207.88 6.47 81.93 64.39
HCO; /(mg - L7')  347.81 152.55 240.27 46.56 652.91 47.81 264.58 128. 00
S?*/(mg - L") 0.49 0.22 0.28 0.96 2.46 0.42 0.92 0.49

N FERE T, MK A SRk BHE T i
KKK Ca>* > Na® +K* > Mg* | BB 73 21Kk
i HCO; >S0;™ > Cl- , BIFHE & ey —3%, a4
S T2 XS K S5 10 T KA E AR BT SRR &

TP BRIEIR . B SR K B BRI 4 B, X P T
LR 32 M SR 7K, Sr F &R 0.42 ~2.46 mg/L,
aE R KRR RAKP S FEANT
0.4 mg/L MZRI (& 2) iz X 5 %K & T4
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Fig.2 Strontium content of mineral spring in the study area
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Fig.4 Gibbs diagram of mineral spring in the study area
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Fig.6 Genesis diagram of mineral spring in the study area
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Fig.12 Endmember diagram of mineral spring material in the study area
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Tab.2 Major trace elements content in rocks in the study area (datas according to reference [21])
LR ' JLE A h/10 70
Sn As Sh Bi Hg Te P Cr Rb Zr Hf Ba Co Cu
bRy 4.2 9.51 0.73 0.46 0.01 0.033 596 83 117 187 4.9 446 17.1 37.1
b 2.1 5.62  0.06 0.06 <0.005 0.041 356 27.1 44.2 82.2 2.4 688 5.4 9.7
=1 2.2 57.17 0.71 0.21 0.021 0.045 476 476 84.3 150 4.8 172 511 13.3
WA <0.5 0.85 0.19 0.04 <0.005 0.026 212 3.9 8.6 31.8 1.2 79.9 6.5 6.4
ZR#{H (1964) 2 1.8 0.2 0.17 0.08 - 1 050 100 90 165 3 425 25 55
R . JLE A /1070 .
Sr AY Zn Li Be Sc Ga Nb Mo Ta W Pb Th Ni
bRy 602 88 106 48.8 2.34 12.6 18.9 16.4 0.21 1.31 1.57 8.42 13.3 35.8
ik 1751 28.1 19.3 18.8 0.73 5.97 4.41 4.42 0.1 0.33 0.32 9.15 7.55 12.5
s 1790 38.8 45.6 17.9 1.04 5.11 9.29  7.99 <0.1 0.69 0.69 8.25 1 22.3
WA 2264 15.00 9.40 7.70 0.29 2.60 1.77 1.48 <0.1 0.10 0.14 1.07 3.23 13.5
ZE#{H (1964) 375 135 70 20 2.8 22 15 20 1.5 2 1.5 12.5 9 75
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Formation mechanism of natural mineral water in Guinan area of the
southern Qinghai Lake

QI Zexue', ZHANG Jiting', HE Sheng', ZHANG Yongxing' , ZHANG Guoqiang’, ZHAO Shengjun’
(1. Xining Center of Natural Resources Comprehensive Survey, China Geological Survey, Xining Qinghai 810012, China;
2. Environmental Geological Exploration Bureau of Qinghai Province, Xining Qinghai 810000, China)

Abstract; Guinan area is located in the water conservation function area of Longyangxia section in the upper rea-
ches of the Yellow River. The mineral water resources are very rich but with low degree of research. This area is
basically in a natural state without exploitation or utilization, and the drinking water in some villages and towns is
difficult to get. It is of great significance to study its occurrence, distribution and formation mechanism for the sus-
tainable development and utilization of mineral water in this area and to solve the problem of drinking water in
scattered villages and towns. The distribution characteristics of mineral water in the study area were systematically
sorted out by statistical analysis, water chemical isotope and other graphic analysis methods. The accumulation
mechanism of strontium — type natural mineral water was comprehensively discussed from the aspects of water
chemistry, isotope and trace element background value of surrounding rocks. The results show that the strontium
content in the groundwater in Guinan area ranges from 0.42 to 2.46 mg/L, with an average content of 0.92 mg/L,
which belongs to the weakly alkaline strontium mineral water. Its hydrochemical composition is mainly controlled
by water — rock interaction, and the background value of high strontium in regional rocks provides the material
source for the formation of mineral water. The highly developed bedrock fissures provide a good migration space
for the formation of mineral water. The research results could solve the difficulty of water use for some residents
and provide a directional target area for the sustainable development and utilization of subsequent mineral water re-
sources, and help the high — quality development of mineral water in Qinghai Province.

Keywords ; the southern Qinghai Lake; Strontium type mineral water; formation mechanism; hydrogeological sur-
vey
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