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watersheds in the northeast of Qaidam Basin, Qinghai-Tibet Plateau, the water samples from
Bayin river, Hurleg lake, and Tosen lake were collected during May 2021. The results show that
pH., EC, and TDS increase along the flow direction; according to the Sukalev classification, the
hydrochemical types of Bayin river, Hurleg lake, and Tosen lake are HCO;-Cl-Na-Ca-Mg/HCO;-
Cl-Na-Mg, HCO,;-Cl-Na-Mg, and SO,-Cl-Na-Mg, respectively; as a typical closed inland
brackish lake, water chemistry of Tosen lake is primarily dominated by evaporation-crystallization
processes; while Bayin river and Hurleg lake are jointly influenced by weathering, evaporation-
crystallization processes, and sodium salt leaching; owing to the enhanced evaporation, carbonate
minerals are always the first phase to precipitate, resulting in the decrease of Ca’" mass
concentration along the flow direction; the Mg*" /Ca®" molar concentration ratios of Bayin river
and Hurleg lake are low, indicating that aragonite or calcite is probably formed; while the Mg*" /
Ca*" molar concentration ratio of Tosen lake is high, indicating that high magnesium calcite or
protodolomite might be formed; the main sources of Na®, K* and Cl™ in the water body are the
evaporate dissolution such as halite (NaCl) and potash (KCl); moreover, Mg®" and SO?” are
mainly derived from the evaporate (MgSQO,) weathering; HCO; with high mass concentration
and Ca’" may result from rapid dissolution of carbonate minerals, which is also one of the sources
of Mg*".

Key words: hydrochemistry; ion composition; source; spatial distribution; controlling factor;
Qaidam Basin; Qinghai-Tibet Plateau
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1

Table 1 Main Quality Parameters and Ion Mass Concentrations of Water Body

pH / s/ m(Ca2t) | m(K") | m(Mg?") | m(Nat) | m(Cl7) | m(SO7 ) | m(HCO3 ) | m(NO; )
(pS+em | (mg+L™H
8.47 1176. 80 960. 50 72.55 7.35 67.23 207. 47 292. 65 192. 35 318.19 6.28
8.33 878. 20 743.59 64. 88 4.98 47.03 128.78 183. 27 124.42 271.28 4.22
8.13 494, 39 436. 00 54. 10 2.38 26. 64 43.96 67.38 67.15 219. 66 1. 80
8.67 1132.08 864. 00 59.41 5. 80 47.72 124.43 195.07 149. 95 277. 14 2.19
8. 48 984. 68 759. 35 53. 46 5.37 45.16 115.13 179. 20 138. 40 254.04 1.13
8.07 923. 20 728.98 48. 05 5.05 42.67 106. 80 162. 33 125.02 197.59 0.74

9.01 | 21 715.31 22 266.62 36.77 161.38 | 1441.95|6 236.09|9 321.17| 4 701.13 | 1 180.39 1. 36

8.91 | 20 341.58 20 576.72 31. 44 147.27 | 1311.30 | 5677.75| 8 419.78| 4 413. 31 1 151.74 0. 84

8.81 | 17 298.41 17 704. 28 29.25 122.20 | 1141.34 | 4 501.45| 7 341.99] 3 807. 34 1 058.93 0.13

cm( o) , mge L1,

2
Fig.2 Mass Concentration Trends of Main Ions of Water Body Along the Flow Direction
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4 Gibbs
Fig. 4 Gibbs Plots of Water Body
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; Mg*" /Ca®" ,
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:HC(); /Ca;‘ ’ 0. 87 1.01 2.37 | —1.58] —5.83|—0
, 9. 4~12.9, 0.79 0.93 2.04 | —1.71] —6.39| —0.4
12.1¢ 2y, Mgz‘ /Caz‘ 0.72 0. 86 1.65 | —1.83|—7.11| —1.
0.85 1. 00 2.27 | —1.71] —6.29| —5.
( 72.2), 0. 85 1. 00 2.27 | —1.71] —6.29| —5.
N ’ 0. 33 0.48 1.25 | —1.78| —6.36| —5.
HCO; ,  Ca' ( 0.98 | 1.12 | 4.24 |—1.40|—3.05|—1.
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5
Fig.5 Endmember Diagrams of Hydrochemical Lithology
6
Fig. 6 Correlations of Milligram Equivalent Concentrations of the Main Ions in Water Body
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