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Composition Characteristics and Source Analysis of Major Ions in Four Small

Lake-watersheds on the Tibetan Plateau, China

LI He"?, LI Jun'", LIU Xiao-long', YANG Xi', ZHANG Wei’, WANG Jie""*, NIU Ying-quan'"’

(1. Tianjin Key Laboratory of Water Resources and Environment, Tianjin Normal University, Tianjin 300387, China; 2. Urban and
Environmental Science College, Tianjin Normal University, Tianjin 300387, China; 3. School of Geography and Tourism, Guizhou
Normal College, Guiyang 550018, China)

Abstract: To investigate the ionic compositions of small lake-watersheds on the Tibetan Plateau, water samples from the brackish lakes
(Pung Co (lake), Angrenjin Co and Dajia Co), the freshwater lake ( Daggyaima Co), their inflowing rivers and the hot spring
(Dagejia Geothermal Field), were collected during July-August 2013. The results showed that the major anions and cations of the
brackish lakes were HCO, , SO~ and Na* , respectively, and the hydrochemical types were HCO,-SO,-Na and HCO,-Na. The major
anions and cations of the inflowing rivers and the freshwater lake were HCO, , SOi’ and Ca’*, Mg’", respectively, and the
hydrochemical types were HCO,-Ca, HCO,-Ca-Mg, HCO,-Mg-Ca, HCO,-SO,-Ca and SO,-HCO,-Ca. The major anions and cations of
the hot spring were HCO; and Na™ , respectively, and the hydrochemical type was HCO,-Na. Water chemistry in the brackish lakes
was primarily dominated by evaporation-crystallization processes, while the inflowing rivers and the freshwater lake were mainly
influenced by carbonate weathering, and the hot spring was mainly controlled by hot water-granite interaction. Ca”* was preferentially
removed over Mg”* from the water when carbonate minerals precipitation occured, which resulted in the high Mg®*/Ca’* molar ratios of
the brackish lakes. In the contribution of cation compositions, the largest contribution was carbonate weathering (54%-79% ),
followed by silicate weathering (13%-29% ) and evaperite dissolution (4% -23% ), and the smallest was atmospheric input (3% -
7% ).

Key words : Tibetan Plateau; lakes; inflowing rivers; ions; sources
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Map showing the lake distributions and the sampling sites
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Table 1 ~Water quality parameters and chemical composition of the lake water and the river water/mg-L !
N EC ..
'8 WiH  pH 1 Na* K*  Ca®* Mgt  Cl- S03- Alk NO; Sio, TDS
/WS cm
F/ME 9.4 6865 2409.20 5.01 1.40 11.10 214.55 799.095307.00 0.10  9.20 6327.88
B 4a4 PYE 9.4 7283 2556.41 5.94 1.87 12.27 273.08 1010.465466.25 0.64  9.55 6603.52
BRMHE 9.4 7469 2754.16 10.03 3.37 14.39 397.04 1216.065614.44 1.19 10.12 7066.67
B/ME 9.5 11355 3545.43 419.05 1.61  93.64 552.80 2721.635819.40 0.21 4.64 10249.72
T SEXIfH 9.5 11524 4038.70 469.14 1.85 105.75 682.51 3362.396216.39 1.04  4.86 11774.54
Wi R 9.5 11583  4249.05 515.78 1.94 113.61 759.25 3711.396383.04 1.75  5.21 12386.05
B/ME 9.8 3910 947.46 68.99 8.12 53.17 231.02 883.79 845.46 0.11 0.25 2912.78
FTmAk SEHME 9.8 4450 1072.96 81.32 12.60 56.85 304.15 1202.401280.27 0.38 3.36  3374.23
R 9.8 5250  1241.31 100.52 20.32 60.48 434.35 1776.411575.26 0.6l 8.84  4061.99
T4k 9.0 167 4.25 0.52 31.18  3.06 1.18 36.27 64.42 0.98 6.45 116. 24
B/ME 8.4 102 .90 0.28 19.71 2.14  0.26 2.61 65.88 1.38 7.72 75. 84
&R FHE 8.6 156 3.23  0.59 31.08 4.74 0.78 10.01 108.52 2.75 9.85 117. 48
RMEH 8.8 260 5.59  0.96 49.31  7.62 1.74 21.91 155.18 3.76 12.62 166. 10
/ME 9.0 281 8.61 1.42 29.87 14.17 1.91 15.78 178.61 0.64  5.03 191. 12
R FHE 9.1 370 16.59 3.21 42.94 33.53  3.82  21.49 304.51 1.61 11.81 287. 50
o e KM 9.3 465 21.06 6.67 53.66 49.39  5.25 27.62 395.28 3.07 15.77 343. 84
W R
f/ME 8.3 42 0.81 0.32 6.93 1.14  0.33 2.09 25.62 0.27 5.01 45.96
FThn4 FHME 8.6 129 2.07 0.88 19.90 3.66  0.61 29.58  40.26 0.39  15.69 93.22
BAM 8. 321 3.64 1.88 32.67 5.24 1.14  68.42 54.90 0.64 21.34 155. 16
TN 4E 8.5 241 0.82 0.56 42.63 5.99  0.81 81.87 61.49 1.43  2.49 167.39
TRHE LR IR SR 8.6 1479 327.05 39.26 2.23 0.29 111.72  65.28 648.55 0.87 303.47 1180.52
e IR - _
TR . BT A AT IS TDS AR b s EhK(10 ~50 g- L7 Z ). Hi A BT A X

EC —3(, 2L IEH A2 912. 78 ~ 12 386. 05 mg-L ™",
AFRUTK (1 ~3 g L") | k(3 ~10 g L7 &

FIINEE 53 5 JE AR K | K B AR, A 32 X AT
JnTsAs TDS W AR LTS Y 45. 96 ~343. 84 mg L™
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of the lake water and the river water
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