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Fig. 1 Distribution of the sampling sites in the Manas River Basin
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Tab.1 Statistical results of ion concentration and electrical conductivity in all the samples
HCO; 803~ NO; cl- Ca2* Na* Mg®* K* F- TDS EC .
/(mg-L"") /(mS*m) P
6.48 0.93 0.00 0.19 2.47 0.20 0.16 0.04 0.00 8.20 16.40 6.92
105.30 88.11 5.18 2.45 72.45 21.61 12.31 1.44 1.31  214.00 429.00 7.86

44.84 32.49 3.53 1.25 28.45 5.28 4.18 0.59 0.19 86.23 172.46 7.20
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Fig.2 Change trends of main ions from the glacier

terminal to the debouchure
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Fig.4 Change trends of the concentrations of secondary ions
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Fig.5 Change trend of the percentage of secondary ion
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Tab.2 Growth multiples of the concentrations of ions
/(mg+ L")
SO;”  ca?t Mgt a” Na* K*
927.86 2473.67 162.98  997.33  856.13  325.49

64 346.16 44 918.84 7 688.25 2454.97 7532.19  595.31
69.35 18.16  47.17 2.46 8.80 1.83
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Tab.4 Matrix of correlation coefficients between ion concentrations and TDS
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Na* 0.636 0.814 0.933 0.832 0.924 0.701 0.431
K* 0.429 0.384 0.411 0.177 0.512 0. 645
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Changing Process of Hydrochemical Composition in Stream
in Glacier Area the Tianshan Mountains
HE Zheng~giang' LI Zhong—qin®>  CHEN Tiande' ~ HU Li-an'  YANG Ji-shuai'
(1. College of Earth and Environmental Sciences Lanzhou University Lanzhou 730107 Gansu China;
2. State Key Laboratory of Cryospheric Sciences/Tianshan Glaciological Station Cold and Arid Regions Environmental
and Engineering Research Institute Chinese Academy of Sciences Lanzhou 730000 Gansu China)
Abstract: In the investigation on Pilose Antler Glacier in the west Manas River Basin in middle northern slope of

the Tianshan Mountains in August 2014 thirty water samples were collected from glacier-surface streams to the
Danan Ditch Debouchure and other main rivers. A quantitative analysis on the variation of different ions and the af-
fecting factors from glacier precipitation recharge source to the debouchure was carried out based on analyzing the
relationship between the hydrogen and oxygen isotopes with Gibbs diagram analysis hydrochemical Piper diagram
analysis and correlation analysis. The results showed that river water in the mountainous area higher than 2 000 m
a. s. 1. was sweet fresh water with TDS lower than 100 mg * L.™'. The river water was weakly alkaline the pH
value varied in a range of 6.92 —7.86 and there was a good correlation between TDS and EC. The main anion
and cation concentrations in river water were in orders of HCO; >S0;” >NO; >Cl~ and Ca’" >Na® >Mg"* >
K*. The ion concentration in water was slowly increased downstream and the change process was different from
different ions. Such difference was mainly caused by the petrographic composition of riverbed rock and the complex
interactions between ions. The effects of the affecting factors was in an order of water—ock interaction > precipitati—
on contribution > concentration by evaporation. The contribution of sulfate rock was high especially to SO; ™ in-

SO;") - Ca’*. The Cl~

Mg** and K* concentrations were affected by hydrochemical interaction. NO; came mainly from human ac—

crease and the water chemical type was converted from HCO; — Ca’* to ( HCO;
Na*
tivities and natural biological function and F~ was mainly derived from rock.

Key words: mountain stream; glacier area; hydrochemical property; process analysis; Manas River Basin



