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Chemical Denudation Rates and Carbon Dioxide Sink in Koxkar Glacierised

Region at the South Slope of Mt. Tianshan China
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Abstract Chemical denudation rates and carbon dioxide sink were from water samples from ice-melt water precipitation and river water
were collected daily from June 21" to September 10" in 2004 in the Koxkar glacier region south slope of Mt. Tianshan China. The law
of conservation of mass was applied for calculating chemical denudation fluxes and transient carbon dioxide sink. It is found that (D
There were average of 60.7 kg km’- d ~'and 60.2 kg- km’- d "' solutes supplied by precipitation and ice melt-water
respectively which accounted for about 7.7% and 7.6% of the total solutes of bulk river water 791.2 kg- km’- d ™'
Consequently the rate of chemical denudation derived from the crustal flux was 558.0 kg km>- d "' accounting for 70. 5% . @
Carbonation weathering was 308.9 kg- km’- d ' and heavier than that of the other chemical denudations. The crustal
concentration of bicarbonates HCO;  is attributed chiefly to the carbonation of carbonates limestone and dolomite  and
aluminosilicates/silicates. A further important source of bicarbonates and sulphates is pyrite oxidation coupled with limestone/dolomite
dissolution. The transient carbon dioxide sink can be estimated by ion balance law which is 81.0 kg km’- d ™' accounting for
14.2% . @ The chemical denudation rates was 641.1 kg  km®- d ' with relationship of specific conductivity to concentrations of
dissolved carbonate in water which is only 4. 4% less than that obtained from mass balance method without regard to carbon dioxide
sink. The study also implied important to evaluate chemical denudation fluxes of poor data in western mountain area China. However
because of without chemical analysis and ion partitioning the transient CO,drawdown cannot be established.
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Fig. 1  Sketch map of sampling sites in Koxkar glacier region
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Fig.2  Plot of mean daily discharges with mean daily air temperature
and precipitation totals recorded in Koxkar region from

June 21" to September 10" in 2004
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Fig.3  Plot of specific conductivity and mean daily discharges
in Koxkar glacier region during melt season in 2004 3.3
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Table 1  Differences among the ion concentrations of different water in Koxkar basin/mg- L~
v Na* K+ Mg * Ca?*
21 0.29 1.98 0. 04 0.11 0.79 0.01 0.34 1.63 0. 04 2.74 7.84 1.0l
20 1.18 5.67 0.15 0.5 6.94 0.03 0.17 0.53 0.02 4.15 11.92  0.63
82 4.04 5.95 1.88 2.84 4.5 1.32 2.66 4.26 0.97 14. 62 24.21 4.29
cl- NO; S02- HCO;
N E ;
21 0.21 1.57 0.03 — — — 0.52 3.22 0.05 9.96 31.91  3.38
20 2.35 9.56 0.32 1. 06 2. 64 0.02 3.24 14.32 0. 66 8.32 32.34  0.29
82 3.93 8.42 1.99 0.82 2.13 0 18.94 29.36 12 42.32 69.94 5.44
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Table 2 Joint empirical orthogonal function analysis NO; N()}—
of the major ion concentrations of the river _
, , 1.18%. NO,
samples collected in Koxkar region
EOF1 EOF2 EOF3 EOF4
Na* 0. 824 0.448 0. 181 0.223
K~ 0. 846 0.325 0.270 0. 160
Mg * 0.823 0.379 0.270 0.207
Ca®* 0.171 0.222 0.959 -0.005 23
(O 0.369 0. 807 0.204 0.323 '
NO; 0.214 0.254 —-0.003 0.942 3.4
SO%’ 0.339 0. 895 0.133 0. 151
HCO; 0. 642 0. 042 0.761 0. 054
35.15 25.22 21.71 14. 19
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