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Abstract: Utilizing the environmental isotopes, which exist widely as one proxy of lake water evolution process, has become
one important direction in lake sciences.In this paper, a total of 77 samples of lake water, ice and precipitation water were col-
lected in Dali-Nor Lake, which locates in cold-arid areas of Inner Mongolia; and changes of 6D and §'® O and their responses to
freezing process in Dali-Nor Lake are analyzed. The comparison of the changes of 6D and 'O among lake ice, lake water and
precipitate water shows that: (1) Following the freezing process, the values of ASD, A8'® O between bottom (65 cm) and sur-
face (15 cm) ice layers are both above zero.But in fast stage and stable stage during lake ice forming, the change range of water
stable isotopes is different.Meanwhile, the values of 8D and 'O in water under the ice are about 13.85 %y and 2.23 %, lighter
than those in lake ice.In addition, the river inflows have more obvious influence on value changes of 6D and 8'®* O among differ-
ent sites in winter than in summer. (2) The 6§D and 6" O values of water (both summer and winter) and ice are both in right

side of the global meteoric water line (GMWL) and local meteoric water line (LMWL), which shows that the evaporation
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process has certain influence on the fractional distillation of water stable isotopes before the lake ice formed. On the other hand,

the values of 8D and 8" O in lake ice and winter lake water have the same slope range and both in right side of the values of D

and 6" O in summer lake water, which shows that the freezing process has obvious influence on the fractional distillation of wa-

ter stable isotopes during the lake ice forming process.

Key words: hydrogen isotope; oxygen isotope; freezing process; Dali-Nor Lake; cold-arid area; geochemistry.
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Fig.1 Characteristic of local climate in Inner Mongolia and sample sites in Dali-Nor Lake
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Table 1 Sample locations of lake ice and water in the Dali-Nor Lake during January 2013

P uh B4R ZE ) AT E) KT (m) VKR (m)
1 A7 116.695 9 43.370 8 3.0 0.92
2 B4 116.598 7 43.3326 6.8 1.01
3 C5 116.632 9 43.300 5 8.5 0.93
4 C7 116.722 3 43.300 0 7.3 1.01
5 D4 116.603 6 43.267 7 1.7 1.12
6 D6 116.666 9 43.266 7 7.0 1.21
7 El 116.501 2 43.233 6 8.1 0.90
8 E2 116.516 9 43.216 9 9.5 1.06
9 E5 116.633 9 43.233 4 7.8 1.10
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Table 2 The change of A6D and Ad'® O between different layers of lake ice
JE ‘ S : : :
A7 B4 C5 C7 D4 D6 El E2 ES5
35~15 cm 2.50 —0.46 —0.43 2.75 0.69 0.58 2.86 5.46 1.15
ASD%) - -
65~15 cm 2.69 1.32 0.28 3.03 0.97 0.51 4.55 8.23 5.45
35~15 cm 0.44 —0.23 0.20 0.72 0.23 —0.03 0.17 1.13 —0.03
AT O - . - -
65~15 cm 0.62 0.44 0.15 0.35 0.15 0.08 0.57 1.72 1.77
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Fig.3 Changes of ice grown rate,ice density and 6D,6'* O value during the freezing process
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Table 3 The average value of dD,8'¥ O in precipitation,lake water and ice

HE K HZWik Z K ATk AT IR0
oD —64.23 —37.66 —41.15(—36.55) " —27.30 —34.23
8180 —8.33 —3.38 —2.24(—1.49) " —0.009 —1.123
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