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The distribution and relationship of isotope and nutrient during freeze-up period in the
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Abstract; This study aims at understanding the distribution characteristic and the correlativity of total nitrogen (TN) , total phos-
phorus (TP) , hydrogen isotope( D) and oxygen isotope( '®0)in ice layer and water during the freeze-up period in Lake Dalinuoer
of Inner Mongolia. The results show that; 1) The Lake Dalinuoer water with high content of nutrient is even worse than the fifth lev-
el of water quality( Chinese standard) during freeze-up period. The concentrations of TN and TP in water are higher than those of
in ice layer above the water during the freeze-up period. They are 9.91 times and 3. 11 times in water higher than those of the ice
layer, respectively. It is caused by the process of concentration effect on nitrogen and phosphorus when the lake water freezes up.
It can be found that the interception content of nitrogen is relatively higher than phosphorus in the ice layer, comparing with the un-
frozen period. 2) The effect of thermodynamic isotope fractionation and the inflow supplies of Gongger River together make that iso-
tope content in ice much larger in water during freeze-up period. The isotope content is increasing from the top ice to the bottom
one. 3) The content of isotopic and nutrient appeares significantly negative correlation during the freeze-up period. The correlation
relationship in water is stronger than that in ice, and bottom ice stronger than the top one. It was found that the closest correlation
coefficients is 0. 991 in lake water, and 0. 988 in ice, calculated by SPSS software. The quantitative relationship between the con-

tent of isotope and nutrient (eg. the relationship function; TN = —0.2825 8D —6.0083 and TP = - 0. 0805 3D —1.2395) will
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provide a new method for studying temporal and spatial variation of nutrient content in the lake.

Keywords: Hydrogen and oxygen isotope; nitrogen; phosphorus; freeze-up period; correlation relationship; Lake Dalinuoer
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Fig. 1 The location of water sampling sites in Lake Dalinuoer
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Fig. 2 The comparison of nutrient concentrations within ice and water in Lake Dalinuoer
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Fig.3 The comparison of isotope content within ice and water in Lake Dalinuoer

TEKAAR T 8D ARLIE R A —62. 19%0 ~ —34.99%0, 4% A HI{E N - 39. 04%0; 8" O 25 LG I — 5. 52%0 ~
—1.21%0, 4% EIE T — 1. 89%0. ZEVKIAR T, 8D A5 AL [ h —48. 49%0 ~ —20. 90%o, £ 5 Y{E K — 24. 98%0;
3" 0 AEALIE A —3.50%0 ~ 1.35%0, 45 $HIME A 0. 36%0. {3 T3k HLIILFEAY A7 A9 8D .80 Hfe/h, HY
HAb SAHZBR, X — RS BRI AR

3 itit

3.1 KEGKEFEFLBRESEMELENS HIFIE

5 BUBTIA KA b TN 55 TP e B 973 18] A0 Al AL AR M), 8D 5 8" O 923 1) 43 A B AR th— 55, 1
TR JE 5 [R07 L AR =2 1) S BUAR B A 4 A B (7 T35 BLWAAEE A A7 55,85 3R 3R W 5 TR0 2% LU (M
oAt 35 U 25 5 (181 2, 11 3) . AT s TN TP R B 40 S R LA RFE AU 3. 14 2,69 £%5,8D .8 0 4331l L
HALUNL 715,43 fi5. AT g5 R R iE s (X, 32 A Ch B R0 LK, V5 Ye i o s Ib A AR KA AR Z K
A Z5 /K EEHET RSB NP kB R A /K IR B R W B R W OB PR 0 2 A UK B s
i SRR SOE U 2 S AR LT 58 A5 1k, VS Ak S B b T Je (IR A3 % VKR 0,92 m, KR AT 2. 08 m
(1), 5 DA X IR L, KR 25 A8 KM 7K TR TR, 2 A /K (3 VR M A R . IR AT 8 3Rk
e E WY S R T At DB S e KRR [ A & B AT A5 A9 8D A 8" O EFAIG, A Ay ik B A IR K AN
2T TURS ZRIAT A A T, T3 e %o i EEL T 2 o o 30T 30 R 8 B 1 75% |, BRAIR 1) BT A JR T K TR A7
FAEE AT IR 3 H AR AR A /N 5 B2 I DR (TT /K 2R AR 409 26 % e , 1K 8D .8 0 23]
B TFmK).

5 HLIA KA T TR R T 1 R R 3R B AR A 28 A AR AN AL 5 7K A T g 2 A R AR AL, T L S 0 A R
WA, XA 25 VK K A A 32 3R KA sh.




M BIF kI ML L ERARIEEL TR ES AR L R EFTHH 1163

1 IR HLI R 5 DRJE KR TR

Tab. 1 The depth of water and the thickness of ice at each sampling site in Lake Dalinuoer
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Fig. 4 The distribution characteristics of nutrient concentrations and isotope

content within water and ice in Lake Dalinuoer
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