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Changes of stable oxygen and hydrogen isotopes in summer Dali-nor Lake in Inner Mon-
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Abstract: As one proxy of water evolution, hydrologic cycle and water balance in lakes, the stable isotopes of hydrogen and oxygen
(8D and 3'0) had been wildly utilized during lake researching. However, one problem is that a few works based on stable iso-
topes of lake water had been done in Cold-Arid regions of China. In this paper, to analyze the relationships of 3D and 8'%0 and
their feedbacks on precipitation process and vaporization process, totally 144 samples of lake water, river water and precipitation
water had been collected in summer Dali-nor Lake, which locates in Cold-Arid area of Inner Mongolia, North China. Meanwhile,
the typical physical and chemical proxies of lake water had been measured, such as temperature, salinity, pH value, and so on. By
comparing the values of 8D and §'8 0 among different types of sample, we concluded that; The values of classical physical and
chemical proxies of lake water offset a certain degree following depth change, and are also a little different between different regions
at the same water depth. But there are no clearly fluctuations appeared, such as thermocline and halocline, in summer Dali-nor
Lake. As a whole, the characteristics of water mass are essentially stable in summer Dali-nor Lake. But, the values of 3D and §'*0
both become lighter and lighter following water depth changing. For example, the value of 8D and 80 are about —31.723%o and
—1.785%o in surface water, and about —31.776%o and —1.838%o in bottom water, respectively. The meteoric water line is 3D =
8.22 5'80+6.82 (R*>=0.936, n=42) , which shows that the change of 3D and 8'0 in precipitation had influenced both by rain-
fall process and vaporization process in Dali-nor Lake. The precipitation may have stronger influence on fractional distillation of 3D
and 3" 0 than evaporation process in July and August. Correspondingly, the evaporation process may have stronger influence on

fractional distillation of 8D and §'80 than precipitation process in June and September. As a result, the relationships of 8D and
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3'%0 in surface water and bottom water are different in summer Dali-nor Lake. The relationship in surface water is nearly with those
in precipitation and river water, but the relationship of bottom water is close to those in groundwater. Resumptively, the value chan-
ges of 8D and 3'0 in surface water might be influenced mainly by evaporation process and precipitation process, and those might
be influenced mainly by groundwater input in deeper water.
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Fig.1 Sample locations of the summer water in Dali-nor Lake
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Fig.2 Physical proxy changes in different depths in summer water in Dali-nor Lake
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Fig.3 Stable isotope variations in summer precipitation in Dali-nor Lake

3.3 X B M Z oKk ik [B) i K 2 [a) TR AL HRAE

WK BE 32 B T A R KRN 45 DR 28 0 3 S, 0 1 1 B — 2 W BE 1 e . AR SO R i
12 AR P DL-11 SRR, P 429°0 9.0 my DL-1 UK SR, FHIZ0 1.3 m(36 1) 45 A AK
TRASAL B SRRE IR, 43 S5 BURE B85 19 DL-4 DL-5 . DL-9 1 DL-11 BURE 5 8D 8™ O {8 i 7k A5 AL i AT
PRAMFIE , M Ay 8 ANBURE S KA 8D 8" O T4 & 40T, e, 36T 3K LI /K MM Xt B 1 B Ak s
P, AR R RV E WK 2 R SRR IR FE R B M 7Kk h 40 465 D9 28 S M L 11 25 57, AR SO S TR 0~
1 m KARAE R B 2KAR REE 4~5 m KARVE R 2 KA TREE 7~9 m ARAIRME N2 KAA, 78 I LRl T X ik B
IR Z K 8D 3" 0 {H A3 A A8 AL HEA T 40T

W25 TR BE B30, WA K MR v 8D (8" O R H B — i TR JEE B0 i 0, 244 4R S [ 3 /0 A 14 [ 437 22 A1 6 i B
FEIEA—Z ([ 4). #IEAH : i EZAE0~1 m) B h)ZKIK(4~5 m) , ZHEGE S 3D 8" 0 1l
B [ A AR 67 (PR DIL-11 g5k 30 0 S 06 A PR A vP 32 B9S2 , S Se e 004 03k, %% 2) . a1
DL-9 ffi, /K PR E [R5 Al phy 2 KRB 2K A, 8" 0 SE X 01 H BLZY 0.03%o 9 ff 1F (3 2, 2488 2% &
FILARR S, AT LA ) 5 H 2 KK (4~5 m) BIUEJZ KK (7~9 m) | A HORE 5 35K b 8D SF- 3 B4R 24
PR RV FRBE (0 0 7, TS TR BORE 24 8™ 0 SE (B A8 AL 20 1 B 2% 5. N7 DL-5 1 DL-11 45, 7K 1 8'°0 734
1 BN [ B 1 (DR RS 18 2 20 51 240 0.385%0 11 0.094% , 4 4K [ RE W] LA 2205 ) (PRl 4A B, % 2). 4t
DL-4 DL-5 DL-9 1 DL-11 3 sk 7 , A7 FW1 th i ig DL-4 5ok A 8D 8" O {H s (i FE i M A & i 12
A0~ 1 m) BUEJZ KA (T~9 m) 8D SF-HI{H 1 245 -27.21%o i 71 51 25 -33.45%0 ([ 4A) 5 8" O - H4{H ]
245 1.21%o i 13129 -2.08%o ([ 4B) . HEFHiL, Fobh K b 8D (8" O { Bl %M % T 2 MR 450/ , ELAAR S
bl ERENESR (£ 2).

P TSR 1 7 LI P B 37 25 S5, % K L K TR P 5 2 S5 R S, 52 501 [ — R B S [ il s K A
(9 8D 5" O Rt H B — 5 W FEE F 78 Al 38 3 25 A BN TR] K R 451 3 skt K A [ 37 2601 9 728 Ak ( DA ] — 0% 32
ZEETE 3 ANRE SRR ) L AT LU B, 1] — K GRS (5] 3 53 ] 8D (B R 2% 5204 7.31%0, HEBLAE 1.5 m KR
A (& 4a) 5 80 (KRN 1.32%0, HBLAE 8.5 m /K ERAL (18] 4b) . 45K | B 78 [l — 3 s, il 25 /K IR FY
I, AR 8D 8" O R4 H B 5 W 1 e 3.

Bl b3k HUMIE 2K iR D 50O LRl 7K TR IS% W7 2 UG F7 (9 78 Al i B Horp 7k 4k oD (Y75 1k
SRR E , A BURE S H LR AR B R 2 AR KT A B2 e 24 AR f#a 3, i )2 KRB R 2 K
PREE IR 112 1.40%05 RS TER RIVEEE K AT H b 8O i H BRI S8 i 0 1 A8 4k, S sk ih )2 K AR E R J2
AR, 80 (AR EIf 17120 0.27%0( 3 2).



EXEF . NEFTHREDERPELFERRLT AL E TR 545

DL-53; £8D1E /%o DL-93; 458D 1E /%0 HoAth s 5 8DE U /%o
-35 -33 -31 =29 -27 -25 -35 =33 -31 -29 -27 -25 -40 -36 -32 -28 -24 (a)
(A) 0 L LI 7 B | T T L T T T T T TT T 0
[ |
50 - ] 0 -5-10T"" ] 30
100 |- - - L 4100
L
150 |- - = e 150
200 |- . - e 200
250 - - A — 250
300 |- - - - - 300
350 |- . - s 4350
_ 400 f 1T pe A0
S 450 . - e 450 Z,
£ 500 o 500 ¥
% B " g
550 - - = et 9550
600 - - = - - 600
650 - - - o 650
700 - - - o <700
750 | . Lot e o 750
800 - 1 R 800
«DL-SAL
850 - - FpLog Tt 850
900 |- g FoDL-11 R+ 4900
950 L—------ ) SN I N N N { S I I N S | | | | 950
-35 =33 -31 -29 -27 -25 -40 -36 -32 -28 -24 -20 -45 -40 -35 -30 -25 -20
DL-43 /5 SDAE/ %0 DL-113%4 5. 8D{E /%o K2 7K SDIE /%o
DL-53 15,80 fE/%o DL-9%; 15,8 O /%o oAt 15.8"50 B AR/ %0
25 -15 25 =20 -1.5 1.0 -0.5 30 25 20 -15 -1.0 (b
(B) 0 T AT - T T T T T T T 1] 0
[
50 | _ Gt 450
100 |- 1 F ke - 100
150 |- 4 - kS - 150
200 | . - e 4200
250 g - vhe 250
300 | . - rola - 300
350 |- § - e 4350
- 400 . - oo q400
S 450 | 1k e 1450 &
5 s00 . - i - 500 z
27 | g
550 | . - ool - 550
600 | - - " - 600
650 | . - - ~ 650
o
700 | - - RE <700
|
Por 1 [l 1730
800 |- - o DL-4 i 4 <800
850 - - o DL-Si 4850
«DL-9 |
900 |- - FoDLo1 - 900
950 L———oo S N S ———— IS Y I S L1 1 1 1 1 lg50
-25 =20 -1.5 -1.0 -0.5 -25 20 -15 -1.0 -05 -5 -4-3-2-101 2
DL-43 5,550 fH/%o0 DL- 113 £8"Of/%o K 2K OMH /%0

Pl 4 ok HLIS B ok AR TR 3R (B R/ TRAS AR AR B0 ( (A) 1 Ca) 181 DA 8 LI I 2 AN ] HORE A5,
D ELBE/K RASALNE I s (B) R () Pk LI B 2R [ HURE 5 8" O fELBA/K TR AE FL I 1L
() F1(b) o B €0 BRI LA A — R R LR 45 CRAFF S H=3) K 7 8D (80 {22 57 K/ 1)

Fig.4 Stable isotope changes in different depths in summer water in Dali-nor Lake
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Fig.5 Relationships between 8D and 8" 0 in different water samples and layers in summer of Dali-nor Lake
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