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Abstract; The value of 8 Cl can be used to indicate the intensity of evaporation, possible sources and controlling factors during
salt lake evolution. In this paper, 12 brine samples were collected and their chlorine isotopic compositions were analyzed. The re-
sults showed that the values of 8% Cl range from —=0.10%o0 to 1.36%o, with an average value of 0.55%o. The values of 8" Cl in the
lakes of sodium sulfate type range from —0.10%o to 1.36%0, with an average value of 0.56%o, and those of magnesium sulfate type
are from 0.14%o to 0.82%o, with an average value of 0.48%o. In comparison with the chlorine isotopic composition of brines in Qaid-

am Basin, it is found that the average value of *"Cl in the investigated area is greater than that in the Qaidam Basin. Among three
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brine types, the 8% Cl values of sodium sulfate type brine are highest, those in the magnesium sulfate type brine are lower, and
those in the chloride type brine are lowest. The evidences of the different salinization of groundwater, the 8% Cl values of salt lake
brine and the ratios of Br/Cl indicated together that the salt lakes located in the eastern and northeastern may be supplied by saline
water from the Tertiary stratum, while the other salt lakes are mainly affected by evaporation. The distribution characteristic of the
8%7Cl values showed that the evolution of these salt lake brines may be affected by multiple factors such as tectonic activity-induced
supplies of Tertiary deep waters and the water-rock interaction in Tengger Desert region.

Keywords; Chlorine isotope; salt lake; brine; Tengger Desert
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Fig.1 Sketch map of sampling location and geology in the Tengger Desert
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Tab.2 Hydrochemical composition and chlorine isotopic compositions of salt lakes

W TR B/ (¢/L) Br/ 8cy
zﬁ? *ﬁ)ﬁ N 2 - . pH
K*  Nat  Ca¥ Mg cl”  S0Y HCO; C€OY  gfppr (mg/L)

%0

1 MX%Ed  5.42 104.38  0.14 349 12935 61.70 1.46 <0.005 305.20 36.80  7.99 1.13
2 A A 1.29 103.45 0.47 340 15280 2496 0.18 <0.005 286.45 2.27 7.62 0.28
3 B I 1.03  68.85 0.51 5.37  62.18 83.06 0.07 0.03  221.07 2.48 7.72  0.55
4 e R 091 8522 041 1.60 9832 5290 0.27 <0.005 239.50 1.20 7.54 0.19
5 M+ 4.82 7501 0.54 1.28 98.41 3540 0.18 <0.005 215.55 0.80 7.69 1.04
6 RS 0.58 26.73  0.50 2.04 3241 21.71 0.12 <0.005 84.02 0.87 7.60 0.80
7 RERU 0.96 20.66 0.17 1.64 3136 8.48 0.24 0.03 63.43 1.50 7.55 0.06
8 2 4.15 117.85 0.31 6.70 184.78 27.74 0.28 <0.005 341.66 8.58 7.48 -0.10
9 Fre 2.25 11393 0.19 11.02 178.34 4272 0.33 <0.005 348.63 2375  7.32 0.14

10 TR 2.27 10230 0.25 10.53 166.70 32.55 0.25 <0.005 314.73 1.88 7.89  0.82
11 EEZikk 430 134.61 0.19 392 134.63 119.45 0.72 <0.005 397.46 2443 791 0.31
12 s E 3.31 142.17 0.30 2.82  153.78 103.72 0.49 <0.005 406.35 51.90 7.57 1.36
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Tab.3 The gram equivalent value of the main hydrochemical composition and hydrochemical type

B2 R/ mEq FRRE
H5 PRI KA
CO;” HCO; SO7  Ca* Mg®™ Knl Kn2 Kno3  Knd
1 (PR 0.01 1.98 106.23 0.58 24.04 0.08 4.40 183.63 3.44 TR BRI 70
2 A 0.0 025 4370 198 23.81 0.01 1.70 22.13 0.13 T TR i W1 78
3 FA BRI 0.09 0.10 147.90 2.18 3825 0.01 3.66 67.86 0.08 B R A 78
4 eI 0.01 038 9420 1.75 1140 0.03 7.19 5376 0.22 R R4l 75y
5 H 3 0.0 026 6413 235 928 0.02 554 2731 0.12 T TR i W0 764
6 RS 0.02 0.19 4267 236 16.04 0.01 233 18.09 0.09 T TR i W1 78
7 bl 0.10 0.38 1683 081 13.02 0.03 1.25 20.78 0.8 TR lR4h I 7y
8 T 0.01 0.38 47.37 127 4577 0.01 1.02 3728 0.3l TR i Y 78
9 e 0.01 044 7236 077 7466 0.01 097 93.68 0.59 TR W 78
10 F s 0.01 0.34 56.04 1.03 7252 0.01 0.77 5425 034 TR B W 78
11 koK 0.01 096 202.32 0.77 2656 0.04 7.44 26195 1.26 R A Y 78
12 ik 0.01 0.63 170.14 1.18 1850 0.03  8.68 144.06 0.55 TR RN 7
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Fig.2 Ranges of 8”Cl values in different geological bodies and in the investigated area

TR 2B Brx10°/Cl) 78 5 /K 78 K 8 M BF 5T b 8 20l 1E W 2 — b Sz It L o 4 P2 B8 1) B A4 47
B 5 DX P L2 i 8y Rl gt | L 2 SRR RS SA (Y 87 CL 5 Brx 10°/C1 5L BE IE ARG, A .y =
0.15x+0.12(n=4,R*=0.98) (& 3).

— BT, B R A AL, 87 CL (BT i KA, 1M Br/Cl L AEL TR 386, i e Ak 4 AN 2R ARG 8V CL 5
Br/Cl (B 5 105 BE TE ARG ARG R B R = 0.98 3l 4 R SE 4t F 28 R e 4i . iLhY , vl k-5 121X 1
JEATE K NS = R BUKAMA A X5 40 8 AR kI K AR Y 87 CLE S Br/Cl HC A 5 SRR G, 0 % 0 v T 2%



SR GE S A VR R B L & MR AL A A 1157

035+

0.28 y=0.15x+0.12

' R?=0.98
g 0211
Y
X
St
8 0,144
i =-0.02x+0.04
0074 5 Y0

3CY%o

Pl 3 BFSE X ER I MK Y 87 CLE S Brx10°/CL5E AR (1, B % il , 2 A, 3. b, 4 5,
SIS, 6 K =FE, 7 R, 8 BT, 9 R, 10,3 2248, 11 BERk, 12 mikE)

oai s
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Fig.4 Contour map of the chlorine isotope in Tengger Desert
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