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Fig. 1 Geologic map of Shizigou anticline structure area
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Table 1  Stratigraphic chart of Shizigou anticline structure area
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Table 2 Chemical compositions of deep brine in Shizigou anticline structure area
Az R TDS K* Na* Ca®" Mg Li* Ccl-
BT Res ,
e /(grem™) /(g L") /(g-L7") /(g-L7") /(gL™") /(gL7") /(mg-L7") /(g-L7")
Wi 23 -1 TRR RN Y 1.11 156.20 1.90 57.18 0.25 0.10 4.69 67.56
Wi 28 Afb 7 1.08 134.30 1.49 49.91 0.68 0.29 27.18 78.53
Wi 24 AT 1.20 329. 60 6.90 120. 50 0.16 0.02 1.24 186. 80
Wi 20 A fbgs A 1.20 329.10 4.66 121.10 0.50 0.09 77.50  181.70
Wi 40 ALY 1.20 312.70 5.43 114.60 0.26 0.02 3.02 177.00
Wi 32 -3 R 7 1.17 269.50 5.01 98.43 0.46 0.12 88.50 151.60
Wi1-2 R 1.19 300. 50 3.77 112.90 0.30 0.02 3.45 167.00
Wi 42 R 7 1.20 326.10 7.25 121.10 0.19 0.12 1.15 181.10
Wi 47 i R 7R 1.17 271.90 7.02 98.35 0.56 0.09 88.00  145.90
Wi 203 B2 M A 1.04 62.36 0.87 23.09 0.24 0.11 11.91 35.59
Wi 207 i R i 7R 1.22 344.30 5.33 128.00 0.10 0.02 0.22 183.30
Wi 43 i R 7R 1.22 336. 10 8.08 122. 80 0.22 0.06 1.53 187.80
Wi 201 Sk Es R 1.20 308.70 7.34 113.00 0.25 0.13 0.65 174.70
S0%- HCO; €O~ B,0, I~ Br~ St Cs* Rb*
B R
/(g-L™") /(mg-L™")/(mg-L™") /(g-L™") /(mg-L")/(mg-L"")/(mg-L"")/(mg-L"") /(mg-L")
Wi 23 -1 27.61 32.39 0.00 1.48 9.80 76. 00 10. 86 <0.104 8.96
Wil 28 1.94 58.39 0.00 1.24 14.10 28.00 106. 00 7.07 7.93
Wi 24 11.18 0.00 0.00 4.01 16.70 29. 60 11.38 7.51 34.78
Wi 20 15.80 0.00 0.00 5.03 21.10 30. 40 20. 28 31.16 29.20
Wi 40 11.06 0.00 0.00 0.44 29.30 38.53 17.88 51.50 37.23
Wi32 -3 7.82 0.00 0.00 5.77 28.20 36.73 29. 64 43.32 39.29
Wi1-2 12.95 131.50 0.00 3.30 18.50 29.33 7.49 12.54 20.68
Wi 42 11.93 214.50 0.00 4.33 18.80 2.74 12.85 8.64 40.09
Wi 47 15.51 0.00 0.00 4.34 29.50 0.10 32.51 58.22 49.85
i 203 1.76 137. 60 0.00 0.61 6.10 13.50 39.59 6.11 6.25
Wi 207 23.73 286. 10 0.00 3.67 17.70 14.42 10. 40 9.10 28.26
Wi 43 12.15 934.20 0.00 4.48 22.25 31.67 11.94 11.81 43.53
Wi 201 8.56 198.70 0.00 4.46 17.75 0.30 8.25 10.01 38.09
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Fig. 2 Structural map of three — dimensional seismic reflectors for K16 layer in Yingxi, Qaidam Basin
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Table 3  Ionic ratios of deep brine in Shizigou anticline structure area

o+ it Br x 10 SO, x10°  1x10° M Na+K) Kx10° Kx10’

ii; WaryC oy B 4/c1 /cl ynga/ " /yCl ) /TDS /cl KB
W23 -1 1.31 1.12  7.76  40.87 0.15 0.65 1.33 12.14 28.08  24.96
Wi 28 0.98 0.36 1.99  2.47 0.18 0.71 0.99 11.09 18.97  53.21
Wi 24 1 0.16 1.77  5.99 0.09 0.2 1.02 20.93 36.94  233.11
Wi 20 1.03 0.17 1.44 8.7 0.12 0.29 1.05 14.16 25.65  153.29
1 40 1 0.22 1.32  6.25 0.17 0.15 1.02 17.36 30.68  140.93
Wi32 -3 1 0.24 1.3 5.16 0.19 0.42 1.03 18.57 33.01  136.26
Wil -2 1.04 0.18 1.59 17.75 0.11 0.11 1.06 12.53 22.55  128.4
W 42 1.03 0.02 0.15 6.59 0.1 1.08 1.06 22.24 40.04 2 648.65
Wi 47 1.04 0 0 10. 63 0.2 0.27 1.08 25.83 48.14 70 240
Wi 203 1 0.38 221  4.93 0.17 0.77 1.02 13.9 24.36  64.22
Wi 207 1.08 0.08 0.81 12.95 0.1 0.3 1.1 15.47 29.05  369.28
Wi 43 1.01 0.17 1.42  6.47 0.12 0.42 1.04 24.04 43.03  255.16
Wi 201 1 0 0.02 4.9 0.1 0.86 1.03 23.77 9 24 460

Br 7EME K 28 R e it B LA Sk 7EAE, KD Br x 10°/CL{EY 3. 4, Mg K AR Wi 2%
BB, RESI S AL ROD S BRI R ki, 3 R AR DOTE e IR AR (E R T 3. 4, )
GRS ARG o Br o CLAEM K R R, okl KA R AT U AR R K o ZEAR T
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Hydrochemical Characteristics and Evolutionary Process of Deep Brines
from Shizigou Anticline Structure in Qaidam Basin, China

LIU Xi-xi"*?, YUE Xin"*? , YUAN Wen-hu'*"? ,FAN Zeng-lin"*", YU Xiao-liang*,
DONG Qi-wei' > ,CHEN Jin-niu'*"

(1. The Qaidam Integrated Geological Exploration Institute of Qinghai Province, Golmud, 816000, China;
2. The metallogeny and forecasting laboratory of Qinghai — Tibet Plateau Salt and Salt mineral Resources
of Qaidam Integrated Geological Exploration Institute of Qinghai Province, Golmud, 816000, China;

3. The Saline Geology Survey of Qinghai Province ,Golmud ,816000 , China ;

4. The Geology Survey Bureau of Qinghai Province, Xining, 810000, China)

Abstract ; The investigation in recent years found that the oilfield brine from some anticline structures in the
western Qaidam Basin was characterized by large reserves and high grade of valuable elements, which shows
good prospect of development and utilization. Deep brine aquifer, even salt rocks, were found in Shizigou anti-
cline structure area. In this study,a total of 13 brine samples were collected and analyzed for major and trace i-
onic contents in order to discuss the hydrochemical characteristics, origin and evolution of the brines. The con-
clusion includes that solutes of the deep brines of research area is mainly originated from rock salt dissolution
and contribution from sedimentary brine is minor. The evolution of brines is mainly controlled by evaporation
and dissolution, meanwhile, other processes including the dolomitization, dissolution of acid plagioclase and
mixing of acid — neutral hydrothermal fluids also influenced the evolution of the brine.

Key words : Shizigou Anticline structure ; Deep brine ; Hydrochemical characteristics ; Evolutionary analysis



