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Fig.1 Regional geological map of Mahai Basin
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Fig.2 Stratigraphic longitudinal profile of the research area
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Table 1 Drilling multiple analysis results of sample ion contents in the research area
pep KT N Ca® Mg™ CI° SO7 B,0; Li* COF HCO; Rb* Cs* S B I°  NO; #EE  TDS "
M p(B) ¢/lL p(B) me/L. g/ml p(B) gL "
1 082 86.83 593 5.12 157.67 1.40 63.96 2.57 0.00 148 0.10 <0.05 95.14 30.33 557 824 1.17 25797 7.47
2 0.83 86.65 5.88 5.02 157.67 1.42 61.96 2.57 0.00 0.00 0.10 <0.05 95.40 29.83 5.46 7.80 1.16 257.67 7.49
3 0.82 87.08 597 5.2 158.11 1.38 6596 2.57 0.00 0.00 0.14 <0.05 96.89 29.83 5.27 8.00 1.17 258.70  7.36
4 082 8629 5.87 504 156.32 1.41 63.96 2.57 0.00 1.73 0.13 <0.05 96.26 30.10 527 8.40 1.16 25595 7.4
5 0.83 86.83 596 5.08 158.11 1.40 6596 2.57 0.00 0.00 0.11 <0.05 95.14 29.00 4.98 8.68 1.16 258.41  7.50
6 0.81 8527 580 5.03 155.87 1.38 59.96 2.56 0.00 0.00 0.11 <0.05 96.03 30.10 5.20 850 1.16 25436  7.50
7 174 87.86 4.55 6.53 161.07 2.19 78.95 324 0.00 22.85 0.21 <0.05 70.06 32.62 3.80 12.50 1.17  264.04 7.19
8 2.19 85.06 3.86 6.98 157.51 3.04 92.11 3.86 0.00 14.52 0.33 <0.05 66.37 35.88 3.60 11.92 1.16 258.75  7.27
9 216 8499 3.89 6.83 15573 2.96 92.11 3.82 0.00 18.68 0.33 <0.05 65.73 33.38 3.55 11.92 1.17 256.66 7.33
10 2.02 8494 4.19 6.75 157.51 2.86 89.48 3.59 0.00 19.09 0.24 <0.05 71.51 36.75 3.78 11.80 1.17 25837  7.40
11 213 8545 3.94 6.82 156.62 2.83 92.11 3.73 0.00 19.09 0.27 <0.05 64.42 35.00 3.80 12.82 1.17 257.89  7.18
12 257 7843 3.19 7.51 146.81 3.10 91.27 476 0.00 21.93 0.60 <0.05 63.51 30.67 2.98 430 1.17 24171 7.42
13 2.48 7628 3.09 7.35 14432 3.11 9597 481 0.00 13.70 0.58 <0.05 63.01 30.33 3.22 630 1.17 236.75 7.32
14 259 7822 3.20 7.50 147.64 3.20 9221 4.84 0.00 13.70 0.59 <0.05 65.71 29.33 3.17 5.40 1.16 24244  7.32
15 257 78.65 3.04 7.64 146.81 3.22 9597 4.82 0.00 13.95 0.61 <0.05 64.43 30.67 3.10 5.30 1.17 242.03 7.20
16 2.56 78.52 3.14 7.47 147.64 3.14 96.91 4.80 0.00 17.44 0.59 <0.05 66.16 29.33 3.12 570 1.17 24258 7.28
17 255 7738 3.20 7.63 14473 3.31 93.15 472 0.00 19.56 0.58 <0.05 65.96 29.67 3.07 5.30 1.15 23891  7.30
18 2.63 79.53 3.16 7.77 148.47 3.19 95.03 4.84 0.00 19.81 0.59 <0.05 63.95 29.33 3.08 6.10 1.17 24486 7.20
19 3.03 91.15 4.21 7.47 17270 1.97 84.15 3.60 0.00 7.50 0.71 <0.10 61.33 37.83 3.75 5.10 1.19 280.73  7.53
20 3.10 93.90 429 7.72 171.33 1.96 86.86 3.66 0.00 0.00 0.74 <0.10 59.48 35.83 3.65 4.50 1.19 282.49  7.58
21 371 103.02 3.11 8.12 188.06 2.32 91.94 2.82 0.00 0.00 0.68 <0.05 56.48 4420 4.25 10.02 1.20 308.43  7.82
22 3.65 103.24 3.34 8.20 188.51 2.47 87.95 2.80 0.00 0.00 0.65 <0.05 58.38 4420 4.50 11.33 1.20 309.51  7.9%4
23 2.58 79.71 428 7.99 15322 1.70 27.78 234 0.00 48.02 <0.10 <0.10 57.63 3425 3.15 10.05 1.16 249.54  7.17
24 2.66 80.62 4.37 8.15 154.04 2.03 27.78 229 0.00 52.37 <0.10 <0.10 58.93 34.00 3.20 10.85 1.17 251.93 6.9
25 2.99 93.15 4.12 8.25 17494 2.58 92.79 420 0.00 0.00 0.13 <0.05 57.48 36.96 7.17 9.70 1.17 28625 7.40
26 5.68 101.02 1.66 10.47 190.30 3.74 141.91 470 0.00 0.00 1.18 <0.05 39.84 46.00 5.00 12.40 1.20 313.01  7.11
27 5.50 100.56 1.80 10.08 187.62 3.67 133.92 4.53 0.00 0.00 1.08 0.09 40.75 46.00 520 11.50 1.20  309.35 7.58

H:1~6. 5 ZK24135Q01—5; ZK2413SQ06( 157~ 1 500 m) 37~ 115 ZK3212SQ01—15 ZK3212SQ05( 151 ~800 m) ;12 ~ 18 Hy ZK4007SQ01—
£ ZK4007SQ07 (156~ 1 500 m) ;19 ~20; 5 ZK4010 J& 1SQ01—E; ZK4010 1 1SQ02( 170 ~1 400 m) ;21 ~22; B ZK5608 WI-1SQ01—5; ZK5608 WI-
1SQ02(200~778 m) ;23 ~24. 5 7ZK5602SQ01—15 ZK56025Q02( 200~ 1 600 m) ;25:7K7220 1 SQO1(170~1250 m) ;26 ~27. &y ZK7212WI-1SQ01—

T 7ZK7212WI-1SQ02( 275~ 810 m) ;455 P R SRAR(1
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Table 2 Distribution characteristics of pore brine ions

in the research area

Ay C,/% C, by FEAE
T 1.20 1.03 3.49 559705 55 0 i e D
pH 2.80 077  4.25 553748 S T e W 245
al- 8.82 1.05 3.01 58348 5 T A g D
DS 8.82 1.11 3.12 553728 55 1 v e D4 25
Na* 9.24 0.82 2.85 55728 5 1 i 0 255
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Li* 26.25 0.00 1.36 PR S TR AR A
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Ca® 30.37 0.19 2.53 SR S IF (I G 25
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BONEIS), SO SRAE 1.31~4.94 o/ L ZJ0], 25
ik, WFET X 4% & FL BT 48 &8 19 B30 i 2K TDS 4 F
236.75~316.79 ¢/L Z [0, 3 A4 5] , KRB th
PURIAR B R Ea e, )ik TDS BrihfLH ZK4007
AT 236.75~244.86 ¢/L Hb, HAI KT 250 ¢/L,



536 A A= SR i+ %37 %
JBTEH (R D), MEEF B i 18.62 10 ~K
~46.50 mg/L Z [, P01 33.61 me/L, Fo b | o o o o
B,O, & & fF 57.97 ~ 147.91 mg/L Z I8], F- {5 K o Mg
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Fig.3 Longitudinal variation curve for the main ion contents
of deep brine in the research area

0 5

: lIO 12 15 20 25
1

Clr
Na*

o[
Mgh

T

1

|

1

1

1

1

|

T

1

1

1

:

5 1
SO,” 1
1

Br : —‘

1

B,O, :
|

T

1

1

1

|

T

1

1

|

Ca:&
N J J

NO,

pH

Kl 4 BEFEIXALBE R K ZEA B R A
Fig.4 Pore brine basic component clustering analysis

in the research area
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Table 3 Ion characteristic coefficients from drilling

in the research area

£4 Na*' K' Mg*/CI'-H,0(25 °C) frigta B
Table 4 Na*,K*,Mg® //CI"-H,0 (25 °C) of the interface

stability phase diagram index

FED MARE BRRE MnAR HaFN APER ARAR o KA/ % IRECE

I 084 042 050 979  1.04x10° 5 197.76 KCU/% NaCl/% MgCl,/% KCI% NaCl/% MeCly/%
2 083 034 071 1263 1.03x10° 5 284.88 1013 1874 172 0.631 91015 8354
3084 035 070 1259  1.06x10° 5299.93 2 014 1885 169 0677 OLISL 8172
4083 038 067 1164 1.07x10° 519329 3013 1880 172 0630 91041 8.329
5 084 035 067 1231  1.I3x10° 5452.23 403 1864 170 0635 91.060  8.305
6 08 026 078 158  1.0Ix10° 5178.36 50014 1884 L7 0677 91058 8.265
7082 025 080 1560 1.36x10° 4 937.66 6 013 1865 170 0635 91.064 8301
8 082 026 080 1588  1.47x10° 4 389.83 70028 1885 218 1314 88456 10.230
o 083 024 081 1585 148x10° 4 665.29 8 036 1854 235 1.694  87.247  11.059
10 082 025 079 1570  1.40x10° 428591 9 035 1823 229 1677 87.350 - 10.973
11082 025 084 1597  136x10° 447478 10033 18.40 226 1572 87.661 10767
12 08 025 079 1607 1.78x10° 4786.69 035 1834 229 1.668  87.417  10.915
13 085 070 033 474  175x10° 475831 12042  16.87 252 2120 85159 12721
14085 071 033 480  1.78x10° 5033.66 13041 16.60 247 2105 85216 12.680
15 085 071 032 468  1.83x10° 4 786.69 14042 17.04 253 2100 85243 12656
16 08 071 033 474  180x10° 5 033.66 15 042 1687 257 2115 84.945  12.941
17 085 071 033 475  1.85x10° 4 878.14 16 042  16.99 2.51 2108 85291  12.600
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stability phase diagram index table in the research area
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Abstract: Analysis of the hydrochemical characteristics and origin of deep sandy gravel brine in Mahai Basin is based
on mathematical statistics, cluster analysis, and ion characteristic coefficients. The spatial distribution characteristics
of brine ion concentrations shows that the ion concentrations of pH, ClI”, TDS, and Na* have a narrow range of change
and uniform distribution, while the ion concentrations of K*, Rb*, Br, Mg™, Li*, Sr™*, 1", B,0,, Ca™, Cs",
NO;, and SOJ exhibit significant variation and uneven distribution. Cluster analysis indicates that C1~, TDS, Na*,
K*, Mg™, Li*, and SO? piled, which shows the evolution of brine is related to the joining of acid liquid. K*, which
has correlation with Mg®* and Li*, shows an increasing trend from west to east in the variety graph of ion contents. The
characteristic coefficients and higher contents of trace ions suggest that the brine has multifocal features of evaporation
residue and gypsum dissolution. The Na*, K*, and Mg* // C1"-H,O four-element system mesostationary phase, as
well as the analysis of ionic characteristic coefficients in brine, indicate that the hydrochemical type is the single chlo-
ride-type, which reflects the single provenance and may have a relationship with the stochastic underlying salt strata of
the Pleistocene.

Key words: Mahai Basin; sandy gravel; pore brine; hydrochemistry characteristics; origin analysis



