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Abstract

The new type of polyhalite potassium ore deposits are distributed in the Early-Middle Triassic evaporative
strata in Xuanhan area, northeast Sichuan. They are characterized by the uneven distribution of the polyhalite de-
bris in the rock salt layer. In this paper, the main target strata of HC3 well was sampled continuously and tested by
water. The major and trace elements of the soluble part of the new type of polyhalite potassium ore deposit have
the following features: (1) The average ratio of (K+Mg)/Ca in the solution is 1.24, slightly less than the ratio of
(K+Mg) /Ca in the polyhalide (1.27), and the overall loss rate is 2.36%, far less than the content of CaSO, in the
polyhalide (48%), indicating that the solubility of the polyhalites in the solution of NaCl dissolved by the halite ma-

trix was good, which had a positive significance for solution mining. (2) Brx10%/Cl ratios are in the range of 0.16 ~
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0.44, imply that the new type of polyhalite potassium ore deposit was at the normal rock salt phase evaporation

stage. The evaporation stage was stable without drastic fluctuation, with only quick desalination at the top. In

combination with previous research on the origin of polyhalite, the authors hold that it was a kind of "foreign

material". 3 The (K+Mg)/Ca of the new type of polyhalite potassium ore deposit can indicate the proportion of

polyhalite and anhydrite in the detritus, and its value tends to increase with the increase of the value of Brx103/Cl,

indicating that the content of the polyhalite in the detritus increased with the increase of the degree of concentra-

tion of the brine.

Key words: geochemistry, polyhalite, new type of polyhalite potassium ore deposit, ore genesis, Xuanhan area
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Fig. 1 Sedimentary characteristics of Sichuan basin (a, modified after Lin, 1995) and geotectonic schematic diagram of the
Hanxuan area(b)
1—Salt basin (body); 2—Gypsum-polyhalite deposit area; 3—Gypsum deposit area; 4—Carbonate and clastic sedimentary areas; 5—The direction

of seawater; 6—The direction of terrestrial water; 7—Measured or inferred lithofacies boundaries; 8—HC3 well; 9—Fault
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Fig. 2 Lithological characteristics of the 5Sth member of Jialingjiang Formation and the 1st member of Leikoupo Formation of HC3

well and characteristics of the new type of polyhalite potassium ore deposit

1—Halite; 2—The new type of polyhalite potassium ore deposit; 3—Anhydrite; 4—Gypsiferous dolomite; 5S—Dolomite; 6—Calcitic dolomites;

7—Dolomitic limestone; 8—Limestone
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Fig. 3 Photos of the new type of polyhalite potassium ore deposit

a. The matrix in which polyhalite occurs as "red salt", at 3441 m; b. Roof black halite, at 3433 m
H—Hailte; Pol—Polyhalite
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Fig. 4 Metasomatic features of polyhalite and anhydrite
a. Polyhalite mass in halite matrix (PLM); b. The inconsistent particle sizes of polyhalite (SEM); c. Metasomatism between anhydrite and polyhalite
at the edges of polyhalite clumps (PLM); d. The polyhalide of aggregation edge metasomatism anhydrite (crossed nicols); e. Polyhalite replaced and
surrounded by anhydrite (SEM); f. Polyhalite replaced and surrounded by anhydrite (SEM); g. Polyhalite spectrum; h. Anhydrite spectrum
H—Halite; An—Anhydrite; Pol—Polyhalite
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Table 1 Rock salt water soluble chemical composition of HC3 well

I3 i w(B)/% w(B)/10° N
= iETE R Ne K Mg c@ CF 500 HCOT Bry, B Brx10%/Cl KA (K+Mg)/Ca
1 HC3-24-5 3198 0.3 009 3.02 4881 931 022  80.00  9L71 0.16 7.50 0.08
2 HC3-24-6 3848 0.4 007 076 5820 216 022 100.00  103.46 0.17 2.02 0.39
3 HC3-24-7-1 2950 009 0.8 320 4575 785 0.5  80.00  90.26 0.17 14.39 0.06
4 HC3-24-72 3790 025  0.09 045 5823 163 023 12000 12328 021 3.00 1.55
5 HC3-24-8-1 3499 109 034 126 5298 614 0.5 12000  131.83 0.23 3.28 1.29
6  HC3-24-82 3148 185 069 314 4971 1060 023  140.00  167.69 0.28 5.82 0.87
7 HC3-249-1 3619 100 029 1.03 5579 433 023 160.00  171.82 0.29 1.71 1.61
8  HC3-2492 2849 300 093 424 4631 1517 034 160.00  209.64 0.35 5.11 1.01
9  HC3-24-102 3139 176 045 384 5096 1014 0.8 160.00  191.32 031 337 0.60
10 HC3-24-11-1  28.19 224 070 398 4488 1289 021  160.00  200.05 036 8.74 0.78
11 HC3-24-11-2 3229 174 046 3.8 5221 808 021 180.00  208.50 0.34 3.28 0.74
12 HC3-24-12 3109 205 059  3.86 49 1187 0.7  180.00  220.97 0.37 6.69 0.72
13 HC3-24-13 3300 1.82 044 296 5312 792 0.3  180.00  207.54 0.34 2.19 0.80
14 HC3-25-1-1 2619 420 1.60 454 4041 2140 029  140.00  205.97 0.35 4.56 1.36
15 HC3-25-1-2 2740 276 087 506  43.64 1603 020 140.00  186.47 0.32 8.70 0.75
16 HC3-25-2 2839 209 061 488 4480 13.66 026 140,000 178.34 031 20.34 0.58
17 HC3-25-3-1 3178 229 068 344 4953 1134 0.16, 160.00 19491 0.32 3.74 0.91
18 HC3-2532 3179 230 061 376 5043 1075 020 160.00  194.22 0.32 2.36 0.82
19 HC3-25-4 2949 280 086 416 4523 1512/ 026  160.00 20833 0.35 6.67 0.94
20 HC3-25-5 2990 269 082 384 4865 1269 023 160.00  200.68 0.33 1.93 0.97
21 HC3-25-6-1 3150 228  0.64 286 SLIS  9.61 026 180.00 213.40 0.35 1.39 112
22 HC3-25-6-2 2990 257 079 346 4776 1228 022 160.00 19831 0.34 2.34 1.04
23 HC3-25-6-3 2979 285 089 390 4666 1414 023  160.00  205.15 0.34 3.99 1.02
24 HC3-25-7 2819 262 085 | 486 4578 1406 024  160.00  206.80 0.35 6.80 0.75
25 HC3-25-8 2929 253 0.84 | 454 4864 13.07 026  160.00  203.15 0.33 4.47 0.79
26 HC3-259-1 31.84 226  0.62 338 5097 999 024 180.00 215.54 0.35 2.98 0.92
27 HC3-259-2  29.99  2.65 (0810 414 4828 1353 024  160.00 20348 0.33 3.24 0.89
28 HC3-25-10-1 31.69 228 066 3.06 5132 991 023 160.00  190.79 031 1.58 1.04
29 HC3-25-10-2 3100 270  0.80  3.10  50.08 11.I1 024 160.00  195.00 0.32 1.34 1.22
30 HC3-25-11-1  27.59 360  1.09 424 4327 1690 026 160.00  216.48 0.37 1.96 118
31 HC3-25-11-2 2930 © 340  1.05 400 4579 1521 0.3 14000  183.70 031 245 115
32 HC3-25-12-1 2989 28 092 404 4626 1526 028  140.00  182.53 0.30 4.5 0.99
33 HC3-25-12-2 2549 54 1.6 42 411 2059 023 140.00 20594 0.34 3.07 1.76
34 HC3-25-13 2479 5.6 1.62 44 4021 2191 022 14000 211.32 0.35 2.21 1.73
35 HC3-25-14 3099 26 084 34821 1234 022 160.00  197.53 0.33 2.82 1.24
36 HC3-25-15 2039 67 214 478 3237 2682 024  140.00  236.01 043 6.94 1.95
37 HC3-26-2-1 2449 52 142 468  39.67 2099 024  140.00  207.50 0.35 476 1.49
38 HC3-26-22 147 7.7 276 558 2277 3264 022 100.00  195.69 0.44 14.02 1.95
39 HC3-26-4-1 2559 42 118 46 4038 185 026 12000  168.40 0.30 6.67 1.24
40 HC3-26-4-2 2619 35 088 392 4251 1488 026  140.00  182.86 0.33 7.08 1.20
41 HC3-26-5-2 2549 42 114 392 4234 1503 026  140.00  185.55 0.33 6.86 1.46
42 HC3-26-6-1 3349 28 042 162 5426 543 026 180.00 201.18 0.33 0.07 2.37
43 HC3-26-6-2 2859 41 112 352 4483 1555 024  140.00  185.50 0.31 0.15 1.59
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Continued Table 1
I5d . w(B)/% w(B)/107° .
FE i o - - Brx10%/Cl /KA (K+Mg)/Ca
i Na®  K'  Mg»* Ca¥ CI° SO, HCO™ Bry,  Br,.
44 HC3-26-7 18 6.8 226 506 2829 2821 026 100.00 174.19 0.35 113 1.89
45  HC3-26-8-1 2979 44 088  3.18  47.86 13 021  160.00  204.26 0.33 0.34 1.78
46 HC3-26-8-2  30.6 39 082 262 4947 1136 026 160.00  197.43 0.32 2.44 2.00
47  HC3-26-10 3298 3.7 0.48 17 5372 624 026 180.00  205.43 0.34 0.43 2.90
48  HC3-26-11-1 29.19 42 1.04 322 4608 147 022  140.00 182.72 0.30 0.57 1.75
49  HC3-26-11-2 17 79 248 58 2811 3128 024 100.00 191.20 0.36 9.48 1.87
50  HC3-26-12  23.99 6 1.7 49 3807 23.68 024 120.00 189.04 0.32 1.56 1.65
51  HC3-26-13 2699 43 094 324 4412 133 027  140.00  179.60 0.32 8.85 1.76
52 HC3-26-14  29.69 4.1 0.84 2.9 4821 1238 022 160.00  201.11 0.33 0.3 1.84
53 HC3-26-15-2 2739 5.1 1.16 398 4358 17.61 024  160.00  222.50 0.37 4.24 1.67
54  HC3-26-16 2429 52 136 48 3825 2141 0.3 12000 178.84 0.31 10.61 1.40
55  HC3-26-17-1  26.59 4 0.3 374 4412 105 024  160.00  197.00 0.36 14.44 1.23
56 HC3-26-19 2599 39 024 414 427 11.03 026 140.00 174.06 0.33 18.25 1.07
57  HC3-26-20 24.8 45 0.6 4.7 37.9 1827 027  140.00  195.37 0.37 17.43 1.15
1y 28.73 33 090  3.66 4568 14.07 023 14596  188.97 0.32 7.50 1.24
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