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Geochemical characteristics and potash formation analysis of Paleocene-Eocene
evaporites in Kuqa depression of Xinjiang: A case study of borehole KI.4
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(Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Paleocene-Eocene thick evaporites are developed in Kuqa depression, especially in the western part,
with many salt spots. In this paper, the authors studied potash minerals and potassium-bearing salt minerals of
Paleocene-Eocene evaporites so as to analyze potash-forming trend of Paleocene-Eocene evaporites in Kuga de-
pression. Glaserite mineral exists in potash-forming layer section [ ; original sylvine, potassium gypsum and
potassium-bearing halite gypsum occur in potash-forming layer section [[, indicating that ancient salt lake had
reached potash deposition phase. Borehole chemical composition analysis shows that, from borehole bottom to
the top, the shallower the depth, the higher the K* concentration, with a maximum of 1.273%. In combina-
tion with characteristics of ions content, the potassium-to-chlorine ratio, the magnesium-to-chlorine ratio, the
lithium-to-chlorine ratio and the strontium-to-calcium ratio, the authors determined two potash-forming trends
during ancient salt lake evolution, and initially hold that potassium layer section 1 and [l have the potential to
form potash, with layer section [l having larger potential to form potash.
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Fig. 1 Sketch map of tectonics of the Kuga depression (modified after Tang Liangjie et al.,» 2003)
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1—city; 2—depression boundary; 3—boundary between tectonic units; 4—Kasangtuokai anticline; 5—borehole KL4 location
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Fig. 2 Kelasu cross-section in Kuga depression(after Wang Xin et al., 2010)
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Fig. 3 SEM photographs of borehole KIL4 potassium minerals, potassium-bearing minerals and their energy spectrum analysis graph
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a» b—star-like white sylvine in halite (KL.4-2481 m) and energy spectrum graph of sylvine; ¢, d—grayish white dissolution-like sylvine in dark gray
anhydrite (KL4-2410 m) and energy spectrum graph of sylvine; e, f—gray radial syngenite in halite (KL.4-2540 m) and energy spectrum graph of
syngenite; g» h—gray round, oval, spherical aphthitalite (KL4-3565 m) and energy spectrum graph of aphthitalite; i, j—potassium-bearing saline
minerals (KL4-2344 m) and its energy spectrum graph; Hl—halite; Syl—sylvine; Anh—anhydrite; Syn—syngenite; Aph—aphthitalite
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Table 2 Chemical analyses of rock residual evaporates potassium-bearing intervals from borehole KI.4 in Kuga depression
i B m K Na' Ca™' Mg* g2t Li' S0,* cr Jsgil
2176 0.649 0.000 8610 0.832 0.062 0.003 3.536 0.000 13.692
2181 0.886 0.000 4.192 1.460 0.013 0.004 7.907 0.000 14.462
2186 0.932 0.000 4,586 1.130 0.022 0.004 12.562 0.000 19.236
2218 0.551 0.000 8.122 0.899 0.041 0.003 33.381 0.000 42997
23222 0.240 0.237 0.000 0.015 0.030 0.001 0.000 0.584 1.107
2243 0.545 0.000 8719 0.742 0.040 0.003 33770 0.000 45.819
2248 0112 0.269 0.000 0.010 0.029 0.001 0.000 0.516 0.937
Gl 2276 0.901 0.000 5.405 1116 0.024 0.003 17.754 0.000 25.203
i 2281 0.617 0.000 7.429 0.849 0.042 0.003 30.563 0.000 39.503
B 2298 0.899 0.000 3.906 1.394 0.010 0.004 12.554 0.000 18.767
2342 1.148 0.000 3952 1.638 0.009 0.005 8.260 0.000 15.012
B 2345 0.916 0.000 4.732 1.476 0.016 0.004 12.569 0.000 19.713
1 2371 0.538 0.000 9.660 0.659 0.060 0.003 41.930 0.000 52.850
2383 0.611 0.000 9.699 0.738 0.045 0.003 42.134 0.000 53.230
2403 1.273 0.000 3252 1.929 0.024 0.005 6.045 0,000 12.528
2408 0.286 0.000 11.968 0.429 0.065 0,002 54.062 0.000 66.812
2413 0912 0.000 2.348 1.290 0.006 0.004 1.636 0.000 6.196
2461 0.522 0.000 9.348 0.458 0.050 0.002 41.751 0.000 52.131
2468 0.992 1.297 0.000 0.023 0.024 0.001 0.000 2902 5239
2507 0.657 0913 0.000 0.023 0.018 0.001 0.000 2.006 3618
2533 0.400 1.491 0000 0.015 Lo oo1e 0.001 0.000 2.665 4.591
3463 0.174 0.000 12.667 U163 0.079 0.002 58.925 0.000 72.010
3483 0.169 0.000 12,780 0168 0.075 0.002 58.673 0.000 71.867
3487 0.296 0.000 11.792 0.275 0.081 0.002 60.736 0.000 73.182
3518 0308 1.326 0.000 0.023 0.037 0.001 0.000 2327 4.022
3519 0.227 2188 0.000 0.010 0.038 0.001 0.000 3584 6.048
3520 0.073 0.352 0.000 0.010 0.039 0.001 0.000 0.610 1.085
38 0.125 1.752 0.000 0.011 0.044 0.001 0.000 2.819 4.752
3523 0.176 0.772 0.000 0.018 0.041 0.001 0.000 1.352 2.360
3524 0.233 3.086 0.000 0.014 0.041 0.001 0.000 4977 8352
3526 0.073 2,186 0.000 0.011 0,039 0.001 0,000 3.442 5752
& 3534 0.066 0.273 0.000 0.012 0.039 0.001 0.000 0.481 0.872
i 33536 0.066 0.356 0.000 0.011 0.047 0.001 0.000 0.610 1.091
B 3550 0.068 0.455 0.000 0.015 0.039 0.001 0.000 0.764 1.342
& 3556 0.231 2.080 0.000 0.013 0.036 0.001 0.000 3421 5782
3 560 0.100 1.661 0.000 0.011 0.043 0.001 0.000 2.655 4471
I 3562 0.092 0.358 0.000 0.014 0.044 0.001 0.000 0.636 1.145
3564 0.068 0.269 0.000 0.009 0.040 0.001 0.000 0.477 0.864
3565 0.0560 0.446 0.000 0.009 0.043 0.001 0.000 0.739 1.294
3 566 0.072 6.767 0.000 0.011 0.041 0.001 0,000 10.514 17.406
3567 0.192 2,689 0.000 0.015 0.042 0.001 0.000 4.327 7.266
3568 0.064 0.793 0.000 0.00% 0.039 0.001 0.000 1.282 2,188
3569 0.107 0.765 0.000 0.009 0.038 0.001 0.000 1.278 2.198
3570 0.055 7.293 0.000 0.012 0.038 0.001 0.000 11.312 18.711
3571 0111 1.524 0.000 0.012 0.040 0.001 0.000 2454 4.142
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Fig. 4 Lithologic profile and chemical composition trend of borehole KIL4
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