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Fig. 2 The clay mineral assemblage distribution and its typical patterns, the N in pie chart means the number of samples
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Table 2 Geochemical composition of the detrital sediments in the core
52 . . Al O3/ Cr/
o | F5 |AL O] CaO |Fe: O3 Ko O | MgO | MnO |Na, O| P> O5 | TiO: | SiO, | LOIT ) La | Th | Hf | Sc Cr | Co
= TiO, Th
1| Al |14.68]1.64 |5.16|4.82]5.49|0.03|0.13|0.21 |0.71|64.92]2.20| 20.71 |31.80|11.15] 5.11 [10.32{69.73|11.03| 6.25
2 A2 |15.83]0.06 | 5.57 | 5.92 | 4.34 [ 0.03|0.14 | 0.02 | 0.77 |65.51| 1.80 | 20.60 |31.29[13.67| 5.90 [10.47|68.98|12. 12| 5.04
3| A3 [18.56]0.05|4.25|2.83]9.99(0.01|0.18|0.14 |0.71|60.07| 3.20 | 26.29 |28.55(20.66| 5.84 [11.20|55.73| 3.06 | 2.70
4 A4 |17.76]0.05 | 4.31 | 1.94 |15.44| 0.02 | 0. 12 | 0.28 | 0. 80 |54. 62| 4. 66 | 22. 11 |35.08|14. 21| 5.52 |13.61|74. 05| 6. 86 5.21
5] A5 |16.22]0.05|4.81 | 4.73 | 4.64|0.02|0.13]0.03]|0.83[66.47|2.06 | 19.54 |35.54|13.22|5.28 |10.77|79.85| 8.25 | 6.04
6 A6 |15.34]0.05]4.69|2.95]9.96|0.02|0.13]0.09 |0.70|63.54|2.53 | 21.77 |37.54|12.89| 5.23 | 9.09 |73.78]| 5.28 5.72
7 | A7 |16.85]|0.06 | 3.73 | 2.37 [11.78|0.02 | 0.14 | 0.15| 0.78 |62.43| 1. 69 | 21.49 |33.94|13.09| 5.36 |12.37|78.46| 6.89 | 6.00
8 | A8 [15.87|0.07|5.49|3.87|6.13[0.02|0.14|0.08 | 0.80 |57.56{9.97 | 19.79 |34.74(13.17| 6.19 |11.21|79.79| 8.68 | 6.06
9 A9 [16.84]0.05|3.79|2.42|11.70(0.02 | 0.14 | 0.12 | 0.78 |61. 91| 2. 22 | 21.58 |33.13|13. 39| 5.24 |12.40|78.97]| 6. 54 5. 90
10 | A10 |15.83|0.37 | 5.33|4.47 | 4.93]0.03 | 0.13|0.10 | 0.79 |67.36| 0.64 | 20.00 |34.86(13.49| 6.18 |11.52]76.30| 9.88 | 5.65
11| ALl [15.95] 0.06 | 5.45 | 5.11 | 4.57 [ 0.03 | 0. 15| 0.02 | 0. 80 |67.01] 0.85 | 19.86 |26.78(13.92| 5.69 |10.39|76.03|10.23| 5.46
12| A12 |15.75)0.15|5.59 | 4.65 | 4.77 | 0.03 | 0.15| 0.05 | 0.79 |67.75| 0.31 | 19.87 |33.38(13.72| 6.22 |10.98|74.08|11.13| 5.40
13| A13 |16.66| 0.13 | 4.85 | 3.07 |11.63] 0.03 | 0.15| 0. 11| 0.77 |58.20| 4.41 | 21.66 |35.43[15.27| 5.75 |11.65[77.89|11.24| 5.10
14 | Al4 |16.33|0.06 | 5.06 | 4.18 | 6.47 | 0.02 | 0. 14 | 0.05 | 0.82 |63.92| 2. 94 | 20.00 |35.94|14.09| 5. 67 |10.49[77.74| 9. 13 5.52
15| AlI5 [16.87] 0.18 | 5.47 | 2.69 |12. 00| 0.02 | 0. 13 | 0.17 | 0. 74 |57. 28| 4. 43 | 22.90 |36.32(14.80| 5.64 [12.08|75.94| 5.97 | 5.13
16 | A16 [15.91|0.11 | 4.85|4.57 | 7.15]0.02 | 0. 13 | 0.09 | 0. 78 |63.46] 2.93 | 20.50 |33.56|14.51| 6.33 [10.03|72.60| 9.83 | 5.00
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Fig. 3 Spiderplots of median values (with error ranges) of
major element concentrations of the samples normalized
against PAAS (the value of PAAS afterTaylor et al.,
1985). Ul,U2 and U3 are strata units as shown in Fig. 2,

which divided by the different salt-forming stages
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Fig. 4 Source rock discrimination diagrams for detrital rocks of the core in the Mengyejing Potash Salt mining,

(a) La/Th-Hf diagram after Floyd et al. (1987); (b) La/Sc-Th/Co diagram after Cullers (2002)
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Fig. 5 Source rock discrimination diagrams for detrital
rocks of the core in the Mengyejing Potash Salt mining,
after Cullers et al. , 2000
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Abstract

Clay mineralogy and geochemistry of detrital sediment samples collected in a core of the Mengyejing
Potash salt mining of Simao basin, Yunnan were used to evaluate the provenance and sedimentary
environment evolution of paleolake. The clay mineral assemblages, La/Th-Hf, La/Sc-Th/Co, La-Th-Sc
diagrams and values of Cr/Th, Al, O;/TiO, indicate that the provenance of the detrital sediment is mainly
granodiorites. And the major element results indicate that the formation of clay minerals is accompanied by
leaching of Ca and Na first and enrichment of K and Mg. Fe and Mn, is deplete because of the limitations
provenance. Combined with the formation conditions of clay minerals, we suggest that the paleolake
experienced a variable paleoclimate evolution process which characterized by warm and wet to warm and
dry (the stage of salt-forming and sylvite-forming) to warm and wet (the desalination stage). The
hypersaline environment and burial diagenesis affected the clay mineral assemblages significantly,
documented by the widespread occurrence of illitization and chloritization in core samples. Thus, the clay
mineral assemblages of illite + chlorite, combined with the abundance of Mg-rich chlorite and the
abnormally high value of MgO of detrital sediments at the corresponding stage are indictive of the evolution

of salt-forming and sylvite-forming stage.

Key words: the Late Cretaceous; detrital rocks; clay minerals; geochemical; provenance; salt-forming

and sylvite-forming; the Simao basin of Yunnan



