2008 12 27 6
December 2008 MINERAL DEPOSITS Vol. 27 No. 6

0258-7106 2008 06-0705-09

1 1 1 2 1 1 2

1 100037
2 841000
326 km?
12 10~38m KCl
3% ~10% 15.48% 2 @
@)
P619.21%1 A

Sedimentary characteristics and origin of polyhalite in Lop Nur Salt
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Abstract

Located in the eastern part of Tarim Basin, Xinjiang, the Lop Nur Lake is one of the largest playa lakes in
the world. In that lake, a superlarge brine potash deposit was discovered within Quaternary salt strata. There
also exist some solid potash deposits in the strata, in which polyhalite is a dominant potash mineral, which is
mainly distributed in the inner part of the Luobei Hollow within the Lop Nur Lake. The polyhalite is spread in
an area of about 326 km?, and its long axis is parallel to the axis of the Luobei Hollow, with its shape assuming
an unsymmetrical lens in NE-WS direction. The polyhalite occurs as pure polyhalite rock or polyhalite-bearing
rock, and there are twelve thin layers of polyhalite and polyhalite-bearing rock. The buried depth of polyhalite
layers varies from 10 m to 38 m, and the KCI contents are generally from 3% to 10% wt., with the highest
value up to 15.48% . Studies show that there exist two kinds of polyhalite precipitation mechanisms: (O hot
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weather events might have occurred during the precipitation of glaubeirite, and polyhalite precipitated through
the replacement of glauberite; meanwhile, some pure polyhalite beds probably precipitated directly from paleo-
lake brine; @ during the playa stage, the intercrystal brine enriched in K and Mg ions was mixed with Ca-rich
surface water, polyhalite probably precipitated from the mixed water and occurred between halite grains. Inves-
tigation shows that solid potash resources in the Lop Nur Salt Lake deserve further exploration. The researches
on the distribution and genesis of polyhalite can provide theoretical support to solid potash exploration in the Lop
Nur Lake.
Key words: geology, polyhalite, solid potash salt, genetic mechanism, Lop Nur Salt Lake
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Fig. 1 Structural characteristics of polyhalite in the salt rock
a. Polyhalite crystals with leaf shape, and crystal-assembling bodies with fan and radiating shapes: polyhalite replacing halite along the edges of
the latter; b. Polyhalite-assembling body with fan shape; c. Ployhalite with ball shape replacing glauberite; d.Grayish white polyhalite replacing
glauberite; H—Halite; Pol—Polyhalite: Hub—Humberstonite; Gb—Glauberite
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Fig. 2 Infrared spectral analyses of polyhalite ” 326 ki
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Table 1 Electron spectroscopic analyses of ployhalite 3
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Fig. 3 Distribution of polyhalite in NNE-SSW trending section of the Luobei Hollow in the north of the Lop Nur Lake
1—Halite 2—Glauberite 3—Gypsum 4—Simonyite S5—Polyhalite 6—Sand and gravel 7—Clay 8—Alluvial soil 9—Distribution of

polyhalite 10—Strata boundary
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Table 2 Distributiona of polyhalite in the Luobei Hollow
m
1~2 2~3 3~4 4~5 5~6 6~7 7~8 8~9
X 10% m? 153.95 80.89 38.26 29.32 12.89 6.60 3.77 0.77 326.45
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Fig. 4 Distribution trend of cumulative thickness of polyhailte beds in the Lop Nur Lake

1—Mountainous area 2—Holocene lacustrine and chemical sediments 3—Holocene chemical sediments 4—Middle-Upper Pleistocene lacustrine

and chemical sediments 5—Middle-Upper Pleistocene chemical sediments 6—Geological boundary 7—Drill holes 8—Polyhalite thinkness isolines
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Fig. 5 Distribution trend of KCl content of polyhailte beds in the Lop Nur Lake
1—Mountainous area 2—Holocene lacustrine and chemical sediments 3—Holocene chemical sediments 4—Middle-Upper Pleistocene lacustrine

and chemical sediments 5—Middle-Upper Pleistocene chemical sediments 6—Geological boundary 7—Dirill hole 8—KCI content isolines
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