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Abstract: The formation age of potash deposits in Central Asia Basin was constrained roughly from Late Jurassic to
Early Cretaceous. The formation age of salt minerals could be determined if they have not been altered since deposi-
tion. Otherwise, the isotopic dating results could only indicate their postdepositional process. To obtain the forma-
tion age of the Central Asia Basin potash deposits and/or understand the post-depositional alterations of salt miner-
als, the authors performed rubidium-strontium (Rb-Sr) isotopic dating on these salt minerals. The result shows that
there is no reliable Rb-Sr isochron, indicating that these salt minerals have not kept closed after their formation.
The Rb-Sr model ages of the potash minerals and rock salts range from approximately 9 to 4 Ma and 190 to 170 Ma,
respectively. This result seems to have been caused by dissolution and recrystallization by extraneous or decomposi-
tion of carnallite fluids. The potash salts accumulated more radiogenic ¥Sr than the rock salts, because the potash
salts contained more Rb than the rock salts. The dissolution and recrystallization of the potash and rock salts resul-

ted in decreasing of ¥Sr/*Sr ratios in the potash salts, but increasing of *Sr/*Sr ratios in the rock salts. Although
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dating of salt minerals in other potash deposits of the world indicates that salt minerals are not suitable for dating the

formation age of potash deposits, radiogenic isotopes of salt minerals can be used to constrain the metamorphic and

hydrologic history of potash basins.
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Fig. 1

The distribution of part of major ancient solid potash deposits around the world ( modified after Qian Ziqiang et al. , 1994)
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1—Saskatchewan potash deposit, Canada; 2—potash deposit in Michigan Basin, USA; 3—potash deposit in Fundy Basin, Canada; 4—potash depos-
it in Paradox Basin, USA; 5—New Mexico potash deposit, USA; 6—Sergipe potash deposit, Brazil; 7—Zechstein potash deposit, UK; 8—Zechstein
potash deposit, Germany; 9—Potash deposit in Rhine Graben; 10—potash deposit in Ebro Basin, Spain; 11—Sicily potash deposit, Italy; 12—Pripyat

potash deposit; 13—FEarly Permian potash deposit in former USSR; 14—potash deposit in Central Asia Basin; 15—Nepa potash deposit, East Siberia;

16—Mengyejing potash deposit in Simao Basin, Yunnan; 17—potash deposit in Khorat Basin, Southeast Asia; 18—potash deposit in Congo Basin
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Fig. 2 The distribution of potash-bearing basin within Central Asia (a, modified after USGS, 2016) and schematic

geological map of the study area (b, modified after Qian Ziqiang et al. , 1994)
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Fig. 3 The characteristics of potash ore sample and rock salt sample in the Central Asia Basin
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Table 1 Rb and Sr content and Sr isotope ratios of salt minerals in potash deposits in Central Asia Basin

FE 25T k5 w(Rb)/10™°  w(Sr)/107°

8 Rb/¥ Sr

« 7‘]] ﬁén 87 SI‘/86 Sr
878r/808r

140. 6 Ma 156.4 Ma

Tyu-01 30 294 1 834 47.79 0. 712 768+0. 000 034 0.619 073 0. 608 533

A Tyu-02 40 503 1 451 80.72 0. 711 401+0. 000 019 0.553 156 0.535 354
Tyu-03 34 200 1127 87. 80 0.712 691+0. 000 024 0. 540 567 0.521 203

Tyu-04 29 203 1149 73.49 0.711 603+0. 000 033 0.567 523 0.551 315

EeEy Tyu-05 312 651 1.39 0. 710 627+0. 000 028 0. 707 906 0.707 599
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Fig. 4 Rb-Sr systematics of salts within the potash deposits
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Fig. 5 Rb-Sr model ages of salt minerals of potash deposits in Central Asia Basin
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Fig. 6 Rb-Sr chronologic studies of salt minerals in some potash deposits around the world
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