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Fig. 2 Geochemical divisions.of the Qarhan playa
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Fig. 3 Synthesized geological-geochemical diagram of the Qarhan playa
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Fig. 4 Schematic gcological map showing hydrochemical types of brine in the Qarhan playa
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DEPOSITION OF POTASH-MAGNESIUM SALTS IN THE
QARHAN PLAYA, QAIDAM BASIN

Wu Bihao*, Duan Zhenghao*, Guan Yuhua** and Lian Wei**

Abstract

The Qarhan potash-magnesium salt deposit, which consists from east to west of four
playa districts, namely Huobuxun, Qarhan, Dabuxun and Bieletan, may be divided from
bottom to top into three salt beds (S,, S, and S;), with potash salts mainly occurring in
Ss. The paper lays emphasis on the evolutionary history of the deposition of Salt Bed
S:; and the modes of formation of potash salts.

The analysis of the data obtained from more than 170 boreholes and the geochemi-
cal studies on bromine, magnesium and calcium reveal the existence of four concentra-
tion stages and three dilution stages during the formation of the Upper Salt Bed Ss. In
the process of concentration, evaporation of brine and precipitation of salt minerals do-
minated, which obeyed the regularity indicated by the phase diagram of the Quaternary
system Mg-Na-K/C1™-H.O. In the dilution stages, however, mixing of brines, dissolution
of salts (especially the playa) and mechanical clastic deposition played the leading role.
The prerequisite for mixing in the Qarhan salt deposit lies in that chloride type brine
of the northeastern part coexists with magnesium sulfate type brine of the southwestern
part in the same saline lake. The appearance of bassanite hag verified the process of
mixing. The dissolution refers to the partial dissolution of the salt beds originally de-
posited. Particularly in the last dilution process, approximately 200 km*® of the playa
north of the Tuanjie Lake had been dissolved before a new-born lake took form.

Solid potash salts were formed in three ways: (1) The surficial brine of the Dabu-
xun lake coexistent with the playa had an intercompensational relationship with the in-

* Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing.
** Institute of Chemical Ore Deposits, Minist:y of Chemical Industry.
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tererystalline brine in the playa. . As a result, K+ ions ‘were collected into the lake, and
layered carnallite precipitated from lake brine during the seasons of evaporation, which
was accelerated by the action of wind. (2) Disseminated potash-magnesium salts were
formed by further concentration of intercrystalline brine. (3) Dissoluticn and reforma-
tion of the playa resulted in the formation of a newborn brine lake, in the drying of
which.brine collected the potash-magnesium. salts originally. dispersed over the playa
into local low-lying areas, forming finally stratoid potashmagnesium: salts.
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