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Table 1 Main salty minerals of Fengcheng Formation in Mahu Depression,Junggar Basin
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Brine evolution of ancient lake and mechanism of carbonate minerals during the sedimentation

of Early Permian Fengcheng Formation in Mahu Depression, Junggar Basin,China

Yu Kuan-hong',Cao Ying-chang',Qiu Long-wei',Sun Petpei', Yang Yong-qiang',
Qu Chang-sheng', Li Yu-wen®*, Wan Min*,Su Yun-guo’
(1.School of Geosciences ,China University of Petroleum ,Qingdao 266580 ,China ;
2.Hangzhou Branch ,Research Institute of Petroleum Exploration and Development , PetroChina  Hangzhou 310023, China ;
3.Research Institute of Exploration and Development s Xinjiang Oilfield Com pany , PetroChina , Karamay 834000,China ;
4. Xinjiang Xin’ gang Operation Sub-Com pany , Xinjiang Oilfield Com pany , PetroChina , Karamay 834000, China)

Abstract ; Saline minerals in Early Permian ancient Mahu lake,Junggar Basin were mainly carbonate miner-
als.Carbonate minerals in Fengcheng Formation covered 3 types according to positive metal ions, Mg-Ca
carbonate minerals, calcite and dolomite, Na carbonate minerals, sodium carbonate, sodium bicarbonate,
transitional carbonate minerals, shortite, eitelite, and northupite. The different kinds of carbonate minerals
had regular horizontal distribution as bull’ s-eye, which demonstrated that evaporation and concentration
induced the deposition of carbonate minerals.Calcite and dolomite developed in shallow platform zone of Xi-
azijie area mainly and shallow lakemargin. Shortite, eitelite, and northupite developed in dark tuff layers
which interbedded with alkali layers.Sodium carbonate and sodium bicarbonate developed in the center area
of basin.Sufficient HCOj; negative ion controlled the evolution of brine of ancient Mahu lake. The Mg and
Ca ions synthesized with HCOj5 firstly and Na ions synthesized with residual HCOj after calcite and dolo-
mite precipitated.Intense volcanic activities and chemical compositions of Carboniferious — Early Permian
igneous rocks and volcanic eruption materials played a decisive role for carbonate minerals precipitation.Is-
land— arc volcanic eruptions delivered massive CO,, and increased P¢,, in atmosphere which improved
HCOj content in sedimentary water.In addition,CO, in the atmosphere could promote bedrock weathering
through rainfall and promote hydrolysis of tuff in sedimentary water with high HCOj; content. Igneous
rocks around and basement of ancient Carboniferious—Early Permian Mahu lake, Northwest Junggar Basin
were composed by albite molecules and Calcium feldspar molecules mainly, with low potassium feldspar
molecules content.Volcanic clastic materials also had high Na and Ca content. Weathering of around Carbo-
niferious— Early Permian igneous rocks and tuff hydrolysis offered plenty of Na,Ca, Mg ions, which syn-
thesis with HCO; and form various carbonate minerals.

Key words: Junggar Basin; Mahu Depression; Fengcheng Formation;Brine evolution; Carbonate minerals



