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Table S1. Sample type
	Sampling sites
	Sample number
	latitude and longitude
	Sample type

	Mang’ai saline lake
	1
	90.99580765, 38.07600088
	Brine

	
	2
	90.99580765, 38.07600088
	Lakebed salt

	
	3
	90.99580765, 38.07600088
	Crust

	Dalangtan playa
	4
	91.45936310, 38.55716825
	Hydrated salt

	
	5
	91.45936310, 38.55716825
	Hydrated salt

	
	6
	91.45936310, 38.55716825
	Hydrated salt

	
	7
	91.45936310, 38.55716825
	Hydrated salt

	
	8
	91.39273167, 38.53790267
	Brine

	
	9
	
	Lakebed salt

	
	10
	
	Crust

	
	11
	91.31278574, 38.48132219
	Glauber salt

	West Taijinar Lake
	12
	93.45488906, 37.73234612
	Brine

	
	13
	93.45488906, 37.73234612
	Crust

	East Taijinar Lake
	14
	93.79405975, 37.59872814
	Brine

	
	15
	93.79405975, 37.59872814
	Crust

	Dezongmahai lake
	16
	94.29568648, 38.27253271
	Brine

	
	17
	94.29568648, 38.27253271
	Crust

	Dachaidan lake
	18
	95.26170015, 37.86029401
	Brine

	
	19
	95.26170015, 37.86029401
	Crust

	Xiaochaidan lake
	20
	95.45797348, 37.47322326
	Brine

	
	21
	95.45797348, 37.47322326
	Crust

	Qarhan lake
	22
	95.215430, 36.827310
	Brine

	
	23
	95.416407, 37.022505
	Crust

	Chaka lake
	24
	99.078696, 36.731441
	Brine

	
	25
	99.080787, 36.731546
	Crust

	Keke lake
	26
	98.223875, 36.971363
	Brine

	
	27
	98.222874, 36.973189
	Crust

	Qingtu lake
	28
	103.62144169, 39.11021683
	Crust

	
	29
	103.62115818, 39.10951652
	Brine

	Yabulai
	30
	102.73187559, 39.31245845
	Crust

	Heihe
	31
	100.08502299, 40.85021863
	Crust

	Gurinai
	32
	101.24538155, 40.70666235
	Crust

	
	33
	101.24502777, 40.70577142
	Brine

	West Juyan lake
	34
	101.10208277, 42.29740063
	Saline-alkali soil

	Swan lake
	35
	101.59450158, 41.99856419
	Sand

	
	36
	101.58832214, 41.99889558
	Saline-alkali soil

	Jilantai
	37
	105.72928168, 39.70082344
	Saline-alkali soil

	Mu us
	38
	107.57628812, 38.11149325
	Crust




Figure S1. The δ34S values of different types of surface salts as a function of SO4/Na ratio in the Qaidam Basin, Alxa Plateau and Mu Us Desert. Red represents Qaidam, blue represents Alxa, and green represents Mu Us. Different sampling sites are distinguished by color depth. 
Figure S2. The δ34S values of different types of surface salts as a function of SO4/Mg ratio in the Qaidam Basin, Alxa Plateau and Mu Us Desert. Red represents Qaidam, blue represents Alxa, and green represents Mu Us. Different sampling sites are distinguished by color depth. 
Figure S3. The δ34S values of different types of surface salts as a function of SO4/total ratio in the Qaidam Basin, Alxa Plateau and Mu Us Desert. Red represents Qaidam, blue represents Alxa, and green represents Mu Us. Different sampling sites are distinguished by color depth.



Figure S4. Correlation analysis between δ34S values and various ion ratios (SO4/Na, SO4/Mg, and SO4/total ions) of salt samples in (a) Qaidam Basin, (b) Alxa Plateau. The “×” in the figure means that p＞0.05.
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