	Table S2

	Sample
	Thickness (m)
	N
	Track density (× 105 cm-2)
	[U] (ppm)
	P(χ2)
	Central Age (Ma)
	Dparage (μm)
	Confined Track Lengths (μm)

	
	
	
	Fossil
	Induced
	Dosimeter
	
	
	
	
	number
	mean
	σ
	Dpar (μm)

	Qaidam basin

	Lulehe Section

	lu25
	5030
	82
	4.56(1382)
	16.58(5026)
	9.90(7564)
	23.31
	0.00 
	47.3±2.2
	2.28(1.64-3.12)
	116
	14.74
	0.85
	2.34(1.82-2.73)

	lu24
	4900
	82
	4.03(1206)
	29.84(8932)
	10.15(7753)
	39.58
	0.00 
	27.0±1.5
	1.78(1.14-2.49)
	69
	14.58
	0.71
	1.85(1.49-2.15)

	lu23
	4580
	82
	4.66(1886)
	12.29(4970)
	10.89(8319)
	14.95
	0.00 
	72.6±3.3
	2.12(1.51-3.13)
	212
	14.49
	0.73
	2.10(1.67-2.67)

	lu22
	4310
	66
	5.4(1074)
	26.12(5194)
	10.07(7692)
	35.32
	0.00 
	36.9±1.9
	1.87(1.23-2.69)
	93
	14.01
	0.68
	1.94(1.51-2.23)

	lu21
	4110
	79
	3.33(1609)
	26.18(12668)
	10.86(8298)
	31.02
	0.00 
	23.8±1.2
	1.82(1.27-2.41)
	135
	14.69
	0.83
	1.87(1.54-2.15)

	lu20
	3900
	72
	10.91(3269)
	27.70(8305)
	10.55(8056)
	36.35
	0.00 
	68.8±2.9
	1.46(0.94-2.43)
	102
	13.18
	1.17
	1.69(1.35-2.36)

	lu19
	3700
	82
	3.68(1354)
	29.04(10687)
	10.63(8116)
	36.94
	0.00 
	24.1±1.3
	1.83(1.09-2.65)
	140
	14.53
	1.06
	1.87(1.59-2.22)

	lu18
	3595
	80
	6.60(2162)
	28.29(9272)
	9.52(7274)
	39.01
	0.00 
	39.8±4.6
	1.85(1.15-2.79)
	47
	14.33
	1.26
	1.87(1.53-2.34)

	lu17
	3540
	82
	4.89(1708)
	33.23(11598)
	10.31(7874)
	42.26
	0.00 
	27.4±1.3
	1.85(1.30-3.22)
	114
	14.55
	0.8
	1.93(1.61-2.97)

	lu16
	3380
	57
	4.83(808)
	31.90(5335)
	10.47(7995)
	41.68
	0.00 
	28.2±3.3
	1.83(1.33-2.45)
	77
	14.85
	0.81
	1.85(1.72-2.11)

	lu15
	3200
	82
	4.86(1393)
	32.19(9220)
	11.18(8541)
	40.35
	0.00 
	29.8±1.4
	1.89(1.31-2.55)
	98
	14.59
	0.91
	1.93(1.59-2.36)

	lu14
	3000
	82
	6.24(1805)
	40.62(11746)
	11.42(8723)
	48.11
	0.00 
	30.4±1.3
	1.88(1.30-2.68)
	119
	14.56
	0.79
	1.91(1.56-2.44)

	lu13
	2900
	77
	7.66(2694)
	30.10(10594)
	10.51(8029)
	41.01
	0.00 
	42.9±4.5
	1.66(1.03-2.36)
	45
	13.29
	1.1
	1.69(1.15-2.03)

	lu12
	2770
	44
	8.09(1771)
	31.29(6851)
	10.39(7934)
	39.88
	0.00 
	49.4±5.5
	1.82(1.24-2.30)
	133
	14.56
	0.92
	1.80(1.63-2.23)

	lu11
	2580
	73
	8.50(1569)
	30.94(5709)
	11.10(8480)
	38.31
	0.00 
	55.9±6
	1.67(0.74-2.68)
	21
	13.42
	1.31
	1.73(1.49-1.86)

	lu10
	2360
	21
	2.06(124)
	13.33(801)
	13.03(9955)
	13.78
	16.81
	33.5±4.7
	1.82(1.27-2.63)
	13
	14.24
	1.13
	1.74(1.62-1.99)

	lu09
	2025
	7
	8.29(191)
	50.41(1162)
	14.52(11088)
	50.36
	50.97 
	39.1±4.1
	2.01(1.68-2.35)
	20
	14.99
	0.65
	2.14(2-2.18)

	lu08
	1760
	80
	6.01(2438)
	22.12(8582)
	11.26(8601)
	28.36
	0.00 
	51.6±1.8
	1.54(1.00-2.49)
	122
	13.02
	1.23
	1.51(1.2-1.78)

	lu07
	1522
	4
	5.16(60)
	23.03(311)
	14.2(10845)
	21.14
	53.46 
	54.2±7.8
	1.65(1.68-2.12)
	3
	13.79
	0.87
	1.70(1.67-1.75)

	lu06
	1350
	81
	8.07(2358)
	29.85(8723)
	9.83(7510)
	44.1
	43.77 
	43.1±1.1
	1.87(1.23-2.46)
	126
	14.54
	0.73
	1.92(1.42-2.28)

	lu05
	1100
	72
	6.01(1654)
	15.39(4237)
	10.05(7680)
	20.74
	0.00 
	65.9±7.3
	1.99(1.44-3.04)
	209
	14.46
	0.96
	1.99(1.63-2.32)

	lu04
	800
	45
	9.42(1164)
	21.32(2634)
	11.02(8420)
	27.32
	0.00 
	81.0±8.7
	1.50(0.67-2.08)
	2
	14.64
	1.25
	1.41(1.41-1.41)

	lu03
	410
	18
	7.25（585)
	22.58(1823)
	11.57(8841)
	28.39
	12.67 
	61.2±3.4
	1.60(1.03-2.14)
	5
	13.04
	1.03
	1.66(1.61-1.72)

	lu02
	102
	27
	9.98(1197)
	19.62(2353)
	9.67(7390)
	29.83
	0.00 
	83.4±6.8
	1.61(1.20-2.07)
	5
	12.87
	1.03
	1.69(1.48-1.83)

	lu01
	100
	20
	10.16(429)
	25.76(1088)
	13.14(10036)
	24.95
	48.2
	85.1±5.6
	1.63(1.11-2.10)
	19
	14.73
	0.77
	1.66(1.36-1.86)

	Jiuquan basin

	Laojunmiao section

	ljm33
	1730
	82
	5.89(1636)
	26.78(7444)
	11.34(8667)
	33.57
	0.00 
	40.2±3.6
	1.94(1.04-3.05)
	247
	13.74
	0.92
	1.94(1.60-2.50)

	ljm32
	1680
	82
	4.06(1730)
	13.06(5569)
	9.20(7025)
	18.3
	0.00 
	49.6±6.1
	2.07(1.49-3.17)
	180
	14.48
	0.86
	2.18(1.76-2.87)

	ljm31
	1430
	82
	4.58(1340)
	14.23(4160)
	9.51(7267)
	21.15
	0.00 
	51.8±6
	2.10(1.52-3.24)
	174
	14.54
	0.86
	2.29(1.71-3.16)

	ljm30
	1240
	80
	3.40(1317)
	10.22(3964）
	9.28(7086)
	16.38
	0.00 
	51.4±3.1
	2.05(1.51-3.18)
	125
	14.64 
	0.84 
	2.13(1.75-3.00)

	ljm29
	1100
	50
	3.99(893)
	14.38(3217)
	11.42(8725)
	19.73
	0.00 
	52.2±5.5
	1.94(1.51-2.99)
	109
	14.48
	0.83 
	2.01(1.59-2.71)

	ljm28
	900
	80
	5.00(1098)
	21.91(4813)
	12.82(9793)
	24.27
	0.01 
	48.1±4.4
	1.82(1.14-2.78)
	92
	14.76
	0.8
	1.90(1.49-2.67)

	ljm27
	700
	82
	3.84(1864)
	15.17(7366)
	9.60(7332)
	22.85
	0.00 
	47.7±5.7
	2.19(1.49-3.32)
	154
	14.73
	0.73
	2.29(1.64-2.80)

	ljm26
	300
	68
	6.37(2126)
	13.65(4557)
	9.43(7207)
	19.53
	0.00 
	73.6±8.5
	2.17(1.66-3.31)
	173
	14.82
	0.78
	2.22(1.84-2.81)

	ljm25
	50
	22
	3.64(349)
	23.14(2220)
	13.35(10198)
	20.93
	0.00 
	37.2±4.6
	2.02(1.45-2.77)
	28
	14.44
	0.82
	2.17(1.83-2.52)

	ljm24
	1
	36
	5.29(854)
	10.86(1753)
	9.04(6904)
	17.33
	0.00 
	67.8±5.2
	2.07(1.45-2.76)
	76
	14.88
	0.87
	2.16(1.85-2.49)

	Shiyangjuan section

	syj23
	1226
	82
	3.60(1550)
	15.37(6623)
	11.49(8783)
	17.31
	0.00 
	47.5±2.5
	2.14(1.53-3.35)
	129
	14.78
	0.83
	2.23(1.68-2.85)

	syj22
	1095
	82
	3.50(1348)
	11.45(4391)
	9.82(7506)
	17.21
	0.00 
	51.1± 5.7
	2.15(1.57-3.42)
	120
	14.8
	0.93
	2.33(1.86-3.12)

	syj21
	1000
	82
	2.67(1868)
	8.13(5681)
	10.66(8145)
	11.46
	0.00 
	60.5± 3.3
	2.18(1.48-3.09)
	76
	14.82
	0.77
	2.22(1.86-2.76)

	syj20
	750
	4
	1.58(15)
	16.59(158)
	13.71(10470)
	16.91
	9.13
	25.2±8.6
	2.22(1.98-2.44)
	4
	14.19
	0.47
	2.22 (1.98-2.44)

	syj19
	650
	24
	6.57(552)
	22.87(1920)
	12.71(9712)
	22.71
	0.02 
	61.2±6.7
	2.04(1.51-2.83)
	37
	14.27
	0.51
	2.01(1.79-2.25)

	syj18
	605
	80
	5.58(1032)
	25.82(4775)
	12.93(9874)
	26.42
	0.00 
	47.9±2.8
	1.77(1.05-2.76)
	77
	14.35
	0.82
	1.74(1.47-2.2)

	syj17
	440
	80
	3.75(1418)
	12.49(4721)
	10.81(8261)
	18.68
	0.00 
	58.4±6.1
	2.23(1.54-3.31)
	150
	14.9
	0.83
	2.29(1.92-2.89)

	syj16
	380
	78
	5.09(1237)
	28.88(7021)
	13.46(10279)
	28.39
	0.93 
	39.0±3.3
	2.19(1.56-3.22)
	258
	14.84
	0.79
	2.19(1.75-2.85)

	syj15
	280
	61
	3.80(788)
	33.15(6867)
	14.41(11007)
	32.17
	0.00 
	28.1±2.6
	1.54(1.03-2.32)
	77
	14.52
	0.93
	1.58(1.33-1.86)

	syj14
	200
	83
	6.70(1629)
	21.19(5154)
	11.04(8435)
	25
	0.00 
	60.8±6.2
	2.21(1.66-3.25)
	207
	14.61
	0.75
	2.30(1.79-3.08)

	syj13
	140
	82
	4.64(1609)
	18.60(6453)
	10.43(7970)
	24.38
	0.00 
	46.1±5.3
	2.23(1.68-2.87)
	117
	14.63
	0.75
	2.26(1.93-2.65)

	syj12
	61
	31
	4.04(322)
	17.41(1389)
	12.61(9631)
	21.27
	0.24
	52±6.4
	1.90(1.24-2.51)
	31
	14.46
	0.63
	2.00(1.43-2.30)

	Ciyaokou section

	cyk11
	660
	53
	4.49(660)
	20.52(3020)
	13.25(10117)
	23.03
	0.06 
	46.9±4.6
	2.09(1.42-3.14)
	79
	14.64
	0.78
	2.14(1.82-2.97)

	cyk10
	500
	82
	4.26(1582)
	13.92(5168)
	10.28(7854)
	19.73
	0.00 
	54.5±2.6
	2.11(1.45-3.31)
	175
	14.26
	0.89
	2.16(1.56-3.04)

	cyk09
	320
	80
	4.34(838)
	24.42(4716)
	13.56(10360)
	26.32
	0.01 
	39.9±3.6
	2.10(1.40-3.30)
	77
	14.35
	0.82
	2.13(1.78-3.09)

	cyk08
	242
	82
	5.03(1718)
	14.51(4958)
	9.60(7328)
	20.01
	0.00 
	55.3±6.4
	2.08(1.57-2.90)
	189
	14.59
	0.84
	2.08(1.70-2.73)

	cyk07
	89
	82
	4.57(2708)
	13.66(8092)
	9.75(7448)
	18.74
	0.00 
	57.5± 6.4
	2.20(1.68-3.05)
	134
	14.73
	0.75
	2.21(1.84-2.94)

	Huoshaogou section

	hsg06
	545
	80
	2.87(889)
	18.94(5866)
	13.67(10441)
	20.27
	17.96
	34±1.3
	1.63(0.90-2.19)
	37
	14.37
	0.69
	1.63(1.45-1.82)

	hsg05
	340
	82
	6.24(1735)
	14.72(4091)
	9.67(7389)
	20.69
	0.00 
	69.5±3.1
	2.14(1.62-3.05)
	185
	14.52
	0.77
	2.15(1.78-2.58)

	hsg04
	240
	80
	2.46(695)
	7.66(2166)
	10.13(7738)
	10.41
	39.04
	54.7±5.9 
	1.91(1.48-2.54)
	62
	14.17
	0.79
	1.91(1.71-2.11)

	hsg03
	183
	82
	4.62(1625)
	12.48(4384)
	9.12(6964)
	20.12
	0.00 
	57.9±7.0
	2.00(1.44-3.13)
	158
	14.61
	0.88
	2.06(1.79-2.55)

	hsg02
	30
	63
	7.33(1273)
	24.78(4302)
	12.50(9550)
	26.19
	0.00 
	61.1±3.1
	1.97(1.33-2.69)
	128
	14.49
	0.69
	2.02(1.65-2.31)

	hsg01
	0
	82
	2.89(804)
	8.61(2398)
	9.98(7622)
	12.54
	80.79
	55.1±2.3
	1.97(1.30-2.93)
	89
	14.26
	0.88
	2.00(1.74-2.42)

	Note: N= number of Crystals; ρs: spontaneous track densities measured in internal mineral surfaces; ρi and ρd: induced and dosimeter track densities on external mica detectors (g=0.5); In bracket is the number of tracks; P(χ2): probability of obtaining χ2-value for v degrees of freedom (where v=number of crystals-1); a probability ≥5% is indicative of homogenous population; Dparage and Dpar are the fission-track etch pit measurements related to age and track length, in bracket is the range. Italic data of track length mark the counted numbers too low for further analysis.


