Table S3. The zircon major element (wt. %) and trace element (ppm) from the Zhoujiapuzi granite
	Analysis
	Spot type
	SiO2
	ZrO2
	P
	Ca
	Sc
	Ti
	Y
	Nb
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb

	
	XY-001 Latitude: N 40°19'11.22″; Longtitude: E123°39'02.11″

	XY-001-12
	ESZ
	33.48 
	65.33 
	144.85 
	0.00 
	252.94 
	3.90 
	279.02 
	0.79 
	0.08 
	5.13 
	0.15 
	2.07 
	3.49 
	0.81 
	13.30 
	3.19 

	XY-001-13
	LSZ
	31.87 
	65.74 
	329.51 
	0.00 
	339.33 
	2.17 
	1521.47 
	8.77 
	0.00 
	6.32 
	0.03 
	0.66 
	2.06 
	0.28 
	21.23 
	8.97 

	XY-001-19
	LSZ
	32.16 
	65.43 
	416.00 
	2.55 
	354.66 
	2.50 
	1602.65 
	9.18 
	0.11 
	6.89 
	0.16 
	1.63 
	3.62 
	0.43 
	25.39 
	10.26 

	XY-001-24
	ESZ
	32.95 
	65.61 
	312.23 
	79.27 
	358.82 
	7.04 
	651.31 
	1.75 
	0.01 
	6.37 
	0.16 
	2.66 
	4.80 
	0.70 
	23.24 
	6.22 

	XY-001-25
	ESZ
	32.19 
	65.29 
	566.38 
	95.64 
	388.75 
	1.44 
	1875.54 
	11.58 
	0.00 
	5.90 
	0.02 
	0.53 
	2.95 
	0.23 
	24.85 
	11.13 

	XY-001-31
	LSZ
	32.44 
	65.26 
	317.70 
	14.65 
	266.54 
	0.18 
	814.30 
	4.50 
	0.00 
	2.57 
	0.01 
	0.28 
	1.17 
	0.09 
	9.96 
	4.56 

	XY-001-34
	LSZ
	32.16 
	63.74 
	983.32 
	162.29 
	327.20 
	0.63 
	2111.13 
	12.85 
	0.01 
	2.64 
	0.02 
	0.19 
	1.38 
	0.13 
	16.40 
	9.36 

	XY-001-36
	ESZ
	31.69 
	66.69 
	277.49 
	29.57 
	457.37 
	3.94 
	596.26 
	2.03 
	0.00 
	3.65 
	0.08 
	1.44 
	3.62 
	0.34 
	17.90 
	5.41 

	XY-001-37
	IZ
	31.62 
	66.85 
	189.13 
	0.00 
	316.72 
	3.56 
	1239.52 
	3.97 
	0.02 
	9.61 
	0.09 
	1.63 
	3.72 
	0.40 
	22.65 
	7.79 

	XY-001-38
	LSZ
	33.72 
	64.26 
	244.09 
	0.00 
	418.06 
	4.54 
	1135.59 
	5.74 
	0.00 
	4.57 
	0.05 
	0.84 
	2.27 
	0.31 
	17.23 
	6.46 

	XY-001-39
	ESZ
	33.02 
	65.53 
	290.11 
	23.60 
	447.77 
	7.09 
	783.81 
	2.58 
	0.01 
	5.79 
	0.12 
	2.29 
	4.50 
	0.77 
	21.09 
	6.02 

	XY-001-40
	ESZ
	31.72 
	66.28 
	528.33 
	0.00 
	614.10 
	6.35 
	1650.16 
	5.16 
	0.01 
	5.91 
	0.12 
	2.29 
	5.65 
	0.60 
	32.55 
	11.00 

	XY-001-41
	ESZ
	31.76 
	67.03 
	164.86 
	0.00 
	400.52 
	8.53 
	310.85 
	1.25 
	0.01 
	1.89 
	0.06 
	0.93 
	1.81 
	0.75 
	9.02 
	2.47 

	XY-001-42
	LSZ
	33.13 
	64.37 
	432.48 
	0.00 
	412.57 
	1.91 
	1236.88 
	9.09 
	0.18 
	2.84 
	0.15 
	0.89 
	1.41 
	0.19 
	13.37 
	6.18 

	XY-001-43
	LSZ
	31.03 
	66.67 
	509.64 
	62.80 
	521.66 
	3.28 
	1674.25 
	6.39 
	0.01 
	5.70 
	0.09 
	1.38 
	4.53 
	0.47 
	31.18 
	10.95 

	XY-001-44
	ESZ
	33.22 
	65.34 
	267.62 
	117.87 
	466.51 
	6.29 
	667.78 
	2.16 
	0.01 
	5.80 
	0.15 
	2.93 
	5.47 
	0.97 
	22.67 
	5.61 

	XY-001-45
	LSZ
	32.00 
	66.07 
	71.86 
	0.00 
	354.69 
	1.30 
	432.04 
	3.55 
	0.00 
	1.39 
	0.00 
	0.09 
	0.46 
	0.07 
	5.09 
	2.24 

	XY-001-46
	LSZ
	31.42 
	66.46 
	123.64 
	0.00 
	365.91 
	1.24 
	562.30 
	4.26 
	0.00 
	1.34 
	0.01 
	0.06 
	0.50 
	0.07 
	5.55 
	2.51 

	XY-001-48
	LSZ
	30.63 
	67.36 
	105.74 
	0.00 
	371.62 
	0.82 
	583.03 
	4.02 
	0.00 
	1.56 
	0.01 
	0.11 
	0.68 
	0.10 
	6.87 
	2.92 

	XY-001-49
	IZ
	32.95 
	65.57 
	145.70 
	0.00 
	312.12 
	4.57 
	1323.70 
	3.39 
	0.98 
	34.50 
	0.78 
	5.57 
	6.40 
	0.52 
	27.26 
	8.66 

	XY-001-51
	LSZ
	34.20 
	62.42 
	683.02 
	128.59 
	424.62 
	0.30 
	1998.67 
	13.09 
	0.03 
	2.36 
	0.03 
	0.50 
	1.18 
	0.12 
	15.56 
	8.32 

	XY-001-52
	ESZ
	32.51 
	66.26 
	104.63 
	55.70 
	368.66 
	9.58 
	273.79 
	1.42 
	0.00 
	3.71 
	0.09 
	1.73 
	2.90 
	0.86 
	11.30 
	2.70 

	XY-001-53
	IZ
	31.64 
	66.78 
	162.38 
	7.79 
	309.29 
	2.49 
	1151.60 
	4.62 
	0.00 
	10.85 
	0.07 
	1.47 
	3.39 
	0.24 
	20.31 
	7.01 

	XY-001-54
	ESZ
	32.12 
	66.30 
	179.01 
	38.93 
	309.99 
	2.39 
	1174.12 
	4.56 
	0.00 
	10.81 
	0.06 
	1.55 
	3.58 
	0.26 
	21.12 
	7.35 

	
	XY-008 Latitude: N 40°19'12″; Longtitude: E123°43'4″

	XY-008-04
	ESZ
	32.19 
	66.51 
	181.13 
	41.48 
	306.98 
	4.85 
	427.55 
	1.12 
	0.01 
	6.00 
	0.11 
	2.23 
	3.90 
	1.04 
	16.87 
	4.21 

	XY-008-16
	ESZ
	32.05 
	65.38 
	213.55 
	0.00 
	237.85 
	0.88 
	1018.80 
	20.89 
	0.00 
	1.97 
	0.00 
	0.02 
	0.41 
	0.07 
	4.28 
	2.75 

	XY-008-17
	LSZ
	32.06 
	66.20 
	123.64 
	30.24 
	271.86 
	2.56 
	695.61 
	1.97 
	0.00 
	3.51 
	0.10 
	1.39 
	3.14 
	0.45 
	16.84 
	5.28 

	XY-008-24
	ESZ
	33.24 
	65.06 
	199.73 
	165.43 
	285.65 
	6.80 
	828.55 
	1.98 
	0.00 
	6.32 
	0.09 
	1.98 
	5.23 
	0.62 
	25.57 
	7.32 

	XY-008-28
	ESZ
	31.65 
	66.44 
	357.44 
	0.00 
	292.00 
	3.26 
	619.25 
	1.57 
	0.02 
	1.65 
	0.01 
	0.22 
	0.88 
	0.14 
	9.92 
	4.06 

	XY-008-36
	ESZ
	31.90 
	66.46 
	221.15 
	17.42 
	407.58 
	2.60 
	464.66 
	2.00 
	0.02 
	2.74 
	0.04 
	0.86 
	2.12 
	0.18 
	12.28 
	3.83 

	XY-008-37
	ESZ
	31.72 
	66.48 
	307.32 
	94.32 
	462.09 
	4.40 
	557.18 
	1.95 
	0.01 
	1.52 
	0.04 
	0.78 
	2.57 
	0.16 
	16.53 
	5.29 

	XY-008-38
	LSZ
	33.20 
	64.33 
	149.03 
	40.34 
	322.98 
	0.83 
	736.78 
	12.11 
	0.01 
	1.79 
	0.00 
	0.04 
	0.29 
	0.08 
	3.33 
	1.91 

	XY-008-39
	ESZ
	31.84 
	66.38 
	1221.64 
	2029.40 
	362.79 
	7.44 
	512.77 
	1.76 
	10.95 
	30.13 
	3.15 
	16.95 
	9.05 
	2.53 
	26.46 
	5.85 

	XY-008-40
	IZ
	33.79 
	64.73 
	374.78 
	368.50 
	299.37 
	4.05 
	888.24 
	4.00 
	0.06 
	13.24 
	0.64 
	3.59 
	3.02 
	0.31 
	16.52 
	5.42 

	XY-008-41
	IZ
	31.96 
	66.11 
	626.10 
	1059.52 
	307.40 
	5.94 
	2287.44 
	3.50 
	0.02 
	28.79 
	0.73 
	5.88 
	10.70 
	0.91 
	51.92 
	16.07 

	XY-008-42
	ESZ
	32.25 
	66.49 
	79.91 
	211.81 
	332.07 
	8.81 
	84.14 
	1.18 
	0.00 
	1.58 
	0.02 
	0.24 
	0.56 
	0.22 
	2.25 
	0.68 

	XY-008-43
	LSZ
	33.39 
	64.07 
	174.65 
	0.00 
	330.08 
	0.00 
	883.28 
	16.74 
	0.00 
	1.57 
	0.00 
	0.07 
	0.34 
	0.06 
	4.15 
	2.55 

	XY-008-45
	ESZ
	32.04 
	66.55 
	285.23 
	0.00 
	447.84 
	4.70 
	743.81 
	1.87 
	0.01 
	5.37 
	0.12 
	2.32 
	4.23 
	0.87 
	19.89 
	6.01 

	XY-008-46
	LSZ
	32.13 
	65.61 
	220.24 
	70.30 
	414.96 
	3.11 
	1714.57 
	10.75 
	0.05 
	8.98 
	0.05 
	0.78 
	3.38 
	0.36 
	25.73 
	10.53 

	XY-008-48
	ESZ
	32.21 
	66.44 
	230.88 
	101.55 
	439.13 
	11.94 
	704.21 
	2.29 
	0.34 
	7.46 
	0.19 
	2.77 
	4.52 
	1.11 
	20.18 
	5.69 

	XY-008-49
	IZ
	32.18 
	65.72 
	188.22 
	17.00 
	303.61 
	15.26 
	2392.69 
	13.39 
	0.02 
	25.16 
	0.18 
	3.73 
	7.29 
	0.42 
	45.32 
	15.53 

	XY-008-50
	ESZ
	32.12 
	66.49 
	221.98 
	0.00 
	437.05 
	6.42 
	573.19 
	1.68 
	0.00 
	3.51 
	0.11 
	1.41 
	3.43 
	0.58 
	15.15 
	4.53 

	XY-008-51
	LSZ
	32.77 
	64.20 
	402.02 
	0.00 
	445.13 
	1.56 
	2427.94 
	21.04 
	0.00 
	5.94 
	0.02 
	0.48 
	3.11 
	0.28 
	29.90 
	13.47 

	XY-008-52
	ESZ
	32.49 
	66.14 
	160.57 
	0.00 
	376.17 
	3.06 
	427.53 
	1.82 
	0.00 
	4.12 
	0.04 
	0.78 
	1.90 
	0.40 
	9.38 
	2.98 



Table S3 (continued)
	Analysis
	Dy
	Ho
	Er
	Tm
	Yb
	Lu
	Hf
	Ta
	ΣREE
	LREE
	HREE
	δEu
	δCe

	XY-001-12
	28.62
	8.45
	30.79
	5.50
	50.85
	8.52
	8862.07
	0.27
	160.95
	11.73
	149.22
	0.36
	11.24

	XY-001-13
	120.25
	46.12
	211.7
	45.16
	464.44
	77.02
	14734.37
	3.98
	1004.25
	9.35
	994.9
	0.13
	178.55

	XY-001-19
	131.72
	48.95
	218.48
	46.32
	459.05
	73.59
	14773.43
	3.51
	1026.61
	12.84
	1013.77
	0.14
	13.11

	XY-001-24
	60.73
	19.54
	80.27
	15.31
	148.65
	25.95
	9752.01
	0.48
	394.59
	14.69
	379.9
	0.20
	42.49

	XY-001-25
	150.41
	56.54
	260.9
	54.77
	548.00
	87.51
	14590.64
	4.52
	1203.72
	9.63
	1194.10
	0.08
	0

	XY-001-31
	62.93
	23.85
	113.43
	25.47
	266.14
	45.33
	15165.43
	3.26
	555.79
	4.12
	551.67
	0.08
	136.34

	XY-001-34
	146.96
	61.52
	313.22
	76.58
	857.57
	145.83
	22668.76
	12.88
	1631.8
	4.36
	1627.44
	0.08
	55.43

	XY-001-36
	54.13
	17.49
	73.58
	13.92
	142.07
	23.30
	11397.24
	0.49
	356.92
	9.13
	347.79
	0.13
	46.00

	XY-001-37
	99.02
	37.72
	175.27
	34.7
	358.24
	58.6
	9105.56
	1.34
	809.46
	15.47
	793.98
	0.13
	58.42

	XY-001-38
	87.62
	33.9
	159.74
	32.34
	345.58
	56.25
	13386.46
	1.92
	747.16
	8.04
	739.12
	0.15
	0

	XY-001-39
	65.58
	22.75
	100.82
	19.56
	204.97
	35.65
	9558.99
	0.50
	489.91
	13.47
	476.44
	0.24
	52.00

	XY-001-40
	131.04
	48.80
	229.94
	47.52
	511.73
	87.69
	11499.15
	1.41
	1114.85
	14.58
	1100.28
	0.14
	39.92

	XY-001-41
	26.83
	9.06
	38.58
	7.64
	79.83
	13.89
	8850.52
	0.17
	192.78
	5.45
	187.33
	0.57
	23.17

	XY-001-42
	90.53
	35.77
	176.35
	36.98
	395.64
	64.09
	16105.06
	3.96
	824.58
	5.67
	818.91
	0.13
	4.23

	XY-001-43
	136.67
	48.38
	224.94
	44.75
	469.28
	76.52
	13952.67
	2.61
	1054.85
	12.18
	1042.68
	0.12
	55.77

	XY-001-44
	58.16
	19.83
	86.87
	16.84
	178.94
	32.02
	9576.33
	0.48
	436.26
	15.33
	420.94
	0.27
	47.76

	XY-001-45
	30.85
	12.21
	61.56
	14.07
	168.32
	30.94
	13845.76
	1.70
	327.31
	2.02
	325.28
	0.15
	104.06

	XY-001-46
	37.58
	15.23
	82.34
	19.70
	236.08
	44.02
	14729.56
	2.63
	444.98
	1.98
	443.01
	0.12
	60.13

	XY-001-48
	40.91
	16.31
	83.81
	18.37
	215.17
	38.40
	14368.9
	1.93
	425.23
	2.46
	422.77
	0.14
	131.14

	XY-001-49
	110.94
	40.97
	183.29
	35.38
	357.65
	58.87
	8783.5
	1.11
	871.77
	48.75
	823.02
	0.12
	9.64

	XY-001-51
	135.75
	56.24
	297.54
	68.64
	775.76
	131.82
	19080.29
	9.27
	1493.84
	4.22
	1489.62
	0.08
	20.92

	XY-001-52
	26.08
	8.05
	32.08
	5.85
	58.23
	9.75
	9159.59
	0.24
	163.34
	9.30
	154.04
	0.46
	57.41

	XY-001-53
	91.76
	34.55
	163.83
	32.13
	334.04
	55.00
	9729.14
	1.60
	754.65
	16.01
	738.64
	0.09
	166.54

	XY-001-54
	93.53
	35.76
	168.05
	32.77
	338.67
	56.43
	9576.64
	1.56
	769.96
	16.27
	753.69
	0.09
	216.08

	XY-008-04
	40.60
	12.73
	48.93
	9.17
	85.09
	14.76
	9342.15
	0.34
	245.66
	13.29
	232.36
	0.39
	47.94

	XY-008-16
	54.24
	27.02
	164.46
	41.97
	493.7
	91.31
	14869.12
	23.16
	882.2
	2.46
	879.73
	0.15
	0

	XY-008-17
	62.24
	20.88
	85.64
	17.06
	160.68
	25.46
	12386.28
	0.76
	402.67
	8.58
	394.09
	0.19
	81.07

	XY-008-24
	80.16
	26.44
	110.56
	21.36
	212.62
	35.40
	11702.06
	0.75
	533.67
	14.24
	519.42
	0.17
	82.01

	XY-008-28
	48.98
	18.95
	86.82
	18.85
	205.44
	37.56
	12512.52
	1.35
	433.5
	2.91
	430.59
	0.14
	26.17

	XY-008-36
	42.68
	13.86
	58.68
	11.14
	113.29
	18.69
	11878.28
	0.54
	280.41
	5.95
	274.47
	0.11
	26.61

	XY-008-37
	53.53
	16.02
	64.10
	11.81
	115.33
	18.79
	12812.73
	0.55
	306.47
	5.07
	301.4
	0.07
	24.71

	XY-008-38
	33.53
	17.15
	114.49
	32.64
	434.28
	84.69
	14741.31
	12.29
	724.25
	2.21
	722.04
	0.24
	73.37

	XY-008-39
	52.10
	14.97
	56.72
	9.89
	95.86
	15.29
	8746.81
	0.36
	349.91
	72.77
	277.14
	0.50
	1.26

	XY-008-40
	71.49
	26.90
	126.48
	25.76
	262.46
	44.22
	8762.53
	1.21
	602.23
	22.96
	579.26
	0.13
	2.75

	XY-008-41
	194.79
	70.93
	314.27
	59.46
	584.56
	94.2
	8495.86
	1.19
	1453.11
	66.93
	1386.18
	0.12
	1.52

	XY-008-42
	6.86
	2.28
	9.53
	1.84
	19.62
	3.29
	9583.78
	0.19
	49.00
	2.64
	46.37
	0.60
	40.37

	XY-008-43
	47.74
	23.14
	141.54
	36.56
	439.09
	78.18
	15642.74
	18.26
	775.00
	2.05
	772.95
	0.16
	181.79

	XY-008-45
	66.98
	22.46
	96.16
	18.38
	184.92
	30.95
	9453.41
	0.35
	458.67
	12.92
	445.75
	0.29
	32.62

	XY-008-46
	142.21
	52.02
	235.00
	46.31
	462.76
	72.27
	13838.68
	2.93
	1060.42
	13.60
	1046.82
	0.12
	47.75

	XY-008-48
	60.73
	20.48
	90.16
	17.29
	174.34
	29.76
	8864.42
	0.37
	435.01
	16.39
	418.62
	0.35
	7.28

	XY-008-49
	203.81
	74.54
	338.67
	64.94
	635.78
	101.17
	10334.82
	3.93
	1516.56
	36.81
	1479.76
	0.07
	113.80

	XY-008-50
	50.14
	16.95
	75.33
	14.99
	154.73
	26.97
	9696.73
	0.32
	367.82
	9.03
	358.79
	0.24
	47.08

	XY-008-51
	193.99
	70.41
	330.03
	67.84
	703.63
	110.26
	16793.51
	8.11
	1529.37
	9.83
	1519.54
	0.09
	271.9

	XY-008-52
	34.73
	12.48
	58.15
	11.69
	123.29
	21.68
	9975.2
	0.34
	281.62
	7.24
	274.38
	0.29
	87.23


Sample location: XY-001, Latitude E123°39'02″, Longtitude N 40°19'11″; XY-008, Latitude E123°42′51″, Longtitude N40°19′29″
Spot type: ESZ- early stage of zircon; LSZ- late stage of zircon; IZ-inherited zircon

