附表1  富铌辉长岩LA-MC-ICP-MS锆石U-Th-Pb同位素测定数据
Appendix table 1  U-Th-Pb isotope composition of Nb-enriched gabbros by LA-MC-ICP-MS
	测点号
	含量（10-6）
	
	Th/U
	同位素比值
	
	年龄（Ma)
	谐和度

	
	Pb
	U
	Th
	
	
	207Pb/206Pb
	1σ
	207Pb/235U
	1σ
	206Pb/238U
	1σ
	
	207Pb/206Pb
	1σ
	207Pb/235U
	1σ
	206Pb/238U
	1σ
	

	YX65.1
	22
	305
	1.35
	
	0.004 4
	0.056 8
	0.000 8
	0.608 8
	0.009 1
	0.077 7
	0.000 8
	
	484
	30
	483
	7
	483
	5
	100%

	YX65.2
	19
	261
	1.22
	
	0.004 7
	0.056 8
	0.000 8
	0.610 4
	0.010 0
	0.077 9
	0.000 9
	
	485
	32
	484
	8
	483
	5
	100%

	YX65.3
	22
	313
	1.75
	
	0.005 6
	0.057 3
	0.000 8
	0.616 9
	0.010 2
	0.078 0
	0.000 8
	
	505
	32
	488
	8
	484
	5
	101%

	YX65.4
	29
	412
	1.71
	
	0.004 1
	0.057 8
	0.000 7
	0.622 8
	0.009 1
	0.078 1
	0.000 8
	
	524
	28
	492
	7
	485
	5
	101%

	YX65.5
	15
	213
	1.48
	
	0.007 0
	0.057 0
	0.000 8
	0.613 4
	0.009 9
	0.078 0
	0.000 8
	
	492
	33
	486
	8
	484
	5
	100%

	YX65.6
	17
	242
	1.77
	
	0.007 3
	0.057 6
	0.000 9
	0.620 7
	0.010 2
	0.078 1
	0.000 8
	
	515
	33
	490
	8
	485
	5
	101%

	YX65.7
	13
	185
	1.48
	
	0.008 0
	0.057 4
	0.001 0
	0.619 2
	0.011 3
	0.078 2
	0.000 8
	
	508
	37
	489
	9
	485
	5
	101%

	YX65.8
	17
	232
	1.85
	
	0.005 0
	0.057 3
	0.000 8
	0.615 3
	0.009 5
	0.077 9
	0.000 8
	
	502
	31
	487
	8
	484
	5
	101%

	YX65.9
	21
	299
	1.06
	
	0.003 6
	0.057 8
	0.000 8
	0.620 6
	0.009 2
	0.077 9
	0.000 8
	
	522
	29
	490
	7
	483
	5
	101%

	YX65.10
	42
	595
	2.02
	
	0.003 4
	0.057 2
	0.000 7
	0.614 5
	0.008 2
	0.078 0
	0.000 8
	
	498
	26
	486
	6
	484
	5
	101%

	YX65.11
	27
	371
	1.89
	
	0.005 1
	0.057 2
	0.000 7
	0.617 5
	0.008 8
	0.078 3
	0.000 8
	
	500
	28
	488
	7
	486
	5
	101%

	YX65.12
	19
	266
	3.04
	
	0.011 5
	0.056 9
	0.000 9
	0.610 0
	0.010 1
	0.077 8
	0.000 8
	
	487
	34
	484
	8
	483
	5
	100%

	YX65.13
	19
	268
	1.51
	
	0.005 6
	0.057 1
	0.000 9
	0.614 8
	0.010 0
	0.078 0
	0.000 8
	
	497
	34
	487
	8
	484
	5
	100%

	YX65.14
	27
	370
	10.44
	
	0.028 3
	0.056 9
	0.000 7
	0.614 5
	0.008 9
	0.078 3
	0.000 8
	
	489
	29
	486
	7
	486
	5
	100%

	YX65.15
	11
	156
	1.20
	
	0.007 7
	0.057 0
	0.001 1
	0.616 9
	0.012 8
	0.078 4
	0.000 8
	
	493
	43
	488
	10
	487
	5
	100%

	YX65.16
	11
	158
	1.42
	
	0.009 0
	0.057 5
	0.001 1
	0.618 5
	0.013 2
	0.078 0
	0.000 8
	
	510
	43
	489
	10
	484
	5
	101%

	YX65.17
	15
	215
	1.13
	
	0.005 3
	0.057 2
	0.000 9
	0.615 4
	0.010 4
	0.078 1
	0.000 8
	
	498
	35
	487
	8
	485
	5
	100%

	YX65.18
	10
	144
	1.25
	
	0.008 6
	0.056 8
	0.001 1
	0.610 6
	0.012 8
	0.077 9
	0.000 8
	
	485
	44
	484
	10
	484
	5
	100%

	YX65.19
	15
	211
	1.32
	
	0.006 2
	0.056 7
	0.001 4
	0.610 0
	0.016 4
	0.078 0
	0.000 8
	
	481
	55
	484
	13
	484
	5
	100%

	YX65.20
	21
	297
	1.84
	
	0.006 2
	0.056 9
	0.000 8
	0.612 9
	0.009 1
	0.078 2
	0.000 8
	
	487
	30
	485
	7
	485
	5
	100%

	YX65.21
	18
	253
	1.48
	
	0.005 9
	0.056 8
	0.000 8
	0.610 0
	0.009 8
	0.077 9
	0.000 8
	
	484
	33
	484
	8
	484
	5
	100%

	YX65.22
	23
	318
	5.92
	
	0.018 6
	0.057 6
	0.001 7
	0.615 2
	0.019 5
	0.077 5
	0.000 8
	
	513
	66
	487
	15
	481
	5
	101%

	YX65.23
	37
	515
	2.72
	
	0.005 3
	0.057 1
	0.000 7
	0.614 1
	0.008 3
	0.078 0
	0.000 8
	
	497
	26
	486
	7
	484
	5
	100%

	YX65.24
	20
	280
	2.70
	
	0.009 6
	0.057 2
	0.000 8
	0.615 8
	0.009 6
	0.078 0
	0.000 8
	
	501
	31
	487
	8
	484
	5
	101%

	YX65.25
	18
	254
	1.94
	
	0.007 6
	0.056 8
	0.000 8
	0.610 4
	0.009 5
	0.078 0
	0.000 8
	
	482
	31
	484
	8
	484
	5
	100%


续附表1
	测点号
	含量（10-6）
	
	Th/U
	同位素比值
	
	年龄（Ma)
	谐和度

	
	Pb
	U
	Th
	
	
	207Pb/206Pb
	1σ
	207Pb/235U
	1σ
	206Pb/238U
	1σ
	
	207Pb/206Pb
	1σ
	207Pb/235U
	1σ
	206Pb/238U
	1σ
	

	YX65.26
	20
	283
	0.91
	
	0.003 2
	0.057 5
	0.001 9
	0.620 6
	0.021 2
	0.078 3
	0.000 8
	
	511
	73
	490
	17
	486
	5
	101%

	YX65.27
	16
	222
	1.61
	
	0.007 2
	0.057 7
	0.000 9
	0.619 8
	0.009 8
	0.078 0
	0.000 8
	
	516
	32
	490
	8
	484
	5
	101%

	YX65.28
	19
	264
	1.16
	
	0.004 4
	0.057 2
	0.000 8
	0.616 6
	0.009 6
	0.078 2
	0.000 8
	
	498
	32
	488
	8
	485
	5
	100%

	YX65.29
	21
	301
	1.30
	
	0.004 3
	0.056 8
	0.000 8
	0.610 1
	0.009 4
	0.077 9
	0.000 8
	
	485
	30
	484
	7
	483
	5
	100%

	YX65.30
	32
	443
	1.88
	
	0.004 2
	0.057 2
	0.000 7
	0.614 5
	0.008 3
	0.077 9
	0.000 8
	
	500
	27
	486
	7
	484
	5
	101%


附表2  寨根地区富铌辉长岩主量元素（%）和微量元素（10-6）分析结果
Appendix table 2  Major (%) and trace elements (10-6) data of Nb-enriched gabbros in Zhaigen

	样号
	YX21
	YX23
	YX64
	YX24
	YX63
	YX65
	YX65-1
	YX65-2
	YX65-3
	YX65-4
	YX65-5

	岩性
	富铌辉长岩类

	SiO2
	51.89
	53.27
	53.66
	51.22
	51.56
	50.49
	52.13
	51.58
	51.23
	50.19
	48.10

	TiO2
	1.39
	1.89
	2.19
	2.30
	1.50
	1.25
	2.28
	2.72
	1.42
	2.09
	2.92

	Al2O3
	14.21
	14.60
	11.16
	13.97
	14.36
	14.87
	13.56
	13.91
	13.78
	13.56
	14.62

	Fe2O3
	1.00
	1.57
	1.79
	2.45
	1.71
	1.10
	2.66
	2.95
	2.30
	2.89
	2.72

	FeO
	9.61
	10.31
	11.48
	10.94
	9.34
	9.63
	10.64
	11.37
	9.08
	11.42
	13.30

	MnO
	0.18
	0.19
	0.23
	0.23
	0.20
	0.19
	0.20
	0.21
	0.20
	0.24
	0.24

	MgO
	7.47
	5.91
	6.99
	6.02
	7.04
	7.36
	5.61
	5.01
	7.52
	5.87
	4.66

	CaO
	10.53
	7.40
	8.20
	8.79
	10.34
	11.79
	9.24
	8.03
	10.08
	8.90
	9.20

	Na2O
	2.41
	1.12
	0.70
	1.23
	1.06
	1.00
	0.97
	1.49
	1.68
	2.19
	1.81

	K2O
	0.54
	2.22
	1.10
	1.43
	0.84
	0.46
	0.77
	0.64
	0.58
	0.84
	0.62

	P2O5
	0.14
	0.14
	0.04
	0.22
	0.14
	0.14
	0.31
	0.26
	0.13
	0.16
	0.20

	LOI
	0.53
	1.24
	1.26
	1.03
	0.98
	0.73
	0.45
	0.57
	0.98
	0.39
	0.17

	Total
	99.89
	99.87
	98.80
	99.85
	99.07
	99.01
	98.82
	98.74
	98.98
	98.74
	98.56

	FeOT
	10.50
	11.72
	13.09
	13.14
	10.88
	10.62
	13.03
	14.02
	11.15
	14.02
	15.75

	Fe2O3T
	11.67
	13.03
	14.54
	14.60
	12.09
	11.80
	14.48
	15.58
	12.39
	15.58
	17.50

	Mg#
	60.09
	51.61
	53.05
	49.24
	53.13
	58.88
	52.79
	44.86
	53.16
	52.70
	41.30


续附表2
	样号
	YX21
	YX23
	YX64
	YX24
	YX63
	YX65
	YX65-1
	YX65-2
	YX65-3
	YX65-4
	YX65-5

	岩性
	富铌辉长岩类

	FeOT/MgO
	1.41
	1.99
	1.87
	2.18
	1.55
	1.44
	2.32
	2.80
	1.48
	2.39
	3.38

	Be
	1.42
	3.92
	0.69
	4.29
	0.80
	0.77
	1.62
	2.04
	3.15
	2.11
	2.23

	Sc
	35.68
	29.25
	40.10
	28.91
	39.40
	47.20
	27.92
	30.69
	32.71
	33.82
	33.70

	V
	288.00
	262.70
	341.00
	307.80
	303.00
	302.00
	286.68
	333.51
	252.07
	406.95
	378.81

	Cr
	231.90
	123.70
	206.00
	117.90
	216.00
	184.00
	129.63
	94.44
	228.18
	89.57
	52.03

	Co
	49.02
	45.97
	57.00
	47.20
	47.00
	51.80
	41.03
	41.02
	41.16
	40.07
	37.95

	Ni
	87.00
	65.35
	133.00
	67.08
	107.00
	137.00
	65.99
	54.81
	87.47
	60.25
	28.98

	Zn
	105.17
	131.32
	141.00
	128.56
	93.10
	91.00
	154.18
	186.48
	129.18
	170.24
	192.34

	Ga
	19.50
	22.06
	17.70
	19.04
	19.00
	18.30
	22.91
	22.93
	19.51
	23.40
	25.38

	Rb
	14.00
	198.00
	55.30
	105.80
	48.30
	21.70
	46.48
	33.60
	28.24
	42.18
	21.74

	Sr
	192.00
	111.10
	77.60
	104.30
	180.00
	139.00
	142.60
	132.69
	167.70
	165.10
	165.18

	Y
	28.06
	32.39
	20.00
	34.31
	25.40
	26.30
	28.18
	39.51
	25.76
	39.57
	47.37

	Zr
	104.10
	139.10
	114.00
	164.30
	114.00
	109.00
	120.35
	154.85
	94.21
	102.43
	183.13

	Nb
	9.30
	12.21
	6.09
	14.76
	9.82
	10.10
	12.52
	21.24
	8.56
	13.04
	24.47

	Cs
	2.00
	39.93
	19.90
	17.83
	19.60
	5.45
	11.18
	5.67
	3.19
	7.78
	3.79

	Ba
	97.00
	170.50
	115.00
	84.60
	150.00
	138.00
	90.13
	121.67
	109.80
	144.85
	114.14

	La
	12.52
	19.73
	16.10
	18.20
	11.60
	12.50
	15.43
	21.83
	9.43
	12.22
	24.27

	Ce
	25.63
	39.41
	34.10
	38.87
	26.10
	26.60
	34.90
	47.07
	21.86
	27.35
	52.25

	Pr
	3.64
	5.34
	4.22
	5.44
	3.47
	3.50
	4.73
	6.31
	3.26
	4.17
	6.85

	Nd
	17.01
	24.02
	16.00
	25.68
	16.50
	14.90
	20.77
	27.53
	14.60
	18.54
	28.97

	Sm
	4.38
	5.93
	3.72
	6.41
	4.18
	3.91
	5.38
	6.97
	3.90
	5.25
	7.17

	Eu
	1.44
	1.72
	1.05
	2.01
	1.33
	1.15
	1.81
	2.42
	1.20
	1.96
	2.20

	Gd
	4.41
	5.60
	3.94
	6.13
	4.62
	4.39
	5.34
	6.91
	4.08
	5.31
	7.70

	Tb
	0.83
	1.04
	0.61
	1.15
	0.77
	0.74
	0.97
	1.26
	0.77
	1.08
	1.42

	Dy
	5.63
	6.46
	3.80
	7.20
	4.83
	4.80
	5.32
	7.09
	4.43
	6.48
	8.26

	Ho
	1.05
	1.19
	0.76
	1.27
	0.98
	1.00
	1.12
	1.53
	1.00
	1.49
	1.83


续附表2
	样号
	YX21
	YX23
	YX64
	YX24
	YX63
	YX65
	YX65-1
	YX65-2
	YX65-3
	YX65-4
	YX65-5

	岩性
	富铌辉长岩类

	Er
	3.12
	3.39
	2.14
	3.61
	2.68
	2.78
	2.88
	3.94
	2.61
	4.00
	4.69

	Tm
	0.48
	0.54
	0.32
	0.57
	0.40
	0.42
	0.43
	0.62
	0.41
	0.66
	0.75

	Yb
	3.19
	3.35
	2.10
	3.39
	2.56
	2.79
	2.49
	3.56
	2.46
	4.16
	4.36

	Lu
	0.48
	0.50
	0.31
	0.53
	0.37
	0.40
	0.38
	0.55
	0.39
	0.64
	0.69

	Hf
	4.97
	5.41
	3.37
	6.52
	3.20
	3.11
	3.08
	3.92
	2.44
	2.69
	4.57

	Ta
	0.65
	0.87
	0.38
	1.04
	0.39
	0.41
	0.69
	1.22
	0.48
	0.70
	1.39

	Th
	2.99
	4.04
	5.93
	3.72
	2.62
	2.96
	3.56
	5.18
	2.64
	2.01
	5.19

	U
	1.05
	0.81
	0.78
	1.09
	0.66
	0.78
	0.91
	1.03
	1.16
	0.70
	1.27

	∑REE
	83.81
	118.21
	89.17
	120.47
	80.39
	79.88
	101.94
	137.58
	70.40
	93.30
	151.41

	δEu
	0.99
	0.90
	0.83
	0.97
	0.92
	0.85
	1.02
	1.05
	0.91
	1.12
	0.90

	(La/Yb)N
	2.81
	4.23
	5.50
	3.85
	3.25
	3.21
	4.45
	4.40
	2.75
	2.11
	3.99

	(La/Sm)N
	1.85
	2.15
	2.79
	1.83
	1.79
	2.06
	1.85
	2.02
	1.56
	1.50
	2.19

	(Gd/Yb)N
	1.14
	1.38
	1.55
	1.50
	1.49
	1.30
	1.78
	1.61
	1.37
	1.06
	1.46

	(La/Lu)N
	2.81
	4.24
	5.57
	3.71
	3.36
	3.35
	4.31
	4.28
	2.60
	2.05
	3.79


附表3  寨根地区富铌辉长岩类Sr-Nd同位素组成
Appendix table 3  Sr-Nd isotopic compositions of Nb-enriched gabbros in Zhaigen
	样品
	87Rb/86Sr
	87Sr/86Sr
	±2σ
	(87Sr/86Sr)i
	147Sm/144Nd
	143Nd/144Nd
	±2σ
	(143Nd/144Nd)i
	εNd(t)
	TDM2(Ma)
	fSm/Nd

	YX65-1
	0.944 336
	0.721 326
	0.000 014
	0.714 273 
	0.156 464
	0.512 502
	0.000 002
	0.511 965 
	0.04
	1 107
	-0.20

	YX65-2
	0.734 144
	0.729 419
	0.000 014
	0.723 936 
	0.153 091
	0.512 406
	0.000 003
	0.511 880 
	-1.61
	1 253
	-0.22

	YX65-3
	0.487 822
	0.718 655
	0.000 004
	0.715 012 
	0.161 557
	0.512 516
	0.000 003
	0.511 961 
	-0.03
	1 095
	-0.18

	YX65-4
	0.740 395
	0.723 711
	0.000 010
	0.718 181 
	0.171 312
	0.512 481
	0.000 004
	0.511 893 
	-1.36
	1 168
	-0.13

	YX65-5
	0.381 262
	0.720 988
	0.000 007
	0.718 141 
	0.149 532
	0.512 501
	0.000 003
	0.511 988 
	0.49
	1 096
	-0.24


注：(143Nd/144Nd)CHUR =0.512 638；(147Sm/144Nd)CHUR=0.196 7； (143Nd/144Nd)DM=0.513 15；(147Sm/144Nd)DM=0.213 5；λsm=6.54×10-12/year；t=524 Ma
