附表1  东秦岭东段五垛山花岗伟晶岩（WDS007）LA-ICP-MS锆石U-Pb同位素分析结果
Table 1  LA-ICP-MS zircon U-Pb isotope analysis results for granitic pegmatites in the Wuduoshan area in eastern section of the East Qinling
	测点
	含量/10-6
	Th/U
	同位素比值
	年龄（Ma）
	谐和度

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

	1
	292
	520
	0.56
	0.0549
	0.0011
	0.0686
	0.0007
	0.5196
	0.0113
	406
	44
	428
	4
	425
	8
	99%

	2
	682
	866
	0.79
	0.0531
	0.0011
	0.0722
	0.0009
	0.5292
	0.0140
	332
	53
	449
	5
	431
	9
	95%

	3
	370
	620
	0.60
	0.0542
	0.0013
	0.0724
	0.0011
	0.5397
	0.0120
	389
	54
	451
	6
	438
	8
	97%

	4
	441
	1110
	0.40
	0.0543
	0.0010
	0.0688
	0.0007
	0.5144
	0.0095
	383
	47
	429
	4
	421
	6
	98%

	5
	150
	470
	0.32
	0.0518
	0.0013
	0.0687
	0.0008
	0.4901
	0.0119
	276
	64
	428
	5
	405
	8
	94%

	6
	92
	457
	0.20
	0.0542
	0.0017
	0.0684
	0.0006
	0.5111
	0.0161
	389
	73
	426
	4
	419
	11
	98%

	7
	268
	665
	0.40
	0.0537
	0.0014
	0.0717
	0.0017
	0.5311
	0.0172
	367
	56
	447
	10
	433
	11
	96%

	8
	486
	516
	0.94
	0.0544
	0.0012
	0.0697
	0.0008
	0.5230
	0.0120
	391
	50
	434
	5
	427
	8
	98%

	9
	447
	504
	0.89
	0.0567
	0.0015
	0.0724
	0.0008
	0.5661
	0.0163
	480
	90
	451
	5
	456
	11
	98%

	10
	581
	564
	1.03
	0.0542
	0.0012
	0.0695
	0.0006
	0.5188
	0.0108
	389
	50
	433
	3
	424
	7
	98%

	11
	521
	581
	0.90
	0.0537
	0.0013
	0.0669
	0.0006
	0.4958
	0.0121
	367
	56
	418
	3
	409
	8
	97%

	12
	302
	567
	0.53
	0.0551
	0.0016
	0.0667
	0.0006
	0.5059
	0.0133
	417
	67
	416
	4
	416
	9
	99%

	13
	223
	655
	0.34
	0.0553
	0.0015
	0.0695
	0.0005
	0.5305
	0.0141
	433
	59
	433
	3
	432
	9
	99%

	14
	133
	489
	0.27
	0.0553
	0.0016
	0.0671
	0.0005
	0.5112
	0.0149
	433
	60
	418
	3
	419
	10
	99%

	15
	448
	355
	1.26
	0.0643
	0.0027
	0.0735
	0.0027
	0.6553
	0.0373
	752
	89
	457
	16
	512
	23
	88%

	16
	158
	280
	0.57
	0.0548
	0.0022
	0.0686
	0.0006
	0.5187
	0.0207
	406
	89
	427
	4
	424
	14
	99%

	17
	501
	656
	0.76
	0.0537
	0.0016
	0.0668
	0.0007
	0.4952
	0.0162
	367
	73
	417
	4
	408
	11
	97%

	18
	378
	886
	0.43
	0.0525
	0.0012
	0.0671
	0.0007
	0.4858
	0.0117
	306
	58
	419
	4
	402
	8
	95%

	19
	291
	560
	0.52
	0.0549
	0.0015
	0.0689
	0.0007
	0.5218
	0.0142
	409
	66
	430
	4
	426
	9
	99%

	20
	189
	608
	0.31
	0.0551
	0.0013
	0.0733
	0.0014
	0.5573
	0.0169
	417
	58
	456
	8
	450
	11
	98%

	21
	1760
	1289
	1.37
	0.0543
	0.0012
	0.0734
	0.0007
	0.5492
	0.0129
	389
	50
	456
	4
	444
	8
	97%

	22
	488
	1033
	0.47
	0.0557
	0.0015
	0.0684
	0.0005
	0.5244
	0.0130
	439
	55
	426
	3
	428
	9
	99%

	23
	78
	469
	0.17
	0.0551
	0.0017
	0.0670
	0.0006
	0.5087
	0.0156
	417
	69
	418
	4
	418
	10
	99%

	24
	101
	394
	0.26
	0.0553
	0.0018
	0.0669
	0.0005
	0.5099
	0.0170
	433
	72
	417
	3
	418
	11
	99%

	25
	252
	473
	0.53
	0.0545
	0.0022
	0.0688
	0.0012
	0.5195
	0.0249
	394
	89
	429
	7
	425
	17
	99%

	26
	300
	587
	0.51
	0.0545
	0.0014
	0.0717
	0.0005
	0.5389
	0.0142
	394
	53
	446
	3
	438
	9
	98%

	27
	701
	460
	1.53
	0.0559
	0.0021
	0.0731
	0.0009
	0.5620
	0.0207
	456
	83
	455
	5
	453
	13
	99%

	28
	954
	733
	1.30
	0.0549
	0.0011
	0.0688
	0.0005
	0.5200
	0.0101
	409
	46
	429
	3
	425
	7
	99%

	29
	282
	349
	0.81
	0.0561
	0.0019
	0.0732
	0.0013
	0.5632
	0.0156
	457
	74
	456
	8
	454
	10
	99%

	30
	252
	579
	0.43
	0.0584
	0.0015
	0.0667
	0.0006
	0.5371
	0.0137
	546
	49
	416
	3
	437
	9
	95%


附表2  东秦岭东段五垛山花岗伟晶岩（WDS007）中锆石微量及稀土元素（×10-6）分析结果
Table 2  Zircon trace and REE (×10-6) analysis results for granitic pegmatites in the Wuduoshan area in eastern section of the East Qinling
	测点号
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu
	Ti
	Y
	Nb
	Hf
	Ta
	REE
	δEu
	LREE-Ⅰ
	△logfO2
	T（℃）

	01
	0.04
	44.18
	0.08
	2.12
	3.45
	0.93
	21.52
	7.07
	85.73
	32.72
	171.14
	37.03
	376.63
	75.51
	2.88
	1083
	4.59
	10542
	2.89
	858.16
	0.33
	65.28
	2.47
	641

	02
	58.67
	192.63
	14.02
	69.53
	15.98
	2.20
	43.79
	11.18
	133.68
	49.41
	250.62
	52.07
	517.00
	98.26
	0.96
	1613
	8.42
	10600
	4.34
	1509.04
	0.25
	10.29
	5.54
	565

	03
	3.12
	52.07
	1.09
	7.55
	4.09
	0.72
	16.29
	5.59
	61.26
	22.10
	111.66
	25.04
	247.38
	50.47
	17.84
	729
	3.97
	11410
	2.70
	608.43
	0.27
	23.10
	1.02
	803

	04
	0.94
	39.23
	0.85
	5.39
	3.23
	0.67
	12.70
	4.86
	58.18
	23.91
	137.99
	32.28
	362.13
	80.55
	19.55
	841
	6.61
	11906
	3.96
	762.92
	0.32
	28.82
	-0.06
	813

	05
	0.11
	15.14
	0.07
	0.91
	1.32
	0.19
	7.11
	1.98
	24.57
	10.38
	52.61
	12.73
	146.97
	33.49
	14.87
	344
	2.15
	13297
	1.24
	307.57
	0.19
	45.73
	-0.73
	785

	06
	0.00
	8.86
	0.00
	0.34
	0.28
	0.17
	2.41
	0.97
	10.77
	5.00
	31.25
	7.47
	97.12
	24.96
	7.47
	178
	2.15
	13841
	1.50
	189.60
	0.64
	70.57
	-1.04
	719

	07
	0.03
	32.99
	0.05
	0.63
	1.61
	0.35
	9.95
	3.94
	48.83
	20.68
	120.31
	27.94
	315.94
	65.98
	4.39
	723
	5.20
	11088
	4.14
	649.22
	0.27
	108.22
	1.39
	674

	08
	0.09
	61.85
	0.51
	8.44
	9.76
	2.09
	45.54
	12.68
	139.72
	49.39
	235.17
	47.21
	459.52
	84.01
	18.21
	1538
	5.32
	9634
	2.95
	1155.98
	0.30
	30.87
	1.46
	805

	09
	7.53
	84.80
	2.54
	17.46
	8.52
	2.00
	35.32
	9.90
	117.85
	41.84
	202.69
	40.82
	395.29
	75.89
	32.08
	1316
	4.12
	9616
	2.47
	1042.45
	0.35
	20.58
	1.54
	869

	10
	0.00
	72.37
	0.38
	5.62
	9.30
	2.64
	50.90
	14.76
	176.35
	65.79
	314.90
	65.47
	626.28
	116.96
	23.05
	2073
	6.06
	8953
	3.31
	1521.74
	0.37
	50.35
	1.45
	831

	11
	3.10
	85.79
	0.96
	8.60
	7.30
	1.72
	38.16
	12.58
	144.90
	54.59
	269.65
	56.43
	543.14
	104.50
	13.58
	1751
	5.96
	9899
	3.12
	1331.43
	0.32
	36.70
	2.18
	775

	12
	0.04
	36.42
	0.04
	1.33
	2.36
	0.83
	15.94
	5.65
	70.60
	28.22
	148.59
	33.29
	347.40
	73.21
	9.23
	929
	3.66
	11050
	2.63
	763.93
	0.42
	82.84
	1.05
	738

	13
	23.58
	84.68
	10.39
	61.13
	14.65
	2.42
	28.05
	6.20
	57.02
	19.03
	94.33
	21.03
	225.69
	51.34
	20.70
	644
	2.51
	13035
	1.37
	699.53
	0.37
	4.83
	1.69
	819

	14
	0.00
	16.17
	0.00
	0.20
	0.27
	0.28
	4.42
	1.81
	25.31
	10.71
	64.27
	14.84
	176.53
	38.55
	6.89
	377
	2.74
	12822
	1.91
	353.36
	0.79
	221.67
	0.02
	712

	15
	34.32
	145.81
	13.09
	74.59
	20.84
	4.87
	60.04
	15.38
	158.36
	54.10
	255.10
	50.23
	480.62
	91.27
	21.59
	1724
	3.60
	8690
	1.61
	1458.61
	0.42
	9.72
	3.13
	824

	16
	3.17
	36.72
	0.52
	4.20
	3.56
	0.75
	17.24
	4.74
	50.15
	19.55
	92.17
	18.76
	185.61
	36.68
	296.08
	600
	2.29
	10032
	1.76
	473.83
	0.29
	26.02
	-1.33
	1209

	17
	20.28
	103.70
	4.85
	23.28
	7.37
	1.19
	24.91
	7.34
	84.03
	31.30
	157.06
	34.57
	337.03
	68.14
	14.98
	1014
	5.30
	10605
	3.00
	905.04
	0.27
	15.01
	2.32
	785

	18
	0.01
	36.44
	0.11
	1.47
	1.95
	0.40
	12.40
	3.96
	48.99
	19.12
	104.45
	24.38
	266.90
	59.17
	8.35
	662
	4.22
	12344
	3.02
	579.75
	0.25
	58.42
	0.75
	729

	19
	0.00
	35.29
	0.15
	1.72
	2.79
	0.46
	14.77
	4.18
	49.64
	17.55
	88.63
	18.68
	194.52
	43.22
	0.00
	578
	3.02
	12169
	1.56
	471.59
	0.22
	46.66
	0.00
	0

	20
	0.90
	24.50
	0.34
	1.63
	1.22
	0.25
	6.77
	2.62
	33.29
	14.78
	80.14
	19.42
	218.80
	45.82
	13.27
	494
	3.56
	11942
	2.39
	450.47
	0.26
	47.65
	-0.01
	773

	21
	9.20
	223.45
	3.43
	27.99
	23.69
	5.75
	105.39
	31.15
	338.17
	118.78
	555.60
	106.42
	1002.37
	181.94
	30.22
	3705
	12.67
	8281
	5.88
	2733.31
	0.35
	26.36
	2.46
	862

	22
	0.00
	40.52
	0.03
	0.99
	1.95
	0.52
	11.52
	4.09
	52.68
	22.50
	123.84
	28.22
	310.26
	66.63
	14.16
	774
	5.07
	11849
	3.58
	663.76
	0.34
	80.31
	0.34
	780

	23
	0.00
	6.72
	0.01
	0.12
	0.32
	0.11
	1.25
	0.63
	9.00
	4.70
	30.06
	8.00
	101.84
	26.34
	2.38
	177
	2.04
	12798
	1.13
	189.08
	0.53
	106.37
	-0.54
	627

	24
	0.04
	13.01
	0.02
	0.36
	0.64
	0.22
	4.77
	1.43
	17.44
	7.56
	41.12
	10.25
	119.93
	28.41
	3.47
	264
	1.89
	13188
	1.06
	245.21
	0.38
	75.17
	0.43
	655

	25
	0.40
	24.68
	0.19
	3.20
	4.59
	0.97
	26.12
	8.20
	88.29
	33.61
	158.09
	30.70
	307.75
	59.06
	39.53
	1047
	2.35
	9686
	1.21
	745.86
	0.27
	46.81
	-0.73
	894

	26
	0.06
	30.22
	0.07
	1.66
	2.54
	0.42
	11.56
	3.11
	38.49
	13.90
	68.12
	15.26
	167.04
	35.41
	9.60
	452
	2.65
	12978
	1.60
	387.86
	0.24
	38.41
	0.70
	742

	27
	0.13
	80.31
	0.60
	10.12
	14.35
	4.18
	73.63
	19.68
	210.30
	74.49
	339.44
	65.34
	605.06
	112.54
	26.59
	2266
	3.00
	8169
	1.17
	1610.17
	0.39
	35.43
	1.73
	847

	28
	0.57
	100.83
	0.87
	11.76
	15.27
	2.64
	73.70
	20.18
	211.61
	71.54
	328.52
	62.49
	583.40
	108.09
	7.50
	2227
	4.57
	11193
	2.02
	1591.49
	0.24
	31.84
	2.82
	720

	29
	0.00
	49.33
	0.12
	2.75
	4.50
	1.17
	23.83
	7.33
	86.73
	31.28
	152.00
	31.64
	308.13
	57.24
	16.88
	994
	3.27
	9644
	1.93
	756.05
	0.34
	50.84
	1.52
	798

	30
	1.31
	26.01
	0.48
	3.16
	2.61
	0.65
	10.25
	3.48
	40.95
	16.08
	84.49
	18.96
	206.60
	48.88
	10.15
	541
	2.48
	11875
	1.09
	463.91
	0.38
	28.66
	0.41
	747


注：δEu=EuN/（SmN+GdN）1/2；LREE-Ⅰ=Dy/Nd+Dy/Sm；△logfO2计算公式据Loucks et al.,2020；T（℃）计算公式据Ferry and Watson，2007
附表3  东秦岭东段五垛山花岗伟晶岩（WDS007）锆石原位Hf同位素组成

Table 3  In-situ Hf isotopic compositions of zircon for granitic pegmatites in the Wuduoshan area in eastern section of the East Qinling

	样品
	Age(Ma)
	176Hf/177Hf
	1σ
	176Yb/177Hf
	1σ
	176Lu/177Hf'
	1σ
	εHf(0)
	εHf(t)
	TDM1(Ma)
	TDM2(Ma)
	fLu/Hf

	WDS007-01
	430
	0.282568
	0.000027
	0.027980
	0.000164
	0.000938
	0.000003
	-13.9
	-8.7
	1248
	1516
	-0.95

	WDS007-04
	430
	0.282592
	0.000022
	0.032952
	0.000151
	0.001149
	0.000006
	-6.4
	-1.3
	956
	1139
	-0.95

	WDS007-05
	430
	0.282604
	0.000018
	0.014386
	0.000222
	0.000514
	0.000008
	-7.8
	-2.6
	989
	1203
	-0.97

	WDS007-07
	451
	0.282632
	0.000019
	0.018420
	0.000566
	0.000638
	0.000016
	-8.8
	-3.6
	1027
	1252
	-0.97

	WDS007-12
	417
	0.282586
	0.000017
	0.024940
	0.000256
	0.000911
	0.000010
	-7.0
	-1.9
	967
	1166
	-0.96

	WDS007-14
	417
	0.282557
	0.000019
	0.010014
	0.000058
	0.000401
	0.000001
	-7.6
	-2.4
	983
	1192
	-0.97

	WDS007-18
	417
	0.282580
	0.000023
	0.037081
	0.000190
	0.001364
	0.000003
	-10.6
	-5.6
	1128
	1354
	-0.94

	WDS007-20
	451
	0.282551
	0.000019
	0.021425
	0.000174
	0.000834
	0.000007
	-8.6
	-3.4
	1025
	1244
	-0.97

	WDS007-23
	417
	0.282559
	0.000021
	0.010553
	0.000151
	0.000451
	0.000006
	-7.3
	-2.1
	969
	1176
	-0.97

	WDS007-24
	417
	0.282595
	0.000019
	0.010757
	0.000088
	0.000408
	0.000002
	-9.4
	-4.2
	1060
	1286
	-0.96

	WDS007-25
	430
	0.282524
	0.000027
	0.027888
	0.000112
	0.000920
	0.000005
	-7.0
	-1.8
	955
	1161
	-0.97

	WDS007-26
	451
	0.282576
	0.000018
	0.012191
	0.000211
	0.000497
	0.000007
	-10.3
	-5.3
	1088
	1335
	-0.97

	WDS007-27
	451
	0.282671
	0.000032
	0.089224
	0.001230
	0.002909
	0.000037
	-9.8
	-4.8
	1063
	1305
	-0.98

	WDS007-28
	430
	0.282629
	0.000017
	0.014669
	0.000357
	0.000513
	0.000009
	-8.1
	-3.1
	999
	1222
	-0.98


注：εHf(0)=10,000×[(176Hf/177Hf)S/(176Hf/177Hf)CHUR,0-1], fLu/Hf=(176Lu/177Hf)S/(176Lu/177Hf)CHUR−1；

εHf(t)=10,000×{[(176Hf/177Hf)S−(176Lu/177Hf)S×(eλt−1)]/[(176Hf/177Hf)CHUR,0−(176Lu/177Hf)CHUR×(eλt−1)]−1)；

TDM1 is one-stage Hf model age, calculated as TDM1=1/λ× In{(1+[(176Hf/177Hf)S −(176Hf/177Hf)DM] /[(176Lu/177Hf)S−(176Lu/177Hf)DM]}；

TDM2 is two-stage Hf model age, calculated as TDM2=TDM1−(TDM1−t) ×[(fCC−fS)/(fCC−fDM)]；

Where, λ=1.867×10−11 yr−1 (Söderlund et al. 2004); (176Lu/177Hf)S and (176Hf/177Hf)S are the measured values of samples;

(176Lu/177Hf)CHUR=0.0332 and (176Hf/177Hf)CHUR,0=0.282772 (Blichert-Toft and Albarède 1997); (176Lu/177Hf)DM=0.0384 and (176Hf/177Hf)DM=0.28325 (Griffin et al. 2000); (176Lu/177Hf)mean crust=0.015; fCC=[(176Lu/177Hf)mean crust/(176Lu/177Hf)CHUR]−1; fS=fLu/Hf; fDM= [(176Lu/177Hf)DM /(176Lu/177Hf)CHUR]−1; t=crystallization time of zircon

