万渝生等：登封地区早前寒武纪地壳演化－地球化学和锆石SHRIMP U-Pb年代学制约
表1 登封地区早前寒武纪岩石元素组成

	样品号
	XS0416-6
	XS0416-7
	XS0416-8
	XS0416-3
	XS0416-12
	XS0416-10
	XS0416-11
	XS0416-1

	岩石名称
	二云二长石英片岩
	二云二长石英片岩
	变质石英角斑岩
	闪长岩
	片麻状奥长花岗岩
	片麻状英云闪长岩
	钾长花岗岩
	二长花岗岩

	产状
	登封群
	登封群
	登封群
	石牌河闪长岩
	会善寺奥长花岗岩
	大峪寺英云闪长岩
	路家沟钾长花岗岩
	石秤二长花岗岩

	锆石年龄
	2508+/-16Ma
	2531+/-15Ma
	2522+/-12Ma
	2493+/-7 Ma
	2553+/-8 Ma
	2531+/-9 Ma
	2513 +/- 33 Ma
	1775 +/- 9 Ma

	SiO2
	72.27 
	68.96 
	75.46 
	57.13 
	73.36
	62.70 
	72.45
	76.69

	TiO2
	0.57 
	0.52 
	0.10 
	0.59 
	0.04
	0.63 
	0.22
	0.16

	Al2O3
	14.69 
	15.27 
	14.62 
	14.20 
	15.87
	17.03 
	14.19
	11.80

	Fe2O3
	1.75 
	0.87 
	0.45 
	2.41 
	0.04
	2.71 
	1.26
	0.44

	FeO
	0.92 
	2.78 
	0.40 
	3.20 
	0.34
	2.08 
	0.66
	1.22

	MnO
	0.02 
	0.04 
	0.01 
	0.09 
	0.01
	0.06 
	0.02
	0.03

	MgO
	1.16 
	1.56 
	0.27 
	5.22 
	0.09
	2.11 
	0.49
	0.12

	CaO
	0.74 
	1.94 
	0.53 
	6.96 
	2.01
	4.87 
	0.83
	0.88

	Na2O
	3.31 
	2.30 
	3.38 
	4.40 
	6.31
	4.74 
	3.33
	3.12

	K2O
	2.72 
	2.75 
	2.57 
	3.34 
	1.26
	1.83 
	5.41
	4.68

	P2O5
	0.15 
	0.10 
	0.03 
	0.77 
	0.03
	0.16 
	0.07
	0.03

	H2O+
	1.62 
	1.92 
	1.27 
	0.76 
	0.34
	0.88 
	0.64
	0.62

	CO2
	0.09 
	0.69 
	0.26 
	0.34 
	0.17
	0.34 
	0.26
	0.17

	LOI
	1.58
	2.32 
	1.50
	0.71 
	0.46
	0.91 
	0.76
	0.44

	Total
	100.01 
	99.70 
	99.35 
	99.41 
	99.87 
	100.14 
	99.83 
	99.96 

	Cr
	135
	91.3
	3.54
	227
	5.60
	36.0
	10.9
	9.10

	Sc
	7.70
	12.0
	1.42
	10.4
	0.24
	7.80
	2.27
	6.40

	Rb
	83.2
	112
	65.9
	85.3
	31.4
	81.9
	201
	188

	Ba
	919
	677
	364
	1990
	1021
	143
	980
	660

	Sr
	157
	187
	86.2
	2383
	887
	701
	193
	82.9

	Nb
	6.41 
	6.82 
	2.79
	5.98 
	2.35
	6.71 
	8.02
	11.4 

	Ta
	0.45 
	0.61 
	0.28
	0.42 
	0.14
	0.32 
	0.44
	0.92 

	Hf
	3.53 
	4.77 
	3.28 
	6.53 
	2.54 
	4.79 
	6.91 
	6.26 

	Zr
	112
	146
	70.2
	135
	60.5
	148
	214
	158

	Y
	10.1 
	11.2 
	1.87
	18.2 
	0.80
	7.60 
	4.85
	27.9 

	Th
	5.97
	9.35
	2.62
	17.0
	0.05
	0.81
	36.9
	17.3

	U
	0.63
	0.98
	0.48
	3.75
	0.14
	0.56
	2.04
	2.89

	La
	36.0 
	27.1 
	9.12
	120 
	4.41
	7.97 
	69.1
	56.3 

	Ce
	66.9 
	51.8 
	15.8
	230 
	7.78
	16.2 
	137
	108 

	Pr
	8.49 
	5.58 
	1.65
	29.1 
	0.72
	2.14 
	11.6
	12.2 

	Nd
	30.7 
	20.0 
	5.56
	107 
	2.40
	9.37 
	34.8
	42.3 

	Sm
	5.41 
	3.44 
	1.02
	18.4 
	0.43
	2.14 
	4.95
	7.46 

	Eu
	1.44 
	0.99 
	0.17
	4.83 
	0.05
	0.76 
	0.52
	1.02 

	Gd
	3.77 
	2.78 
	0.61
	11.4 
	0.32
	1.91 
	2.25
	5.91 

	Tb
	0.50 
	0.41 
	0.09
	1.18 
	0.05
	0.28 
	0.30
	0.94 

	Dy
	2.56 
	2.25 
	0.45
	4.77 
	0.17
	1.48 
	1.26
	5.44 

	Ho
	0.48 
	0.44 
	0.08
	0.74 
	0.05
	0.27 
	0.20
	1.14 

	Er
	1.29 
	1.16 
	0.20
	1.85 
	0.08
	0.76 
	0.54
	3.39 

	Tm
	0.18 
	0.14 
	0.05
	0.20 
	0.05
	0.10 
	0.06
	0.50 

	Yb
	1.09 
	0.90 
	0.15
	1.06 
	0.06
	0.70 
	0.42
	3.20 

	Lu
	0.16 
	0.13 
	0.05
	0.16 
	0.05
	0.11 
	0.06
	0.50 

	TREE
	159.0
	117.0
	35.0
	530.7
	16.6
	44.2
	263.1
	248.3

	(La/Yb)n
	21.8 
	19.8 
	40.1 
	74.6 
	48.4 
	7.5 
	108.4 
	11.6 

	Eu/Eu*
	0.93 
	0.96 
	0.61 
	0.96 
	0.40 
	1.14 
	0.42 
	0.46 


注：1）闪长岩（XS0416-3）锆石年龄引自王泽九等（2004）；2）常量元素：％，微量元素和稀土：10 -6。
表2 登封地区早前寒武纪岩石Nd同位素组成

	样品号
	样品名称
	锆石年龄
	Sm(ppm)
	Nd(ppm)
	147Sm/144Nd
	143Nd/144Nd
	2 σ
	fSm/Nd
	tDM(Nd)
	(Nd (t)
	(Nd(0)

	XS0416-6
	二云二长石英片岩
	2508+/-16Ma
	4.65 
	26.83 
	0.1049
	0.511150
	7
	-0.47 
	2.79 
	0.61
	-29.0 

	XS0416-7
	二云二长石英片岩
	2531+/-15Ma
	3.42 
	20.26 
	0.1020
	0.511181
	8
	-0.48 
	2.67 
	2.49
	-28.4 

	XS0416-8
	变质石英角斑岩
	2522+/-12Ma
	1.22 
	7.56 
	0.0978
	0.511227
	11
	-0.50 
	2.52 
	4.70
	-27.5 

	XS0416-3
	闪长岩
	2493+/-7 Ma
	19.30 
	114.40 
	0.1020
	0.511137
	10
	-0.48 
	2.73 
	1.12
	-29.3 

	XS0416-12
	片麻状奥长花岗岩
	2553+/-8 Ma
	0.43 
	2.78 
	0.09365
	0.510954
	10
	-0.52 
	2.77 
	1.03
	-32.8 

	XS0416-10
	片麻状英云闪长岩
	2531+/-9 Ma
	2.13 
	9.03 
	0.1428
	0.511935
	7
	-0.27 
	2.60 
	3.95
	-13.7 

	XS0416-11
	钾长花岗岩
	2513 +/- 33 Ma
	4.69 
	35.75 
	0.07936
	0.511367
	14
	-0.60 
	2.02 
	13.54
	-24.8 

	XS0416-1
	二长花岗岩
	1775 +/- 9 Ma
	10.18 
	55.91 
	0.1101 
	0.511237
	8
	-0.44 
	2.80 
	-7.77
	-27.3 


注：1）闪长岩（XS0416-3）锆石年龄引自王泽九等（2004）；2）计算(Nd (t)使用第3列的年龄。
表3 登封地区早前寒武纪岩石的锆石SHRIMP U-Pb年龄
二云二长石英片岩(XS0416-6)
	Spot
	ppm
U
	ppm
Th
	232Th
/238U
	ppm
206Pb*
	207Pb*
/206Pb*
	±%
	207Pb*
/235U
	±%
	206Pb*
/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	XS0416-6-1.1M 
	195
	174
	0.92
	 81.5
	0.1630 
	0.78
	10.93
	2.9
	0.487 
	2.8
	.963
	2556
	± 59
	2487
	±13
	-3 

	XS0416-6-1.2M 
	170
	132
	0.80
	 67.1
	0.1621 
	0.91
	10.27
	2.9
	0.460 
	2.8
	.951
	2437
	± 57
	2478
	±15
	2 

	XS0416-6-2.1M 
	69
	23
	0.35
	 29.1
	0.1684 
	1.3 
	11.39
	4.4
	0.491 
	4.2
	.954
	2573
	± 90
	2541
	±22
	-1 

	XS0416-6-3.1M 
	96
	55
	0.59
	 42.6
	0.1685 
	1.7 
	11.90
	3.4
	0.512 
	2.9
	.864
	2667
	± 64
	2542
	±29
	-5 

	XS0416-6-4.1I 
	31
	19
	0.64
	 13.3
	0.1759 
	4.2 
	12.17
	5.4
	0.502 
	3.3
	.616
	2623
	± 71
	2614
	±71
	0 

	XS0416-6-5.1I 
	89
	49
	0.56
	 40.5
	0.1793 
	1.0 
	13.00
	3.0
	0.526 
	2.9
	.940
	2723
	± 63
	2647
	±17
	-3 

	XS0416-6-6.1M 
	274
	119
	0.45
	107  
	0.1650 
	1.8 
	10.33
	3.3
	0.454 
	2.8
	.840
	2414
	± 56
	2507
	±30
	4 

	XS0416-6-7.1M 
	290
	254
	0.90
	108  
	0.1641 
	0.79
	 9.79
	6.6
	0.433 
	6.5
	.993
	2318
	±130
	2498
	±13
	7 

	XS0416-6-8.1M 
	249
	154
	0.64
	 88.9
	0.1646 
	1.7 
	 9.36
	3.2
	0.412 
	2.8
	.860
	2226
	± 53
	2503
	±28
	11 

	XS0416-6-9.1M 
	156
	80
	0.53
	 66.0
	0.1661 
	0.97
	11.22
	3.1
	0.490 
	2.9
	.949
	2570
	± 62
	2519
	±16
	-2 

	XS0416-6-10.1M 
	244
	117
	0.49
	 91.1
	0.1677 
	0.81
	10.02
	2.9
	0.433 
	2.8
	.960
	2320
	± 54
	2535
	±14
	8 

	XS0416-6-11.1M 
	314
	251
	0.82
	 98.1
	0.1616 
	0.83
	 8.05
	2.9
	0.361 
	2.8
	.958
	1988
	± 48
	2472
	±14
	20 

	XS0416-6-12.1M 
	288
	222
	0.80
	 97.9
	0.1618 
	0.79
	 8.80
	3.0
	0.394 
	2.9
	.966
	2143
	± 54
	2474
	±13
	13 

	XS0416-6-13.1M 
	553
	391
	0.73
	146  
	0.15876
	0.62
	 6.69
	2.8
	0.3057
	2.7
	.975
	1720
	± 41
	2442
	±10
	30 

	XS0416-6-14.1M 
	152
	106
	0.72
	 58.6
	0.1655 
	0.98
	10.21
	3.0
	0.448 
	2.9
	.945
	2384
	± 57
	2512
	±17
	5 

	XS0416-6-15.1I 
	81
	38
	0.48
	 34.7
	0.1838 
	1.4 
	12.49
	3.3
	0.493 
	3.0
	.907
	2583
	± 63
	2687
	±23
	4 


二云二长石英片岩(XS0416-7)

	Spot
	ppm
U
	ppm
Th
	232Th
/238U
	ppm
206Pb*
	207Pb*
/206Pb*
	±%
	207Pb*
/235U
	±%
	206Pb*
/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	XS0416-7-1.1M
	78
	30
	0.40
	32.5
	0.1709
	1.2
	11.47
	3.2
	0.487
	3.0
	.923
	2556
	±62
	2567
	±21
	0 

	XS0416-7-2.1M
	369
	302
	0.85
	81.9
	0.158
	2.2
	5.54
	3.5
	0.2544
	2.7
	.781
	1461
	±36
	2434
	±37
	40 

	XS0416-7-3.1M
	169
	111
	0.68
	75.7
	0.1694
	0.87
	12.12
	3.6
	0.519
	3.5
	.970
	2694
	±76
	2552
	±15
	-6 

	XS0416-7-4.1M
	130
	73
	0.57
	60.8
	0.1668
	0.88
	12.48
	3.0
	0.543
	2.9
	.956
	2794
	±65
	2526
	±15
	-11 

	XS0416-7-5.1I
	299
	225
	0.78
	129
	0.18
	0.70
	12.51
	3.0
	0.504
	2.9
	.973
	2632
	±64
	2652
	±12
	1 

	XS0416-7-6.1M
	341
	144
	0.44
	126
	0.16568
	0.60
	9.77
	2.8
	0.428
	2.7
	.976
	2295
	±53
	2514
	±10
	9 

	XS0416-7-7.1M
	142
	147
	1.07
	47.6
	0.1638
	1.9
	8.6
	3.4
	0.381
	2.8
	.826
	2082
	±50
	2494
	±33
	17 

	XS0416-7-8.1M
	65
	66
	1.04
	26.2
	0.1672
	1.4
	10.75
	3.6
	0.467
	3.3
	.918
	2468
	±68
	2529
	±24
	2 

	XS0416-7-9.1M
	162
	104
	0.67
	65.4
	0.1683
	0.85
	10.89
	3.0
	0.469
	2.8
	.957
	2481
	±58
	2540
	±14
	2 

	XS0416-7-10.1M
	172
	116
	0.70
	72.2
	0.1663
	0.84
	11.19
	2.9
	0.488
	2.8
	.958
	2562
	±60
	2520
	±14
	-2 

	XS0416-7-11.1M
	490
	258
	0.54
	145
	0.16305
	0.59
	7.71
	2.8
	0.3429
	2.7
	.977
	1901
	±45
	2487
	±10
	24 

	XS0416-7-12.1M
	46
	18
	0.40
	18.8
	0.1696
	2.5
	11.00
	4.3
	0.471
	3.5
	.811
	2486
	±71
	2553
	±42
	3 


变质石英角斑岩(XS0416-8)
	Spot
	ppm
U
	ppm
Th
	232Th
/238U
	ppm
206Pb*
	207Pb*
/206Pb*
	±%
	207Pb*
/235U
	±%
	206Pb*
/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	XS0416-8-1.1 
	156
	75
	0.50
	 54.3
	0.1655
	1.7 
	 9.08
	3.4
	0.398 
	2.9
	.865
	2162
	± 54
	2512
	±29
	14 

	XS0416-8-2.1 
	97
	50
	0.53
	 35.1
	0.1667
	1.4 
	 9.64
	3.4
	0.419 
	3.0
	.904
	2257
	± 58
	2525
	±24
	11 

	XS0416-8-3.1 
	370
	173
	0.48
	 57.8
	0.1487
	2.3 
	 3.56
	3.6
	0.1738
	2.8
	.768
	1033
	± 27
	2329
	±40
	56 

	XS0416-8-4.1 
	260
	161
	0.64
	 71.4
	0.1730
	2.1 
	 7.49
	4.3
	0.314 
	3.7
	.872
	1760
	± 58
	2586
	±35
	32 

	XS0416-8-5.1 
	293
	185
	0.65
	114  
	0.1657
	0.71
	10.33
	2.8
	0.452 
	2.8
	.968
	2405
	± 55
	2514
	±12
	4 

	XS0416-8-6.1 
	206
	128
	0.64
	 60.1
	0.1575
	1.2 
	 7.30
	3.0
	0.3362
	2.8
	.921
	1868
	± 45
	2429
	±20
	23 

	XS0416-8-7.1 
	290
	203
	0.72
	 93.9
	0.1570
	1.5 
	 8.12
	3.2
	0.375 
	2.8
	.881
	2053
	± 49
	2424
	±25
	15 

	XS0416-8-8.1 
	205
	106
	0.53
	 90.1
	0.1661
	1.3 
	11.68
	5.4
	0.510 
	5.2
	.971
	2656
	±110
	2519
	±22
	-5 

	XS0416-8-9.1 
	532
	433
	0.84
	105  
	0.1528
	0.95
	 4.83
	2.9
	0.2295
	2.7
	.945
	1332
	± 33
	2377
	±16
	44 

	XS0416-8-10.1 
	114
	54
	0.49
	 43.5
	0.1666
	1.4 
	10.09
	3.3
	0.439 
	2.9
	.900
	2348
	± 58
	2523
	±24
	7 

	XS0416-8-11.1 
	216
	63
	0.30
	 92.5
	0.1645
	0.85
	11.30
	3.3
	0.498 
	3.1
	.965
	2605
	± 67
	2502
	±14
	-4 

	XS0416-8-12.1 
	131
	61
	0.48
	 42.8
	0.1612
	1.2 
	 8.43
	3.1
	0.379 
	2.9
	.918
	2073
	± 51
	2468
	±21
	16 

	XS0416-8-13.1 
	82
	54
	0.68
	 29.3
	0.1697
	1.5 
	 9.66
	3.5
	0.413 
	3.2
	.907
	2229
	± 60
	2555
	±25
	13 

	XS0416-8-14.1 
	100
	49
	0.51
	 39.0
	0.1664
	1.1 
	10.35
	3.1
	0.451 
	2.9
	.932
	2400
	± 59
	2522
	±19
	5 

	XS0416-8-15.1 
	74
	48
	0.67
	 22.2
	0.1640
	1.8 
	 7.81
	3.5
	0.345 
	3.0
	.853
	1912
	± 50
	2497
	±31
	23 

	XS0416-8-16.1 
	259
	204
	0.81
	105  
	0.1680
	0.78
	10.87
	2.9
	0.469 
	2.8
	.962
	2480
	± 57
	2537
	±13
	2 


石英岩(XS0416-4)

	Spot
	ppm
U
	ppm
Th
	232Th
/238U
	ppm
206Pb*
	207Pb*
/206Pb*
	±%
	207Pb*
/235U
	±%
	206Pb*
/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	XS0416-4-1.1 
	84
	61
	0.75
	 40.7
	0.1635
	3.0 
	12.50
	4.6
	0.555 
	3.5
	.756
	2844
	±80
	2492
	±51
	-14 

	XS0416-4-2.1 
	165
	78
	0.49
	 71.1
	0.1710
	1.3 
	11.82
	2.8
	0.501 
	2.5
	.892
	2619
	±54
	2568
	±21
	-2 

	XS0416-4-3.1 
	129
	52
	0.41
	 72.9
	0.2613
	1.2 
	23.63
	2.8
	0.656 
	2.6
	.901
	3251
	±65
	3255
	±19
	0 

	XS0416-4-4.1 
	113
	43
	0.39
	 41.8
	0.1722
	1.4 
	10.18
	3.1
	0.429 
	2.8
	.885
	2300
	±53
	2579
	±24
	11 

	XS0416-4-5.1 
	46
	76
	1.72
	 20.8
	0.1913
	2.2 
	13.98
	4.0
	0.530 
	3.3
	.832
	2743
	±74
	2753
	±36
	0 

	XS0416-4-6.1 
	167
	73
	0.45
	 68.0
	0.1644
	1.2 
	10.71
	2.8
	0.473 
	2.5
	.899
	2495
	±51
	2502
	±20
	0 

	XS0416-4-7.1 
	48
	47
	1.00
	 20.1
	0.1809
	2.5 
	12.13
	4.2
	0.486 
	3.4
	.808
	2554
	±71
	2661
	±41
	4 

	XS0416-4-8.1 
	621
	509
	0.85
	118  
	0.1546
	0.99
	 4.71
	2.5
	0.2210
	2.3
	.918
	1287
	±27
	2398
	±17
	46 

	XS0416-4-9.1 
	236
	101
	0.44
	 93.5
	0.1673
	0.92
	10.62
	2.5
	0.461 
	2.4
	.933
	2442
	±48
	2530
	±15
	3 

	XS0416-4-10.1 
	77
	45
	0.61
	 32.8
	0.1690
	2.1 
	11.42
	3.6
	0.490 
	2.9
	.808
	2570
	±62
	2548
	±35
	-1 

	XS0416-4-11.1 
	123
	95
	0.80
	 49.3
	0.1659
	1.6 
	10.59
	3.0
	0.463 
	2.6
	.850
	2452
	±52
	2517
	±27
	3 

	XS0416-4-12.1 
	206
	139
	0.69
	 96.9
	0.1660
	1.1 
	12.45
	2.7
	0.544 
	2.5
	.914
	2801
	±57
	2518
	±19
	-11 

	XS0416-4-13.1 
	64
	85
	1.37
	 28.3
	0.1658
	2.2 
	11.72
	3.5
	0.513 
	2.8
	.792
	2668
	±61
	2516
	±36
	-6 

	XS0416-4-14.1 
	95
	58
	0.63
	 26.5
	0.1662
	2.6 
	 7.36
	3.7
	0.3211
	2.7
	.719
	1795
	±42
	2520
	±44
	29 

	XS0416-4-15.1 
	47
	22
	0.49
	 21.3
	0.1868
	1.4 
	13.49
	4.0
	0.524 
	3.7
	.931
	2715
	±82
	2714
	±24
	0 

	XS0416-4-16.1 
	49
	37
	0.78
	 17.9
	0.1764
	3.0 
	10.11
	4.5
	0.416 
	3.4
	.750
	2241
	±64
	2620
	±49
	14 

	XS0416-4-17.1 
	164
	112
	0.71
	 67.3
	0.1650
	1.5 
	10.86
	3.0
	0.477 
	2.6
	.874
	2516
	±55
	2508
	±25
	0 

	XS0416-4-18.1 
	101
	88
	0.90
	 37.0
	0.1607
	2.2 
	 9.35
	3.5
	0.422 
	2.7
	.774
	2271
	±52
	2463
	±38
	8 

	XS0416-4-19.1 
	130
	63
	0.50
	 55.1
	0.1625
	1.4 
	11.02
	3.0
	0.492 
	2.7
	.884
	2579
	±56
	2482
	±24
	-4 

	XS0416-4-20.1 
	76
	87
	1.18
	 35.6
	0.1814
	1.9 
	13.50
	3.3
	0.540 
	2.8
	.827
	2782
	±62
	2666
	±31
	-4 

	XS0416-4-21.1 
	136
	96
	0.73
	 59.2
	0.1543
	1.4 
	10.72
	3.0
	0.504 
	2.7
	.880
	2632
	±58
	2394
	±25
	-10 

	XS0416-4-22.1 
	91
	44
	0.50
	 39.0
	0.1615
	2.2 
	11.00
	3.3
	0.494 
	2.5
	.760
	2589
	±54
	2471
	±37
	-5 

	XS0416-4-23.1 
	237
	145
	0.63
	103  
	0.1659
	0.83
	11.50
	2.5
	0.503 
	2.3
	.942
	2627
	±50
	2516
	±14
	-4 

	XS0416-4-24.1 
	206
	72
	0.36
	 72.5
	0.1699
	1.2 
	 9.56
	2.7
	0.4083
	2.4
	.895
	2207
	±45
	2556
	±20
	14 

	XS0416-4-25.1 
	182
	205
	1.16
	 85.2
	0.1812
	1.0 
	13.57
	2.7
	0.543 
	2.5
	.927
	2797
	±57
	2664
	±17
	-5 

	XS0416-4-26.1 
	373
	188
	0.52
	142  
	0.1649
	0.66
	10.07
	2.4
	0.443 
	2.3
	.962
	2363
	±46
	2506
	±11
	6 

	XS0416-4-27.1 
	43
	35
	0.86
	 21.7
	0.1826
	2.2 
	14.77
	3.9
	0.587 
	3.2
	.824
	2976
	±76
	2677
	±36
	-11 

	XS0416-4-28.1 
	251
	97
	0.40
	105  
	0.1636
	0.90
	11.01
	2.5
	0.488 
	2.3
	.933
	2562
	±49
	2494
	±15
	-3 

	XS0416-4-29.1 
	50
	111
	2.28
	 21.1
	0.1678
	2.6 
	11.24
	3.8
	0.485 
	2.8
	.742
	2551
	±60
	2536
	±43
	-1 

	XS0416-4-30.1 
	219
	75
	0.35
	 91.7
	0.1638
	0.95
	10.99
	2.5
	0.487 
	2.3
	.927
	2557
	±49
	2495
	±16
	-2 

	XS0416-4-31.1 
	203
	155
	0.79
	 83.9
	0.1656
	0.99
	10.94
	2.7
	0.479 
	2.5
	.929
	2523
	±52
	2514
	±17
	0 

	XS0416-4-32.1 
	324
	164
	0.52
	130  
	0.1669
	0.77
	10.71
	2.5
	0.466 
	2.4
	.951
	2464
	±49
	2527
	±13
	2 

	XS0416-4-33.1 
	120
	55
	0.47
	 50.2
	0.1690
	1.4 
	11.36
	2.9
	0.487 
	2.5
	.869
	2559
	±53
	2548
	±24
	0 

	XS0416-4-34.1 
	256
	100
	0.40
	106  
	0.1798
	0.82
	11.88
	2.6
	0.479 
	2.4
	.947
	2523
	±51
	2651
	±14
	5 

	XS0416-4-35.1 
	84
	47
	0.57
	 34.7
	0.1597
	1.9 
	10.48
	3.3
	0.476 
	2.6
	.809
	2510
	±55
	2452
	±33
	-2 

	XS0416-4-36.1 
	145
	75
	0.54
	 62.3
	0.1807
	0.95
	12.48
	2.6
	0.501 
	2.4
	.931
	2617
	±52
	2659
	±16
	2 

	XS0416-4-37.1 
	69
	45
	0.67
	 37.4
	0.2075
	1.4 
	17.92
	3.0
	0.626 
	2.7
	.889
	3135
	±66
	2886
	±22
	-9 

	XS0416-4-38.1 
	118
	35
	0.31
	 52.5
	0.1710
	1.3 
	12.21
	2.8
	0.518 
	2.5
	.892
	2691
	±55
	2567
	±21
	-5 

	XS0416-4-39.1 
	423
	151
	0.37
	150  
	0.1615
	0.71
	 9.19
	2.4
	0.4126
	2.3
	.956
	2227
	±44
	2472
	±12
	10 

	XS0416-4-40.1 
	57
	40
	0.74
	 21.3
	0.1693
	2.1 
	10.18
	3.5
	0.436 
	2.8
	.802
	2333
	±54
	2550
	±35
	9 

	XS0416-4-40.2 
	78
	41
	0.55
	 32.5
	0.1675
	2.1 
	11.20
	3.4
	0.485 
	2.7
	.796
	2550
	±57
	2533
	±35
	-1 

	XS0416-4-41.1 
	235
	114
	0.50
	107  
	0.1635
	0.96
	11.87
	2.6
	0.526 
	2.4
	.930
	2726
	±54
	2493
	±16
	-9 

	XS0416-4-42.1 
	127
	88
	0.72
	 45.2
	0.1660
	1.1 
	 9.45
	2.8
	0.413 
	2.6
	.918
	2228
	±49
	2518
	±19
	12 

	XS0416-4-43.1 
	159
	62
	0.41
	 69.2
	0.1642
	1.1 
	11.43
	2.7
	0.505 
	2.5
	.918
	2635
	±54
	2500
	±18
	-5 

	XS0416-4-44.1 
	190
	105
	0.57
	 77.3
	0.1612
	1.1 
	10.48
	2.7
	0.472 
	2.4
	.903
	2491
	±50
	2468
	±19
	-1 

	XS0416-4-45.1 
	29
	18
	0.62
	 12.6
	0.1692
	3.3 
	11.58
	4.6
	0.496 
	3.2
	.703
	2598
	±69
	2550
	±55
	-2 

	XS0416-4-46.1 
	168
	127
	0.78
	 73.4
	0.1738
	1.1 
	12.18
	2.8
	0.508 
	2.5
	.913
	2648
	±55
	2595
	±19
	-2 

	XS0416-4-47.1 
	47
	28
	0.61
	 21.4
	0.1820
	3.2 
	13.02
	4.6
	0.519 
	3.2
	.705
	2693
	±71
	2671
	±53
	-1 

	XS0416-4-48.1 
	100
	46
	0.47
	 50.3
	0.1984
	1.5 
	16.00
	3.2
	0.585 
	2.8
	.884
	2968
	±67
	2813
	±25
	-6 

	XS0416-4-49.1 
	109
	51
	0.48
	 45.5
	0.1757
	1.6 
	11.74
	3.2
	0.485 
	2.8
	.871
	2547
	±59
	2613
	±27
	3 

	XS0416-4-50.1 
	200
	97
	0.50
	 91.8
	0.1686
	1.3 
	12.40
	2.9
	0.533 
	2.6
	.894
	2756
	±58
	2544
	±22
	-8 

	XS0416-4-51.1 
	110
	49
	0.47
	 44.4
	0.1710
	1.8 
	11.00
	3.4
	0.466 
	2.9
	.846
	2468
	±59
	2568
	±30
	4 

	XS0416-4-52.1 
	259
	121
	0.48
	 98.2
	0.1599
	1.7 
	 9.74
	3.0
	0.442 
	2.4
	.812
	2358
	±47
	2455
	±29
	4 

	XS0416-4-53.1 
	228
	186
	0.85
	 89.2
	0.1860
	0.88
	11.68
	2.6
	0.455 
	2.4
	.939
	2419
	±49
	2707
	±15
	11 

	XS0416-4-54.1 
	75
	58
	0.79
	 31.4
	0.1636
	2.0 
	10.85
	3.3
	0.481 
	2.6
	.802
	2532
	±55
	2493
	±33
	-2 

	XS0416-4-55.1 
	153
	51
	0.35
	 72.9
	0.1904
	0.97
	14.46
	2.6
	0.551 
	2.4
	.927
	2829
	±55
	2746
	±16
	-3 

	XS0416-4-56.1 
	172
	83
	0.50
	 59.7
	0.1963
	1.2 
	10.93
	2.8
	0.404 
	2.5
	.909
	2187
	±47
	2796
	±19
	22 

	XS0416-4-57.1 
	41
	23
	0.58
	 17.6
	0.1857
	2.7 
	12.82
	4.1
	0.501 
	3.1
	.758
	2616
	±67
	2704
	±44
	3 

	XS0416-4-58.1 
	122
	44
	0.37
	 50.7
	0.2007
	1.2 
	13.37
	3.0
	0.483 
	2.7
	.910
	2540
	±57
	2832
	±20
	10 

	XS0416-4-59.1 
	95
	57
	0.62
	 39.0
	0.1619
	1.9 
	10.63
	3.3
	0.476 
	2.7
	.823
	2511
	±56
	2475
	±31
	-1 

	XS0416-4-60.1 
	74
	34
	0.47
	 29.6
	0.1604
	2.3 
	10.19
	3.6
	0.461 
	2.8
	.776
	2442
	±57
	2460
	±38
	1 

	XS0416-4-61.1 
	532
	192
	0.37
	137  
	0.1614
	0.94
	 6.66
	2.5
	0.2993
	2.3
	.927
	1688
	±34
	2471
	±16
	32 

	XS0416-4-62.1 
	217
	114
	0.54
	 79.6
	0.1658
	1.1 
	 9.74
	2.8
	0.426 
	2.6
	.917
	2289
	±49
	2515
	±19
	9 

	XS0416-4-63.1 
	97
	39
	0.42
	 38.3
	0.1668
	2.0 
	10.50
	3.5
	0.456 
	3.0
	.834
	2424
	±60
	2526
	±33
	4 

	XS0416-4-64.1 
	56
	74
	1.36
	 25.4
	0.1862
	2.4 
	13.52
	3.8
	0.527 
	2.9
	.772
	2727
	±65
	2709
	±40
	-1 


片麻状英云闪长岩（XS0416-12）
	Spot
	ppm
U
	ppm
Th
	232Th
/238U
	ppm
206Pb*
	207Pb*
/206Pb*
	±%
	207Pb*
/235U
	±%
	206Pb*
/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	XS0416-12-1.1M 
	116
	66
	0.59
	 49.3
	0.1695 
	0.64
	11.50 
	1.9
	0.4919
	1.8
	.941
	2579
	±38
	2553
	±11
	-1 

	XS0416-12-2.1I
	92
	55
	0.62
	 35.6
	0.1745 
	0.76
	10.77 
	2.0
	0.4474
	1.8
	.921
	2384
	±36
	2601
	±13
	8 

	XS0416-12-3.1M 
	131
	74
	0.58
	 55.7
	0.16936
	0.55
	11.53 
	1.8
	0.4940
	1.7
	.954
	2588
	±37
	2551
	± 9
	-1 

	XS0416-12-4.1M 
	98
	47
	0.50
	 40.5
	0.1703 
	0.87
	11.34 
	2.0
	0.4831
	1.8
	.898
	2541
	±37
	2561
	±15
	1 

	XS0416-12-5.1M 
	167
	106
	0.66
	 70.7
	0.16940
	0.48
	11.54 
	1.8
	0.4941
	1.7
	.964
	2588
	±37
	2552
	± 8
	-1 

	XS0416-12-5.2ME 
	99
	8
	0.08
	 40.8
	0.1654 
	0.68
	10.91 
	1.9
	0.4783
	1.8
	.935
	2520
	±37
	2512
	±11
	0 

	XS0416-12-6.1ME 
	353
	17
	0.05
	123  
	0.1659 
	0.87
	 9.06 
	1.9
	0.3964
	1.7
	.889
	2152
	±31
	2516
	±15
	14 

	XS0416-12-6.2I
	326
	71
	0.23
	120  
	0.17675
	0.43
	10.43 
	1.7
	0.4279
	1.7
	.968
	2296
	±33
	2623
	± 7
	12 

	XS0416-12-7.1M 
	190
	72
	0.39
	 80.9
	0.17056
	0.45
	11.63 
	1.8
	0.4944
	1.7
	.967
	2590
	±37
	2563
	± 8
	-1 

	XS0416-12-8.1I
	146
	49
	0.35
	 49.0
	0.1784 
	0.71
	 9.52 
	1.9
	0.3870
	1.7
	.926
	2109
	±31
	2638
	±12
	20 

	XS0416-12-10.1ME 
	1143
	30
	0.03
	124  
	0.1046 
	1.1 
	 1.770
	2.0
	0.1227
	1.7
	.841
	  746
	±12
	1708
	±20
	56 

	XS0416-12-11.1I
	49
	18
	0.39
	 20.3
	0.1766 
	1.0 
	11.75 
	2.2
	0.4825
	1.9
	.880
	2538
	±40
	2621
	±17
	3 

	XS0416-12-12.1M 
	101
	41
	0.42
	 39.6
	0.1676 
	0.65
	10.47 
	1.9
	0.4534
	1.8
	.940
	2410
	±36
	2533
	±11
	5 

	XS0416-12-13.1M 
	152
	68
	0.46
	 53.9
	0.1673 
	0.61
	 9.51 
	1.8
	0.4124
	1.7
	.944
	2226
	±33
	2531
	±10
	12 


片麻状英云闪长岩（XS0416-10）
	Spot
	ppm
U
	ppm
Th
	232Th
/238U
	ppm
206Pb*
	207Pb*
/206Pb*
	±%
	207Pb*
/235U
	±%
	206Pb*
/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	XS0416-10-1.1 
	59
	27
	0.48
	23.1
	0.1670 
	 0.98
	10.46
	2.0
	0.4543
	1.8
	.876
	2414
	±36
	2527
	±16  
	4 

	XS0416-10-2.1 
	90
	41
	0.47
	35.9
	0.1662 
	 0.79
	10.60
	1.9
	0.4626
	1.7
	.905
	2451
	±34
	2520
	±13  
	3 

	XS0416-10-3.1 
	67
	23
	0.36
	26.2
	0.1704 
	 0.81
	10.66
	1.9
	0.4539
	1.7
	.907
	2413
	±35
	2561
	±14  
	6 

	XS0416-10-4.1 
	135
	89
	0.68
	54.9
	0.16701
	 0.53
	10.86
	1.7
	0.4714
	1.6
	.952
	2490
	±34
	2528
	± 9
	2 

	XS0416-10-5.1 
	77
	28
	0.38
	30.4
	0.1650 
	 0.99
	10.44
	2.0
	0.4587
	1.7
	.867
	2434
	±35
	2508
	±17  
	3 

	XS0416-10-6.1 
	121
	44
	0.38
	48.8
	0.16615
	 0.59
	10.78
	1.7
	0.4704
	1.6
	.942
	2485
	±34
	2519
	± 10
	1 

	XS0416-10-7.1 
	95
	52
	0.56
	38.3
	0.1682 
	 0.68
	10.89
	1.8
	0.4694
	1.7
	.927
	2481
	±35
	2540
	±11  
	2 

	XS0416-10-8.1 
	124
	47
	0.39
	49.5
	0.1689 
	 0.61
	10.84
	1.8
	0.4653
	1.6
	.938
	2463
	±34
	2547
	±10  
	3 

	XS0416-10-9.1 
	84
	35
	0.43
	34.8
	0.1670 
	 0.71
	11.05
	1.8
	0.4799
	1.7
	.924
	2527
	±36
	2528
	±12  
	0 

	XS0416-10-10.1 
	76
	27
	0.37
	30.1
	0.1650 
	 0.77
	10.41
	1.9
	0.4574
	1.7
	.913
	2428
	±35
	2508
	±13  
	3 

	XS0416-10-11.1 
	48
	17
	0.37
	19.1
	0.1665 
	10   
	10.67
	2.1
	0.4649
	1.8
	.880
	2461
	±38
	2522
	±17  
	2 

	XS0416-10-12.1 
	69
	23
	0.34
	27.2
	0.1680 
	 0.81
	10.53
	1.9
	0.4545
	1.7
	.906
	2415
	±35
	2538
	±14  
	5 

	XS0416-10-13.1 
	148
	74
	0.52
	58.3
	0.16820
	 0.53
	10.63
	1.7
	0.4583
	1.6
	.950
	2432
	±33
	2540
	± 9
	4 


钾长花岗岩（XS0416-11）
	Spot
	ppm
U
	ppm
Th
	232Th
/238U
	ppm
206Pb*
	207Pb*
/206Pb*
	±%
	207Pb*
/235U
	±%
	206Pb*
/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	XS0416-11-1.1 
	542
	276
	0.53
	103  
	0.15527
	0.51
	4.721
	1.7
	0.2205
	1.7
	.957
	1285
	±20  
	2405
	± 9
	47 

	XS0416-11-2.1 
	235
	111
	0.49
	 65.6
	0.1610 
	0.62
	7.17 
	1.8
	0.3233
	1.7
	.940
	1806
	±27  
	2466
	±11
	27 

	XS0416-11-3.1 
	732
	428
	0.60
	 89.1
	0.13462
	0.69
	2.620
	1.8
	0.1411
	1.7
	.924
	  851  
	±13  
	2159
	±12 
	61 

	XS0416-11-4.1 
	391
	116
	0.31
	 95.4
	0.16050
	0.46
	6.27 
	1.7
	0.2835
	1.7
	.964
	1609
	±24  
	2461
	± 8
	35 

	XS0416-11-5.1 
	1318
	412
	0.32
	110  
	0.1201 
	0.85
	1.594
	1.9
	0.0962
	1.7
	.893
	  592
	± 10
	1958
	±15 
	70 

	XS0416-11-6.1 
	153
	68
	0.46
	 44.1
	0.1638 
	0.63
	7.56 
	1.9
	0.3349
	1.7
	.940
	1862
	±28  
	2495
	±11 
	25 

	XS0416-11-7.1 
	356
	195
	0.56
	101  
	0.16033
	0.43
	7.29 
	1.7
	0.3297
	1.7
	.969
	1837
	±27  
	2459
	± 7
	25 

	XS0416-11-8.1 
	312
	124
	0.41
	 75.3
	0.16068
	0.57
	6.21 
	1.8
	0.2801
	1.7
	.947
	1592
	±24  
	2463
	± 10
	35 

	XS0416-11-9.1 
	426
	221
	0.54
	121  
	0.16178
	0.43
	7.37 
	1.7
	0.3306
	1.7
	.968
	1841
	±27  
	2474
	± 7
	26 


二长花岗岩（XS0416-1）

	Spot
	ppm
U
	ppm
Th
	232Th
/238U
	ppm
206Pb*
	207Pb*
/206Pb*
	±%
	207Pb*
/235U
	±%
	206Pb*
/238U
	±%
	err
corr
	206Pb/238U
Age
	207Pb/206Pb
Age
	%
Discordant

	XS0416-1-1.1 
	821
	386
	0.49
	129  
	0.09952
	0.67
	2.485
	1.8
	0.1811
	1.7
	.927
	1073
	±16
	1615
	±13  
	34 

	XS0416-1-2.1 
	117
	57
	0.50
	 32.6
	0.1084 
	1.0 
	4.834
	2.1
	0.3235
	1.8
	.867
	1807
	±28
	1773
	±19  
	-2 

	XS0416-1-3.1 
	1081
	504
	0.48
	259  
	0.10915
	0.39
	4.179
	1.7
	0.2777
	1.7
	.973
	1580
	±23
	1785
	± 7
	12 

	XS0416-1-4.1 
	129
	63
	0.50
	 35.6
	0.10746
	0.89
	4.759
	2.0
	0.3212
	1.8
	.891
	1795
	±27
	1757
	±16  
	-2 

	XS0416-1-5.1 
	447
	338
	0.78
	120  
	0.10862
	0.48
	4.660
	1.7
	0.3112
	1.7
	.961
	1746
	±26
	1776
	± 9
	2 

	XS0416-1-6.1 
	1255
	559
	0.46
	181  
	0.09417
	0.50
	2.170
	1.7
	0.1671
	1.7
	.958
	  996
	±15
	1512
	±10
	34 

	XS0416-1-7.1 
	45
	32
	0.74
	 12.6
	0.1097 
	2.6 
	4.92 
	3.3
	0.3256
	2.0
	.608
	1817
	±31
	1794
	±47  
	-1 

	XS0416-1-8.1 
	446
	250
	0.58
	109  
	0.10739
	0.61
	4.181
	1.8
	0.2824
	1.7
	.940
	1603
	±24
	1756
	±11  
	9 

	XS0416-1-9.1 
	725
	155
	0.22
	134  
	0.10537
	0.62
	3.093
	1.8
	0.2129
	1.6
	.936
	1244
	±19
	1721
	±11  
	28 

	XS0416-1-10.1 
	515
	341
	0.68
	122  
	0.10804
	0.54
	4.105
	1.7
	0.2756
	1.7
	.951
	1569
	±23
	1767
	± 10
	11 

	XS0416-1-11.1 
	247
	115
	0.48
	 66.2
	0.1077 
	1.0 
	4.605
	2.0
	0.3101
	1.7
	.853
	1741
	±26
	1761
	±19  
	1 

	XS0416-1-12.1 
	302
	230
	0.79
	 84.4
	0.10911
	0.87
	4.882
	1.9
	0.3245
	1.7
	.888
	1812
	±27
	1785
	±16  
	-2 

	XS0416-1-13.1 
	379
	132
	0.36
	102  
	0.10838
	0.51
	4.671
	1.7
	0.3126
	1.7
	.957
	1753
	±26
	1772
	± 9
	1 

	XS0416-1-14.1 
	234
	81
	0.36
	 65.5
	0.10771
	0.67
	4.823
	1.8
	0.3247
	1.7
	.930
	1813
	±27
	1761
	±12  
	-3 

	XS0416-1-15.1 
	786
	418
	0.55
	111  
	0.0973 
	3.3 
	2.188
	3.7
	0.1631
	1.7
	.452
	  974
	±15
	1573
	±62  
	38 

	XS0416-1-16.1 
	219
	83
	0.39
	 62.0
	0.11018
	0.67
	5.009
	1.8
	0.3297
	1.7
	.931
	1837
	±27
	1802
	±12  
	-2 


注：1）年龄单位为Ma；2）样品XS0416-6、XS0416-7和XS0416-12中，I、M和ME分别代表残余锆石、岩浆锆石和变质锆石。
PAGE  
2

