[bookmark: _GoBack]Table S1. U-Th-Pb zircon data from paragneiss from Cauldron Creek (OU 84221).*
	spot number
	Pb*(ppm)
	U(ppm)
	atomic Th/U
	Uncorrected 207Pb/206Pb 
	±%
	Uncorrected 208Pb/232Th 
	±%
	208Pb corrected 206Pb*/238U (Ma)
	±1 σ
	208Pb corrected 207Pb*/235U (Ma)
	±1 σ
	208Pb corrected 207Pb*/206Pb* (Ma)
	±1 σ
	age (Ma)
	± 1 σ

	67
	108.25
	13647
	0.21
	0.0629
	4.5
	0.00365
	4.8
	51.6
	0.8
	57.0
	3.8
	292.7
	17.1
	DIS
	 

	80
	57.29
	1065
	0.03
	0.0773
	5.5
	0.32409
	23.1
	311.6
	18.5
	300.7
	30.1
	217.3
	19.2
	311.6
	19.4

	68
	25.37
	463
	0.06
	0.0919
	3.5
	0.13382
	5.9
	332.8
	6.3
	290.3
	26.6
	2.7
	0.3
	332.8
	8.8

	17
	41.12
	793
	0.08
	0.0611
	6.7
	0.03393
	6.8
	341.2
	8.3
	336.3
	24.9
	303.1
	21.8
	341.2
	10.4

	15
	54.60
	944
	0.02
	0.0620
	2.6
	0.06267
	5.7
	388.9
	4.4
	400.6
	10.9
	468.6
	11.6
	388.9
	8.4

	16
	36.90
	434
	0.56
	0.0578
	1.9
	0.02508
	1.6
	490.5
	3.6
	486.2
	13.1
	466.0
	12.3
	490.5
	9.7

	44
	102.42
	1170
	0.67
	0.0558
	1.5
	0.02499
	1.5
	490.8
	4.1
	474.7
	26.1
	398.0
	22.4
	490.8
	10.0

	74
	27.69
	319
	0.57
	0.0564
	1.8
	0.02557
	1.6
	498.4
	3.1
	479.9
	15.4
	392.5
	13.0
	498.4
	9.7

	79
	83.73
	769
	1.59
	0.0569
	1.4
	0.02431
	0.9
	503.6
	3.2
	547.0
	21.1
	732.3
	25.7
	503.6
	9.9

	17
	23.63
	284
	0.32
	0.0569
	3.3
	0.02536
	2.9
	513.1
	7.5
	520.8
	25.8
	554.4
	26.2
	513.1
	12.1

	66
	82.06
	946
	0.45
	0.0576
	1.4
	0.02617
	1.2
	515.0
	2.9
	510.2
	12.3
	488.9
	11.7
	515.0
	10.0

	07
	183.44
	2206
	0.27
	0.0578
	1.0
	0.02621
	1.2
	520.0
	3.9
	519.1
	7.2
	515.5
	6.5
	MSWD
	 

	76
	92.96
	1083
	0.30
	0.0578
	1.4
	0.02647
	1.4
	531.0
	3.2
	531.0
	7.9
	531.0
	7.5
	531.0
	10.3

	08
	12.46
	106
	1.23
	0.0664
	3.7
	0.03416
	2.5
	536.8
	7.0
	268.7
	77.7
	0.0
	0.0
	DIS
	 

	34
	16.77
	163
	0.94
	0.0601
	3.7
	0.02676
	1.6
	542.5
	5.2
	566.1
	41.3
	662.2
	46.0
	542.5
	11.3

	59
	18.43
	180
	0.84
	0.0582
	3.2
	0.02810
	1.6
	547.3
	6.6
	520.7
	59.0
	405.7
	48.2
	547.3
	12.1

	64
	55.85
	609
	0.42
	0.0618
	1.4
	0.02808
	1.9
	548.1
	3.2
	563.8
	10.1
	627.6
	10.5
	548.1
	10.6

	39
	19.90
	230
	0.20
	0.0575
	2.6
	0.02733
	2.4
	549.1
	4.4
	543.0
	12.5
	517.5
	11.5
	549.1
	11.1

	27
	223.84
	2461
	0.36
	0.0559
	1.6
	0.02808
	2.1
	551.0
	4.7
	523.8
	11.3
	407.1
	8.7
	551.0
	11.2

	45
	32.77
	225
	2.43
	0.0597
	2.4
	0.02890
	1.3
	557.3
	6.9
	469.3
	67.2
	60.7
	10.5
	557.3
	12.4

	54
	223.04
	2591
	0.10
	0.0598
	1.4
	0.03357
	2.0
	559.4
	3.9
	549.1
	7.3
	507.0
	6.2
	559.4
	11.0

	35
	39.38
	290
	1.96
	0.0591
	2.6
	0.02954
	1.6
	562.0
	6.6
	488.3
	57.8
	156.6
	21.6
	562.0
	12.3

	27
	267.08
	2841
	1.49
	0.0604
	1.2
	0.00861
	2.7
	569.1
	5.7
	1230.7
	22.3
	2702.5
	27.9
	MSWD
	 

	38
	85.85
	959
	0.17
	0.0604
	1.7
	0.02844
	2.2
	572.6
	5.0
	584.1
	10.1
	628.6
	9.7
	572.6
	11.7

	61
	197.86
	2209
	0.15
	0.0612
	1.4
	0.03063
	1.8
	574.8
	3.8
	581.1
	7.8
	605.3
	7.4
	574.8
	11.3

	70
	36.72
	401
	0.10
	0.0854
	5.2
	0.07020
	7.9
	575.4
	17.8
	648.0
	39.2
	909.7
	45.2
	575.4
	20.8

	32
	51.52
	581
	0.10
	0.0590
	1.4
	0.02950
	2.2
	578.3
	2.9
	574.6
	6.8
	560.1
	6.3
	578.3
	11.1

	65
	82.68
	920
	0.13
	0.0584
	1.4
	0.02939
	1.6
	580.2
	3.3
	572.2
	7.7
	540.6
	7.0
	580.2
	11.2

	51
	80.87
	786
	0.52
	0.0578
	1.9
	0.03153
	1.5
	591.3
	4.4
	545.6
	14.4
	359.6
	10.0
	591.3
	11.8

	46
	27.33
	275
	0.41
	0.0587
	2.5
	0.02977
	2.0
	593.1
	5.7
	585.0
	15.4
	553.7
	14.1
	593.1
	12.4

	80
	37.90
	379
	0.44
	0.0582
	3.0
	0.02928
	2.8
	594.0
	5.8
	587.5
	23.8
	562.9
	22.6
	594.0
	12.4

	54
	181.31
	1968
	0.10
	0.0592
	2.6
	0.03254
	2.5
	598.4
	5.2
	585.5
	13.0
	536.1
	11.5
	598.4
	12.2

	13
	83.08
	826
	0.38
	0.0601
	1.2
	0.03062
	1.2
	603.2
	3.8
	599.4
	8.1
	585.1
	7.4
	603.2
	11.8

	52
	115.00
	1105
	0.36
	0.0684
	1.8
	0.03679
	1.5
	618.5
	5.5
	620.5
	16.4
	627.7
	16.0
	618.5
	12.7

	71
	20.32
	188
	0.55
	0.0568
	3.0
	0.03041
	1.8
	622.9
	5.7
	610.3
	24.3
	564.0
	22.6
	622.9
	12.9

	75
	24.75
	237
	0.38
	0.0614
	2.2
	0.03209
	2.0
	626.0
	4.7
	622.4
	14.0
	609.5
	13.3
	626.0
	12.5

	24
	54.08
	509
	0.14
	0.0844
	2.8
	0.07588
	2.4
	647.1
	10.4
	655.1
	22.3
	683.2
	21.4
	647.1
	15.9

	22
	17.75
	162
	0.36
	0.0609
	2.2
	0.03829
	2.5
	648.8
	5.7
	597.6
	24.3
	407.7
	17.8
	648.8
	13.3

	02
	98.36
	974
	0.09
	0.0677
	0.9
	0.04565
	2.4
	649.8
	4.3
	666.0
	10.0
	721.1
	9.9
	649.8
	12.8

	78
	6.12
	47
	1.06
	0.0581
	6.2
	0.03394
	2.6
	656.6
	10.9
	578.2
	57.8
	281.2
	31.9
	656.6
	16.3

	50
	128.26
	1168
	0.13
	0.1025
	1.9
	0.09618
	3.7
	659.6
	12.0
	741.1
	21.4
	996.0
	22.7
	659.6
	17.1

	63
	51.63
	435
	0.53
	0.0618
	1.7
	0.03552
	1.5
	677.2
	4.0
	653.6
	13.5
	573.2
	12.0
	677.2
	13.1

	62
	33.25
	212
	0.39
	0.1642
	2.6
	0.15129
	4.3
	720.5
	13.3
	411.7
	110.0
	0.1
	0.0
	cPb
	 

	15
	81.87
	693
	0.11
	0.0809
	2.1
	0.07996
	4.1
	731.2
	11.1
	764.7
	19.7
	863.9
	19.1
	MSWD
	17.5

	37
	11.46
	85
	0.66
	0.0634
	3.2
	0.03963
	2.4
	738.9
	10.3
	670.6
	36.1
	447.7
	26.1
	738.9
	17.1

	53
	25.69
	198
	0.52
	0.0676
	2.3
	0.03876
	2.0
	741.1
	9.2
	754.7
	41.3
	795.2
	42.2
	741.1
	16.5

	62
	42.10
	324
	0.34
	0.0780
	4.3
	0.04917
	6.0
	757.9
	10.6
	772.1
	41.4
	813.4
	42.0
	757.9
	17.5

	06
	194.20
	1538
	0.09
	0.0683
	2.1
	0.04898
	3.7
	802.7
	10.2
	803.7
	14.8
	806.4
	12.8
	MSWD
	 

	25
	135.29
	1051
	0.13
	0.0712
	1.5
	0.04010
	2.5
	813.6
	5.5
	858.2
	10.3
	975.3
	10.2
	813.6
	16.0

	19
	66.56
	475
	0.35
	0.0706
	1.3
	0.04338
	1.4
	828.2
	4.9
	847.4
	11.0
	897.8
	10.7
	828.2
	16.1

	06
	59.33
	392
	0.50
	0.0729
	2.1
	0.04590
	2.0
	854.4
	11.8
	867.8
	28.3
	902.1
	27.6
	854.4
	19.7

	21
	43.72
	306
	0.20
	0.0755
	2.9
	0.06333
	4.8
	858.9
	11.2
	838.5
	26.3
	784.7
	24.0
	858.9
	19.5

	78
	11.11
	73
	0.70
	0.0663
	13.0
	0.03210
	3.3
	859.2
	11.2
	1030.7
	70.7
	1415.0
	82.7
	DIS
	 

	25
	136.55
	986
	0.13
	0.0692
	1.5
	0.04145
	2.5
	870.9
	7.6
	888.3
	10.6
	931.7
	9.4
	870.9
	17.8

	23
	32.73
	205
	0.59
	0.0696
	2.2
	0.04435
	1.6
	883.6
	5.5
	895.5
	20.4
	925.1
	20.5
	883.6
	17.2

	12
	392.18
	2690
	0.18
	0.0732
	1.4
	0.05093
	2.5
	892.9
	6.9
	906.4
	11.7
	939.4
	10.8
	892.9
	17.9

	55
	247.93
	1735
	0.11
	0.0739
	1.0
	0.04661
	2.0
	898.6
	5.4
	937.5
	8.5
	1030.1
	8.0
	898.6
	17.5

	01
	5.71
	33
	0.72
	0.0692
	5.1
	0.05222
	3.3
	914.9
	14.5
	796.3
	55.2
	477.3
	37.5
	914.9
	22.3

	48
	48.05
	288
	0.55
	0.0727
	1.4
	0.04812
	1.6
	926.5
	6.7
	935.4
	16.6
	956.3
	16.1
	926.5
	18.4

	41
	94.02
	511
	0.79
	0.0731
	2.5
	0.05052
	3.0
	954.5
	10.5
	935.1
	40.2
	889.8
	38.3
	954.5
	20.5

	81
	48.55
	258
	0.91
	0.0711
	1.6
	0.04880
	1.4
	956.1
	6.2
	956.5
	24.5
	957.5
	24.1
	956.1
	18.7

	11
	86.99
	520
	0.36
	0.0722
	1.1
	0.05002
	1.3
	973.2
	7.1
	972.2
	10.4
	970.0
	9.1
	MSWD
	19.3

	41
	163.74
	818
	1.07
	0.0731
	1.8
	0.05029
	2.6
	978.6
	9.1
	981.0
	39.8
	986.3
	39.4
	978.6
	20.3

	24
	47.92
	271
	0.31
	0.0920
	2.1
	0.08596
	2.7
	985.3
	14.1
	929.0
	29.0
	797.6
	24.9
	MSWD
	23.1

	21
	75.90
	469
	0.13
	0.0745
	1.8
	0.05857
	2.9
	993.4
	8.0
	991.2
	14.0
	986.3
	12.9
	993.4
	20.0

	43
	175.46
	1006
	0.38
	0.0724
	1.2
	0.04777
	2.4
	1013.0
	8.6
	1035.3
	14.0
	1082.7
	13.0
	1013.0
	20.6

	70
	62.16
	355
	0.39
	0.0750
	1.8
	0.04917
	1.8
	1014.0
	7.5
	1048.5
	18.6
	1120.9
	18.6
	1014.0
	20.2

	28
	49.56
	304
	0.08
	0.0724
	1.4
	0.05202
	2.9
	1018.7
	6.7
	1012.0
	10.6
	997.6
	9.5
	1018.7
	20.0

	12
	229.41
	1346
	0.23
	0.0716
	1.0
	0.05281
	1.7
	1021.9
	5.9
	1002.0
	9.5
	959.0
	8.4
	MSWD
	19.8

	05
	47.77
	270
	0.29
	0.0769
	1.6
	0.05344
	2.0
	1041.7
	9.4
	1060.4
	18.1
	1099.1
	17.3
	1041.7
	21.4

	33
	60.06
	318
	0.33
	0.0766
	1.3
	0.05468
	1.5
	1096.7
	8.2
	1107.1
	12.3
	1127.7
	11.2
	1096.7
	21.9

	30
	38.59
	191
	0.20
	0.2038
	1.4
	0.12899
	1.8
	1174.7
	14.0
	1818.0
	18.1
	2663.3
	16.0
	cPb
	 

	42
	216.79
	1009
	0.49
	0.0759
	1.1
	0.05943
	2.1
	1183.0
	8.1
	1160.7
	14.8
	1119.4
	13.6
	1183.0
	23.3

	29
	16.89
	71
	0.74
	0.0808
	2.6
	0.06617
	2.3
	1205.7
	13.3
	1143.8
	34.5
	1028.3
	31.6
	1205.7
	26.0

	69
	33.49
	126
	1.16
	0.0815
	1.8
	0.06539
	1.2
	1228.3
	9.0
	1174.7
	32.4
	1077.4
	30.4
	1228.3
	24.4

	20
	42.71
	184
	0.50
	0.0756
	1.9
	0.05615
	1.7
	1279.9
	16.4
	1269.4
	48.7
	1251.7
	47.3
	1279.9
	28.8

	50
	174.76
	707
	0.30
	0.1132
	1.7
	0.08860
	1.8
	1379.2
	14.3
	1512.7
	20.4
	1705.0
	19.1
	1379.2
	29.2

	47
	36.69
	130
	0.86
	0.0842
	1.9
	0.06961
	1.6
	1403.0
	12.3
	1399.5
	25.3
	1394.1
	24.1
	1394.1
	52.1

	04
	108.70
	367
	0.87
	0.0950
	1.9
	0.07610
	1.6
	1446.1
	11.1
	1460.1
	33.4
	1480.5
	32.9
	MSWD
	59.1

	18
	60.38
	208
	0.65
	0.0963
	2.6
	0.07275
	2.5
	1501.3
	18.9
	1555.1
	33.3
	1628.9
	31.9
	1628.9
	62.7

	09
	38.36
	118
	0.95
	0.1074
	1.5
	0.08816
	1.5
	1508.3
	14.4
	1492.0
	28.5
	1468.9
	27.1
	MSWD
	 

	03
	161.92
	536
	0.62
	0.0965
	0.9
	0.08190
	1.2
	1542.3
	8.1
	1528.8
	15.1
	1510.2
	14.2
	1510.2
	52.0

	60
	111.39
	400
	0.21
	0.0964
	0.9
	0.07854
	1.2
	1577.6
	10.3
	1574.2
	10.1
	1569.5
	8.2
	1569.5
	52.7

	26
	177.01
	585
	0.47
	0.0979
	1.1
	0.08096
	1.3
	1603.0
	9.6
	1602.5
	17.3
	1601.8
	16.4
	1601.8
	55.6

	31
	67.30
	234
	0.23
	0.1007
	0.9
	0.09141
	2.0
	1605.1
	10.8
	1598.4
	11.3
	1589.7
	9.5
	1589.7
	53.6

	73
	270.05
	992
	0.01
	0.1064
	0.7
	0.09153
	4.6
	1620.1
	8.4
	1672.0
	7.4
	1737.6
	5.7
	1737.6
	57.9

	50
	126.71
	422
	0.32
	0.1156
	1.8
	0.09128
	2.2
	1636.8
	22.3
	1728.0
	23.3
	1840.3
	19.9
	1840.3
	64.2

	77
	24.74
	81
	0.40
	0.1089
	2.0
	0.08245
	2.0
	1647.2
	11.1
	1716.8
	19.0
	1802.7
	18.3
	1802.7
	62.5

	56
	67.24
	230
	0.17
	0.1153
	1.5
	0.08766
	2.8
	1659.2
	16.3
	1757.8
	16.1
	1877.0
	13.5
	DIS
	 

	57
	64.56
	199
	0.36
	0.1139
	1.4
	0.08877
	1.7
	1741.0
	15.2
	1800.3
	15.4
	1869.7
	13.1
	1869.7
	63.3

	10
	45.26
	126
	0.72
	0.1118
	1.3
	0.09029
	1.5
	1761.4
	13.8
	1796.8
	20.7
	1838.1
	19.4
	1838.1
	63.9

	72
	93.46
	284
	0.26
	0.1083
	1.2
	0.08387
	1.6
	1801.7
	10.3
	1810.0
	15.2
	1819.5
	14.2
	1819.5
	62.0

	58
	60.39
	176
	0.36
	0.1067
	1.2
	0.09208
	1.5
	1812.3
	9.3
	1787.6
	13.4
	1759.0
	12.4
	1759.0
	59.6

	30
	33.62
	92
	0.35
	0.2293
	2.3
	0.14323
	2.4
	1913.7
	30.0
	2451.2
	29.5
	2933.1
	25.2
	DIS
	 

	14
	51.03
	114
	1.17
	0.1174
	1.4
	0.10481
	1.3
	1932.2
	15.0
	1880.2
	34.7
	1823.3
	33.5
	1823.3
	69.1

	36
	627.54
	1787
	0.03
	0.1350
	0.6
	0.09935
	2.3
	1981.7
	11.3
	2073.4
	7.8
	2165.7
	5.2
	2165.7
	72.0

	49
	161.51
	396
	0.52
	0.1347
	1.4
	0.11099
	2.3
	2018.2
	16.4
	2063.9
	19.8
	2109.8
	18.0
	2109.8
	72.2

	49
	176.62
	408
	0.51
	0.1384
	1.2
	0.11266
	1.2
	2122.1
	14.1
	2159.3
	13.7
	2194.8
	11.8
	2194.8
	73.7

	40
	239.24
	442
	0.40
	0.1643
	0.8
	0.13660
	1.3
	2546.7
	13.5
	2517.8
	11.2
	2494.5
	9.5
	2494.5
	83.2


*, Dis, analysis was  > 10 discordant; cPb grain contained high common Pb; MSWD, internal mean squared weighted deviates in analysis > 10.

