suppl_table 1. U, Pb, and Th data of single zircon grains from the Mammendorf pyroclastite by LA‑SF‑ICP‑MS (sample 130701A). In grey: discordant analyses (not in the range of 90–110% of degree of concordance.

	
	207Pba
	Ub
	Pbb
	Th/Ub
	206Pb/204Pb
	206Pb/238Uc
	2 σ
	207Pb/235Uc
	2σ
	207Pb/206Pbe
	2σ
	rho dd
	206Pb/238U
	2σ
	207Pb/235U
	2σ
	207Pb/206Pb
	2σ
	Conc.

	Nr.
	[cps]
	[ppm]
	[ppm]
	
	
	
	[%]
	
	[%]
	
	[%]
	
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[%]

	a1
	2137
	70
	3
	0.51
	4496
	0.0490
	2.8
	0.3249
	4.1
	0.0481
	3.0
	0.87
	308
	8
	286
	10
	105
	71
	293

	a3
	2043
	63
	3
	0.66
	4046
	0.0481
	2.6
	0.3385
	4.4
	0.0511
	3.5
	0.83
	303
	8
	296
	11
	243
	80
	124

	a4
	2059
	65
	3
	0.53
	1392
	0.0494
	2.5
	0.3440
	4.5
	0.0505
	3.7
	0.82
	311
	8
	300
	12
	217
	86
	143

	a5
	1432
	44
	2
	0.53
	2765
	0.0489
	2.6
	0.3538
	5.9
	0.0524
	5.4
	0.70
	308
	8
	308
	16
	304
	122
	101

	a6
	1967
	54
	3
	0.61
	1096
	0.0519
	2.1
	0.4008
	4.4
	0.0560
	3.9
	0.79
	326
	7
	342
	13
	453
	87
	72

	a7
	11374
	361
	19
	0.78
	5434
	0.0473
	2.1
	0.3472
	2.8
	0.0532
	1.9
	0.94
	298
	6
	303
	7
	339
	43
	88

	a8
	2429
	70
	4
	1.24
	2817
	0.0560
	3.0
	0.4300
	4.9
	0.0557
	3.8
	0.82
	351
	10
	363
	15
	440
	85
	80

	a9
	6937
	226
	12
	1.09
	5490
	0.0477
	2.7
	0.3304
	3.8
	0.0503
	2.7
	0.89
	300
	8
	290
	10
	207
	62
	145

	a10
	2063
	63
	3
	0.58
	4032
	0.0474
	2.0
	0.3382
	4.4
	0.0518
	4.0
	0.78
	298
	6
	296
	11
	275
	91
	109

	a11
	2012
	62
	3
	0.59
	3816
	0.0458
	3.0
	0.3351
	5.1
	0.0531
	4.2
	0.79
	289
	8
	293
	13
	331
	95
	87

	a12
	2368
	79
	4
	0.69
	4767
	0.0503
	2.1
	0.3501
	4.7
	0.0504
	4.2
	0.77
	317
	6
	305
	12
	215
	97
	147

	a13
	1892
	65
	3
	0.60
	1978
	0.0503
	2.5
	0.3545
	4.8
	0.0511
	4.1
	0.79
	316
	8
	308
	13
	246
	95
	128

	a14
	1493
	53
	3
	1.84
	2738
	0.0532
	2.6
	0.4125
	6.9
	0.0563
	6.4
	0.63
	334
	9
	351
	21
	463
	142
	72

	a15
	9658
	413
	14
	0.85
	1364
	0.0287
	3.1
	0.2509
	5.3
	0.0634
	4.3
	0.79
	182
	6
	227
	11
	723
	91
	25

	a16
	10805
	366
	19
	1.09
	967
	0.0461
	2.9
	0.4430
	5.1
	0.0697
	4.2
	0.79
	290
	8
	372
	16
	921
	86
	32

	a17
	1856
	55
	3
	0.65
	1762
	0.0566
	2.0
	0.4027
	4.1
	0.0516
	3.5
	0.82
	355
	7
	344
	12
	270
	81
	131

	a18
	1932
	67
	3
	0.79
	3848
	0.0464
	2.1
	0.3253
	4.6
	0.0509
	4.1
	0.78
	292
	6
	286
	12
	235
	94
	124

	a19
	2054
	67
	4
	0.77
	4139
	0.0501
	2.3
	0.3468
	4.2
	0.0502
	3.6
	0.82
	315
	7
	302
	11
	203
	84
	156

	a20
	1859
	68
	3
	0.61
	3761
	0.0484
	2.3
	0.3317
	5.2
	0.0497
	4.7
	0.74
	305
	7
	291
	13
	181
	109
	168

	a21
	2410
	85
	4
	0.80
	3362
	0.0479
	2.3
	0.3502
	4.7
	0.0530
	4.1
	0.78
	302
	7
	305
	12
	330
	93
	91

	a22
	1735
	66
	3
	0.77
	3505
	0.0490
	3.1
	0.3332
	6.6
	0.0494
	5.8
	0.69
	308
	9
	292
	17
	165
	135
	187

	a23
	2148
	72
	4
	0.83
	3972
	0.0496
	2.2
	0.3464
	4.9
	0.0507
	4.4
	0.76
	312
	7
	302
	13
	226
	101
	138

	a24
	1707
	62
	3
	0.77
	3370
	0.0477
	2.3
	0.3375
	4.5
	0.0514
	3.9
	0.79
	300
	7
	295
	12
	257
	90
	117

	a25
	1746
	64
	3
	0.64
	3461
	0.0522
	2.4
	0.3673
	4.3
	0.0510
	3.6
	0.82
	328
	8
	318
	12
	241
	83
	136

	a26
	3760
	134
	7
	0.89
	7215
	0.0467
	2.3
	0.3403
	3.5
	0.0528
	2.7
	0.89
	295
	7
	297
	9
	320
	61
	92

	a27
	2101
	81
	4
	0.77
	1955
	0.0500
	2.4
	0.3545
	5.2
	0.0514
	4.6
	0.74
	315
	7
	308
	14
	259
	106
	122

	a28
	9859
	347
	19
	0.83
	3909
	0.0504
	2.7
	0.3934
	3.6
	0.0566
	2.4
	0.91
	317
	8
	337
	10
	477
	52
	66

	a29
	2177
	90
	5
	0.98
	1923
	0.0512
	2.3
	0.3584
	5.0
	0.0507
	4.4
	0.76
	322
	7
	311
	14
	229
	102
	141

	a30
	2053
	82
	4
	0.94
	3996
	0.0485
	2.8
	0.3491
	5.3
	0.0522
	4.5
	0.77
	305
	9
	304
	14
	293
	102
	104

	a31
	2495
	93
	5
	0.88
	4742
	0.0487
	2.2
	0.3562
	4.3
	0.0530
	3.7
	0.80
	307
	6
	309
	12
	330
	84
	93

	a32
	1583
	71
	4
	0.98
	2187
	0.0525
	3.8
	0.3635
	5.9
	0.0502
	4.6
	0.79
	330
	12
	315
	16
	204
	106
	162

	a33
	1675
	75
	4
	0.64
	3381
	0.0514
	2.6
	0.3558
	5.6
	0.0502
	5.0
	0.73
	323
	8
	309
	15
	205
	115
	157

	a34
	1616
	72
	4
	0.65
	3405
	0.0493
	2.2
	0.3264
	4.6
	0.0480
	4.1
	0.78
	310
	7
	287
	12
	101
	97
	306

	a35
	1406
	62
	3
	0.60
	2811
	0.0489
	2.3
	0.3395
	5.1
	0.0504
	4.5
	0.75
	308
	7
	297
	13
	212
	104
	145

	a36
	9124
	397
	22
	0.99
	17635
	0.0491
	2.4
	0.3551
	3.1
	0.0524
	1.9
	0.94
	309
	7
	309
	8
	304
	43
	102

	a37
	1796
	55
	3
	0.65
	1361
	0.0554
	3.2
	0.4900
	11.5
	0.0641
	11.0
	0.45
	348
	11
	405
	39
	745
	233
	47

	a38
	2348
	100
	5
	0.78
	4770
	0.0473
	2.7
	0.3241
	4.1
	0.0497
	3.0
	0.87
	298
	8
	285
	10
	179
	69
	166

	a39
	1554
	65
	4
	0.79
	3375
	0.0521
	2.6
	0.3352
	5.5
	0.0467
	4.9
	0.73
	327
	8
	294
	14
	33
	116
	995

	a40
	1428
	49
	3
	0.62
	2799
	0.0522
	2.7
	0.3769
	6.0
	0.0523
	5.3
	0.71
	328
	9
	325
	17
	301
	121
	109



a Within-run background-corrected mean 207Pb signal in counts per second
b U and Pb content and Th/U ratio were calculated relative to GJ-1 and are accurate to approximately 10%
c Corrected for background, mass bias, laser induced U-Pb fractionation and common Pb (if detectable, see analytical methods) using Stacey & Kramers (1975) model for Pb composition; 207Pb/235U calculated using 207Pb/206Pb / (238U/206Pb × 1/137.88); errors are propagated by quadratic addition of within-run errors (2 SE) and the reproducibility of GJ-1 (2SD)
d Rho is the error correlation defined as err206Pb/238U / err207Pb/235U.



Radiometric dating of the Flechtingen and Roxförde Granites

Introduction
Both granitic intrusions emplaced in the north-western part of the FRB, and thus spatially related to the FVC (Fig. 1c). The Flechtingen Granite was explored by the well Flechtingen 1/82 in a depth of > 575.5 m piercing the magmatic body to the final depth of 1046.6 m. Following geophysical data (Söllig and Röllig 1990), the supposed extension of the batholite is 25 × 15 km. Stedingk et al. (1997) described eight lithotypes of peraluminous syenogranite, suggesting a heterogenous composition of the batholite. The granites have been dated by K/Ar (298 ± 5 to 235 ± 6 Ma and Rb/Sr methods (297 ± 8 to 252 ± 7 Ma) on biotite and muscovite. The highest median age of 298 ± 4 Ma is interpreted to represent the emplacement age, implicating that the granite emplaced after the andesitoids of the FRB (Stedingk et al. 1997). Contact-metamorphic overprint caused by the Flechtingen Granite affected early Carboniferous meta-sediments and the Süplingen Formation (Bauer et al. 1995).
The Roxförde Granite is known from the well Roxförde 2/62 and also intruded into early Carboniferous meta-sediments. The granitic high has a supposed extension of 20 × 15 km. Geochemical analyses revealed a major impact of fluorine hydrothermals, which led to significant alteration of the magmatic rock of both granites (Bauer et al. 1995).

(references are listed in the paper)

Results
The sample Flech-1 depicts a small-grained, reddish-grey biotite granite with porphyric texture of K-feldspar, plagioclase, biotite and xenomorphic quartz (suppl_fig. 1 a). All minerals underwent weak hydrothermal alteration. The zircon crystals are long prismatic, rarely needle shaped and show magmatic zonation (suppl_fig. 1 c). The U/Pb radiometric dating revealed an age of 293 ± 2 Ma (suppl_Fig. 1 b).
The sample Rox-1 is characterised by a medium-grained, reddish biotite granite, with graphic intergrowth of K-feldspar and quartz and small flakes of biotite (suppl_fig. 1 d). Minerals underwent weak hydrothermal alteration. The zircon crystals are generally small, long prismatic and exhibit magmatic zonation (suppl_fig. 1 f). The U/Pb radiometric dating revealed an age of 276 ± 2 Ma (suppl_fig. 1 e).



[image: ]
suppl_fig. 1.  Radiometric dating of the Flechtingen and Roxförde Granites from drill cores. a) Porphyric variety of the Flechtingen Granite (sample Flech-1); b) Concordia plot of 40 selected zircons from the sample Flech-1; c) back-scattered SEM images from examples of the shape and zonation of zircon selected for the age interpretation in (b); d) crystalline fabric of the Roxförde Granite (sample Rox-1); e) Concordia plot of selected zircon for isotopic age; f) back-scattered SEM images from examples of the shape and zonation of zircon selected for the age interpretation in (e).

suppl_table 2. LA‑SF‑ICP‑MS U, Pb, and Th data of single zircon grains from the Flechtingen Granite (sample Flech-1). In grey: discordant analyses (not in the range of 90–110 % of degree of concordance, black: concordant analysis, bold black: youngest concordant ages used for age calculation

	
	207Pba
	Ub
	Pbb
	Th/Ub
	206Pb/204Pb
	206Pb/238Uc
	2 σ
	207Pb/235Uc
	2σ
	207Pb/206Pbe
	2σ
	Rhodd
	206Pb/238U
	2σ
	207Pb/235U
	2σ
	207Pb/206Pb
	2σ
	Conc.

	Nr.
	(cps)
	(ppm)
	[ppm]
	
	
	
	[%]
	
	[%]
	
	[%]
	
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[%]

	a1
	5936
	
	
	
	
	0.04646
	2.2
	0.3450
	6.4
	0.0539
	6.0
	0.34
	293
	6
	301
	17
	365
	135
	80

	a2
	2494
	
	
	
	
	0.04665
	1.9
	0.3360
	3.6
	0.0522
	3.0
	0.53
	294
	5
	294
	9
	296
	69
	99

	a3
	7161
	
	
	
	
	0.04647
	2.6
	0.3348
	7.8
	0.0523
	7.4
	0.33
	293
	7
	293
	20
	296
	169
	99

	a4
	5531
	
	
	
	
	0.03875
	4.0
	0.3091
	9.0
	0.0579
	8.1
	0.44
	245
	10
	273
	22
	524
	178
	47

	a5
	8325
	
	
	
	
	0.04517
	2.2
	0.3385
	6.0
	0.0544
	5.6
	0.37
	285
	6
	296
	16
	386
	126
	74

	a6
	5206
	
	
	
	
	0.04935
	2.8
	0.4164
	7.9
	0.0612
	7.4
	0.36
	311
	9
	353
	24
	646
	158
	48

	a7
	8989
	
	
	
	
	0.04501
	2.5
	0.3330
	5.4
	0.0537
	4.9
	0.45
	284
	7
	292
	14
	357
	110
	80

	a8
	10678
	
	
	
	
	0.04453
	1.6
	0.3307
	4.2
	0.0539
	3.9
	0.39
	281
	5
	290
	11
	365
	88
	77

	a9
	14329
	
	
	
	
	0.03985
	5.1
	0.3072
	8.2
	0.0559
	6.4
	0.63
	252
	13
	272
	20
	448
	142
	56

	a10
	6524
	
	
	
	
	0.04189
	3.3
	0.3433
	10.0
	0.0594
	9.5
	0.32
	265
	8
	300
	26
	583
	206
	45

	a11
	5630
	
	
	
	
	0.04702
	2.6
	0.3381
	19.2
	0.0522
	19.0
	0.13
	296
	7
	296
	51
	292
	435
	101

	a12
	10859
	
	
	
	
	0.04437
	2.4
	0.3279
	7.1
	0.0536
	6.7
	0.34
	280
	7
	288
	18
	354
	151
	79

	a13
	5189
	
	
	
	
	0.04363
	2.8
	0.4273
	7.8
	0.0710
	7.3
	0.36
	275
	8
	361
	24
	959
	149
	29

	a14
	8113
	
	
	
	
	0.04596
	1.6
	0.3302
	6.5
	0.0521
	6.3
	0.25
	290
	5
	290
	17
	290
	144
	100

	a15
	20976
	
	
	
	
	0.04284
	2.3
	0.3376
	6.9
	0.0572
	6.5
	0.33
	270
	6
	295
	18
	497
	143
	54

	a16
	9630
	
	
	
	
	0.04730
	3.1
	0.3414
	6.2
	0.0523
	5.4
	0.49
	298
	9
	298
	16
	300
	124
	99

	a17
	8634
	
	
	
	
	0.04420
	1.9
	0.3255
	3.1
	0.0534
	2.5
	0.61
	279
	5
	286
	8
	347
	56
	80

	a18
	10945
	
	
	
	
	0.04327
	3.3
	0.3142
	8.1
	0.0527
	7.4
	0.40
	273
	9
	277
	20
	314
	168
	87

	a19
	2448
	
	
	
	
	0.04719
	2.2
	0.3630
	5.3
	0.0558
	4.8
	0.42
	297
	6
	314
	14
	444
	107
	67

	a20
	13392
	
	
	
	
	0.04894
	2.3
	0.3432
	5.0
	0.0509
	4.5
	0.46
	308
	7
	300
	13
	234
	103
	132

	a21
	13392
	
	
	
	
	0.04352
	2.2
	0.5450
	7.9
	0.0908
	7.6
	0.28
	275
	6
	442
	29
	1443
	145
	19

	a22
	7352
	
	
	
	
	0.04656
	2.0
	0.3352
	5.5
	0.0522
	5.1
	0.36
	293
	6
	294
	14
	295
	117
	99

	a23
	8474
	
	
	
	
	0.04595
	1.5
	0.3518
	3.4
	0.0555
	3.0
	0.46
	290
	4
	306
	9
	433
	68
	67

	a24
	9547
	
	
	
	
	0.04778
	1.5
	0.3359
	2.6
	0.0510
	2.1
	0.59
	301
	5
	294
	7
	240
	49
	125

	a25
	6340
	
	
	
	
	0.04547
	1.6
	0.3352
	3.3
	0.0535
	2.9
	0.48
	287
	4
	294
	9
	349
	66
	82

	a26
	7261
	
	
	
	
	0.04773
	2.4
	0.3831
	5.7
	0.0582
	5.1
	0.43
	301
	7
	329
	16
	538
	112
	56

	a27
	6666
	
	
	
	
	0.04781
	1.5
	0.3743
	5.2
	0.0568
	5.0
	0.28
	301
	4
	323
	15
	483
	111
	62

	a28
	2550
	
	
	
	
	0.04327
	1.8
	0.3146
	3.9
	0.0527
	3.5
	0.47
	273
	5
	278
	10
	317
	79
	86

	a29
	10158
	
	
	
	
	0.04612
	1.9
	0.3315
	3.4
	0.0521
	2.8
	0.55
	291
	5
	291
	9
	291
	65
	100

	a30
	6204
	
	
	
	
	0.04682
	1.4
	0.3371
	16.7
	0.0522
	16.6
	0.09
	295
	4
	295
	44
	295
	379
	100

	a31
	10064
	
	
	
	
	0.04641
	1.9
	0.3347
	7.1
	0.0523
	6.9
	0.27
	292
	6
	293
	18
	299
	157
	98

	a32
	6468
	
	
	
	
	0.04553
	1.9
	0.3401
	3.8
	0.0542
	3.3
	0.50
	287
	5
	297
	10
	378
	74
	76

	a33
	4533
	
	
	
	
	0.04667
	1.7
	0.3360
	3.0
	0.0522
	2.5
	0.56
	294
	5
	294
	8
	295
	56
	100

	a34
	7994
	
	
	
	
	0.04631
	1.8
	0.3334
	3.8
	0.0522
	3.4
	0.47
	292
	5
	292
	10
	295
	77
	99

	a35
	7056
	
	
	
	
	0.04639
	1.9
	0.3617
	5.9
	0.0566
	5.6
	0.32
	292
	5
	313
	16
	474
	124
	62

	a36
	7542
	
	
	
	
	0.04303
	1.7
	0.3345
	5.6
	0.0564
	5.3
	0.31
	272
	5
	293
	14
	467
	118
	58

	a37
	5829
	
	
	
	
	0.04621
	2.2
	0.3321
	5.6
	0.0521
	5.1
	0.39
	291
	6
	291
	14
	290
	117
	100

	a38
	3700
	
	
	
	
	0.04546
	1.6
	0.3432
	3.1
	0.0548
	2.7
	0.51
	287
	4
	300
	8
	402
	60
	71

	a39
	8331
	
	
	
	
	0.04677
	2.4
	0.3376
	10.9
	0.0524
	10.7
	0.22
	295
	7
	295
	28
	301
	243
	98

	a40
	1299
	
	
	
	
	0.04632
	1.6
	0.3331
	4.5
	0.0522
	4.2
	0.36
	292
	5
	292
	12
	292
	96
	100



a Within-run background-corrected mean 207Pb signal in counts per second
b U and Pb content and Th/U ratio were calculated relative to GJ-1 and are accurate to approximately 10%
c Corrected for background. mass bias. laser induced U-Pb fractionation and common Pb (if detectable. see analytical method) using Stacey & Kramers (1975) model Pb composition. 207Pb/235U calculated using
207Pb/206Pb/(238U/206Pb × 1/137.88). Errors are propagated by quadratic addition of within-run errors (2SE) and the reproducibility of GJ-1 (2SD)
d Rho is the error correlation defined as err206Pb/238U / err207Pb/235U.



suppl_table 3. LA‑SF‑ICP‑MS U, Pb, and Th data of single zircon grains from the Roxförde Granite (sample Rox-1). In grey: discordant analyses (not in the range of 90–110 % of degree of concordance

	
	207Pba
	Ub
	Pbb
	Th/Ub
	206Pb/204Pb
	206Pb/238Uc
	2 σ
	207Pb/235Uc
	2σ
	207Pb/206Pbe
	2σ
	Rhodd
	206Pb/238U
	2σ
	207Pb/235U
	2σ
	207Pb/206Pb
	2σ
	Conc.

	Nr.
	(cps)
	(ppm)
	[ppm]
	
	
	
	[%]
	
	[%]
	
	[%]
	
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[Ma]
	[%]

	a1
	5936
	
	
	
	
	0.04484
	2.4
	0.3214
	3.5
	0.0520
	2.5
	0.68
	283
	7
	283
	9
	285
	58
	99

	a2
	2494
	
	
	
	
	0.10044
	2.2
	0.9449
	4.4
	0.0682
	3.8
	0.50
	617
	13
	675
	22
	876
	80
	70

	a3
	7161
	
	
	
	
	0.04058
	1.8
	0.2994
	3.0
	0.0535
	2.4
	0.60
	256
	5
	266
	7
	350
	54
	73

	a4
	5531
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a Within-run background-corrected mean 207Pb signal in counts per second
b U and Pb content and Th/U ratio were calculated relative to GJ-1 and are accurate to approximately 10%
c Corrected for background. mass bias. laser induced U-Pb fractionation and common Pb (if detectable. see analytical method) using Stacey & Kramers (1975) model Pb composition. 207Pb/235U calculated using
207Pb/206Pb/(238U/206Pb × 1/137.88). Errors are propagated by quadratic addition of within-run errors (2SE) and the reproducibility of GJ-1 (2SD)
d Rho is the error correlation defined as err206Pb/238U / err207Pb/235U.
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