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Table S1. Evidence for former evaporites in Palaeoproterozoic (~1.9 Ga) successions, North Atlantic region.
	Region
	Sulphates
	Sulphate pseudomorphs
	Cl-bearing phases
	Tourmaline
	High-salinity fluids

	
	
	
	
	
	

	North Finland/Sweden
	*Martinsson et al. 2016
	
	*Reinikainen 2001
	*Frietsch et al. 1997
	*Frietsch et al. 1997

	South Sweden (Bergslagen)
	
	*Lager 2001
	*Oen & Lustenhouwer 1992
	*Hellingwerf et al. 1994
	*Hallberg 2003

	West Greenland
	*Horn et al. 2017
	
	*Thomassen 1992
	*Thomassen 1992
	*Horn et al. 2017

	Baffin Island
	
	
	*Belley et al. 2017
	*Belley et al. 2017
	

	Hudson Bay
	
	*Hodgskiss et al. 2019
	
	*Ricketts 1978
	

	Labrador
	
	*Zentmyer et al. 2011
	
	
	*Conliffe et al. 2013


Table S2. Compositions of scapolite crystals in marble, Balephetrish, Tiree. Compositions of other scapolites in Palaeoproterozoic marbles given for comparison, omitting minor contributions from trace elements (data from Serdyuchenko 1975, Hogarth & Griffin 1978, Tuisku 1985, Oliver et al. 1992, Bernal et al. 2017).



	Oxide %
	Tiree S1
	Tiree S3
	Tiree S4
	Tiree S7
	Tiree S9
	Tiree S16
	Tiree S17
	Tiree S18
	Tiree S19
	Tiree S20
	
	Aldan
	Sweden
	Finland
	Baffin Is.
	Queensland

	
	
	
	
	
	
	
	
	
	
	
	
	(n=5)
	(n=13)
	(n=5)
	(n=2)
	(n=15)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	F
	<0.21
	<0.21
	<0.21
	<0.21
	<0.21
	<0.21
	<0.21
	<0.21
	<0.21
	<0.21
	
	0.21
	0
	0
	0
	0

	Na2O
	4.74
	4.77
	4.57
	5
	4.77
	4.07
	4.34
	4.21
	4.69
	4.08
	
	4.28
	9.37
	7.93
	6.05
	6.33

	MgO
	<0.09
	<0.09
	0.14
	<0.09
	<0.09
	<0.09
	0.17
	<0.09
	<0.09
	<0.09
	
	2.88
	0.05
	0
	0.03
	0

	Al2O3
	26.71
	26.65
	27.21
	27.47
	26.51
	27.34
	26.76
	27.08
	27.14
	27.73
	
	21.57
	22.82
	23.85
	24.55
	24.86

	SiO2
	48.56
	48.33
	49.21
	50.37
	48.5
	47.55
	47.52
	47.48
	49.11
	47.68
	
	48.8
	55.17
	52.88
	50.35
	51.14

	SO3
	2.1
	2.02
	2.17
	1.48
	1.32
	2
	2.13
	2.3
	2.13
	1.95
	
	0.92
	0.22
	0.73
	2.18
	0.55

	Cl
	0.71
	0.75
	0.65
	0.92
	0.93
	0.53
	0.55
	0.5
	0.68
	0.51
	
	0.96
	2.72
	2.44
	0.61
	1.35

	K2O
	0.51
	0.46
	0.62
	0.73
	0.7
	0.42
	0.37
	0.42
	0.44
	0.44
	
	1.42
	0.58
	0.49
	0.13
	0.47

	CaO
	15.36
	15.29
	15.65
	15.37
	14.93
	16.43
	15.64
	16.09
	15.79
	16.45
	
	12.34
	8.58
	10.63
	13.5
	12.82

	FeO
	<0.18
	<0.18
	<0.18
	<0.18
	<0.18
	<0.18
	<0.18
	<0.18
	<0.18
	<0.18
	
	2.04
	0.15
	0.04
	0
	0

	Total
	97.82
	97.36
	99.44
	100.21
	96.52
	97.69
	96.81
	97.46
	99.14
	98.21
	
	100.26
	99.05
	100
	97.42
	100.14



Accuracy better than ± 0.10.
Table S3. Compositions of apatite crystals in marble, Gott, Tiree. Compositions of other apatites in marble given for comparison (data from Hogarth 1988, Pitawala et al. 2003, Adlakha et al. 2018).



	
	Tiree 105
	Tiree 106
	Tiree 107
	Tiree 108
	Tiree 109
	Tiree 110
	Tiree 82
	Tiree 84
	Tiree 13
	Tiree 15
	
	Quebec
	Sri Lanka
	NWT Canada

	Oxide %
	
	
	
	
	
	
	
	
	
	
	
	(n=17)
	(n=3)
	(n=10)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	P2O5
	41.95
	41.28
	41.8
	41.57
	42.32
	41.81
	40.89
	40.68
	36.79
	38.16
	
	40.75
	41.6
	41.68

	CaO
	54.42
	53.19
	53.87
	53.56
	54.5
	53.64
	53.15
	52.98
	48.24
	49.13
	
	54.68
	56.2
	54.65

	MgO
	<0.09
	<0.09
	<0.09
	<0.09
	<0.09
	<0.09
	<0.09
	<0.09
	0.13
	0.16
	
	0.08
	0
	0.01

	SrO
	0.29
	0.35
	0.31
	0.28
	0.26
	0.36
	0.3
	0.29
	0.21
	<0.09
	
	0.51
	0.08
	0

	SiO2
	0.17
	0.21
	0.26
	0.19
	0.23
	0.23
	0.37
	0.4
	0.32
	0.4
	
	0.35
	0.11
	0.08

	Cl
	1.89
	1.8
	1.99
	2.79
	1.63
	2.16
	1.44
	1.88
	2.11
	2.01
	
	0.16
	0.56
	0

	F
	1.87
	1.93
	1.94
	1.53
	2.03
	1.81
	1.99
	1.83
	6.8
	2.47
	
	3.3
	2.84
	3.96

	Total
	100.58
	98.77
	100.17
	99.92
	100.97
	100.01
	98.14
	98.06
	94.6
	92.33
	
	99.83
	101.35
	101.06



 Accuracy better than ± 0.10.
Table S4. Sulphur isotope compositions of Palaeoproterozoic sulphides, North Atlantic region.

	Location
	Age
	Type
	Isotope composition

(‰ VCDT)
	Reference

	Ontario, Canada
	1.88 Ga
	Diagenetic in shales
	+6.7 to +21.5
	Wacey et al. 2013

	Cape Smith Belt, Quebec, Canada
	1.8 Ga
	Diagenetic in shales/sandstones
	-5 to +15
	Motomura et al. 2018

	Flin Flon Belt, Manitoba, Canada
	<1.84 Ga
	Mixed volcanic-sedimentary
	+3.0 to +7.7
	Motomura et al. 2020

	Black Angel mine, West Greenland
	>1.83 Ga
	Sulphide ore deposit, MVT-type
	0 to +6.9
	Partin et al. 2021

	Great Lakes, USA
	1.8 Ga
	Volcanic massive sulphides
	-3.4 to +4.5
	Moleski et al. 2018

	Kotalahti-Vammala, Finland
	1.88 Ga
	Volcanic massive sulphides
	-1.0 to +2.8
	Papunen & Mäkelä 1980

	Bergslagen, Sweden
	1.88-1.90 Ga
	Volcanic massive sulphides
	-0,66 to +2.7
	Wagner et al. 2005


Table S5. U-Pb isotope data for samples and standards

[image: image1.emf]LA-Q-ICP-MS U-Pb isotope data from Lund University LA-ICP-MS laboratory
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Area1-1 211900 5000 1238 109 0.55 4.088 0.90 0.293 0.77 0.73 0.1012 0.61 3.955 0.036 0.291 0.002 0.709 0.098 0.001 1625 7 1649 9 1594 12 101

Area1-2 212300 9944 1355 100 0.49 3.677 0.87 0.268 0.87 0.63 0.0994 0.70 3.611 0.039 0.268 0.002 0.720 0.098 0.001 1552 9 1529 11 1583 14 99

Area1-3 208300 10735 1445 88 0.45 3.450 0.77 0.254 0.81 0.66 0.0985 0.60 3.400 0.031 0.254 0.002 0.701 0.097 0.001 1504 7 1457 8 1572 12 97

Area1-4 189800 1999 1110 94 0.49 4.179 2.92 0.290 1.82 0.93 0.1047 1.45 3.854 0.063 0.283 0.004 0.905 0.099 0.001 1604 13 1608 21 1599 13 100

Area1-5 195000 2248 1068 90 0.49 4.370 0.88 0.299 0.84 0.56 0.1059 0.75 4.080 0.042 0.297 0.002 0.696 0.100 0.001 1650 8 1674 10 1620 14 101

Area1-6 218500 11137 1382 87 0.44 3.792 0.87 0.277 0.82 0.67 0.0992 0.65 3.728 0.036 0.276 0.002 0.741 0.098 0.001 1577 8 1572 10 1584 12 100

Area1-7 195000 5822 1109 115 0.66 4.188 0.91 0.302 0.86 0.60 0.1007 0.74 4.052 0.042 0.300 0.002 0.718 0.098 0.001 1645 9 1691 11 1585 14 103

Area1-8 217800 1121 1376 92 0.41 3.777 1.43 0.253 0.85 0.61 0.1085 1.13 3.289 0.033 0.248 0.002 0.670 0.096 0.001 1478 8 1430 9 1549 14 97

Area1-9 206500 475 988 121 0.60 5.032 1.53 0.288 1.07 0.54 0.1265 1.29 3.740 0.059 0.278 0.003 0.604 0.098 0.001 1580 13 1583 13 1577 23 100

Area1-10 186100 1954 1071 105 0.64 4.227 1.57 0.288 0.86 0.71 0.1064 1.15 3.852 0.037 0.284 0.002 0.680 0.098 0.001 1604 8 1612 9 1592 13 101

Area1-11 170600 2184 971 101 0.66 4.313 1.44 0.295 0.82 0.70 0.1061 1.06 3.988 0.039 0.291 0.002 0.656 0.099 0.001 1632 8 1648 9 1611 14 101

Area1-12 238900 18485 1589 96 0.46 3.651 0.77 0.267 0.82 0.63 0.0991 0.63 3.612 0.033 0.266 0.002 0.722 0.098 0.001 1552 7 1522 9 1594 12 98

Area1-13 237600 13395 1600 99 0.47 3.632 0.77 0.264 0.85 0.54 0.0999 0.71 3.584 0.038 0.263 0.002 0.673 0.099 0.001 1546 8 1506 10 1601 15 97

Area1-14 155500 9341 996 74 0.53 3.866 0.98 0.282 0.94 0.82 0.0995 0.57 3.793 0.037 0.281 0.002 0.798 0.098 0.001 1591 8 1594 11 1588 11 100

Area1-15 237700 10226 1596 94 0.44 3.701 0.80 0.271 0.87 0.75 0.0991 0.56 3.639 0.035 0.270 0.002 0.796 0.098 0.001 1558 8 1542 10 1580 11 99

Area3-1 159100 17878 1228 72 0.49 3.344 0.97 0.247 1.19 0.68 0.0983 0.85 3.314 0.049 0.246 0.003 0.732 0.098 0.001 1484 12 1417 14 1583 19 95

Area3-2 178300 6918 1187 97 0.58 3.896 1.23 0.281 1.00 0.78 0.1007 0.77 3.814 0.041 0.279 0.002 0.747 0.099 0.001 1596 9 1588 11 1606 13 99

Area3-3 209700 4244 1347 78 0.36 4.063 2.20 0.289 1.33 0.86 0.1021 1.29 3.899 0.052 0.286 0.003 0.855 0.099 0.001 1614 11 1624 16 1600 13 101

Area3-4 200500 4189 1367 84 0.42 3.819 1.40 0.274 0.96 0.74 0.1010 0.95 3.667 0.039 0.272 0.002 0.734 0.098 0.001 1564 9 1553 11 1579 14 99

Area3-5 205600 14920 1331 96 0.49 4.069 0.97 0.294 1.00 0.81 0.1005 0.59 4.015 0.045 0.293 0.003 0.817 0.099 0.001 1637 9 1656 13 1613 12 101

Area6-1 147500 5078 933 85 0.61 4.219 0.89 0.298 0.96 0.73 0.1028 0.65 4.084 0.045 0.296 0.002 0.733 0.100 0.001 1651 9 1673 12 1624 14 101

Area6-2 174800 1879 1009 101 0.59 4.546 2.17 0.310 1.04 0.80 0.1063 1.52 4.149 0.046 0.305 0.002 0.690 0.099 0.001 1664 9 1718 12 1596 15 103

Area6-3 154900 1226 985 91 0.57 4.157 2.48 0.281 1.39 0.86 0.1071 1.51 3.657 0.058 0.277 0.004 0.803 0.096 0.001 1562 13 1576 18 1543 18 101

Area6-4 140000 3183 961 79 0.54 3.953 2.03 0.281 1.77 0.70 0.1021 1.49 3.736 0.077 0.278 0.005 0.795 0.097 0.001 1579 17 1584 23 1573 23 100

Area6-5 130600 1614 846 81 0.61 4.106 2.15 0.285 1.25 0.77 0.1045 1.45 3.704 0.052 0.280 0.003 0.762 0.096 0.001 1572 11 1593 15 1544 17 101

Area6-6 167500 2784 1055 100 0.60 4.187 1.61 0.292 0.97 0.77 0.1039 1.08 3.957 0.043 0.289 0.002 0.714 0.099 0.001 1625 9 1638 11 1609 14 101

Area6-7 238000 1446 1348 134 0.56 4.717 4.58 0.308 2.16 0.77 0.1110 3.25 4.233 0.103 0.302 0.006 0.757 0.102 0.002 1680 20 1699 27 1657 29 101

Area2-3 188300 893 1180 118 0.60 4.151 2.81 0.272 1.50 0.82 0.1106 1.82 3.594 0.056 0.266 0.003 0.819 0.098 0.001 1548 12 1520 17 1587 17 98

Area2-4 187100 2256 1388 97 0.49 3.542 1.69 0.249 0.96 0.75 0.1032 1.19 3.291 0.034 0.246 0.002 0.768 0.097 0.001 1479 8 1418 10 1567 12 96

Area2-1 161400 1202 1070 91 0.53 4.006 2.66 0.267 1.43 0.93 0.1089 1.49 3.561 0.046 0.261 0.003 0.812 0.099 0.001 1541 10 1496 14 1602 14 97

MKED1-1 20340 7359 135 53 2.79 3.493 1.15 0.267 1.01 0.61 0.0950 0.92 3.411 0.072 0.266 0.002 0.400 0.093 0.002 1507 17 1519 12 1490 37 101

MKED1-2 18290 96600 127 50 2.85 3.458 1.15 0.265 1.12 0.61 0.0947 0.96 3.416 0.075 0.263 0.003 0.480 0.094 0.002 1508 17 1505 14 1512 36 100

MKED1-3 18000 5612 126 49 2.84 3.438 1.16 0.265 1.08 0.52 0.0942 1.05 3.306 0.077 0.263 0.003 0.430 0.091 0.002 1482 18 1505 13 1451 40 101

MKED1-4 19410 8533 136 51 2.79 3.414 1.16 0.262 1.16 0.61 0.0945 0.99 3.321 0.074 0.260 0.003 0.478 0.093 0.002 1486 18 1490 14 1480 37 100

MKED1-5 19760 18864 136 51 2.79 3.470 1.22 0.265 1.08 0.63 0.0950 0.96 3.423 0.071 0.263 0.003 0.482 0.094 0.002 1510 16 1505 13 1516 34 100

MKED1-6 18590 11571 127 51 2.84 3.495 1.10 0.269 1.07 0.63 0.0944 0.90 3.413 0.074 0.267 0.003 0.441 0.093 0.002 1507 17 1524 13 1484 37 101

MKED1-7 18790 196700 132 49 2.81 3.459 1.07 0.264 0.95 0.51 0.0950 0.95 3.439 0.069 0.264 0.002 0.433 0.095 0.002 1513 16 1508 12 1520 34 100

MKED1-8 18520 6731 130 50 2.82 3.474 1.16 0.267 1.11 0.60 0.0945 0.97 3.358 0.080 0.265 0.003 0.409 0.092 0.002 1495 19 1514 13 1467 42 101

MKED1-9 17670 62600 130 50 2.81 3.489 1.12 0.270 0.97 0.49 0.0939 1.01 3.463 0.078 0.269 0.003 0.418 0.094 0.002 1519 18 1534 13 1498 39 101

MKED1-10 17630 13143 132 50 2.82 3.436 1.06 0.261 1.03 0.57 0.0954 0.92 3.383 0.078 0.260 0.002 0.393 0.094 0.002 1500 18 1489 12 1516 40 99

MKED1-11 16810 13638 131 50 2.81 3.450 1.18 0.264 1.05 0.54 0.0948 1.03 3.395 0.077 0.262 0.003 0.430 0.094 0.002 1503 18 1502 13 1504 39 100

MKED1-12 17080 10624 131 51 2.82 3.474 1.16 0.267 1.01 0.63 0.0944 0.91 3.401 0.077 0.265 0.003 0.421 0.093 0.002 1505 18 1517 13 1488 39 101

MKED1-13 16870 14883 131 51 2.82 3.463 1.19 0.266 1.08 0.54 0.0945 1.05 3.402 0.078 0.264 0.003 0.450 0.093 0.002 1505 18 1513 14 1494 39 101

MKED1-14 16870 5903 131 51 2.82 3.467 1.30 0.265 1.12 0.59 0.0950 1.08 3.370 0.080 0.263 0.003 0.419 0.093 0.002 1497 19 1507 13 1484 41 101

ONT2-1 14220 351 118 29 2.30 2.901 1.15 0.185 0.93 0.30 0.1136 1.17 1.699 0.094 0.175 0.002 0.182 0.070 0.004 1008 36 1041 10 937 111 103

ONT2-2 13150 368 116 28 2.30 2.874 1.20 0.184 0.99 0.48 0.1136 1.08 1.780 0.102 0.174 0.002 0.161 0.074 0.004 1038 38 1035 9 1044 114 100

ONT2-3 13110 339 115 29 2.22 3.040 1.28 0.196 0.98 0.53 0.1126 1.09 1.798 0.107 0.185 0.002 0.178 0.070 0.004 1045 39 1095 11 940 120 105

Isotope ratios, uncorrected for common-Pb Isotope ratios, corrected for common-Pb
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