[bookmark: _GoBack]Supp. Table 5: Major (wt%) and trace element (ppm) composition and elemental ratio of the Nkout magnetite BIFs
	Lithology
	
	Basalt
	Magnetite BIF
	

	Sample
	Detection limits
	Standard GSR3
	NDB-1
	NDB-2
	NDB-3
	NDB-4
	NDB-5
	NDB-6
	NDB-7
	Mean

	Depth (m)
	
	
	180
	240
	300
	350
	400
	492
	500
	 

	Major elements (wt%)

	SiO2
	0.01
	44.46
	41.04
	41.21
	36.66
	47.03
	52.05
	51.65
	38.06
	43.96

	Al2O3
	0.01
	13.89
	0.37
	0.41
	0.35
	0.42
	2.35
	2.53
	0.68
	1.02

	Fe2O3
	0.04
	13.45
	55.56
	55.14
	57.87
	49.04
	37.58
	37.75
	54.44
	49.63

	MgO
	0.01
	7.73
	1.70
	2.12
	2.49
	1.74
	2.98
	3.03
	1.95
	2.29

	MnO
	0.01
	0.171
	0.06
	0.06
	0.08
	0.20
	0.26
	0.27
	0.20
	0.16

	CaO
	0.01
	8.81
	0.99
	1.20
	1.45
	1.55
	3.51
	3.54
	4.12
	2.34

	Na2O
	0.01
	3.33
	0.09
	0.21
	0.26
	0.12
	0.31
	0.33
	0.33
	0.24

	K2O
	0.01
	2.3
	0.05
	0.03
	0.06
	0.01
	0.38
	0.38
	0.03
	0.14

	TiO2
	0.01
	2.38
	0.02
	0.01
	0.02
	0.03
	0.10
	0.11
	0.02
	0.04

	P2O5
	0.01
	0.943
	0.09
	0.04
	0.04
	0.10
	0.11
	0.12
	0.18
	0.10

	LOI
	-5.10
	2.4
	-0.09
	-0.15
	-0.04
	-0.10
	0.08
	-0.04
	-0.03
	-0.05

	TOTAL
	0.01
	99.87
	99.88
	100.27
	99.24
	100.14
	99.70
	99.66
	99.99
	99.84

	Fe2O3 + SiO2
	
	
	96.60
	96.35
	94.53
	96.07
	89.63
	89.40
	92.50
	93.58

	Fe
	
	
	38.89
	38.60
	40.51
	34.33
	26.31
	26.43
	38.11
	34.74

	Si/Al 
	
	
	110.92
	100.51
	104.74
	111.98
	22.15
	20.42
	55.97
	75.24

	Al/Ti
	
	
	15.68
	56.94
	16.06
	12.65
	23.96
	24.10
	31.19
	25.80

	Fe/Ti
	
	
	2354.24
	7658.33
	2654.59
	1477.11
	383.08
	359.52
	2497.25
	2483.45

	Fe/Al
	
	
	150.16
	134.49
	165.34
	116.76
	15.99
	14.92
	80.06
	96.82

	Trace elements (ppm)

	Li
	0.10
	8.34 
	0.46
	0.30
	0.91
	0.11
	0.25
	0.16
	0.14
	0.33

	Rb
	0.10
	39.18 
	2.49
	1.24
	3.83
	0.54
	6.08
	6.18
	0.57
	2.99

	Cs
	0.10
	0.49 
	0.12
	0.06
	0.19
	0.03
	0.58
	0.57
	0.03
	0.22

	Sr
	0.50
	1112.95 
	2.89
	2.60
	3.09
	6.14
	18.94
	19.49
	15.80
	9.85

	Ba
	1.00
	529.68 
	5.70
	2.78
	7.07
	1.74
	31.30
	31.76
	2.08
	11.77

	Th
	0.20
	6.13 
	0.11
	0.06
	0.53
	0.07
	1.48
	1.58
	0.12
	0.56

	U
	0.01
	1.43 
	0.13
	0.07
	0.12
	0.09
	0.20
	0.21
	0.12
	0.13

	Zr
	0.10
	277.73 
	1.78
	0.93
	5.00
	0.92
	15.48
	16.31
	1.36
	5.97

	Nb
	0.10
	68.15 
	0.31
	0.15
	0.26
	0.16
	1.37
	1.37
	0.13
	0.53

	Hf
	0.01
	6.49 
	0.04
	0.02
	0.12
	0.03
	0.44
	0.46
	0.04
	0.17

	Ta
	0.01
	4.32 
	0.03
	0.01
	0.03
	0.01
	0.10
	0.10
	0.01
	0.04

	Cr
	20.0
	162.47 
	154.72
	146.26
	124.37
	157.35
	181.31
	180.12
	141.35
	155.07

	Co
	0.20
	43.27 
	3.87
	3.00
	3.91
	3.01
	6.18
	6.01
	2.59
	4.08

	Ni
	0.10
	142.44 
	3.82
	4.83
	5.38
	5.67
	27.72
	26.49
	4.05
	11.14

	Cu
	0.10
	47.61 
	13.61
	3.08
	4.03
	3.12
	39.48
	39.85
	0.26
	14.78

	Zn
	1.00
	148.80 
	15.83
	13.68
	16.96
	20.52
	28.17
	29.09
	18.92
	20.45

	Ga
	0.50
	23.94 
	0.82
	0.74
	0.94
	1.02
	2.70
	2.73
	0.77
	1.39

	Pb
	0.10
	5.34 
	0.28
	0.21
	0.18
	0.15
	2.58
	1.98
	0.25
	0.80

	V
	1.00
	166.51 
	3.63
	4.11
	4.19
	3.49
	25.43
	24.96
	4.61
	10.06

	Sc
	0.10
	14.98 
	0.19
	0.22
	0.28
	0.21
	3.33
	3.35
	0.35
	1.13

	K/Rb
	
	
	153.15
	205.66
	139.89
	185.13
	519.02
	515.59
	486.25
	314.96

	Th/U
	
	
	0.79
	0.86
	4.43
	0.77
	7.55
	7.70
	1.02
	3.30

	Zr/Hf
	
	
	42.48
	40.30
	40.31
	33.93
	35.33
	35.22
	33.90
	37.35

	
	
	
	
	
	
	
	
	
	
	

	La 
	0.10
	55.91 
	1.95
	0.48
	5.68
	0.85
	6.58
	6.84
	1.26
	3.38

	Ce
	0.10
	106.70 
	2.99
	0.93
	8.65
	1.55
	11.08
	11.54
	2.57
	5.61

	Pr
	0.02
	13.49 
	0.38
	0.14
	0.98
	0.21
	1.33
	1.37
	0.37
	0.68

	Nd
	0.30
	55.33 
	1.63
	0.71
	3.67
	0.95
	5.08
	5.35
	1.67
	2.72

	Sm
	0.05
	10.65 
	0.35
	0.21
	0.62
	0.22
	1.02
	1.05
	0.40
	0.55

	Eu
	0.02
	3.15 
	0.19
	0.12
	0.31
	0.10
	0.66
	0.67
	0.17
	0.32

	Gd
	0.05
	8.57 
	0.47
	0.32
	0.77
	0.30
	1.15
	1.19
	0.58
	0.68

	Tb
	0.01
	1.25 
	0.08
	0.06
	0.13
	0.05
	0.18
	0.19
	0.09
	0.11

	Dy
	0.05
	5.79 
	0.55
	0.42
	0.83
	0.34
	1.14
	1.20
	0.64
	0.73

	Y
	0.10
	21.47 
	4.82
	3.68
	6.82
	2.86
	9.36
	9.56
	5.36
	6.06

	Ho
	0.02
	0.91 
	0.12
	0.09
	0.18
	0.08
	0.27
	0.27
	0.14
	0.17

	Er
	0.03
	2.02 
	0.36
	0.27
	0.53
	0.22
	0.81
	0.86
	0.42
	0.50

	Tm
	0.01
	0.24 
	0.05
	0.04
	0.08
	0.03
	0.14
	0.13
	0.06
	0.08

	Yb
	0.05
	1.32 
	0.35
	0.27
	0.53
	0.22
	0.91
	0.90
	0.40
	0.51

	Lu
	0.01
	0.17 
	0.06
	0.04
	0.09
	0.04
	0.14
	0.15
	0.06
	0.08

	∑REE-Y
	
	
	14.35
	7.77
	29.85
	8.01
	39.84
	41.27
	23.51
	23.51

	Y/Ho
	
	
	38.84
	39.12
	37.28
	36.62
	34.53
	35.03
	36.90
	36.90

	(La/La*)MUQ
	
	
	1.62
	1.40
	1.40
	1.35
	1.25
	1.31
	1.21
	1.36

	(Eu/Eu*)MUQ
	
	
	2.01
	1.91
	1.94
	1.60
	2.59
	2.55
	1.52
	2.02

	(Y/Y*)MUQ
	
	
	1.45
	1.47
	1.40
	1.39
	1.27
	1.26
	1.38
	1.37

	(La/La*)MUQ
	
	
	1.62
	1.40
	1.40
	1.35
	1.25
	1.31
	1.21
	1.36

	(Gd/Gd*)MUQ
	
	
	1.04
	1.02
	1.06
	1.06
	1.06
	1.04
	1.12
	1.06

	(Pr/Pr*)MUQ
	
	
	0.98
	0.98
	0.99
	1.00
	1.01
	1.00
	1.00
	0.99

	(Ce/Ce*)MUQ
	
	
	0.80
	0.82
	0.84
	0.85
	0.87
	0.87
	0.88
	0.85


Note: Subscript MUQ refers to Mud of Queensland or Queensland alluvial shale composite (Lawrence and Kamber 2006).


Supp. Table 6: Major (wt%) and trace element (ppm) composition and elemental ratio of the Nkout garnet-magnetite mica schists
	Lithology
	Garnet-magnetite mica schist
	

	Sample
	NDG-1
	NDG-2
	NDG-3
	NDG-4
	NDG-5
	NDG-6
	Mean

	Depth (m)
	188
	190
	192
	254
	258
	263
	 

	Major elements (wt%)

	SiO2( wt.%)
	52.63
	52.29
	52.37
	51.92
	51.41
	51.54
	52.03

	Al2O3
	8.49
	8.41
	8.40
	8.26
	8.33
	8.22
	8.35

	Fe2O3
	30.58
	30.77
	30.59
	31.61
	31.57
	31.45
	31.10

	MgO
	2.10
	2.10
	2.07
	2.15
	2.15
	2.10
	2.11

	MnO
	0.12
	0.12
	0.12
	0.12
	0.12
	0.12
	0.12

	CaO
	0.32
	0.31
	0.31
	0.66
	0.64
	0.64
	0.48

	Na2O
	0.06
	0.07
	0.07
	0.23
	0.24
	0.22
	0.15

	K2O
	4.44
	4.46
	4.44
	4.10
	4.08
	4.04
	4.26

	TiO2
	0.26
	0.26
	0.26
	0.25
	0.25
	0.25
	0.26

	P2O5
	0.10
	0.09
	0.09
	0.10
	0.10
	0.10
	0.10

	LOI
	0.00
	0.06
	0.06
	0.04
	-0.02
	0.00
	0.02

	Sum
	99.10
	98.94
	98.79
	99.45
	98.87
	98.68
	98.97

	K2O+Na2O
	4.50
	4.53
	4.51
	4.33
	4.32
	4.26
	4.41

	TiO2+Al2O3
	8.75
	8.67
	8.66
	8.51
	8.58
	8.47
	8.61

	Trace elements (ppm)
	
	
	
	
	

	Li
	86.57
	87.15
	89.78
	87.13
	79.24
	78.04
	84.65

	Rb
	561.92
	554.59
	570.18
	504.44
	525.75
	512.46
	538.22

	Cs
	47.01
	46.40
	46.91
	42.08
	43.81
	42.15
	44.73

	Sr
	3.68
	3.45
	3.68
	11.59
	11.15
	11.04
	7.43

	Ba
	267.54
	268.07
	270.55
	275.27
	268.81
	260.49
	268.46

	Th
	5.14
	4.95
	5.31
	5.71
	5.32
	4.99
	5.24

	U
	1.24
	1.09
	1.18
	1.32
	1.20
	1.16
	1.20

	Zr
	46.72
	62.28
	69.84
	63.42
	52.26
	73.39
	61.32

	Nb
	4.37
	4.24
	4.40
	5.90
	5.87
	5.76
	5.09

	Hf
	1.27
	1.64
	1.83
	1.63
	1.41
	1.91
	1.62

	Ta
	0.51
	0.50
	0.51
	0.84
	0.84
	0.81
	0.67

	Y
	10.77
	8.89
	8.92
	9.92
	9.99
	10.14
	9.77

	Cr
	224.06
	203.07
	211.70
	239.58
	248.59
	241.87
	228.14

	Co
	12.71
	12.56
	13.08
	13.05
	12.62
	12.75
	12.79

	Ni
	51.83
	53.83
	54.50
	52.73
	62.14
	54.80
	54.97

	Cu
	6.18
	4.97
	6.02
	15.43
	26.16
	17.20
	12.66

	Zn
	48.72
	47.31
	49.20
	47.98
	49.31
	45.67
	48.03

	Ga
	11.25
	10.82
	11.21
	10.68
	11.11
	10.97
	11.01

	Tl
	1.66
	1.63
	1.66
	1.48
	1.57
	1.45
	1.57

	Pb
	4.54
	3.87
	4.30
	5.64
	15.04
	5.47
	6.48

	Bi
	0.76
	0.62
	0.85
	1.19
	0.87
	0.96
	0.88

	Sc
	6.99
	7.37
	7.54
	7.64
	8.09
	8.13
	7.63

	V
	54.96
	56.78
	58.83
	62.92
	58.56
	58.70
	58.46

	La
	14.62
	14.65
	15.45
	14.54
	13.74
	13.50
	14.42

	Ce
	26.17
	25.66
	27.26
	26.14
	24.71
	24.12
	25.68

	Pr
	3.04
	2.95
	3.16
	3.09
	2.82
	2.79
	2.97

	Nd
	11.21
	11.02
	11.87
	10.85
	10.53
	10.43
	10.99

	Sm
	2.04
	2.05
	2.12
	2.09
	1.96
	1.98
	2.04

	Eu
	0.47
	0.46
	0.48
	0.57
	0.56
	0.56
	0.52

	Gd
	1.93
	1.86
	1.92
	2.00
	1.91
	1.90
	1.92

	Tb
	0.29
	0.27
	0.28
	0.31
	0.31
	0.32
	0.30

	Dy
	1.92
	1.71
	1.63
	1.99
	1.92
	1.88
	1.84

	Ho
	0.43
	0.36
	0.34
	0.40
	0.39
	0.39
	0.39

	Er
	1.25
	0.99
	0.97
	1.08
	1.05
	1.06
	1.07

	Tm
	0.19
	0.14
	0.14
	0.16
	0.16
	0.15
	0.16

	Yb
	1.23
	0.88
	0.94
	1.08
	1.04
	1.05
	1.04

	Lu
	0.20
	0.14
	0.15
	0.17
	0.17
	0.17
	0.16

	K/Rb
	65.65
	66.80
	64.67
	67.52
	64.43
	65.46
	65.76

	La/Sc
	2.09
	1.99
	2.05
	1.90
	1.70
	1.66
	1.89

	Th/Sc
	0.74
	0.67
	0.70
	0.75
	0.66
	0.61
	0.69

	Th/Co
	0.40
	0.39
	0.41
	0.44
	0.42
	0.39
	0.41

	Th/Cr
	0.023
	0.024
	0.025
	0.024
	0.021
	0.021
	0.023

	∑REE
	64.98
	63.15
	66.72
	64.46
	61.26
	60.30
	63.48

	(La/Yb)SN
	0.88
	1.22
	1.21
	1.00
	0.97
	0.95
	1.04

	(Gb/Yb)SN
	0.94
	1.26
	1.21
	1.11
	1.10
	1.08
	1.12

	(Eu/Eu*)SN
	1.11
	1.09
	1.11
	1.31
	1.36
	1.36
	1.22

	(Ce/Ce*)SN
	0.90
	0.90
	0.90
	0.90
	0.91
	0.90
	0.90

	(La/Yb)CN
	8.06
	11.21
	11.05
	9.13
	8.92
	8.72
	9.40

	(Gd/Yb)CN
	1.27
	1.71
	1.64
	1.50
	1.49
	1.47
	1.50

	Eu/Eu*
	0.73
	0.71
	0.73
	0.86
	0.89
	0.89
	0.80


Note: Subscript CN refers to chondrite-normalized (Evensen et al. 1978); Eu/Eu*= EuCN / √ (SmCN× GdCN) afterMcLennan (1989). Subscript SN refers to Post Archean Australian Shale (PAAS; Taylor and McLennan 1985).
