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Table S2. Major (wt.%) and trace element (ppm) data for felsic lavas from East African rift system (EARS) and West Antarctic Rift System (WARS).
	Rift system
	East African rift system (EARS)

	Sample location
	Alutoa
	Fanta'Aleb
	Gedemsab
	Gedemsac

	Sample
	15-01-01B
	15-01-07B
	18-11-06
	FN 11b 
	FN 30 b 
	FN 17 a
	FN 22 a 
	GDM 129b
	GDM 115
	GDM 138
	GDM 104d1
	GDM 136
	GD10
	GD56
	GD15
	GD30
	GD37
	GD74A
	GD32

	XRF — major element (wt.%)

	SiO2
	52.53 
	59.85 
	66.38 
	64.24 
	68.50 
	68.55 
	68.57 
	58.00 
	61.58 
	64.60 
	64.93 
	67.21 
	57.85 
	59.64 
	60.30 
	62.01 
	64.70 
	65.69 
	65.80 

	TiO2
	2.46 
	1.64 
	0.53 
	1.14 
	0.57 
	0.44 
	0.51 
	1.65 
	1.04 
	0.62 
	0.56 
	0.55 
	1.99 
	1.22 
	1.17 
	0.79 
	0.80 
	0.84 
	0.63 

	Al2O3
	15.53 
	15.13 
	14.78 
	13.59 
	10.35 
	13.58 
	13.04 
	15.75 
	15.43 
	15.12 
	13.17 
	14.71 
	13.87 
	15.47 
	15.30 
	13.56 
	12.73 
	12.00 
	12.46 

	Fe2O3
	11.37 
	8.15 
	6.39 
	7.26 
	9.11 
	5.31 
	6.25 
	9.63 
	8.21 
	5.60 
	7.39 
	5.61 
	9.03 
	7.37 
	7.68 
	7.91 
	8.05 
	8.74 
	6.91 

	MnO
	0.25 
	0.14 
	0.32 
	0.24 
	0.31 
	0.23 
	0.24 
	0.29 
	0.29 
	0.19 
	0.38 
	0.21 
	0.28 
	0.25 
	0.33 
	0.52 
	0.45 
	0.40 
	0.40 

	MgO
	3.40 
	2.53 
	0.17 
	1.02 
	0.05 
	0.16 
	0.17 
	1.94 
	1.07 
	0.63 
	b.d.
	0.34 
	2.84 
	2.11 
	1.38 
	0.18 
	0.40 
	0.46 
	0.27 

	CaO
	6.59 
	4.83 
	1.05 
	4.16 
	0.52 
	0.95 
	0.95 
	4.58 
	3.17 
	2.32 
	1.34 
	1.65 
	4.72 
	4.97 
	3.78 
	1.95 
	1.72 
	1.46 
	1.80 

	Na2O
	4.98 
	4.64 
	6.34 
	5.01 
	6.49 
	5.74 
	6.11 
	5.46 
	6.12 
	5.27 
	5.15 
	5.58 
	4.94 
	4.46 
	5.26 
	5.96 
	5.46 
	5.97 
	5.44 

	K2O
	1.82 
	2.70 
	3.22 
	3.02 
	4.07 
	4.52 
	3.95 
	2.11 
	2.76 
	3.93 
	5.00 
	3.95 
	2.21 
	2.62 
	2.93 
	4.30 
	3.89 
	3.73 
	4.39 

	P2O5
	1.24 
	0.27 
	0.06 
	0.32 
	0.03 
	0.02 
	0.05 
	0.60 
	0.39 
	0.16 
	0.07 
	0.14 
	0.78 
	0.23 
	0.25 
	0.10 
	0.10 
	0.12 
	0.07 

	LOI
	0.28 
	0.57 
	0.76 
	0.00 
	0.00 
	0.50 
	0.15 
	-0.09
	-0.12
	1.52 
	1.70 
	0.02 
	0.86 
	1.07 
	0.89 
	1.96 
	1.10 
	0.58 
	1.31 

	Total
	100.44 
	100.53 
	99.98 
	100.00 
	100.00 
	100.00 
	99.99 
	99.92 
	99.94 
	99.96 
	99.69 
	99.97 
	99.37 
	99.41 
	99.27 
	99.24 
	99.40 
	99.99 
	99.48 

	ICP-MS — trace element (ppm)

	Li
	15 
	15 
	13 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Sc
	17.5 
	16.8 
	6.4 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	24.2 
	19.0 
	29.9 
	18.8 
	21.1 
	15.0 
	7.3 

	V
	98.5 
	179.6 
	2.8 
	64 
	8 
	8 
	8 
	24 
	12 
	4 
	b.d.
	3.8 
	113 
	204 
	61 
	9 
	10 
	13 
	9 

	Cr
	1.3 
	12.3 
	1.2 
	10 
	4 
	4 
	5 
	b.d.
	b.d.
	b.d.
	b.d.
	4.2 
	7 
	84 
	19 
	11 
	2 
	4 
	6 

	Co
	13.9 
	21.3 
	0.7 
	6 
	2 
	2 
	3 
	3 
	2 
	1 
	0 
	0.8 
	13 
	28 
	8 
	12 
	8 
	1 
	6 

	Ni 
	1.0 
	7.2 
	0.9 
	20 
	29 
	25 
	19 
	b.d.
	b.d.
	b.d.
	b.d.
	b.d.
	20 
	19 
	6 
	7 
	4 
	3 
	5 

	Cu 
	3.2 
	32.5 
	0.9 
	6 
	10 
	4 
	4 
	b.d.
	b.d.
	b.d.
	b.d.
	b.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Zn 
	161.5 
	102.0 
	202.6 
	220 
	280 
	211 
	172 
	163 
	171 
	121 
	123 
	136.5 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Ga 
	24.7 
	24.2 
	28.6 
	31 
	36 
	34 
	34 
	26 
	29 
	26 
	30 
	27.0 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Rb 
	35.5 
	62.5 
	68.9 
	107 
	98 
	74 
	80 
	48 
	62 
	68 
	57 
	79.4 
	64 
	23 
	54 
	53 
	59 
	75 
	74 

	Sr 
	610.0 
	360.9 
	218.9 
	256 
	21 
	36 
	74 
	507 
	336 
	158 
	5 
	137.3 
	386 
	560 
	216 
	65 
	37 
	71 
	63 

	Y 
	53.61 
	32.29 
	69.51 
	115.84 
	117.69 
	100.07 
	82.83 
	50.58 
	57.77 
	51.64 
	39.87 
	53.28 
	161
	44
	50
	66
	60
	58
	52

	Zr 
	401.60 
	358.80 
	96.19 
	1067.29 
	942.12 
	886.68 
	680.26 
	412.50 
	503.70 
	481.20 
	304.30 
	483.00 
	358
	193
	311
	283
	358
	485
	408

	Nb 
	66.11 
	45.55 
	83.32 
	160.75 
	136.28 
	129.62 
	107.75 
	57.81 
	71.00 
	64.23 
	48.60 
	68.23 
	67
	34
	51
	58
	65
	78
	76

	Sn 
	2.15 
	4.99 
	4.15 
	n.d.
	n.d.
	n.d.
	n.d.
	2.80 
	3.72 
	3.94 
	2.51 
	3.87 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Sb 
	2.25 
	5.04 
	4.21 
	n.d.
	n.d.
	n.d.
	n.d.
	b.d.
	b.d.
	b.d.
	b.d.
	b.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Cs 
	b.d.
	0.46 
	0.43 
	1.41 
	1.29 
	2.06 
	0.27 
	0.61 
	0.39 
	0.75 
	0.64 
	0.44 
	2.42
	0.4
	0.39
	0.42
	n.d.
	n.d.
	0.39

	Ba 
	621.26 
	776.20 
	1149.72 
	317.96 
	907.12 
	794.89 
	954.27 
	666.60 
	779.30 
	1163.00 
	516.60 
	1192.00 
	2790
	503
	1933
	2903
	2847
	2303
	899

	La 
	64.66 
	49.65 
	81.92 
	111.63 
	106.41 
	88.61 
	77.19 
	57.50 
	66.68 
	60.36 
	40.68 
	59.36 
	101
	35
	41
	36
	48
	58
	54

	Ce 
	129.97 
	95.99 
	174.25 
	207.45 
	196.17 
	165.68 
	146.19 
	119.30 
	136.60 
	117.40 
	85.36 
	123.00 
	203
	50
	91
	80
	107
	118
	114

	Pr 
	18.20 
	10.94 
	19.82 
	21.64 
	22.43 
	17.45 
	16.20 
	15.25 
	16.58 
	14.15 
	10.23 
	14.38 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Nd 
	72.39 
	41.99 
	80.04 
	98.34 
	100.08 
	79.44 
	71.12 
	62.83 
	65.14 
	53.57 
	40.66 
	54.78 
	85
	37
	43
	48
	47
	63
	63

	Sm 
	14.29 
	7.92 
	16.65 
	21.44 
	21.80 
	17.03 
	15.11 
	12.93 
	13.21 
	10.85 
	8.48 
	11.00 
	18.7
	7.02
	9.13
	11.7
	10.9
	13
	12.4

	Eu 
	4.21 
	2.18 
	4.83 
	4.78 
	5.33 
	3.58 
	4.09 
	4.39 
	4.00 
	2.94 
	2.26 
	3.13 
	6.23
	2.05
	3.32
	4.5
	3.84
	3.86
	3.2

	Gd 
	13.45 
	7.06 
	15.87 
	19.26 
	20.72 
	17.09 
	13.94 
	11.52 
	11.58 
	9.43 
	7.73 
	9.69 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Tb 
	1.91 
	1.09 
	2.58 
	3.02 
	3.44 
	2.57 
	2.28 
	1.74 
	1.82 
	1.56 
	1.21 
	1.60 
	2.97
	1
	1.21
	1.57
	1.46
	1.67
	1.56

	Dy 
	10.58 
	6.49 
	14.98 
	20.90 
	21.85 
	17.49 
	14.89 
	9.89 
	10.57 
	9.26 
	7.00 
	9.54 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Ho 
	2.03 
	1.32 
	2.84 
	4.13 
	4.49 
	3.41 
	3.03 
	1.82 
	2.00 
	1.81 
	1.37 
	1.87 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Er 
	5.55 
	3.74 
	7.73 
	13.00 
	12.77 
	10.40 
	8.84 
	4.90 
	5.65 
	5.18 
	3.91 
	5.28 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Tm 
	0.72 
	0.51 
	1.12 
	1.78 
	1.79 
	1.49 
	1.28 
	0.69 
	0.81 
	0.78 
	0.59 
	0.81 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Yb 
	4.43 
	3.57 
	7.15 
	12.15 
	11.50 
	10.45 
	8.63 
	4.51 
	5.43 
	5.33 
	4.02 
	5.58 
	8.73
	3.43
	4.02
	5.15
	4.93
	5.81
	5.77

	Lu 
	0.63 
	0.56 
	1.04 
	1.63 
	1.81 
	1.54 
	1.36 
	0.69 
	0.82 
	0.82 
	0.66 
	0.85 
	1.2
	0.49
	0.45
	0.59
	0.65
	0.88
	0.72

	Hf 
	8.49 
	9.46 
	3.76 
	26.15 
	22.93 
	20.88 
	16.30 
	9.32 
	11.85 
	11.78 
	7.18 
	11.80 
	8.96
	3.8
	7.87
	6.5
	9.1
	10.9
	10

	Ta 
	3.89 
	3.22 
	5.09 
	9.10 
	8.10 
	7.27 
	6.01 
	4.38 
	5.58 
	4.88 
	3.43 
	5.07 
	3.44
	1.7
	2.78
	3.04
	3.9
	4.3
	4.63

	Pb 
	5.38 
	9.52 
	8.71 
	13.15 
	14.07 
	12.16 
	16.00 
	7.70 
	10.15 
	10.97 
	7.09 
	10.71 
	17
	8
	30
	14
	12
	16
	13

	Th 
	5.72 
	9.97 
	8.32 
	17.10 
	16.24 
	13.22 
	12.02 
	6.40 
	8.56 
	10.19 
	6.05 
	9.94 
	17
	5
	11
	12
	11
	11
	16

	U 
	1.59 
	2.51 
	1.18 
	3.90 
	3.50 
	2.62 
	2.64 
	1.40 
	1.17 
	2.12 
	1.45 
	1.63 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.


Table S2 (Continued)
	Rift system
	East African rift system (EARS)
	West Antarctic Rift System (WARS)

	Sample location
	Axum–Adwad
	Debre Birhane
	Eastern plateauf
	Andrusg

	Sample
	AX13
	AX17
	AX2
	AX4
	AX7
	AX8
	DBAG-71B
	MM-557
	DM-102
	SE 89 
	SE 28
	SE 26
	SE 63
	SE 35
	AR60C
	AR58C
	AR41C
	67-U

	XRF — major element (wt.%)

	SiO2(%)
	57.30 
	55.83 
	64.80 
	62.69 
	65.27 
	64.60 
	57.80 
	60.30 
	66.70 
	61.94 
	67.96 
	62.39 
	64.69 
	68.95 
	59.73 
	62.98 
	64.72 
	64.80 

	TiO2(%)
	1.89 
	1.85 
	0.13 
	0.09 
	0.39 
	0.11 
	1.92 
	1.23 
	0.64 
	0.67 
	0.50 
	0.40 
	0.35 
	0.44 
	0.54 
	0.70 
	0.68 
	0.73 

	Al2O3
	14.23 
	14.39 
	16.38 
	16.26 
	16.31 
	16.59 
	16.20 
	13.40 
	12.30 
	17.95 
	14.66 
	17.32 
	15.14 
	11.08 
	15.64 
	12.17 
	8.62 
	8.90 

	Fe2O3
	9.88 
	9.91 
	4.27 
	3.87 
	5.70 
	4.22 
	11.10 
	11.70 
	8.53 
	4.80 
	4.55 
	4.53 
	4.88 
	4.43 
	7.73 
	9.70 
	10.73 
	10.94 

	MnO
	0.22 
	0.19 
	0.19 
	0.15 
	0.27 
	0.19 
	0.25 
	0.49 
	0.38 
	0.18 
	0.04 
	0.22 
	0.16 
	0.19 
	0.27 
	0.32 
	0.34 
	0.02 

	MgO
	1.68 
	1.67 
	0.04 
	0.01 
	0.08 
	0.02 
	0.83 
	0.65 
	0.15 
	0.75 
	0.09 
	0.37 
	0.04 
	0.18 
	0.38 
	0.06 
	0.00 
	0.06 

	CaO
	4.74 
	4.70 
	0.75 
	0.45 
	0.67 
	0.67 
	3.73 
	3.07 
	1.58 
	1.68 
	0.37 
	1.22 
	0.19 
	0.27 
	1.31 
	1.68 
	0.59 
	0.76 

	Na2O
	3.11 
	3.14 
	7.27 
	6.45 
	6.62 
	7.60 
	4.85 
	6.22 
	5.90 
	6.71 
	5.12 
	6.54 
	5.62 
	4.65 
	7.17 
	5.51 
	8.21 
	8.50 

	K2O
	3.99 
	3.68 
	4.93 
	4.69 
	3.61 
	5.01 
	2.59 
	2.67 
	3.73 
	5.18 
	4.88 
	5.56 
	5.27 
	4.80 
	4.98 
	4.79 
	4.35 
	4.60 

	P2O5
	0.80 
	0.80 
	0.01 
	nd
	0.09 
	nd
	0.76 
	0.26 
	0.06 
	0.19 
	0.08 
	0.06 
	0.02 
	0.02 
	0.06 
	0.08 
	0.05 
	0.00 

	LOI
	2.17 
	3.83 
	1.24 
	5.32 
	0.98 
	0.96 
	0.00 
	0.00 
	0.00 
	0.15 
	1.07 
	0.93 
	1.60 
	2.91 
	1.41 
	0.74 
	0.09 
	0.29 

	Total
	97.84 
	96.16 
	98.77 
	94.66 
	99.01 
	99.01 
	99.99 
	100.01 
	100.00 
	100.20 
	99.31 
	99.53 
	97.96 
	97.91 
	99.91 
	99.24 
	98.70 
	99.96 

	ICP-MS — trace element (ppm)

	Li
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	6 
	5 
	23 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	19.1
	20 
	75 
	68.9

	Sc
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	19.8 
	29.3 
	16.0 
	5.0 
	4.0 
	3.0 
	6 
	7.0 
	2.3 
	3.6 
	2.0 
	2.5 

	V
	124 
	120 
	3 
	0 
	13 
	2 
	46 
	7.9 
	1.4 
	21.0 
	7.0 
	6.0 
	b.d.
	9.0 
	0.5 
	0.1 
	1.6 
	0.2 

	Cr
	7 
	11 
	n.d.
	n.d.
	n.d.
	n.d.
	19 
	13.3 
	3.6 
	20.0 
	b.d.
	b.d.
	b.d.
	b.d.
	8.9 
	2.3 
	3.1 
	13.9 

	Co
	15 
	17 
	n.d.
	n.d.
	n.d.
	n.d.
	5 
	1.9 
	0.3 
	4.0 
	b.d.
	b.d.
	b.d.
	b.d.
	0.9 
	0.5 
	0.5 
	0.5 

	Ni 
	15 
	15 
	n.d.
	n.d.
	n.d.
	n.d.
	4 
	0.6 
	0.4 
	b.d.
	b.d.
	b.d.
	b.d.
	b.d.
	10 
	0 
	0 
	23 

	Cu 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	b.d.
	b.d.
	b.d.
	b.d.
	b.d.
	7.6 
	3.0 
	4.5 
	15.1 

	Zn 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	193 
	232 
	412 
	432 

	Ga 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	23.0 
	26.0 
	23.0 
	28.0
	33.0 
	46.7 
	43.2 
	44.9 
	56.4 

	Rb 
	65 
	63 
	61 
	72 
	183 
	68 
	40 
	24.9 
	65.3 
	91.0 
	167.0 
	115.0 
	126 
	155.0 
	91.7 
	86.4 
	202 
	207 

	Sr 
	450 
	450 
	11 
	6 
	157 
	13 
	440 
	112 
	34 
	197 
	68 
	30 
	5.0
	10.0 
	41.3 
	8.2 
	12.3 
	8.1 

	Y 
	60.5
	41.3
	44.1
	72.9
	68.4
	81.2
	80.3
	49.2
	84.2
	36
	59
	32
	98 
	117.0 
	89.9
	93.3
	191
	192

	Zr 
	748
	661
	652
	705
	718
	715
	762
	241
	587
	456
	569
	377
	489.0
	1075.0 
	898
	872
	1838
	1852

	Nb 
	41.2
	36.4
	139
	121
	129
	152
	108
	49.8
	82.8
	84
	90
	133
	106 
	194.0 
	181
	155
	338
	336

	Sn 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	1.81
	8.93 
	18.90 
	3.24

	Sb 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	0.18
	0.11 
	0.42 
	0.46

	Cs 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	0.35
	0.19
	0.38
	b.d.
	0.9
	0.7
	b.d.
	1.4 
	1
	1.13 
	5.11 
	4.68

	Ba 
	837
	936
	306
	98
	663
	218
	1032
	6075
	1920
	679
	820
	138
	95 
	80.0 
	222
	39.00 
	49.20 
	44.2

	La 
	47.7
	32.2
	70.3
	86
	68
	61.8
	97.2
	39
	62.9
	74.3
	85.9
	89.9
	173.0
	173.0 
	97.3
	104.00 
	209.00 
	204

	Ce 
	131
	80.6
	139
	194
	185
	178
	173
	84.7
	128
	152.0
	155.0
	156.0
	135 
	313.0 
	196
	222.00 
	429.00 
	403

	Pr 
	17
	10.1
	11.6
	17.8
	17.8
	18
	23.8
	9.51
	15.8
	14.1
	18.1
	16.4
	36.8
	37.0 
	25.2
	28.30 
	51.40 
	51.1

	Nd 
	60.4
	45.8
	50
	64.6
	69.1
	75.9
	91
	39.8
	61.8
	46.3
	63.9
	53.5
	133 
	133.0 
	93.9
	108.00 
	187.00 
	189

	Sm 
	12.2
	9.91
	11.1
	11.5
	13.2
	16.5
	18
	8.65
	13.4
	7.8
	11.4
	8.2
	23.0
	23.9 
	18.3
	22.30 
	38.10 
	36.7

	Eu 
	3.7
	3.37
	2.27
	1.48
	2.96
	3.28
	6.28
	5.71
	3.93
	1.41
	1.96
	1.13
	2 
	3.9 
	3.45
	3.75 
	6.63 
	6.25

	Gd 
	11.3
	9.1
	10.5
	11.1
	12
	15.3
	17.7
	8.85
	13
	6.1
	10.6
	7.1
	18.3
	21.6 
	16.7
	19.60 
	34.10 
	33.9

	Tb 
	1.85
	1.57
	1.89
	1.88
	2.05
	2.92
	2.46
	1.32
	2.17
	1.0
	1.8
	1.0
	3 
	3.7 
	2.72
	3.15 
	5.75 
	5.57

	Dy 
	9.2
	7.77
	9.57
	9.78
	10.61
	15.3
	13.8
	8.05
	13
	6.1
	10.4
	5.9
	17.3
	21.9 
	15.6
	17.30 
	32.70 
	32.5

	Ho 
	1.87
	1.59
	1.99
	2.01
	2.19
	3.25
	2.62
	1.6
	2.55
	1.2
	2.1
	1.2
	4 
	4.3 
	3.19
	3.38 
	6.67 
	6.61

	Er 
	5.11
	4.39
	5.59
	5.77
	6.17
	9.16
	6.96
	4.49
	7.74
	3.7
	5.8
	3.4
	9.9
	12.3 
	8.79
	9.09 
	18.40 
	18.3

	Tm 
	0.8
	0.72
	0.96
	0.97
	1.01
	1.53
	1
	0.67
	1.19
	0.61
	0.88
	0.52
	1 
	1.9 
	n.d.
	n.d.
	n.d.
	n.d.

	Yb 
	5.11
	4.3
	5.99
	6.53
	6.44
	9.05
	6.12
	4.41
	7.5
	4.2
	5.9
	3.6
	9.8
	12.0 
	7.92
	7.97 
	16.00 
	15.9

	Lu 
	0.78
	0.68
	0.92
	1
	0.95
	1.39
	0.87
	0.67
	1.21
	0.66
	0.85
	0.53
	2 
	1.7 
	1.16
	1.18 
	2.29 
	2.27

	Hf 
	15.1
	13.2
	22.2
	25.8
	17.4
	28.3
	17.76
	6.17
	14.97
	9.1
	12.9
	8.3
	10.5
	23.5 
	19.8
	19.40 
	40.50 
	42.2

	Ta 
	1.76
	1.14
	4.92
	7.15
	6.74
	5.53
	6.08
	2.95
	5.17
	5.5
	5.5
	7.7
	7 
	12.7 
	11.2
	9.32 
	20.20 
	21.3

	Pb 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	7.97
	3.93
	7.81
	16
	17
	10
	8.0
	17.0 
	8.1
	13.10 
	31.20 
	31.9

	Th 
	2.59
	1.85
	10.4
	15.6
	15.6
	13.7
	7.75
	3.4
	7.76
	13.3
	19.7
	14.1
	15 
	21.4 
	14
	14.70 
	35.60 
	36.9

	U 
	1.2
	1.02
	1.99
	4.52
	2.8
	2.86
	1.75
	0.88
	1.76
	1.6
	4.5
	3.1
	1.9
	5.4 
	3.66
	2.56 
	10.20 
	10.4


Table S2 (Continued)
	Rift system
	West Antarctic Rift System (WARS)

	Sample location
	Andrusg
	Kosciuskog
	Berling
	Moultong
	Burseyg

	Sample
	AR61C
	AR44C
	AR40B
	AR39A
	BN14B
	BN32A
	BN31E
	BN3C
	BN7E
	BN7D
	BN22B
	67-1A
	BU28B
	BU29A
	BU29B
	BU26A
	BU25A
	BU27A

	XRF — major element (wt.%)

	SiO2
	67.12 
	68.47 
	59.78 
	60.24 
	59.74 
	54.97 
	62.21 
	58.08 
	58.37 
	59.89 
	61.63 
	60.54 
	60.56 
	58.45 
	58.91 
	60.64 
	60.79 
	63.72 

	TiO2
	0.44 
	0.48 
	0.30 
	0.28 
	0.62 
	0.78 
	0.52 
	0.30 
	0.56 
	0.14 
	0.51 
	0.26 
	0.58 
	0.70 
	0.67 
	0.10 
	0.37 
	0.69 

	Al2O3
	12.11 
	9.00 
	16.78 
	17.93 
	16.00 
	15.81 
	13.11 
	17.63 
	15.80 
	15.84 
	12.88 
	15.45 
	16.32 
	16.15 
	16.08 
	17.89 
	15.49 
	12.44 

	Fe2O3
	6.56 
	8.03 
	6.29 
	5.68 
	7.24 
	9.66 
	8.40 
	7.15 
	8.57 
	6.76 
	8.80 
	6.96 
	6.60 
	8.66 
	8.26 
	4.72 
	7.65 
	8.72 

	MnO
	0.20 
	0.21 
	0.21 
	0.17 
	0.23 
	0.26 
	0.27 
	0.23 
	0.26 
	0.23 
	0.28 
	0.23 
	0.18 
	0.22 
	0.25 
	0.20 
	0.24 
	0.30 

	MgO
	0.00 
	0.00 
	0.34 
	0.04 
	0.32 
	1.59 
	0.00 
	0.10 
	0.34 
	0.00 
	0.00 
	0.00 
	0.42 
	0.47 
	0.42 
	0.00 
	0.00 
	0.12 

	CaO
	0.65 
	0.31 
	1.91 
	1.36 
	2.12 
	4.65 
	1.09 
	2.13 
	2.33 
	0.79 
	1.09 
	0.92 
	1.63 
	2.64 
	2.72 
	0.88 
	2.18 
	1.21 

	Na2O
	6.63 
	7.06 
	7.14 
	7.88 
	6.41 
	6.04 
	8.75 
	7.68 
	7.28 
	9.96 
	8.00 
	8.84 
	8.06 
	6.42 
	6.11 
	8.86 
	6.43 
	6.47 

	K2O
	4.84 
	4.39 
	4.88 
	5.45 
	5.21 
	2.92 
	4.71 
	4.55 
	4.50 
	4.74 
	4.69 
	5.00 
	4.59 
	4.32 
	4.47 
	5.10 
	5.36 
	4.92 

	P2O5
	0.03 
	0.02 
	0.10 
	0.04 
	0.62 
	0.83 
	0.05 
	0.10 
	0.18 
	0.05 
	0.05 
	0.03 
	0.12 
	0.23 
	0.25 
	0.01 
	0.11 
	0.07 

	LOI
	0.52 
	0.10 
	0.83 
	0.36 
	0.31 
	0.08 
	0.08 
	0.68 
	0.52 
	0.63 
	0.35 
	0.49 
	0.32 
	0.36 
	0.62 
	0.59 
	0.21 
	0.03 

	Total
	99.41 
	98.33 
	99.18 
	99.81 
	99.36 
	99.69 
	99.45 
	99.43 
	99.52 
	99.56 
	98.97 
	99.25 
	99.74 
	99.14 
	99.20 
	99.42 
	99.48 
	98.96 

	ICP-MS — trace element (ppm)

	Li
	59 
	50 
	32 
	21 
	17 
	18.4
	60 
	14 
	25 
	32.1
	29 
	22 
	40.5
	15 
	13.1
	41 
	29 
	85 

	Sc
	1.6 
	1.7 
	4.0 
	2.2 
	9.1 
	10.3 
	2.2 
	3.5 
	8.9 
	2.6 
	1.8 
	2.5 
	3.4 
	10.6 
	10.3 
	1.6 
	9.1 
	3.7 

	V
	0.1 
	0.3 
	2.1 
	0.1 
	0.7 
	24.0 
	0.4 
	0.6 
	0.8 
	0.2 
	0.2 
	0.6 
	10.0 
	1.2 
	1.3 
	0.2 
	0.3 
	0.1 

	Cr
	1.8 
	2.3 
	1.9 
	1.4 
	1.9 
	6.2 
	1.9 
	2.2 
	2.3 
	5.4 
	6.7 
	3.3 
	16.1 
	2.2 
	7.2 
	1.1 
	2.1 
	2.0 

	Co
	0.1 
	0.6 
	1.1 
	0.4 
	1.1 
	8.3 
	0.5 
	1.1 
	1.2 
	0.2 
	1.0 
	0.4 
	2.5 
	1.7 
	1.8 
	0.7 
	0.3 
	1.0 

	Ni 
	0 
	0 
	0 
	0 
	0 
	5 
	0 
	0 
	0 
	13 
	0 
	3 
	15 
	0 
	6 
	0 
	0 
	0 

	Cu 
	2.7 
	5.9 
	4.8 
	6.5 
	4.8 
	10.8 
	5.7 
	6.5 
	5.4 
	10.8 
	3.8 
	7.9 
	5.0 
	4.7 
	5.9 
	3.4 
	6.0 
	4.7 

	Zn 
	275 
	267 
	174 
	138 
	133 
	163 
	300 
	139 
	163 
	331 
	278 
	247 
	173 
	148 
	157 
	217 
	200 
	316 

	Ga 
	41.1 
	45.9 
	33.7 
	31.9 
	28.4 
	33.1 
	46.1 
	29.1 
	31.7 
	61.6 
	43.9 
	47.3 
	42.5 
	30.4 
	34.5 
	41.7 
	34.7 
	48.0 

	Rb 
	202 
	140 
	88 
	100 
	69 
	63 
	173 
	65 
	79 
	180 
	118 
	119 
	88 
	65 
	69 
	138 
	91 
	182 

	Sr 
	3.4 
	5.4 
	150 
	11.8 
	77 
	659 
	7.5 
	177 
	176 
	6.3 
	6.4 
	4.7 
	131.0 
	234.0 
	240.0 
	12.4 
	25.2 
	10.2 

	Y 
	128
	100
	69.7
	65.2
	48.7
	57.1
	143
	56.8
	64
	147
	101
	112
	69.2
	53.9
	54.7
	85.3
	65
	144

	Zr 
	1432
	1310
	885
	941
	586
	584
	1884
	726
	796
	2123
	1164
	1574
	1018
	641
	664
	1736
	792
	1854

	Nb 
	240
	249
	155
	176
	107
	106
	317
	150
	142
	358
	220
	281
	187
	125
	123
	233
	133
	324

	Sn 
	15.00 
	14.00 
	9.12 
	8.57 
	5.74 
	4.38
	18.50 
	6.00 
	7.55 
	5.11
	10.50 
	3.38 
	7.56
	3.25 
	2.29
	14.70 
	6.52 
	18.40 

	Sb 
	0.34 
	0.17 
	0.18 
	0.20 
	0.14 
	0.23
	0.54 
	0.15 
	0.20 
	0.53
	0.31 
	0.34 
	0.06
	0.11 
	0.18
	0.35 
	0.12 
	0.24 

	Cs 
	5.00 
	1.74 
	0.72 
	0.91 
	0.75 
	1.62
	4.87 
	0.76 
	1.04 
	2.7
	2.29 
	3.52 
	1.86
	0.66 
	0.81
	1.07 
	0.58 
	2.36 

	Ba 
	14.70 
	14.40 
	1137.00 
	157.00 
	906.00 
	706
	53.40 
	1331.00 
	1033.00 
	56.6
	72.00 
	30.40 
	310
	1745.00 
	1814
	33.90 
	446.00 
	21.20 

	La 
	153.00 
	182.00 
	96.70 
	98.00 
	73.80 
	72.6
	178.00 
	80.00 
	94.20 
	204
	127.00 
	140.00 
	89.2
	84.30 
	81.4
	151.00 
	95.50 
	194.00 

	Ce 
	306.00 
	323.00 
	191.40 
	194.10 
	145.00 
	146
	361.00 
	161.00 
	183.00 
	378
	264.00 
	255.00 
	184
	170.00 
	162
	271.00 
	193.00 
	368.00 

	Pr 
	36.40 
	45.00 
	22.60 
	22.10 
	17.40 
	19.5
	42.80 
	19.50 
	22.20 
	45.3
	31.10 
	31.90 
	21.5
	20.10 
	20.4
	28.70 
	24.40 
	46.90 

	Nd 
	130.00 
	160.00 
	80.20 
	75.80 
	63.20 
	75.3
	151.00 
	69.80 
	79.80 
	159
	112.00 
	112.00 
	77
	73.30 
	75.7
	89.60 
	89.90 
	163.00 

	Sm 
	25.70 
	31.90 
	15.40 
	14.10 
	12.20 
	14.6
	29.90 
	13.60 
	15.50 
	29.5
	22.60 
	21.10 
	14.4
	14.20 
	14
	15.50 
	17.60 
	31.30 

	Eu 
	2.54 
	2.92 
	3.56 
	2.10 
	4.08 
	4.76
	4.16 
	4.07 
	4.41 
	4.27
	4.54 
	2.09 
	2.17
	5.16 
	5.05
	1.75 
	3.91 
	2.96 

	Gd 
	22.60 
	25.20 
	12.90 
	11.90 
	10.30 
	13
	25.90 
	11.50 
	13.20 
	26.7
	19.80 
	19.30 
	12.8
	11.90 
	12.1
	13.00 
	14.60 
	26.60 

	Tb 
	3.79 
	3.70 
	2.13 
	1.97 
	1.60 
	1.92
	4.32 
	1.83 
	2.08 
	4.31
	3.25 
	3.19 
	2.06
	1.82 
	1.83
	2.25 
	2.26 
	4.49 

	Dy 
	21.80 
	19.20 
	12.00 
	11.00 
	8.70 
	10.4
	24.30 
	10.10 
	11.30 
	24.6
	18.00 
	18.50 
	11.7
	9.79 
	9.9
	13.20 
	12.10 
	25.20 

	Ho 
	4.48 
	3.72 
	2.43 
	2.26 
	1.69 
	2.03
	4.88 
	1.99 
	2.22 
	5.02
	3.56 
	3.82 
	2.39
	1.87 
	1.95
	2.77 
	2.36 
	5.00 

	Er 
	12.50 
	10.60 
	6.87 
	6.39 
	4.56 
	5.35
	13.50 
	5.41 
	5.99 
	13.7
	9.65 
	10.60 
	6.73
	5.00 
	5.13
	8.12 
	6.33 
	13.70 

	Tm 
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Yb 
	11.30 
	11.00 
	6.49 
	6.19 
	4.04 
	4.52
	12.00 
	4.96 
	5.35 
	11.9
	8.29 
	9.46 
	6.38
	4.35 
	4.45 
	7.94 
	5.80 
	12.50 

	Lu 
	1.61 
	1.65 
	0.98 
	0.94 
	0.61 
	0.66
	1.71 
	0.76 
	0.79 
	1.64
	1.18 
	1.37 
	0.93
	0.65 
	0.65
	1.16 
	0.89 
	1.85 

	Hf 
	32.00 
	34.60 
	19.80 
	18.60 
	12.10 
	12.5
	40.40 
	14.90 
	16.60 
	45.2
	25.30 
	32.70 
	21.7
	13.80 
	14
	34.30 
	17.30 
	41.90 

	Ta 
	14.50 
	15.70 
	9.31 
	10.30 
	6.66 
	6.3
	19.10 
	8.43 
	8.96 
	24.3
	13.20 
	17.30 
	11.1
	7.61 
	7.6
	16.80 
	7.53 
	19.70 

	Pb 
	30.60 
	27.70 
	14.90 
	6.44 
	7.72 
	9.12
	32.50 
	7.76 
	7.97 
	26.3
	18.80 
	12.90 
	10.5
	1.99 
	8.1
	18.20 
	13.30 
	19.50 

	Th 
	30.80 
	23.80 
	13.90 
	17.20 
	12.30 
	11.5
	34.10 
	11.20 
	15.30 
	44.2
	19.60 
	22.80 
	21.5
	12.80 
	13.5
	27.50 
	12.10 
	31.80 

	U 
	8.66 
	2.22 
	3.03 
	4.42 
	3.52 
	3.09
	9.74 
	3.49 
	4.64 
	13.2
	5.63 
	4.46 
	5.46
	3.39 
	3.56
	7.73 
	3.08 
	5.56 


Note. Major oxide contents as wt.%; trace element contents as p.p.m. LOI = loss on ignition. No data indicated by abbreviation n.d. Below detection limit indicated by abbreviation b.d.
aHutchison et al. (2016). bGiordano et al. (2014). cPeccerillo et al. (2003). dNatali et al. (2013). eFeyissa et al. (2017). fCorti et al. (2018). gLeMasurier et al. (2011).
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