	Supplementary Table 4. Calculated weight concentration (ppm) of trace elements after batch melting modeling.

	Sample
	Weight concentration of trace elements in the liquida
	 
	Weight concentration of a trace element in the residual solid after melt extractionb
	

	
	F=1%
	F=5%
	F=10%
	F=15%
	F=20%
	F=25%
	 
	R=1%
	R=5%
	R=10%
	R=15%
	R=20%
	R=25%
	

	Depleted mantle
	

	La
	0.192
	7.64
	2.98
	1.69
	1.18
	0.90
	0.73
	
	0.117
	0.046
	0.026
	0.018
	0.014
	0.011
	

	Ce
	0.550
	17.87
	7.86
	4.63
	3.28
	2.54
	2.07
	
	0.375
	0.165
	0.097
	0.069
	0.053
	0.043
	

	Pr
	0.107
	2.62
	1.34
	0.84
	0.61
	0.48
	0.39
	
	0.082
	0.042
	0.026
	0.019
	0.015
	0.012
	

	Nd
	0.581
	11.34
	6.49
	4.23
	3.13
	2.49
	2.07
	
	0.472
	0.270
	0.176
	0.131
	0.104
	0.086
	

	Sm
	0.239
	2.81
	1.96
	1.42
	1.11
	0.92
	0.78
	
	0.213
	0.149
	0.108
	0.085
	0.070
	0.059
	

	Eu
	0.096
	1.08
	0.76
	0.56
	0.44
	0.36
	0.31
	
	0.086
	0.061
	0.045
	0.035
	0.029
	0.025
	

	Gd
	0.358
	3.19
	2.42
	1.86
	1.51
	1.27
	1.09
	
	0.329
	0.250
	0.192
	0.155
	0.131
	0.113
	

	Tb
	0.070
	0.56
	0.44
	0.34
	0.28
	0.24
	0.21
	
	0.065
	0.051
	0.040
	0.033
	0.028
	0.024
	

	Dy
	0.505
	3.77
	2.99
	2.38
	1.97
	1.68
	1.47
	
	0.472
	0.374
	0.297
	0.246
	0.210
	0.184
	

	Ho
	0.115
	0.77
	0.63
	0.51
	0.43
	0.37
	0.32
	
	0.108
	0.088
	0.071
	0.060
	0.052
	0.045
	

	Er
	0.348
	2.13
	1.77
	1.45
	1.24
	1.07
	0.95
	
	0.330
	0.273
	0.225
	0.191
	0.166
	0.147
	

	Tm
	-
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	

	Yb
	0.365
	1.81
	1.56
	1.33
	1.16
	1.03
	0.92
	
	0.350
	0.302
	0.258
	0.225
	0.199
	0.179
	

	Lu
	0.058
	0.27
	0.23
	0.20
	0.18
	0.16
	0.14
	
	0.056
	0.049
	0.042
	0.037
	0.033
	0.030
	

	Sample 29 meta-gabbro
	

	La
	5.10
	202.81
	79.03
	44.83
	31.29
	24.03
	19.50
	
	3.103
	1.209
	0.686
	0.479
	0.368
	0.298
	

	Ce
	11.90
	386.74
	170.17
	100.10
	70.90
	54.89
	44.78
	
	8.114
	3.570
	2.100
	1.488
	1.152
	0.940
	

	Pr
	1.73
	42.29
	21.72
	13.51
	9.80
	7.69
	6.33
	
	1.320
	0.678
	0.422
	0.306
	0.240
	0.198
	

	Nd
	7.40
	144.40
	82.61
	53.82
	39.91
	31.71
	26.31
	
	6.016
	3.442
	2.242
	1.663
	1.321
	1.096
	

	Sm
	1.90
	22.33
	15.57
	11.29
	8.86
	7.29
	6.19
	
	1.694
	1.181
	0.856
	0.672
	0.553
	0.470
	

	Eu
	0.76
	8.54
	6.04
	4.42
	3.49
	2.88
	2.45
	
	0.681
	0.482
	0.353
	0.279
	0.230
	0.196
	

	Gd
	2.50
	22.29
	16.89
	12.96
	10.52
	8.85
	7.64
	
	2.300
	1.743
	1.337
	1.085
	0.913
	0.788
	

	Tb
	0.40
	3.20
	2.49
	1.95
	1.61
	1.37
	1.19
	
	0.372
	0.290
	0.227
	0.187
	0.159
	0.138
	

	Dy
	2.50
	18.68
	14.81
	11.76
	9.75
	8.33
	7.27
	
	2.337
	1.852
	1.471
	1.220
	1.042
	0.909
	

	Ho
	0.50
	3.36
	2.73
	2.21
	1.86
	1.60
	1.41
	
	0.471
	0.383
	0.310
	0.261
	0.225
	0.198
	

	Er
	1.50
	9.19
	7.61
	6.27
	5.33
	4.63
	4.10
	
	1.422
	1.178
	0.970
	0.825
	0.717
	0.634
	

	Tm
	0.20
	1.10
	0.93
	0.78
	0.67
	0.59
	0.53
	
	0.191
	0.161
	0.135
	0.117
	0.102
	0.091
	

	Yb
	1.40
	6.94
	5.98
	5.10
	4.45
	3.94
	3.54
	
	1.344
	1.159
	0.988
	0.862
	0.764
	0.686
	

	Lu
	0.23
	1.06
	0.92
	0.80
	0.70
	0.63
	0.57
	
	0.222
	0.193
	0.167
	0.147
	0.131
	0.118
	

	Sample 3a meta-diorite
	

	La
	14.10
	560.72
	218.49
	123.94
	86.50
	66.43
	53.92
	
	8.579
	3.343
	1.896
	1.323
	1.016
	0.825
	

	Ce
	25.20
	818.97
	360.35
	211.97
	150.15
	116.24
	94.83
	
	17.182
	7.560
	4.447
	3.150
	2.439
	1.990
	

	Pr
	3.06
	74.80
	38.41
	23.89
	17.33
	13.60
	11.19
	
	2.335
	1.199
	0.746
	0.541
	0.425
	0.349
	

	Nd
	12.00
	234.16
	133.96
	87.27
	64.72
	51.43
	42.67
	
	9.756
	5.581
	3.636
	2.696
	2.143
	1.778
	

	Sm
	1.90
	22.33
	15.57
	11.29
	8.86
	7.29
	6.19
	
	1.694
	1.181
	0.856
	0.672
	0.553
	0.470
	

	Eu
	0.80
	8.98
	6.36
	4.66
	3.67
	3.03
	2.58
	
	0.717
	0.508
	0.372
	0.293
	0.242
	0.206
	

	Gd
	2.13
	18.99
	14.39
	11.04
	8.96
	7.54
	6.51
	
	1.960
	1.485
	1.140
	0.925
	0.778
	0.671
	

	Tb
	0.31
	2.48
	1.93
	1.51
	1.25
	1.06
	0.92
	
	0.288
	0.225
	0.176
	0.145
	0.123
	0.107
	

	Dy
	1.88
	14.05
	11.14
	8.84
	7.33
	6.27
	5.47
	
	1.757
	1.393
	1.106
	0.917
	0.784
	0.684
	

	Ho
	0.42
	2.82
	2.29
	1.86
	1.56
	1.34
	1.18
	
	0.396
	0.322
	0.260
	0.219
	0.189
	0.166
	

	Er
	1.19
	7.29
	6.04
	4.97
	4.23
	3.67
	3.25
	
	1.128
	0.935
	0.770
	0.654
	0.569
	0.503
	

	Tm
	0.19
	1.05
	0.89
	0.74
	0.64
	0.56
	0.50
	
	0.181
	0.153
	0.129
	0.111
	0.097
	0.087
	

	Yb
	1.40
	6.94
	5.98
	5.10
	4.45
	3.94
	3.54
	
	1.344
	1.159
	0.988
	0.862
	0.764
	0.686
	

	Lu
	0.22
	1.01
	0.88
	0.76
	0.67
	0.60
	0.54
	
	0.212
	0.185
	0.160
	0.140
	0.125
	0.113
	

	Sample 12a meta-basaltic dike
	

	La
	9.20
	365.86
	142.56
	80.87
	56.44
	43.35
	35.19
	
	5.597
	2.181
	1.237
	0.863
	0.663
	0.538
	

	Ce
	25.60
	831.97
	366.07
	215.34
	152.53
	118.09
	96.34
	
	17.455
	7.680
	4.518
	3.200
	2.478
	2.021
	

	Pr
	3.98
	97.29
	49.96
	31.07
	22.54
	17.69
	14.56
	
	3.037
	1.560
	0.970
	0.704
	0.552
	0.454
	

	Nd
	18.80
	366.85
	209.87
	136.73
	101.39
	80.57
	66.85
	
	15.284
	8.744
	5.697
	4.224
	3.357
	2.785
	

	Sm
	5.20
	61.12
	42.61
	30.91
	24.25
	19.95
	16.94
	
	4.635
	3.231
	2.344
	1.839
	1.513
	1.285
	

	Eu
	1.41
	15.84
	11.20
	8.20
	6.47
	5.34
	4.55
	
	1.264
	0.895
	0.655
	0.517
	0.427
	0.363
	

	Gd
	5.36
	47.79
	36.21
	27.79
	22.55
	18.97
	16.37
	
	4.931
	3.736
	2.868
	2.327
	1.957
	1.689
	

	Tb
	0.93
	7.43
	5.80
	4.54
	3.74
	3.17
	2.76
	
	0.864
	0.674
	0.528
	0.435
	0.369
	0.321
	

	Dy
	5.91
	44.16
	35.01
	27.80
	23.06
	19.70
	17.19
	
	5.524
	4.379
	3.477
	2.884
	2.463
	2.150
	

	Ho
	1.25
	8.39
	6.82
	5.52
	4.64
	4.00
	3.52
	
	1.178
	0.957
	0.775
	0.652
	0.562
	0.494
	

	Er
	3.63
	22.24
	18.42
	15.17
	12.89
	11.21
	9.92
	
	3.442
	2.851
	2.348
	1.995
	1.735
	1.535
	

	Tm
	0.52
	2.87
	2.42
	2.03
	1.75
	1.54
	1.37
	
	0.496
	0.420
	0.352
	0.303
	0.266
	0.237
	

	Yb
	3.40
	16.86
	14.53
	12.40
	10.81
	9.58
	8.60
	
	3.264
	2.814
	2.400
	2.093
	1.855
	1.666
	

	Lu
	0.59
	2.72
	2.37
	2.05
	1.80
	1.61
	1.45
	 
	0.569
	0.496
	0.428
	0.377
	0.336
	0.303
	


aCalculated with: CL/C0 = 1 / [D0 + F(1 - D0)], where CL and C0 are the concentration of a trace element in the melt and the unmelted source, respectively, F is the weight fraction of the produced melts, and D0 is the bulk distribution coefficient of the original solid.
bCalculated with CS/C0 = DRS / [DRS + F(1 - DRS)], where CS and C0 are the concentration of a trace element in the unmelted residue and source, respectively, F is the weight fraction of the produced melts, and DRS is the bulk distribution coefficient of the residual solid.
[bookmark: _GoBack]F indicates the percentage of melt generation, whereas R is the solid residue after melt extraction. Bulk partition coefficients (D0 and DRS) are displayed in Supplementary Table 3. The depleted mantle rare elements concentrations are from Workman and Hart (2005).
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