[bookmark: _GoBack]SM Table 2. Methods of analysis, detection limits (DL),  analytical results and  recovery of certified reference material 

	Element
	DL
	Andesite. AGV-2 (United States Geological Survey)
	Basalt. Hawaiian Volcanic Obsevatory BHVO-2 (US Geological Survey)

	
	
	Found average
	Certified value
	Recovery.%
	Found average
	Certified value
	Recovery.%

	Li
	0.02
	10.1
	11
	109
	4.5
	4.6
	100

	Be
	0.01
	2.0
	2.3
	118
	0.92
	1.0
	104

	Na
	27
	30202
	31037
	103
	16625
	17294
	104

	Mg
	29
	10156
	10783
	106
	41335
	42760
	103

	Al
	16
	86931
	89471
	103
	72714
	69075
	95

	P*
	16
	1942
	2096
	108
	1127
	1230
	109

	S*
	23
	<DL
	-
	ND
	157
	150
	96

	K
	25
	22891
	23802
	104
	4347
	4248
	98

	Ca
	45
	36373
	37143
	102
	80283
	82271
	102

	Sc
	0.1
	12.0
	13
	108
	31.3
	33.9
	108

	Ti
	5
	5975
	6287
	105
	15106
	16547
	110

	V
	0.8
	118
	120
	102
	315
	319
	102

	Cr
	0.7
	15.3
	17
	111
	269
	284
	105

	Mn
	3
	714
	775
	109
	1245
	1353
	109

	Fe
	47
	45619
	46783
	103
	83793
	86133
	103

	Co
	0.1
	15.2
	16
	106
	45.7
	45.3
	99

	Ni
	0.6
	17.0
	19
	112
	118
	121
	103

	Cu
	0.6
	50.1
	53
	106
	124
	125
	101

	Zn
	0.3
	87.5
	86
	98
	103
	104
	100

	Ga
	0.02
	20.1
	20
	99
	22.1
	20.5
	93

	As
	0.06
	0.15
	-
	ND
	<DL
	<DL
	ND

	Se
	0.7
	<DL
	-
	ND
	<DL
	<DL
	ND

	Rb
	0.04
	68.3
	69
	100
	9.3
	9.1
	98

	Sr
	0.05
	648
	658
	102
	409
	389
	95

	Y
	0.05
	19.4
	20
	103
	27.3
	25.9
	95

	Zr
	0.02
	229
	230
	100
	172
	177
	103

	Nb
	0.02
	13.2
	15.0
	113
	17.8
	18.3
	103

	Mo
	0.05
	1.9
	-
	ND
	4.5
	4.1
	91

	Rh
	0.06
	<DL
	-
	ND
	<DL
	<DL
	ND

	Pd
	0.05
	<DL
	-
	ND
	<DL
	<DL
	ND

	Ag
	0.02
	0.046
	-
	ND
	<DL
	0.051
	ND

	Cd
	0.04
	<DL
	-
	ND
	0.055
	0.089
	164

	Sn
	0.06
	1.4
	2.3
	159
	1.2
	1.0
	83

	Sb
	0.03
	0.54
	0.6
	ND
	0.15
	0.17
	113

	Te
	0.06
	<DL
	
	ND
	<DL
	<DL
	ND

	Cs
	0.01
	1.1
	1.2
	103
	0.093
	0.11
	113

	Ba
	0.07
	1111
	1140
	103
	135
	136
	101

	La
	0.01
	36.4
	38
	104
	16.0
	15.4
	96

	Ce
	0.02
	62.4
	68
	109
	37.2
	38.6
	104

	Pr
	0.004
	7.3
	8.3
	114
	5.2
	5.3
	103

	Nd
	0.008
	28.1
	30.0
	107
	24.0
	24.9
	103

	Sm
	0.007
	5.2
	5.7
	109
	6.4
	6.3
	99

	Eu
	0.007
	1.4
	1.5
	106
	2.2
	2.2
	99

	Gd
	0.005
	4.2
	4.7
	112
	6.2
	6.5
	104

	Tb
	0.006
	0.58
	0.6
	111
	0.88
	0.93
	106

	Dy
	0.005
	3.2
	3.6
	111
	5.4
	5.3
	100

	Ho
	0.006
	0.61
	0.7
	116
	0.96
	0.99
	103

	Er
	0.003
	1.7
	1.8
	105
	2.6
	2.6
	101

	Tm
	0.004
	0.23
	0.26
	112
	0.33
	0.34
	104

	Yb
	0.004
	1.5
	1.6
	103
	2.1
	2.1
	100

	Lu
	0.004
	0.22
	0.25
	112
	0.28
	0.29
	104

	Hf
	0.01
	4.4
	5.1
	117
	4.1
	4.4
	107

	Ta
	0.01
	0.72
	0.9
	124
	1.1
	1.3
	117

	W
	0.02
	0.42
	-
	ND
	0.19
	0.22
	118

	Re
	0.007
	<DL
	-
	ND
	<DL
	<DL
	ND

	Ir
	0.005
	<DL
	-
	ND
	<DL
	<DL
	ND

	Pt
	0.007
	<DL
	-
	ND
	<DL
	<DL
	ND

	Au
	0.03
	<DL
	-
	ND
	<DL
	<DL
	ND

	Hg
	0.01
	-
	-
	ND
	-
	-
	ND

	Tl
	0.005
	0.22
	0.27
	ND
	0.018
	0.019
	108

	Pb
	0.07
	12.4
	13.0
	104
	1.8
	1.8
	101

	Bi
	0.01
	0.033
	-
	ND
	<DL
	<DL
	ND

	Th
	0.006
	5.9
	6.1
	104
	1.2
	1.2
	108

	U
	0.005
	1.7
	1.9
	108
	0.42
	0.43
	104






DL for  Na2O, MgO, Al2O3, P2O5, S, K2O, CaO, TiO2, MnO, Fe2O3  in mass %,  for  trace  and rare earth elements in mg·kg-1
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SM  Table   2 . Methods of analysis,   detection limits (DL),    analytical results and  recovery of certified  reference material     

Element  DL  Andesite .   AGV - 2 (United States  Geological Survey)  Basalt .   Hawaiian Volcanic  Obsevatory BHVO - 2 (US Geological  Survey)  

Found  average  Certified  value  Recovery . %  Found  average  Certified  value  Recovery . %  

Li  0 . 02  10 . 1  11  109  4 . 5  4 . 6  100  

Be  0 . 01  2 . 0  2 . 3  118  0 . 92  1 . 0  104  

Na  27  30202  31037  103  16625  17294  104  

Mg  29  10156  10783  106  41335  42760  103  

Al  16  86931  89471  103  72714  69075  95  

P*  16  1942  2096  108  1127  1230  109  

S*  23  <DL  -  ND  157  150  96  

K  25  22891  23802  104  4347  4248  98  

Ca  45  36373  37143  102  80283  82271  102  

Sc  0 . 1  12 . 0  13  108  31 . 3  33 . 9  108  

Ti  5  5975  6287  105  15106  16547  110  

V  0 . 8  118  120  102  315  319  102  

Cr  0 . 7  15 . 3  17  111  269  284  105  

Mn  3  714  775  109  1245  1353  109  

Fe  47  45619  46783  103  83793  86133  103  

Co  0 . 1  15 . 2  16  106  45 . 7  45 . 3  99  

Ni  0 . 6  17 . 0  19  112  118  121  103  

Cu  0 . 6  50 . 1  53  106  124  125  101  

Zn  0 . 3  87 . 5  86  98  103  104  100  

Ga  0 . 02  20 . 1  20  99  22 . 1  20 . 5  93  

As  0 . 06  0 . 15  -  ND  <DL  <DL  ND  

Se  0 . 7  <DL  -  ND  <DL  <DL  ND  

Rb  0 . 04  68 . 3  69  100  9 . 3  9 . 1  98  

Sr  0 . 05  648  658  102  409  389  95  

Y  0 . 05  19 . 4  20  103  27 . 3  25 . 9  95  

Zr  0 . 02  229  230  100  172  177  103  

Nb  0 . 02  13 . 2  15 . 0  113  17 . 8  18 . 3  103  

Mo  0 . 05  1 . 9  -  ND  4 . 5  4 . 1  91  

Rh  0 . 06  <DL  -  ND  <DL  <DL  ND  

Pd  0 . 05  <DL  -  ND  <DL  <DL  ND  

Ag  0 . 02  0 . 046  -  ND  <DL  0 . 051  ND  

Cd  0 . 04  <DL  -  ND  0 . 055  0 . 089  164  

Sn  0 . 06  1 . 4  2 . 3  159  1 . 2  1 . 0  83  

Sb  0 . 03  0 . 54  0.6  ND  0 . 15  0 . 17  113  

Te  0 . 06  <DL   ND  <DL  <DL  ND  

Cs  0 . 01  1 . 1  1 . 2  103  0 . 093  0 . 11  113  

Ba  0 . 07  1111  1140  103  135  136  101  

La  0 . 01  36 . 4  38  104  16 . 0  15 . 4  96  

Ce  0 . 02  62 . 4  68  109  37 . 2  38 . 6  104  

Pr  0 . 004  7 . 3  8 . 3  114  5 . 2  5 . 3  103  

Nd  0 . 008  28 . 1  30 . 0  107  24 . 0  24 . 9  103  

Sm  0 . 007  5 . 2  5 . 7  109  6 . 4  6 . 3  99  

Eu  0 . 007  1 . 4  1 . 5  106  2 . 2  2 . 2  99  

Gd  0 . 005  4 . 2  4 . 7  112  6 . 2  6 . 5  104  

