Na20
K20
FeOt
Sio2
S*
MgOo
Cao
MnO
Al203
cl*
F*
P205
TiO2

wt.%
wt.%
wt.%
wt.%
ppm

wt.%
wt.%
wt.%
wt.%
ppm

ppm

wt.%
wt.%

VG-A99
n=22
2.78
0.85
13.34
50.79
167.6
5.02
9.16
0.20
12.24
210.7
718.1
0.39
4.09

Std Dev

0.13
0.01
0.20
0.22
0.02
0.06
0.06
0.04
0.14
0.01
0.06
0.03
0.02

Preferred values

2.66
0.82
13.30
50.94
152.6
5.10
9.30
0.20
12.49
212.63

0.38
4.06

*=valuesin italics are average values taken from the GeoRem webpage
All other values are from the Smithonian Datasheet

Dev %

4.37
3.42
0.32
-0.30
9.80
-1.48
-1.47
-0.68
-1.97
-0.89

2.34
0.74

VG-2

n=8

2.68
0.20
11.84
50.63
1457.6
6.87
10.98
0.21
13.81
323.8
299.3
0.19
1.88

Std Dev

0.05
0.01
0.24
0.12
0.03
0.08
0.03
0.03
0.06
0.00
0.03
0.02
0.04

Preferred values

2.62
0.19
11.84
50.81
1425.7
6.95
11.12
0.22
14.06
290.00

0.20
1.85

Dev %

2.29

5.16
-0.02
-0.36
2.24
-1.22
-1.24
-2.77
-1.76
11.64

-6.40
1.35

VG-568
n=24
3.68
491
1.06
76.92
32.11
0.02
0.42
0.03
12.01
960.0
1869.7
0.01
0.09

Std Dev

0.08
0.04
0.07
0.38
0.01
0.01
0.02
0.02
0.11
0.01
0.07
0.02
0.01

Preferred values

3.75
4.89
1.14
76.71
bdl.
0.42
0.03
12.06
1093.56
1684.00
bdl.
0.09

Dev %

-1.91
0.43
-7.32
0.27

0.66
-3.94
-0.39

-12.21
11.03

-3.27



table 2. LA-ICP-MS analytical conditions and ref
SRMINIST-612 PANT 182 BHVO2 081 K26 GORI32G
glass glass (N=57) PNPP (N=6) PNPP (N=10) PNPP (N=14) Glass (N=10) Glass (N=4)
Corrected Meatrix correction

Element | Massnumber | Dwell time(ms) | _interference | Primary standard | _ GEOREM : Average 250 Average 250 GEOREM 95%CL Average 250 GEOREM 95%CL Average 250 GEOREM 95%CL Average 25D GEOREM 95%CL Average 25D GEOREM 95%CL
0 7 T 1ST61. 1.006 69 ©) (0.28) 808 ©15)  ref 430 0.47) 250 0.09)  ref 1465 [EEE) 16.80 inf 562 0.25) 510 050)  ref 10.45) 8.90 120 ref
Be 9 1 NIST612 375 1.093 16 @) 024 (0.09) 0273 (0.03)  ref 114 (0.25) 108 (0.05)  ref 117 (0.23) inf 0383 (0.18) 088 (0.34) inf 003 (0.02) 0.08 inf
B 1 1 NIST-612 343 1.064 21 @) 36 @ 30.0 ©7)  ref 5.8 @2 3.0 ©03) inf 136 (1.4) inf 25 (0.5) 2.7 ©3) inf 189 (2.6) 172 2.6)  ref
Na 23 1 NIST-612 101654 0995 24299 (2015) 14923 (494) 15241 (223)  ref 15316 (2013) 16465 (356)  ref 14912 (1051) 16324 (719)  inf 17187 (607) 17437 (594)  ref 6038 (211) 6159 (207)  ref
Mg 2 1 NIST-612 0872 81 (83) 27323 (1244) 26716 (2111)  ref 42459 (1954) 43765 (253)  ref 33474 (1183) 34980 (1228) inf 43496 (1334) 24268 (543)  ref 131223 (5528) 135094 (1206)  ref
Al 27 1 NIST-612 10747 1.043 51964 (7746) 80929 (1666) 77398 (529)  ref 73576 (2668) 71151 (318)  ref 72988 (a731) 71469 (1916) inf 72439 (4350) 70410 (1059)  ref 54094 (2075) 58234 (1059)  ref
si 29 1 NIST-612 337043 0.99 344187 (9963) 289407 (11202) 248411 (841)  ref 291145 (23909) 231863 (654) ref 299508 (26077) | 233750 (1338)  inf 240690 (8539) 235153 (1402)  ref 226554 (6771) 212713 (1870)  ref
P 31 1 NIST-612 6. 0.958 37.8 (6.2) 0.4 (11s) 423 (10)  ref 1175 172) 172 (22)  ref 1070 (160) 873 (131)  inf 1058 (84) 1012 (113)  ref 136 ] 157 (52)  ref
K 39 1 NIST-612 36 1.754 38261 (2454) 3635 (130) 3506 () ref 2181 (598) 4258 (31)  ref 7063 (468) 7470 (83)  inf 4254 (248) 3984 ®3)  ref 269 ” 256 (28)  ref
ca 43 1 NIST-612 85049 1.040 2035 @a12) 70398 © 70412 (586) ref 81476 © 81476 (@29)  ref 69402 (573) 69326 (17)  inf 79207 (a129) 77902 (1429)  ref 57536 (112) 60392 (858) ref
sc a5 1 sio+ NIST-612 39.9 1.144 26 (16) @2 54.1 08) ref 33.1 (1.6) 318 03)  ref 383 (3.7) 37.2 (1) inf 328 @23) 318 ©9)  ref 343 (2.4) 365 (12)  ref
Ti a7 1 NIST-612 4 0945 1822 (159) 7082 (192) 7002 (54)  ref 16457 (209) 16386 (108)  ref 14292 (349) 14400 (240)  inf 15455 (872) 15360 (540)  ref 1678 (37) 1836 (78)  ref
v 51 1 NIST-612 388 0892 0.05 (0.15) 578.58 (36.2) 5724 (83) ref 309 (26) 3182 (23)  ref 453 (a1) 492 inf 310 (1) 309 (38)  ref 213 ®) 214 a7 ref
cr 52 1 NIST612 36.4 0923 071 (1.6) 24.14 @1) 26.65 ©7)  ref 279 (25) 287.2 (3.1)  ref 236 (15) 239 (17.4)  inf 277 (10) 294 @7 ref 2382 (111) 2528 (183)  ref
Mn 55 1 NIST-612 387 0947 898 (62) 1707 (01) 1650 (22)  ref 1295 (92) 1309 (15)  ref 1505 (105) 1549 inf 1300 (36) 1278 (70)  ref 1195 (30) 1193 (54)  ref
Fe 57 1 NIST-612 51 1915 40704 (2212) 100370 (5999) 99900 (839)  ref 83621 (6654) 86659 (630) ref 99671 (7524) 101752 inf 83180 (1795) 83171 (777)  ret 79140 (992) 78507 (777)  ref
o 59 1 NIST-612 355 0956 011 (0.05) 359 @28 37.57 ©7)  ref 229 (@.0) 24.89 03)  ref 226 (2.8) a4 () inf 220 (1.8) a1 @) ref 100.1 (1.0) 93 (6) ref
Ni 60 1 NIST-612 388 0.908 0.14 (0.71) 127 (1.3) 1477 ©5)  ref 108 (12) 119.8 (12)  ref 83 U] 9% 10) inf 101 © 112 ©) ref 1190 (18) 1187 (58)  ref
cu 63 1 NIST-612 378 1.020 63 (3.0) 217.4 (12.0) 2221 (3.6) ref 123 (15) 129.3 (1.4)  ref 303 (34) 343 13 inf 83 (@) 88 ©) ref 216 ©) 205 Q1) ref
cu 65 1 NIST-612 37.8 1.005 5.8 (.2) 215.9 ©.7) 221 (3.6) ref 125 (15) 129.3 (14)  ref 317 (@2) 343 (13)  inf 85 (s) 88 () ref 22 ) 205 (1) ref
zn 66 1 NIST-612 39.1 1135 407 39) 121 ) 1104 @) ref 101 (10) 103.9 (1L0)  ref 158 (14) 163.5 (15.0)  inf 118 @) 110 (10.0)  ref 67 (@) 76.8 (1255)  ref
Ga 71 1 NIST-612 36.9 1071 44 @) 16 w 16.62 © ref 21 @) 2137 ©0.2)  ref 21 ) 211 inf 21 w 20 w2) ref 113 (0.4) 104 ©.9)  ref
se 77 40 Sm+, G+ NIST-612 163 1.040 0 015 (0.06) 0.15 (0.02) inf 0.16 (0.05) 018 (0.04)  inf 036 ©0.11) 0.38 (0.08) inf 003 (0.05) 0.07 inf 005 (0.01) 0.03 inf
Rb 85 1 NIST-612 314 1.020 392 30) 83 (0.2) 6.4 ©1)  ref 9.1 (13) 9.3 ©1)  ref 201 (15) 216 (9) inf 96 (0.4 87 (0.4)  ref 21 (0.1) 21 ©01)  ref
st 88 1 NIST-612 784 1.058 06 (0) 178 @) 178.2 (15)  ref 398 (7) 394.1 (L7)  ref 222 (@) 232 inf 359 (16) 356 (8.0)  ref 14 (0.4) 153 (©0.6)  ref
\ 89 1 NIST612 383 1236 157 (28) 228 w3) 2356 (04)  ref 26.0 (1.8) 259 ©3)  ref 344 @.7) 33 ) inf 259 (2.4) 25 w ref 125 1.8) 13 [6¥] ref
2 90 1 NIST-612 37.9 1.202 2782 (a50) 473 (2.8) 48.25 0.9)  ref 175.2 (10.0) 1712 (13)  ref 169.0 (18.8) 175 67)  inf 162.2 Ly 152 (s) ref 93 (0.6) 9.9 () ref
Nb 93 1 NIST-612 389 1.063 313 (24) 052 (0.05) 0565 0.03)  ref 17.75 (0.61) 18.1 ©02)  ref 11.97 (0.59) 127 inf 15.66 (0.86) 15 ©05)  ref 0.06 (0.01) 0073 ©0.0)  ref
Ag 107 a0 z0+ NIST-612 2 1.049 0.17 (0.14) 0.075 (0.005) 0.064 inf 0051 (0.012) 0.045 (0.001) inf 0.165 (0.015) inf 0.104 (0.012) 015 inf 0.063 (0.019) 0.04 inf
g 109 40 NbO+ NIST-612 22 1.049 015 (©0.15) 0.075 (0.014) 0.064 inf 0051 (0.014) 0.045 (0.001) inf 0.161 (0.014) inf 0.103 (0.013) 015 inf 0062 (0.016) 0.04 inf
sn 118 1 NIST-612 386 0.838 209 (2.0) 081 (0.14) 0635 (0.05)  ref 189 (0.19) 1776 (0.06) ref 263 ©037) 21 inf 1.60 (0.06) 154 0.29)  ref 1.07 (0.13) 034 (0.09) inf
cs 133 1 NIST-612 a7 1016 5.4 (0.4) 082 (0.05) 08 0.02)  ref 0.10 (0.01) 0.100 (0.002)  ref 047 (0.05) 0.480 inf 012 (0.01) 0115 (0.009)  ref 792 (0.18) 7.45 (0.63)  ref
Ba 138 1 NIST-612 393 1.025 31 (©0.3) 2184 (7.9) 2181 @7)  ref 1339 (@.6) 130.9 (1L0)  ref 2342 (116) 2205 (18.4) inf 1208 @.7) 123 (5.0)  ref 08 ©0.1) 082 (0.06) ref
La 139 1 NIST-612 40.2 0971 244 (34) 228 (0.09) 228 (0.04)  ref 15.12 037) 15.20 (0.08)  ref 15.89 (0.55) 1571 (3.71) inf 13.30 ©0.92) 13.10 020 ref 008 (0.01) 0.08 (0.00)  ref
ce 140 1 NIST-612 38.4 1.022 462 (1) 6.61 (0.34) 655 (0.09)  ref 37.79 (1.88) 37.53 (0.19)  ref 39.08 (2.66) 40.03 (4.40)  inf 33.33 (1.40) 3240 0.70)  ref 039 (0.05) 039 0.02)  ref
Pr 141 1 NIST-612 379 1.092 29.9 (6) 116 (0.05) 113 0.02)  ref 524 (0.12) 534 (0.03)  ref 526 (0.20) 5.30 inf 473 ©017) 460 010)  ref 0.09 (0.01) 0.09 (0.00)  ref
Nd 146 1 NIST-612 355 1118 184 (25) 6.48 (0.23) 639 (0.06)  ref 24.75 (0.85) 2427 (0.25)  ref 24.08 (0.88) 2327 (1.56) inf 2227 (1.05) 21.60 (0.40)  ref 065 (0.04) 069 0.02)  ref
5m 149 1 NIST612 377 1122 346 5.2) 214 (0.16) 227 0.02)  ref 6.14 031) 6.02 (0.06)  ref 615 029 6.09 (0.37) inf 5.44 (0.38) 554 0.09)  ref 046 (0.04) 051 0.02)  ref
Eu 153 1 NIST-612 356 1116 06 (©.1) 083 (0.03) 0384 (0.01)  ref 2.08 (0.09) 204 (0.01)  ref 200 (0.07) 195 (0.08) inf 1.98 (0.15) 192 0.04)  ref 025 (0.02) 026 0.01)  ref
Gd 157 1 NIST-612 373 1.201 319 (5.0) 329 (0.16) 312 (0.05)  ref 633 (0.45) 621 (0.04)  ref 6.76 (0.51) 6.09 (1.03) inf 6.16 (0.45) 592 020 ref 112 (0.07) 119 (0.04)  ref
T 159 1 NIST-612 376 1.200 5.0 (©0.8) 057 (0.04) 059 (0.01)  ref 0.94 (0.07) 0.94 (0.01)  ref 107 (0.10) 115 (0.22) inf 091 (0.05) 089 0.03)  ref 025 (0.02) 027 ©.01)  ref
Dy 163 1 NIST-612 355 1.201 293 5.1) 392 (0.30) 387 (0.06)  ref 532 037) 528 (0.03)  ref 6.46 (0.69) 6.30 inf 534 030 522 012)  ref 200 ©0.29) 215 (0.06)  ref
Ho 165 1 NIST-612 389 1166 5.5 (1.0) 0385 (0.08) 0386 (0.02)  ref 097 (0.08) 0.99 (0.01)  ref 128 (0.15) 130 inf 098 (0.08) 096 0.02)  ref 046 (0.07) 051 0.02)  ref
Er 166 1 NIST-612 38 1212 152 @7) 259 (0.16) 254 (0.04)  ref 257 (0.20) 251 (0.01)  ref 362 (0.42) 3.56 inf 260 (0.19) 254 0.07)  ref 143 (0.10) 156 (0.05)  ref
Tm 169 1 NIST-612 36.8 1276 22 (0.4) 039 (0.02) 039 ©01)  ref 034 (0.03) 033 (0.00)  ref 052 (0.07) 058 (0.07) inf 034 (0.03) 033 ©.01)  ref 022 (0.00) 023 ©.01)  ref
Yb 172 1 NIST-612 39.2 1218 132 @2 269 (0.15) 253 (0.03)  ref 2.09 017) 199 (0.03)  ref 332 ©037) 3.18 (0.32) inf 216 019 210 0.05)  ref 144 ©012) 161 0.08)  ref
Lu 175 1 NIST-612 37 1.230 18 (©3) 0.40 (0.03) 039 (0.01)  ref 029 (0.03) 0.28 (0.00)  ref 047 (0.06) 0.48 (0.00) inf 029 (0.02) 029 0.01)  ref 022 (0.02) 024 0.01)  ref
HE 178 1 NIST-612 36.7 1213 63 (12) 146 (0.09) 1.49 (0.03)  ref 444 (0.34) 2.47 (0.03)  ref 2.4 (0.58) 4.60 (0.28) inf 4.00 037) 393 0.14)  ref 032 (0.07) 036 (0.02)  ref
Ta 181 1 NIST-612 376 1231 19.0 (2.6) 0.035 (0.003) 0.040 (0.003) ref 1159 (0.048) 115 (0.02)  ref 0.74 (0.05) 075 (0.07) inf 097 (0.08) 096 ©.02)  ref 002 (0.00) 003 0.00)  ref
w 184 1 NIST612 38 1.036 8.6 ©.7) 0.46 ©0.13) 031 (0.03) inf 023 (0.04) 025 (©0.04)  ref 025 (0.05) 0.32 inf 044 (0.04) 037 (0.06) inf 282 2.0) 254 (3.4) inf
Au 197 40 Tao+ NIST-612 477 1.389 0 0.0049 (0.0019) | 0.0061 inf 0.0026 (0.0012) | 0.0026 inf 0.0047 (0.0017) | 0.0063 inf 0.086 0.006 0.4 inf 0.189 012) 011 (0.09) inf
Pb 208 1 NIST-612 38,57 1.108 50.4 (a.4) 4.93 (0.24) 525 011)  ref 186 (1.71) 1653 (0.038) ref 16.27 (2.08) 166 inf 188 (0.11) 207 (0.100)  ref 19.1 (1.2) 195 (L7)  ref
Th 232 1 NIST-612 37.79 1122 29.2 (7.4) 026 (0.02) 0258 (0.005) ref 118 (0.06) 1224 (0.016)  ref 258 (0.24) 263 (©0.37) inf 101 (0.07) 1.02 0.03)  ref 0.005 (0.001) 0.009 (0.003)  ref
Y 238 1 NIST-612 37.38 0.962 100 ©.7) 015 (0.02) 0153 (0.003) _ref 042 (0.04) 0412 (0.035) _ref 089 ©.11) 0.94 (0.18) __inf 057 0.03) 055 0.02) ref 0035 (0.004) 0.048 (0.005) _ref
Notes:

1 Longterm matrix obtained from rock powder and ials of natural i

2 PANT for correction for i obtained in teh course of this study (5 analytical sessions in 2018 and 2019)

Large variations of Mg, Ni Cr,V, Scin Lai(C] lysis.
3 RockpowdersJB-2, BHVO-2, TDB-1 and glasses KL2-G and GOR132-G were analysed as unknown samples. Reference (ref) and compiled information (inf) values are from GEOREM database.

PNPP - rock powders prepared as pressed nano-particulated powder pellets
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