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Stephen Wilson

A total of twenty five labs submitted final results during this stage of the G-probe 19 study. Technique
breakdown was, sixteen labs used LA-ICP-MS, three used SEM, nine used EPMA and one provided
information using miro-XRF. Four labs reported results using multiple techniques or provided multiple
datasets. The starting material used in glass preparation was the Ardnamurchan gabbro OU-7 kindly
supplied by the International Association of Geoanalysts.

Conversion of contributed gabbro material to a glass was accomplished at the USGS by melting 300 g
of the gabbro in a one liter platinum bowl at 1325° C over a period of six hours. At the end of the
melting period the molten material was poured into a platinum boat and rapidly lowered into a water
bath for quenching. Twenty grams of random fragments were selected, ground and then split into
representative aliquots for bulk analysis testing. Samples were analyzed for their total element content
using techniques at the USGS and Agat Laboratories, Canada. If you have any questions or comments
about this study please forward them to me at your earliest convenience.

Below you will find summary results for each element studied in this test. In the element diagrams you

will find information for each technique providing a value. Also included is the target value (# ) and
calculated precision (X + Ha) (+) based on the Horowitz equation. A figure is also presented representing
the data compilation for the entire study when more that one technique reported values. The study

average is represented by M , the standard deviation of the average by = and the maximum and minimum

values by (. This study average is calculated primarily for the analysis of the major elements where
multiple techniques provided data. For each technique an average value is presented (ex. LA-ICP-MS,

A ) as well as + one standard deviation (ex. LA-ICP-MS, 4), and the maximum and minimum values
reported (ex. LA-ICP-MS, A).

Table 1. Symbols used on figures 1 through 53

Symbol type Represents

Large solid symbol, @ Study or method average

Small solid symbol, e Study or method one standard deviation
Large open symbol, O Study or method Maximum or Minimum

Organizations interested in providing suitable starting materials for future G-probe
studies are encouraged to contact Stephen Wilson at the U.S. Geological Survey
(swilson@usgs.gov). Contributors of suitable starting materials will receive a
complimentary portion of the produced glass.




Figure 9. K20 compiled results GP-19, QU-7G
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Figure 1. Si02 compited rasults GR-19,QU-7G
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Figure 3. TiO2 compiled resuits GP-13, OU-7G
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Figure 5. AI203 compiled rasults GP-19, OU-G
6
5
2 -
B4 o O =] O
2
3 3 >
-g 2 |a & A A
£
1 L L
! 5
2 3 4 5 6 7 B 9 10 11 12 13 14 15 16
Fe203 conc, %
#+ Target - GP-18Sdy & LAICPMS
® - SEM o EPMA —=— MicroXRF
Figure 7. Fe203 compiled results GP-19, OU-7G
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Figure 10 P205 compiled results GP-19, OU-7G
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Figure 2, MnO2 compiled results GP-19, OU-7G
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Figure 4, MgO compiled results GP-19, QU-7G
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Figure 8. CaO compiled results GP-19 OU-7G
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Figure 13. B compiled results GP-18 OU-7G
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Figure 15. Be compiled results GP-19, OU-7G
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Figure 17. Cd compiled results GP-18, QU-7G
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Figure 19. Co compiled results GP-18, QU-7G
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Figure 12. As compiled results GP-18, OU-7G
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Figure 14.  Ba compiled results GP-19, OU-7G
3
g 2 el A ar &
g
£
-t-== 1 —i L 3 - =
= L ]
0
] 0.01 u.af 0.03 004 00s
<onc., ppm
—4—Targel =—w=LAICP-M5 =~@=GP-19 Study
Figure 16 Bi compiled results GP-19, QU-7G
3
g 2 i e,
5
i
E & & —e—f
& ——
. 10 20 3 a0 0
Cea conc., ppm
~+=Target —tr=LA-ICP-M5 == GP-19 Study
Figure 18, Ce compiled results GP-19, OU-7G
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Figure 20. Cr compiled results GP-18, OU-7G




Tachnlque code

o1 02 a3 04 05

Cs conc., ppm
~+=Targsl  =4—LAJCP-MS —8—GP.10 Study

Figure 21. Cs compiled results GP-18, QU-7G
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Figure 22. Cu compiled results GP-19, OU-7G
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Figure 23. Dy compiled results GP-19, QU-7G
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Figure 24. Er compiled results GP-19, OU-7G
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Figure 25, Eu compiled results GP-19, OU-7G
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Figure 26. Ga compiled results GP-18, QU-7G
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Figure 27. Gd compiled results GP-18, OU-7G
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Figure 28, Ge compiled results GP-18, OU-7G
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Figure 28 Hf compiled results GP-19, OU-7G
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Figure 30. La compilation results GP-18, QU-7G
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Figure 31. Li compiled results GP-19, OU-7G
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Figure 32. Lu compiles results GP-18, QU-7G
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Figure 34. Nd compiled results GP-18, OU-7G
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Figura 36. Pb compiled results GP-18, QU-7G
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Figure 38. Rb compiled results GP-19, QU-7G
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Figure 33. Nb compiled results GP-19, QU-7G
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Figure 35 Ni compled reesults GP-18, QU-7G
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Figure 37. Prcompiled reseults GP-19, OU-7G
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Figure 38. Sc compiled results GP-19, OU-7G
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Figure 40, Sm compiled rasults GP-19, QU-7G
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Figure 42 Sr compilation values GP-19, QU-7G
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Figure 44 Tb compiled results GP-1%, OU-7G
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Figure 46. Tm compiled results GP-19, QU-7G
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Figure 41. Sn compiled rasults GP-19, OU-7G
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Figure 43 Ta compiled results GP-19, QU-7G
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Figure 45. Th compiled results GP-18, OU-7G
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Figure 47. U compiled results GP-19, OU-7G
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Figure 48. V compiled results GP-19, QU-7G
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Figure 50. Yb compiled results GP-18, OU-7G
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Figura 53. W compiled results GP-19, QU-7G
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Figure 45. Y compiled results GP-19, OU-7G
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Table3  G-probe 19 contributed data for OU-7G
Lab identifier 1 1 2 2 a E] 4 4 5 5 [} [}
Data Quality 2 2 2 2 2 2 2 2 2 2 2 2
Method SEM SEM SEM SEM SEM SEM EPMa EPMA EPMA EPMA EPMA EPMA

Elem/Cmpnd units

5i02 %mm| S51.51 51.39 5219 52.75 55.06 55.08 508 50.6 52185 | 52157 52 05 5193
TiO2 % m/m 1.42 1.40 135 1.34 127 1.16 134 1.34 1.323 1.319 1.2% 1.28
Al203 %mm| 17.53 17.51 17.46 17.63 16.61 16.52 16.4 16.3 16.957 | 16958 16.78 16.64
Fe203T %m/m| 1032 1030 1046 10.456 955 a.77 102 10.18 10.345 10.32 10.18 10.21
Fe(llOo % mim 9.30 9.28 943 9.42 858 8.76 219 9.17 832 9.302 9.18 9.2
MnO % mim 015 015 0.16 013 0.156 0.156 0.156 0.147 0.15 0.15
MgO % m/m 545 5.43 488 4983 507 507 48 48 4744 474 4905 4954
Ca0 % m/m .08 904 9.44 953 B77 an 9.19 g2 9311 9.266 g 895
Na20 % m/m 363 3.60 315 315 339 341 an 3.22 3.362 3.292 339 344
K20 % m/m 1.22 1.21 1.33 134 1.24 1.26 1.335 133 1.262 1.255 1.243 1.248
P205 % m/m 0.12 0.14 0.201 0.208 02186 0.218 0.203 0.203
Ag mafkg

AS mgikg

Au mgikg

8 mafkg

Ba mgikg

Be mglkg

Bi mgikg

8r mgikg

Cd mgfkg

Ce mglkg

Cl mglkg

Co mglkg

Cr ma’kg

Cs mglkg

Cu mg/kg

Dy mglkg

Er mglkg

Eu mg/kg

F mg/kg

Ga moihg

Gd mg/kg

Ga mog/kg

Hf mg/kg

Hg moikg

Ho mgfkg

| mglkg

In ma/kg

Ir mo/kg

La ma'kg

u mglkg

Lu mglkg

Mn mg/kg

Mo malkg

Nb mg/kg

Nd my/kg

Nt mg'kg

Os mgikg

Pb ma/kg

Pd mp/kg

Pr mgkg

Pt mpikg

Rb mglkg

Re mgikg

Rh mglkg

Ru mglkg

S mglkg

Sh mgrkg

Sc mgikg

Se mgikg

Sm malkg

Sn mg/kg

Sr mgikg

Ta moikg

b mgikg

Te mgfkg

Th mg/ikg

Ti mgfkg

™ markg
v mgrkg

v mglkg

w mafkg

¥ mgikg

Yb mgikg

Zn mgrkg

z mg/kg




Table3 cont.
Lab identifier 7 7 8 ] g ] 10 10 1 1 12 12
Data Quality 2 2 2 2 2 2 2 2 2 2 2 2
Method EPMA EPMA EPMA EPMA EPMA EPMA EPMA EPMA EPMA  EPMA EPMA EPMA
Elem/Cmpnd | units
Si02 % mim 52 26 52.28 52.3 52.24 52249 52.153 51.18 51.18 51.83 51.89 51.83 51.91
TiO2 % mim 1.3 131 1.3 1.28 1366 1.370 1.41 1.41 1.34 135 132 134
Al203 % mim 17.10 17.03 1615 16 06 16 884 16 837 17.41 1748 16.82 16.79 16.66 16.73
Fe203T % mim 1028 1031 1023 10.15 10336 10.209 979 9.97 1031 10.32 1501 1507
Fe(ll)O % mim 9.26 929 9.22 8.14 9.310 9.270 B8.82 895 8.29 930 930 9.34
MnQ % mim 015 015 0.152 0.145 0.15 015 015 0.15
MgQ % mim 487 4 .88 473 465 4.960 4,964 4.87 492 471 483 4.84 483
CaO % mim 9.28 930 914 9.24 9.214 9.231 9.02 9.02 9.15 919 9.24 9.25
Na20 % mim 327 327 375 366 3.388 3.378 330 n 3.23 325 322 3
K20 % mim 1.25 126 1.47 138 1.263 1.255 122 1.21 1.27 127 1.27 1.26
P205 % m/m 0.19 020 0.229 0224 0.20 o1 0.21 .21
Ag mglkg
AS mplkg
AU molkg
B mglkg
Ba mgkg 5331 466.8 456.7 4515
Be mo/kg
Bi mgikg
Br mplkg
Cd mg/kg
Ce ma/kg
Cl mglkg B2.0 832 727 74.9
Co ma/kg 129 366
Cr mglkg 1735 1603
Cs mglkg
Cu mg/kg
Dy mglkg
Er mg/kg
Eu mglkg
F mg'kg
Ga mg/kg
Gd mgikg
Ge mglkg
Hf mglkg
Hg mgikg
Ho mg/kg
I mg/kg
In mgikg
Ir mg/kg
La ma/kg
Ll mgikg
Lu malkg
Mn ma/kg
Mo mgikg
Nb mg/kg
Nd mg/kg
Ni mgfkg 395 36.1
Os mg/kg
Pb mg/kg
Pd malkg
Pr mg/kg
Pt mg/kg
Rb ma/kg 614 292
Re mg'kg
Rh mgikg
Ru mg/kg
S mg/kg 14.1 203
Sb malkg
Se mg/kg
Se mg/kg
Sm ma/kg
Sn malkg
Sr mgikg 77 3748
Ta mg/kg
Th mg/kg
Te mg/kg
Th mg/kg
L mg/kg
Tm mg/kg
u mglkg
\'4 mglkg 2119 250.8
W mg/kg
Y mglkg
Yb mo'kg
Zn mglkg
12 malkg 162.9 154 2




Tabled cont.
Lab identifier 13 13 14 14 15 15 16 16 17 17 18 18
Data Quality 2 2 2 2 2 2 2 2 2 2 2 2
Method microXRF microXRF LAJCPMS LAICPMS LAICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-M5 LA-ICP-M5
Elerm/Cmpnd units
SI02 % nvm 52,31 5272
TiO2 % m/m 1.26 134
AlZ03 % mm 165 16.76
Fe203T % mm 10.44 10.44
Feill)o % m/m
MnO % m/m 015 0.15
MgC % m/m 481 49
Ca0 % m/m 933 9.46
Na20 % m/m 317 324
K20 % m/m 1.23 1.26
P205 % m/m 037 0.39
Ag mg/kg 047 0.26 0414 0.444 0.42 041
As mo/kg 044 042 bdi bdl 0.36 0.32
Au mg/kQ 091 0.55 0.75, 0839 0.84 068
mokg bdl bdl 240 183
Ba mgkg 421.75 423 55 283 379 407.73 404 42 4263 431 298.77 381.08
Be mgkg bd) bdl 117 1.10 1.06 094
mgkg 0.04 0.02 0.023 0.023 002 002 0.029 0.0131
makg
Cd mg/kg 012 0.13 0.084 0.083 010 o011 0.108 0,136
Ce mgkg 38 39.63 59 353 4062 39.61 40.24 40.23 3832 3533
ma/kg
Co mgikg 3475 34.68 337 326 3593 3578 34.87 3386 31.04 20819
Cr mg/kg 186.1 18475 164 163 17492 173 08 171.60 158.75
Cs mgikg 0.38 0.56 0.377 0.348 041 040 0.389 0.365 041 0.36
Cu ma/kg 9565 93.85 96.5 94.8 97,19 8572 9.8 B25 99,58 8705
Dy mgikg 463 481 413 412 4.50 433 432 433 409 .89
mgkg 2.5 237 24 235 266 256 249 245 242 2N
Eu mg/kg 1.47 143 1.27 1.27 1.46 1.44 1.45 143 142 137
F matkg
Ga mg/kg 18.16 18.22 24 231 18.82 187 17.49 15.75
Gd mg/kg 4.89 484 429 426 4 450 4.36 431 448 4,26
Ge mgikg 1.22 1.3 37 36 262 280
Hf mgikg 3.78 364 333 327 343 334 327 312 434 342
Hg makg
Ho mgikg 0.8% 09 0.84 0817 083 088 0.896 0.875 084 0.82
| maikg
mgikg 0.07 0.06 0.06 0.055 0.089 0073
mgikg o1 0.14 007 008
mo/kg 18.03 18.25 16.6 16.1 18.32 17.74 18.57 17.34 17.44 16.46
ma/kg bid bid 7.89 791 7.16 7.28
mo/kg 036 034 0.307 0318 0.36 034 0.337 033z 0.32 0.34
Mn mg/kg 1106 1071 117820 1181.93
Mo mg/kg 0.48 0.5 0.382 0.356 0.48 0.51 0.55 0.58
Nb mg/kg 635 632 592 578 633 638 6.99 695 7.18 6.26
Nd mg/kg 21.05 2171 18.8 8.3 2114 20.44 2137 2165 2025 1932
mg'kg 63.45 62.75 625 638 6235 6479 €6.2 628 61.30 58.01
Os makg
Pb mghkg 7.63 7.93 897 676 7.09 1 7.15 7.09 753 6.63
Pd mg/kg 0.109 0.023
mghg 4.76 48 444 4.36 493 4.90 492 496 461 449
makg 0.87 0.51 0218 0.256 0.39 0.30
Rb mghg 29.87 30.3 N 304 30.27 30.64 306 2805 29.44 31.80
Re mgikg bid big
Rh mgikg bid bt
Ru kg 1.762 1.741
mgrkg bid bl
Sb mgikg 0.07 005 bid bid 0.00 0.04
Sc moikg 3273 3348 28,56 2713 2999 29.42
Se mgikg bt bid
Sm mkg 5.06 471 426 409 473 452 458 458 4.34 4.36
Sn mghg 1.1 1.05 1.36 1.42 1.15 1.14 1.87 171
Sr mgkg 360.7 3661 336 326 359.91 356.62 358.5 3484 352.53 337 83
Ta mgkg 035 032 0.312 0.297 034 0.34 D.446 0.385 0.40 038
T mgrkg 0.72 0.7 0.635 0.625 0.70 0.67 0.672 D676 076 071
Te mgikg
Th mgkg 1.7 1.54 1.84 183 201 1.98 208 194 199 1.86
Tl mgikg 02 0.16 0.172 0.173 0.19 0.17 0.207 0.148
Tm mg/kg 0.36 037 0322 0.32 0.36 0.35 0.362 0.357 0.35 034
u mgikg 0.49 0.52 0.453 045 0.51 0.52 0.541 0516 0.51 0.46
\ mgkg 2797 2B3.85 259 258 27362 278.55 281.37 263.45
W mg/kg 0.86 0.82 0.733 0.713 0.75 0.79 0.83 0.81
\ ma/kg 24.3 24.64 221 22 23.95 2346 2198 21.8 2434 22.26
Yb mg/kg 2.62 253 219 212 2.40 2.38 239 24 2.28 215
Zn mg/kg 88.4 50 92 883 90.69 91.13 9.n 7475
|25 mgikg 147.8 148.7 130 127 138.51 133.17 131.6 128.3 142,57 136.28




Jable3 cont.

Lab idantifier] 19 19 20 20 21 21 2 22 23 23 23 24
Data Quality 2 2 2 2 2 2 2 2 2 2 2 2
Method LAICPMS LAICPMS LAICPMS  LAICPMS LA-ICPMS  LA-ICPMS LA-ICPMS LA-ICPMS LAICPMS  LAICPMS LAICPMS  LAICPMS

|Elem/Cmpnd] _unils

Si02 % m/m 51.693 £0 654 5309 529 5332 53.08 53.20 53.17
TiO2 % mim 1279 1.273 132 13 1.29 130 132 13
AI203 % m/m 16.277 16 504 169 17 1775 17 82 16.86 16.70
Fe203T % m/m 10.748 10670 9.65 aya 10.16 1041
Fe(ll)O % mim

MnO % mim 0.152 0152 015 015 0.15 015
MgO % m/m 4 B61 4871 509 5407 435 443 4.80 4.81
CaO % m/m 9.180 9180 868 867 9.06 9.00
Na20 % m/m 3168 3.087 338 337 313 3.10 343 3.45
K20 % m/m 1,208 1179 13 13 127 124 130 130
P205 % mim 0.178 0177 0222 0222 a.21 o 023 0.22
Ag mgikg 043 033 058 023 030 041
As mghkg 0.35 045
AU mgikg 111 o1

B mgikg 39 403 279 305
Ba mgikg 40585 407 59 417 4 4222 425 422 406 3 4204 444 439 417.4 4173
Ba mgfkg 104 1.00 1.02 1.04 1.23 1.29
Bi mgikg 0.02 003
Br mghkg

Cd mglkg 0.40 024 016 025
Ce mgikg 4045 40.74 39.28 3944 407 404 370 384 401 382 3sa 389
Cl mgikg

Co mgkg 3562 3563 3628 3548 35 347 36.2 6.4 385 378 M5 346
Cr mgikg 174.22 173.22 184.40 179.70 208 206 1728 1743 185 180 178.7 1817
Cs molkg 0.39 039 039 042 o4 04 0436 0.476 039 040
Cu makg 9287 87.01 10180 84.12 10686 106 1003 979 m 108 89.2 100.1
Dy mg/kg 4.37 483 442 460 487 465 39 40 427 437 458 444
Er molkg 2.60 P23 254 265 27 27 22 24 236 242 266 257
Eu mgkg 1.50 151 1.47 1.46 1.4% 149 14 14 1.42 1.4 153 1.48
F mgikg

Ga mglkg 1927 18.96 2048 2003 202 205 475 455 206 202
Gd mgka 473 500 438 461 4.82 483 40 41 438 4.47 4.70 475
Ga mg/kg 178 235 131 1.39 134 135
Hf mghkg 344 359 340 361 365 365 30 a 334 3.48 aet 357
Hg mgikg 0.1% 010
Ho mgkg o 0g7 088 0.90 098 087 0.8 o8 0621 0.844 0.60 088
! mg/kg

In mgikg 0.07 008

Ir mg/kg

La mgikg 1\ 18.84 17.86 18.16 188 188 16.2 169 175 177 18.1 179
Li mofkg 8.20 7.44 7.80 7.52 859 846 874 8.45 7583 750
Lu malkg 035 037 033 035 037 o7 03 03 o7 0.319 0.38 035
Mn mglfkg 117876 117985 $226.00 1211.00 1176 1168 11857 11386 1237 1221

Mo mgikg 0.56 052 082 057 05 05 051 051
Nb mgfkg 8.49 643 667 6.61 64 636 6.8 12 6.84 6.73 6.97 6.93
Nd mgikg 214 2176 2062 2099 a -1 2122 191 199 208 21 213 2048
Ni mgfig 8407 63,72 6541 6269 €82 68.1 67.5 67 1 731 71.4 63.7 631
Qs mgfkg

Fo mg/kg 717 734 734 7.38 715 71 70 73 7.64 739 704 787
Pd mgikg

Pr mgkg 485 500 481 490 524 521 44 46 491 493 504 499
Pt mgkg

Rb mghkg 29.87 29.43 31.00 31.14 38 36 320 20 359 35 nsa 314
Re mglkg

Rh mgikg

Ru mgikg

S mgfig

Su mgkg 004 003
Sc mghkg 3010 31.46 3153 3122 296 295 26.0 268 219 28.5 301 29.3
Se mgikg

Sm mgikg 4.65 473 482 475 475 477 43 A4 4.58 4.66 4.84 469
Sn mghkg 1.45 149 13 14 129 124
Sr mgkg 356.19 358.00 364.40 368.60 358 56 3472 3489 365 364 827 3B0T
Ta mgkg 035 036 034 0358 038 039 03 04 0366 0.376 038 0ar
Tb mgfkg 07 073 069 on 077 077 08 06 0881 06894 o073 Q73
Te mgikg

Th mgfkg 182 1.98 207 206 19 19 188 189 204 20
Tl mgkg 184 200 02 o1

Tm mgkg 034 038 035 034 038 038 03 03 0324 0.332 0.37 0.38
U maikg 052 052 0.48 0.49 0.51 05 05 05 0544 0.523 0.52 0.52
\4 mgikg 276.46 275.88 276.20 27420 259 257 2679 2682 283 274 262 2837
W kg o8 079 083 083 08 08 074 ar2
Y maikg 2386 2528 24.19 2467 258 257 208 209 216 223 250 242
Yb mgikg 2.4 262 235 249 248 25 21 22 .22 229 282 245
Zn mgkg 9132 211 95,76 91.38 838 815 932 948 99 86.4 819 90.4
|£" miykg 137.49 143 55 139.60 141.30 142_ 142 124.1 124.7 131 135 143.2 140.1




Table3 cont.
Lab identdier 25 25 28 28 27 27 28 28 28 29 30 30
Data Qualily 2 2 2 2 2 2 2 2 2 2
Meathod LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-M3 LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS

Elem/Crmpnd units _ _ _

Si02 % m/m 52.68 52.54 5233 5231 52 514 55.18 5388

02 % m/m 1.31 13 13 1N 141 135 0.37 0.39 128 1.28

ARO3 % mim 1707 1712 18.78 16.74 L] 177 239 2424 17.70 17.02

Fe203T % m/m 813 819 114 11.45 8.7 8.4 261 226 1115 11.08

Fa(l)o % mim 97 9.3 235 252

MnO % mim 0.15 Q.16 015 015 0.15 015 0.22 022 018 0.15

MgO % m/m 4.89 491 492 49 55 56 143 146

Cal % m/m .25 83 917 917 91 92 1780 18.44

Na20 % mim 245 342 34 334 31 3 1.61 163

K20 % m/m 133 132 130 120 122 133 0o

F205 % mm 023 023 0.22 o022 0.18 018

AQ mgikg 0.3% 0.49 0.41 041 065 0.5525

AS mgig 1875 187

Au mglkg 0.57 073

B maikg 5.38 562 272 285

Ba mgikg 428.95 427 92 4131 42 429 429 79.99 8163 4048 4133 470 97 479.05
Be mg/kg 0.89 0.94 108 1.08

Bi mg/g 0.02 0.02

Br mg/kg

Cd mg/kg 018 019

Ce mgikg 40.38 40,68 3076 3993 N 41 1089 10,855 9.7 40.36 4588 49.22
Cl mgikg

Co ma/kg 35.02 3548 35.88 3594 35 35 7313 75.15 3732 38.47

Cr mgig 17715 178.41 173.1 1727 172 172 5105 5153 1812 17586

Cs mgikg 045 043 0.41 o4 04 G4 0289 02725 042 044

Cu ma/kg 100.94 a7 1054 1059 -2l o1 509 538 1005 101.9

Dy mgikg 469 482 4.78 472 49 49 213 228 447 471 468 478
Er mg/kg 276 289 084 0.84 28 272 1.20 112 27 270 27 28
Eu mafkg 152 15 148 149 153 1.48 aBa 0.82 1.48 1.47 158 1.6
F mglkg

Ga mg/kg 2098 21.22 2075 2071 262 26.2 2208 2163 2120 2085 1734 1718
Gd ma/kg 469 488 498 495 5 48 227 183 476 489 446 457
Ge mgikg 2 18 132 1.37 21 1.88
Hf mg/kg 3.68 388 266 3.65 4 4 072 077 348 359 363 85
Hg maikg

Ho mg/fkg 0.92 0.85 280 278 .98 1.01 044 048 0.8 054 0.88 0.88
| maikg

In mgikg o.07 0.07 0.08
I makg

La mgikg 18.38 18.4 18.53 18.48 181 185 485 4745 18.29 18.54 2071 217
Li mg'kg 788 7.84 778 179 75 77 553 5725

Lu mgkg 038 0.38 037 038 0.37 o] 0.187 0204 035 035 038 0.36
Mn mgkg 1166 1158 1742 1737

Mo mgkg 0.51 054 Q.47 0.47 0.51 063 0.5t 0.57

Nb mghkg 8.87 663 B8.62 8.65 87 8.7 305 222 6.42 848 785 8.12
Nd myrkg 2218 2219 21.59 2152 22 218 788 768 2115 21.28 219 2266
Ni mgkg 63.12 83.27 6546 €597 a3 a3 265 28.28 68.91 6599

Os mg/kg

Po mgkg 728 739 740 733 708 7.14 208 2.00 7.28 7.51

Pd mofg

Pr molkg 499 512 489 500 523 5 158 162 493 489 4am 494
Pt mgfkg 0.37 029

Rb mplkg 31.45 NN ns2 2157 30 28 5.81 6.765 32.12 32.50

Re mg/kg

Rh mg/g

Ru mpfkg

S ma/kg

$b mg/g 032 0.373

Sc mglkg 30.8 3093 R 303.92 Nns 3N 48.0 510 30.97 0.9

Se mg/kg

Sm mgfkg 496 482 478 476 5 48 2 197 466 473 4.48 482
Sn mgikg 129 13 18 16 118 1388 1.24 132

Sr mgikg 38569 o 3652 3654 are 350 465.0 457 9 356.1 360.2

Ta mglkg 0.38 0.38 037 037 0.38 0.39 0.209 0.1805 0.4 0.35 054 .59
Tb mgikg 076 0.77 074 074 078 0.66 0.3485 03585 0.72 0.73 069 1 X 2]
Ta mg/kg

Th mg'kg 186 168 206 207 22 21 06N 0.5915 203 217

T mg/kp 0.098 01415

Tm mg/kg 0.39 041 0.38 0.37 017 0.198 037 037 037 038
U mofkg 05 0.48 049 0.48 0.54 0.52 0128 01315

\4 mgikg 28568 267.31 268.3 2865 269 265 8201 8260 2814 279.9

W mg/kg 084 1] 079 078 077 078 412 435 0.79 083 0.71 0.81
Y mgkg 2578 25.76 2583 2576 253 246 1105 1178 2489 25.14 2584 2688
Yb mgkg 24 247 25 252 28 28 13 1.28 2.42 2.48 243 243
Zn mgkg 7878 8038 745 745 103 83 2518 2828 B2.15 8587

IEI’ mgkg 148.43 14G 88 146.8 147 2 148 141 1.425 1,445 1388 142.8 191.08 202.98




