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A total of twenty six labs submitted final results during this stage of the G-probe 17 study. Technique
breakdown was, nineteen labs used LA-ICP-MS, five used SEM, six used EPMA and one provided
information using miro-XRF. Five labs reported results using multiple techniques. Starting material
used in glass preparation was donated by the Geological Survey of Japan. The starting powdered
material is identified at JGB-1 and the glass version as JGb-1G.

Conversion of JGB-1 to a glass was accomplished at the USGS by melting 300 g of JGB-1 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 [J. 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, A), and the maximum and minimum values
reported (ex. LA-ICP-MS, A).

Table 1. Symbols used on figures 1 through 52

Symbol type Represents

Large solid symbol, @ Study or method average

Small solid symbol, e Study or method one standard deviation
Large open symbol, © 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 glasses.



Table 2. Summary results for GP-17, JGB-1G

Xa Ha s.dm. GP-17 AVG. MAX Min Xa Ha sd.m. GP-17 AVG. MAX Min
Oxide  %mim__ %m/m__%m/m %m/m %mim__ %mim Element mg/kg mg/kg mglkg mg/kg mg/kg _mglkg
Si02 44.03 0.996 1.14 44.05 47.01 30.83 In 005 0.01 0.01 0.05 0.07 0.04
TiO2 1.61 0.060 0.05 1.61 1.75 1.51 Ir 0.09 002 [ 002 0.10 0.15 0.09
AI203 17.62 0.458 0.50 17.66 18.82 16.68 La 3.23 0.43 0.18 347 3.75 3.02
Fe203 | 15.28 0.405 1.71 14.79 16.61 8.79 Li 4.54 0.58 0.37 4.70 6.10 4.24
FeQ 13.75 0.371 1.74 12.99 14.09 7.91 Lu 0.13 0.03 0.01 0.13 0.15 0.1
MnO 0.20 0.010 0.02 0.19 0.23 0.14 Mn 1437 77 ] 1479 1588 1289
MgO 7.86 0.231 0.41 7.95 8.76 7.01 Mo 0.32 0.06 0.06 0.34 0.52 0.19
Ca0 11.97 0.330 0.24 11.81 1221 | 11.03 Nb 2.00 0.29 0.15 225 2.52 1.99
Na20 1.23 0.048 0.09 1.27 1.47 1.04 Nd 4.93 0.62 0.29 5.24 5.70 4.49
| K20 0.23 0.011 0.04 0.22 0.28 0.03 Ni 32.00 3.04 2.04 26.29 30.70 21.51
P205 0.07 0.004 0.03 0.07 0.13 0.04 Os - - - - - -
Pb 1.81 0.27 0.18 1.86 2.27 1.57
Xa Ha s.dm. GP-17 AVG. MAX Min Pd 0.14 0.03 0.02 0.14 0.15 0.12
Element mg/kg mg/kg mg/kg mglkg mg/kg mg/kg Pr 1.08 0.17 0.08 1.1 1.27 0.88
Ag 0.65 0.11 0.13 0.69 0.99 0.50 Pt 372 0.49 0.67 370 5.04 2.81
As 0.99 0.16 0.43 1.00 .91 0.21 Rb 5.43 0.67 0.49 6.06 7.13 5.21
Au 1.21 0.19 0.37 1.27 2.23 0.85 Re - - - - - -
B 7.73 0.91 4.00 8.79 20.76 6.34 Rh - - - - - -
Ba 66.33 5.64 365 63.04 71.00 55.27 Ru - - - - - -
Be 0.33 0.05 0.03 0.34 0.42 0.30 S - - - - - -
Bi 0.03 0.01 0.02 0.04 0.10 0.02 Sb 0.08 0.02 0.09 0.11 0.39 0.04
Br - - - - - - Se 34.67 3.25 1.72 34.46 38.40 30.76
Cd 0.14 0.03 0.10 0.14 0.48 0.03 Se - - - - - -
Ce B.35 0.97 0.43 B8.36 9.10 7.22 Sm 1.33 0.20 0.09 1.43 1.62 1.15
cl - - - - 0.00 0.00 Sn 1.67 0.25 0.35 1.07 1.87 0.54
Co 61.46 5.20 4.04 62.71 72.10 52.90 Sr 332.00 2217 21.06 327.24 359.94 228.00
Cr 66.66 5.67 352 508.05 67.48 52.30 Ta 0.13 0.03 0.01 0.13 0.16 0.12
Cs 0.33 0.05 0.03 0.25 0.34 0.21 Tb 0.24 0.05 0.02 0.26 0.30 0.20
Cu 86.66 7.08 6.96 83.79 99.76 75.98 Te - - - - - -
Dy 1.56 0.23 0.11 1.68 1.92 1.46 Th 0.47 0.08 0.03 0.44 0.50 0.40
Er 0.98 0.16 0.05 0.97 1.10 0.85 Tl 0.1 0.02 0.02 0.11 0.18 0.08
Eu 0.59 0.10 0.03 0.62 0.67 0.55 Tm 0.13 0.03 0.01 0.14 0.16 0.11
F - - - - - - u 0.1 0.02 0.01 0.12 0.13 0.10
Ga 17.6 1.83 2.02 19.59 23.60 15.15 v 681.00 | 40.81 36.27 681.69 746.40 576.00
Gd 1.56 0.23 0.11 1.61 1.81 1,32 w 3.67 0.48 0.29 3.45 4.00 2.91
Ge 1.00 0.16 1.28 1.88 540 0.61 Y 9.17 1.05 0.71 8.94 10.52 7.32
Hf 0.76 0.13 0.08 077 0.89 0.38 Yb 0.97 0.16 0.06 0.91 1.04 0.80
Hg - - - - - - Zn 114.00 8.94 14.24 122.27 144.00 89.60
Ho 0.35 0.07 0.03 0.34 0.39 0.26 2r 31.93 3.03 1.56 26.73 30.70 23.20
| = - - - = &
Xa = Target value - USGS bulk analysis of glass fragments
Ha = Target precision calculated using modified version of Horowitz equation

s.d.m.
mean
Max.
Min.

i

for data quality 2 (Ha = 0.01Xa **%)
Standard deviation of population mean

Mean element concentration for all techniques reporting

Maximum element/oxide concentration reported
Minimum element/oxide concentration reported




Table3  G-probe 17 contributed data for JIGb-1G
Lab tdentifier 1A 1B 2A 2B 3A kl:] 4A 4B SA 58
Data Quality 2 2 2 2 2 2 2 2 2 2
Elem/Cmpnd units SEM SEM SEM SEM SEM SEM EPMA EFMA EPMA EPMA
5i02 % m/m 43.68 4369 4378 4377 47.0 47.0 4372 43.66 435 43,7
Tio2 %m/m 169 171 1.58 1.57 1.6 1.6 164 1.83 164 164
AlZO3 % m/m 17.72 17.79 17.56 1763 17.5 17.6 17.54 17.60 168 16.8
Fe202T % m/m 15.09 15.03 1537 15.10
Fe{l}0 % m/m 13.47 13.69 1335 13.31 129 127
MnO % m/m .15 0.18 0,14 022 018 ¢.20 0.230 0.230
Mg0 % m/m 841 8.51 176 7.74 8.2 8.3 784 793 7.0 7.1
Ca0 % m/m 11.87 1199 11.57 1162 11,5 11.5 11.81 1187 12.21 12.14
Na20 % m/m 134 132 mm 112 1.3 1.3 1.28 1.28 135 132
K20 % m/m 021 0.22 o 0.22 1] 0.1 023 023 0.250 0.270
P2035 % m/m
Ag mg/kg
As mg/kg
Au mg/kg
8 mg/kg
Ba mg/kg
Be mg/kg
Bl mg/kg
Br mg/kg
cd mg/kg
Ce mg/kg
[«] mg/kg
Co mg/kg
Cr mg/kg 308.0 335.0
Cs mg/kg
Cu mg/kg
Dy me/kg
Er mg/kg
Eu mg/kg
F mg/kg
Ga mg/kg
Gd mg/kg
Ge mg/kg
Hf mg/kg
Hg mg/kg
Ho mg/kg
| me/kg
In mg/kg
Ir mg/kg
La mg/kg
Li mg/kg
Lu mg/kg
Mn mg/kg
Mo mg/kg
Nb me/kg
Nd mg/kg
Ni mg/kg 131.0 | 1260
Os mg/kg
Pb mg/fkg
rd mg/kg
Pr mg/lkg
Pt mg/kg
Rb mESkg
Re mg/kg
Rh mg/kg
Ru mg/kg
5 mg/kg
5b mg/kg
Sc mg/kg
Se mg/kg
5m me/kg
Sn mg/kg
Sr mg/kg
Ta mg/kg
Th mg/kg
Te mg/kg
Th mg/kg
m mg/kg
Tm mg/kg
u mg/kg
v mg/kg 2160 | 2110
w mg/kg
Y mg/kg
¥b mg/kg
Zn mg/kg
2r mg/kg




Table 3 cont.
Lab Identifier 6A 68 TA 78 BA BB 9A 9B 10A 108
Data Quality 2 2 2 2 4 2 2 2 2 2
Elern/Cmpnd units EPMA EPMA EPMA, EFMA EFMA EPMA EPMA EPMA EPMA EPMA
5i02 % m/m 44178 44.158 4452 44.38 43,51 433 44.400 44310 43481 43.563
TioZ % m/m 1607 1603 162 161 161 16 1.590 1.580 1.55 157
ARO3 % m/m 17637 | 17741 18.27 18.08 18.12 18.07 17.960 | 17.940 17.30 17.32
Fe203T % m/m 15.22 15.17 15.050 15.130
Fe(lljO % m/m 13757 | 13437 1398 1407 1367 13.49
MnO % m/m 0.195 0.163 019 017 0.182 0.186 0190 0.180 0.1%a 0.181
Mg0 % m/m 7735 7.686 8.02 7.59 7.98 797 7.750 7.780 7.86 7.85
Cad % m/m 11825 | 11882 1170 1 11.94 1191 12.000 | 12050 12.00 11.98
Na20 % m/m 1.289 1.304 130 129 1.26 1.26 1.240 1.240 127 a1
K20 % m/m 0.235 0239 022 023 0.225 0.232 0.230 0230 D.228 0.236
P205 % m/m 0050 0.056 0.051 0.055 0.060 0.050 0.052 0.054
Ag me/kg
As mg/kg
Au mg/kg
B mg/kg
Ba mg/kg
Be mg/kg
8i mg/kg
Br mg/kg
Cd mg/kg
Ce mg/kg
cl mg/kg
Co mg/kg
Cr mg/kg
Cs mg/kg
Cu mg/kg
Dy mg/kg
Er mg/kg
Eu mg/kg
F mg/kg
Ga mg/kg
Gd mgfkg
Ge mg/kg
Hf mg/kg
Hg me/kg
Ho mg/kg
1 mg/kg
In mg/kg
Ir mg/kg
La mg/kg
L mg/kg
Lu mg/kg
Mn me/kg
Mo mg/kg
Nb mg/kg
Nd mg/kg
Ni mg/kg
Os mg/kg
Ph mg/kg
Pd mg/kg
Pr mg/kg
Pt mg/kg
Rb mg/kg
Re mg/kg
Rh mg/kg
Ru mg/kg
5 mg/kg
Sb mg/kg
Se¢ mg/kg
Se mg/kg
Sm mg/kg
Sn mg/kg
Sr mg/kg
Ta mg/kg
Th mg/kg
Te ma/kg
T mg/kg
n mg/kg
™ mg/kg
u mg/kg
v mg/kg
w mg/kg
Y mg/kg
Yb mg/kg
n ma/kg
Ir mg/kg




Table 3 cont.
Lab dentifier 11A 118 12A 128 5A SA 2A 26 144 148
Data Quality 2 2 2 F] 2 2 2 2 2 2
Elem/Cmpnd unlts EPMA EPMA units EPMA EFMA LAICPMS  LAICPMS LAICPMS  LAICPMS LAICPMS5  LAICPMS
sioz % m/m 43,22 44.15 % m/m 43.21 43.75 44.1 440
Tio2 % m/m % m/m 156 165 164 175
Al203 % m/m 17.5 17.42 % m/m 18.34 18.48 18.8 18.8
Fe203T7 % m/m 14.68 14.88 % m/m 14 14 14.36 97 88
Felll}o % m/m % m/m 87 78
Mnd %m/m % m/m 019 0.20
MgO % m/m 7.76 7.8 % m/m 7.92 787 86 87
Ca0 % m/m 11,79 1.8 % m/m 11.78 12.07 119 118
Na20 % m/m % m/m 123 123
K20 % m/m % m/m 0.2 0.28 022 023
P205 % m/m 0.065 0063 % m/m 0.04 o0
Ag mg/kg ma/kg 077 0.83 0.60 &62
As mg/kg mg/kg 0,83 0.93
Au ma/kg mg/kg 1.48 0.95
B mg/kg mg/kg 6.38 6.50
Ba my/kg mg/kg 64.400 66.700 62.61 63.00 62.1 622
Be mg/kg mg/kg 0.38 0.35
8i mg/kg mg/kg 0.03 0.03 0.03 003
Br mg/hg mg/kg
cd mg/kg mg/kg 0.133 0.115) 0.07 0.06 on a.10
Ce makg mghg B.140 8410 a.66 8.72 83 82
a mg/hg mg/kg
Co mg/kg meg/kg 55100 | s59.600 6677 | 66.43 617 618
Cr mg/kg mg/kg 59,71 58.64 56 56
Cs me/kg mE/kg 0.234 0.242 0.24 0.24 D22 g.22
Cu mg/kg mg/kg 80.600 88.300 85.98 B1.32 w2 772
Dy mg/kg mg/hg 1.750 1.760 1.62 1.64 18 18
Er mg/kg mg/kg 1.040 1.090 0.94 098 10 10
Eu mESkg mE/kg 0.616 0.609] 0.62 062 062 0.62
F mg/kg mg/kg
Ga mg/kg mg/kg 19.60 | 19.62 19.6 195
Gd mg/kg mg/kg 1.5%0 1.640 159 163 17 16
Ge me/kg mg/kg 350 1.56 20 21
Hf mg/kg mg/kg 0.300 0.810 0.74 0.75 0a 08
Hg mg/kg mg/kg
Ho mg/kg mg/kg 0.386 037 0.33 0.34 0.36 036
1 mg/kg mg/kg
In mg/kg mg/kg 006 0.06
ir mg/kg mg/kg 0.09 0.09
La mg/kg mg/kg 3.570 3.640 348 3.51 3.5 35
] mg/kg mg/kg 472 4.76 453 451
Lu mg/kg mg/kg 0.148 0.145 0.13 013 0.14 014
Mn mg/kg mg/kg 1502 1526
Mo mg/kg mg/kg 0.257 0.239 0.37 0.36 63 03
Nb mg/kg mg/kg 2120 2,180 217 221 22 22
Nd mg/kg mg/kg 5.510 5.540 523 5.22 52 53
Ni mg/kg mg/kg 23700 | 25500 2747 | 2157 25 26
Os mg/kg mg/kg
Pb mg/kg mE/Skg 1,660 1.581 1.78 1.82 1.79 179
Pd mg/kg mg/kg
Pr mg/kg mg/kg 1202 1.249 11 112 11 11
Pt mESkg mg/hg 3195 187 28 285
Rb m/fkg mp/kg 5.590 5.870| 6.06 6.13 58 58
Re mgfkg mg/ke
Rh mg/kg mg/kg
Ru me/kg mg/kg
s mg/kg mg/kg
sh mg/kg mg/kg 0.080 0.075 0.08 0.08
S mg/kg mg/kg 34.56 34.84 35 36
Se mgkg mg/kg
Sm mg/kg mg/kg 1.506 1.540 143 143 1.4 18
Sn mg/kg mg/kg 1.210 1.140 1.26 1.52 1o7 0s7
5r mg/kg mg/kg 316.000 | 327.000 33097 | 33748 329 330
Ta mg/kg mg/kg 0.164 0.160 0.12 013 013 013
T ma/kg mg/kg 0.292 0.275 024 0.25 o2r 0.27
Te mgfkg mg/kg
Th me/kg mg/kg 0470 0.451 0.42 0.43 046 0.45
m mgfkg mg/kg 0.11 0.11
™ mgfkg mg/kg 0.153 0.157 0.13 013
u mg/kg mg/kg 0.114 0.110] 0.12 0.12 011 011
v mg/kg mg/kg 72878 | 71883 680 692
W me/kg mg/kg 10 166 339 338
¥ mg/kg mg/kg 10.520 9.980 8.62 8.82 9 ]
Yb mg/kg me/kg 0980 0.967 0.88 091 18 1.0
Zn mg/kg mg/kg 12437 124.83 139 130
2r mgkg myks 27.660 27.400 25.66 26.31 27 27




Table 3 cont.
Lab identifier 154 158 164 168 17A 178 184 158 15A 198 20A 208
Data Quallty 2 2 2 2 2 2 2 2 2 2 2 2
Elem/Cmpnd units LAICPMS  LAICPMS LAICPMS  LAICPMS LAICPMS  LAICPMS LAICPMS LAICPMS LAICPMS  LAICPMS LAICPMS  LAMCPMS
SiQ2 % m/m 451 46,1 4574 4584 438 4316 445 447
Tio2 % m/fm 151 1.53 158 1.55 161 162 158 160 163 182
Al203 % m/m 17.2 174 7.0 17.20 17.7 179 80 1789
Fe2037T % m/m 15.0% 15.10 16.42 16.61 15.3 153
Fe{ll}jo % mfm 1389 14.09
MnO % m/fm 0.159 0200 0232 0.222 0200 0.205 0.18 019
MgQ % m/m 804 8.10 780 792 R 75 H.78 7.2 7.0 8.06 a.02
Ca0 % mfm 1178 11.80 11.58 11.55 118 nsa
Na2Q % m/m 133 137 132 R 135 134 108 104 1.28 1.28
K20 % m/m 025 025 0.2435 02426 0.247 0.248 0240 0.246 024 024
P205 % mfm 0.0573 00574 0.051 0.049 o LA
Ag migfkg 081 0.65 0.554 0577 089 0.50 069 0.869
As mg/kg 1154 1182 0.897 0.880 175 1.81 1.07 094
Au mifkg 1.365 1100 0.853 1420 223 125
8 mgfkg 65 83 1780 20.78 78 18
Ba ma/kg 61.1 62.8 £06 608 3.1 3.1 6.9 70.9 5820 58.90 62 ]
Be mg/kg 033 0.3322 BOL 8oL 034 0233
Bl mg/kg 0.027 0.028 010 0.09 003 0.03
Br mifkg
cd mg/kg 0.11 010 048 0.29 0418 0.20
Ce mg/kg 8.3 85 814 a8.15 HH 8. R 79 BS TAG 7.85 82 8.4
=} mg/kg
Ca mgfkg 64.5 65.9 818 842 1.0 60. 4 63.4 61.4 58.60 60.09 611 602
Cr mg/kg 58 59 541 548 66 5 59.3 57.8 8230 5330 &0 £9
Cs mi/kg 0242 0.250 0234 0.233 (22 0.24 034 032 033 skt ] 023 022
Cu mg/kg 789 B3l 88.2 876 k- 74 76.2 8.7 7960 N 7680 7o
Dy mgfkg 159 1.65 1.68 1.68 1.67 1.68 146 1.62 1.68 174 178 1.82
Er mg/kg 0495 0.56 1.02 i 0.9 .97 0.85 0.55 085 1.01 1.04 1.04
Eu mg/kg 061 0.63 060 061 062 0.6 0.58 0.64 .58 .60 081 061
F mg/kg
Ga mg/kg 206 21.2 2040 2023 16,7 16, fi} 19.8 20.1 Nz 2180 182 183
&d mg/kg 1.57 1.561 165 165 1.6 I, 64 144 1,58 141 1.81 17 165
Ge mefkg 1185 1188 126 126 488 540 149 1.37
Hf mg/kg 071 0.73 0.78 076 [ ] 77 0.69 ar? 075 o83 082 0.83
Hg mg/kg
Ho mg/kg 033 0.33 034 0.34 (M [ERHE | 0.296 0.325 0 034 038 0.38
l me/kg
In mg/kg 0.043 0.049 0.08 0.07
Ir mg/kg
] mg/kg 344 352 344 3.48 3.8 161 302 3.25 az k¥ ] 56 s
u mgfkg 4.55 454 q1.77 1. 41 BoL eoL 424 433
L mgfkg 0.129 0.131 DAK) 0134 013 LEA M 0.120 0.132 213 .14 014 014
Mn mgfkg 1540.0 15518 1584.3 1587 8 1548 1540 13710 13310
Mo mgfkg 0323 0326 0.4 5 0.32 0.31 g4z %) 038 0.38
Nb mg/kg 2.15 215 215 215 thts 1.30 226 241 208 2.00 230 2.34
Nd mg/kg 53 5.3 522 & a.l B2 4.7 52 470 458 53 55
Ni mg/kg 7 28 269 271 i 25 254 254 2472 2580 25 25
O3 mg/kg
Pl mg/kg 211 212 1.86 1.85 1.8? 1.43 178 1.87 1.69 1.9 i 194
Pd mpfkg 0.12 0.15
Pr mg/kg 1.10 113 110 1.10 Il 1. 10 101 110 1.01 1.03 113 114
Pt mg/kg 38 2.842 4.29 57
Rb mgfkg 623 6.43 6.14 610 6.0 i, 0 5.83 6.09 588 589 590 §.55
Re mefg BLD BOL
Rh mifkg BOL BOL
Ru mgfkg
5 mgfkg BOL BOL
sb mefkg 0.040 0.057 0.35 039 0.08 0.06
5 mifkg 3.8 3.5 e 3460 R ] 3404 30.8 i3 32.10 az2.80 6.4 36.2
Se mg/kg 8D BLD
sm mg/kg 135 1.a4 143 140 1,39 1,42 128 141 1.38 1.4 151 148
Sn mg/kg 059 0483 ), Yh 0,93 1157 0.675 1.48 147 1.80 1.87
5 mg/kg 322 329 3245 247 a2 325 3281 3405 30500 150 332 332
Ta mp/kg 0122 0121 0.130 0127 0.13 IS 0.116 0.130 012 013 0.15 014
Tb mg/kg 0.247 0.248 0.258 0255 0,25 1 26 0.220 0.246 025 D24 0.27 0.28
Te me/ki
Th mg/kg 0.442 0.347 0433 0436 LY o, 44 0.415 0477 042 044 0.46 0.46
T mgfkg 0114 0082 0.098 0.107 0.18 0.14
Tm mg/kg 0129 0.128 0.136 0137 0,13 AN K 0118 0.133 AT 0.14 015 0.15
u mg/kg t.116 0.114 0.106 0.101 0,12 o 0.115 0121 012 013 011 011
v mg/kg 681 686 &777 &78.9 T30 T 680.7 693.2 £35.00 639.00 648 651
w mg/kg 3.518 154 3288 3280 an 3T 2190 3420 7 k7] 318 R3]
Y mg/kg 85 8.6 9.18 815 H.8 B.7 13 7.9 aze 454 9.6 9.4
b mg/kg 087 091 0.62 08 hoyy 0. B8 0.80 0.B9 094 09 0.99 0.93
Zn mgfkg 1315 1403 10312 103.38 120,10 nno 1204 118.1 140.60 14280 130 127
Zr mgku 25 26 287 26.7 25 i3 24.1 25.1 2520 2509 29 28




Table3  cont.
Lab identifier 204 208 23A 238 244 248 25A 258 26A 268 27A e
Data Quality 2 2 23A 238 2 2 2 2 2 2 2 2
Elem/Cmpnd units LAICPMS LAICPMS LAICPMS  LAICPMS LA-CP-MS  LA-ICP-MS LA-ICP-MS  LA-ICP-MS LA-CP-M5 _LA-ICP-MS LA-ICP-MS__LA-ICP-MS
5102 *mim 4.017| 412 43,50 43 80 4203 35,83
Tiocz % m/m 1.667| 1854 1.53 1.54 159 155
AROA % m/m 18.009] 18049 18.99 17.04 17861 1781
Fe203T *mim 15.566] 13284 1575 15.88 1421 1385
Feil}o % m/m
MnO *m/m 0.195] 07193 0.19 01g 0177 0.188
Mgo % mim B.O73] 8080 184 7 187 738
a0 % m/m 12170] 12010 1175 1173 178 1164
Naz0 %*m/m 1231 1281 1.23 1.22 122 113
K20 % m/m 0.229] 0228 023 0.23 0215 0 208
P20%5 % mim 0.116] 0107 005 0.05 0.0505 0 0487
Ag mp kg 0534 0.700
Az mg/kg 0238 0208
Au me/kg
B mg/kg 7489 7478 8.168 510
Ba mg/kg 831 §2.227 5821 55 40 62.56 6216 58.687 5082 B33 825 63.00 71.00
Be mgfig 0338 oaa 038 0.32 032 037
Bi mgfkg 0025 0028
Br mg/kg
cd rmgfkg 0185 0242 B} ‘)]
Ce mg/kg 8448 827g 137 1z 8.18 8.20 am 8.13 a5 8.27 2.89 9.10
=] mg/kg
Ca mg/kg 60437 80207 5889 62.66 62 659 g2mn 585 529 56,42 68.53
Cr mg/kg 54088 59.178 5791 5835 56,030 5509 58 55.5 63.42 62.44
= mglkg 0.230 0232 0.23 0.22 028 1) 0.2? 0.28
Cu me/kg 76584 76.011 9289 90 65 79,6099 80.18 844 808 94.17 95.47
Dy mgikg 1738 1858 147 1.49 1.65 1.70 181 m 191 182 172 1.76
Er mgfkg 1.007 1.011 1.1 1.1} 095 0.96 1004 0e7 11 11 096 1.01
Eu mg/kg 0821 0.597 55 055 0.62 061 619 +1-1] 088 087 066 0.67
F mg/kg
Ga mg/kg 18.332 19.389 16.09 15.15 18.40 18.75 18,843 1887 184 17.5 22.25 23.35
cd mgSkg 1628 1.553 132 133 165 1481 1.674 165 181 18 162 17
Ge me/kg 1439 1.384 o4 081 1383 140 11 0.88
Hi mgfkg 0.782 0.183 a8p 073 0.85 0.84 089 0.68 081 0.83
He mg/kg
Ho mi/kg 0.344 0.353 026 037 0.38 0.38 0.252 035 038 038 035 037
I mfkg
In mg/kg
Ir mg/kg
La mgfkg 3505 3483 308 112 342 363 3se 344 37 al4 3.64 375
u mifkg 4325 42309 481 4.50 4 489 449 43 6.1 487 4.89
Lu mfkg 0.142 0.137 0.13 013 0137 0.4 0.1% 0.15 0.14 014
M1 mifkg 1493428 150277 1372 1289
Mo mg/kg 0.154 0278 0324 032 033 033 032 0.35
Nb mgfig 234 2209 208 198 2.52 246 2119 220 2.5 2481 243 252
Nd mg/fg 5370 533 449 482 5.29 5.14 5228 5N 587 E1:1] 534 570
NI mgfkg 215N 24250 29.12 29.80 28 054 27.43 245 226 27.50 2823
s mgfkg
Pb mefkg 173 1882 1.88 1.73 1 803 1.80 187 177 204 227
Pd mg/kg
Pr mg/kg 1128 1.148 089 oes 110 1.09 1.0589 1.08 118 137 120 127
Pt mg/kg
Rb mefkg 3567 5868 6.53 242 5730 572 5.88 5355 597 713
Re mg/kg
Rh mg/kg
Ru mg/kg
s mefkg
b mefkg Q047 0098 0174 020 0.08 0.08
Sc mg/kg 35939 35.278 34 868 3408 w7 a8 35.00 3439
Sa mgfkg
Sm mg/kg 1407 1418 115 118 148 154 1424 145 156 155 1.48 1.62
sn me/kg 1322 1210 0762 080 0892 1.04 093 091
St mg/kg 332371 | 331.387 334,48 35849 320250 32084 33 338 346.91 359.94
Ta mg/kg 0.148 0.147 0143 013 0,138 0.12 0.15 0.1% a.15 0.15
LE] mg/kg 0280 0.289 020 020 0.29 0.29 0249 0.25 93 028 0.27 0.28
Te me/kg
Th mg/kg 0433 0.454 047 0.46 0413 042 047 045 0.46 0.48
T mg/k 0.14 o1
Tm mg/kg 0137 0133 0.43 091 0.13 015 0135 0.14 .15 015 0.14 0.15
u mgfkg 0.108 o117 0.12 0.10 0.115 on 0.1 oen 0.13 0.13
v mg/kg 854 897 | B857.525 746.40 706.68 834 562 58556 615 578 689.30 678.29
w mglig 2.908 2838 3401 335 374 4.00
Y mg/kg 8483 ©.338 044 858 930 865 8918 803 103 105 942 534
Yo mgfkg 0038 0.936 030 [1.3] 0.92 091 0541 08 104 1 0.B8 035
2n mg/fkg 138052 | 118.40% 10481 101.05 120 993 12087 85 L] 123.16 132.62
2r m!_llq 27.758 27,897 FikE) 27 14 26.88 30.69 28,787 26,65 294 M2 27.25 27.08




Table3  cont.
Lab identifier 6A 6B 114 118 29 258 12A 12B 134 138
Data Quality 2 2 2 2 2 2 2 2 2 2
Elem/Cmpnd units LA-ICP-M5  LA-ICP-M5 LAICPMS LAICPMS LAICFMS  LAICPMS LAICPMS  LAYCPMS uXRF uXRF
Sig2 % m/fm 4353 43.29
Tio2 % m/m 161 1.58 1.57 1.57
Al203 % m/m 16.78 16.68
Fe203T % m/m 16.22 16.10
Fe{ljo % m/m
MnO % m/m o1 0.210 0.20 0.20
Mgo % mfm 7198 7.94
Ca0 % m/m 11.08 11.03 11.08 1103
Naz0 % m/m 1.47 1.45 1.19 1.19
K20 % m/m 0.28 0.28 o1 o2
P205 % m/m 0.065 0.063 0.12 013
Ag mg/kg 0.58 0.57
As mg/kg 079 111
Au mg/kg 1147 1.03
B mgfkg B.99 10 7.85 6.60
Ba mgfkg 60.71 6183 67.33 6463 67 £9.70 5380
Ge mg/fkg 0.3216 0.33¢ 0.303 0332 D42 032
Bi mg/kg 0.0z 0.02
Br mE/kg
cd mg/kg 0.03 0.07
Ce me/kg B8.027 B.12 874 8.31 9 8.55 850
< mgfkg
Co mgfkg 59.45 59.62 721 69.7% 62.69 62.70
cr mglkg 5553 57.11 67.5 646 60.356 §9.95
Cs mg/kg 0.2135 02105 0.27 0.247 o021 022
Cu mg/kg 7873 8127 97.93 99.76 B2.45 B2.30
Dy mg/kg 1642 1.533 1.56 1.48 18 178 1.68
Er mgfkg 0968 09182 0.886 0.845 1.02 085 0.1
Eu mg/kg 0.508 0.5945 0.59 0574 07 081 0860
F mg/kg
Ga mg/kg 18.63 18.83 236 226 17.59 16.88
Gd mg/kg 1.584 1.478 1.48 1.44 18 1.54 173
Ge mg/kg 1.142 1.149 0.95 [ik: 1}
HF mg/kg 07732 Q76 0.716 0.283 0.8 070 085
Hg mg/kg
Ho mg/kg 0.3229 0.3118 0.307 0.285 0.36 0.32 0.2
1 mg/kg
In mg/kg 005 004
Ir mg/kg 0.09 0.15
La mg/kg Je21 3339 M 324 4 kE-x] 352
L mg/kg 4285 4509 52 522 4.92 4.84
Lu mg/kg 01247 Q.1176 o111 0.1 0.134 0.13 0.13
Mn mg/kg 1419 1446
Mo mg/kg 035 035
Nb mg/kg 2187 2205 2.35 225 23 202 2.14
Nd mg/kg 5.037 502 511 491 [ 559 547
Ni mg/kg 26.58 26.51 307 297 2195 25.90
Os mg/kg
Pb mg/kg 1786 1855 2.08 2.03 2 1.66 1.57
Pd mg/kg
Pr me/kg 1 067 1061 1.41 1.08 1.2 1.00 118
Pt mg/kg 4.15 5.04
Rb mg/kg 5576 5.653 1.02 6.62 s 5.26
Re mg/kg
Rh mg/kg
Ru mg/kg
s me/kg
Sb mg/kg 0.10 o1
S¢ mg/kg 34.82 33.56 314 31,00 34,96 3384
Se mg/kg
sm mp/kg 1423 1399 1.43 1.38 15 1.29 144
Sn mg/kg 054 0.54
Sr mgfkg 3269 228 332 3200 306.75 306.35
Ta mg/kg 0.1194 0.1223 0.147 0135 0.14 0.12 0.12
Tb mg/kg 0.2493 0244 0.238 023 .28 026 0.26
Te mg/kg
Th mg/kg 0.4123 0.3954 0.419 0.395 0 0.40 .42
T mg/kg 0.09 0.08
Tm mgfkg 0.1296 0.1245 0.125 0.119 0.141 012 0.12
u mg/kg 0.1016 0.10456 0128 0.124 0.1 012 0.12
v mgfkg 639.7 6554 742 18 670.35 663.85
w mg/kg 3.19 3.23
Y mg/kg B.g2g 8412 7.81 745 9.7 a.a3 B.59
¥b mg/kg 0.842 0.808 0.856 0826 0.95 0.87 0.95
2n mg/kg 124.8 1243 144 142 102.65 102.40
I mg/kg 26.7 25.56 24.4 23.2 31 25.01 2588
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Figure 9. K20 compiled results GP-17, JGb-1G
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Figure 14. Ba compiled results GP-17, JGb-1G
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Figure 29. Hf compiled results GP-17, JGb-1G
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Figure 30. La compilation results GP-17, JGb-1G
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Figure 26. Ga compiled results GP-17, JGb-1G
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Figure 28 Ge compiled results GP-17, JGb-1G
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Figure 38 Sccompiled results GP-17, JGh-1G
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Figure 31. Li compiled results GP-17, JGb-1G
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Figure 33. Nb compiled results GP-17, JGb-1G
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Figure 35, Ni compled reesults GP-17, JGb-1G
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Figure 37. Prcompiled reseults GP-17, JGH-16
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Figum 32, Lu compiles resolts GP-17, JGb-1G
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Figure 34 Nd compiled results GP-17, JGb-1G
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Figure 36. Pb compiled results GP-17, JGb-1G
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Figura 38. Rb compiled results GP-17, JGb-1G
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Figure 40, Sm compiled results GP-17, JGb-1G
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Figure 47. U compiled results GP-17 JGb-1G
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Figure 41. Sn compiled results GP-17, JGb-1G
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Figure 43. Ta compiled results GP-17, JGb-1G
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Figure 45. Th compiled results GP-17, JGb-1G
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Figure 48V compiled results GP-17, JGb-1G
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Figure 44. Tb compiled results GP-17, JGb-1G
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Figure 51. Zn compiled results GP-17, IGb-1G
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Figure 49. Y compiled results GP-17, JGb-1G
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Figure 50. Yb compiled results GP-17, JGb-1G
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