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A total of twenty six labs submitted final results during this stage of the G-probe 21 study. Technique
breakdown was, twenty two labs used LA-ICP-MS, three used SEM, and seven used EPMA. Four labs
reported results using multiple techniques or provided multiple datasets. In a departure from previous
G-probe studies the median concentration value determined in the study was used as the target value.

Starting material for this test sample was derived from an archived glass sample prepared in 1976 at
the Corning Glass Works for the USGS. The starting material (GSE) was used as a six-step emission
spectroscopy calibration material (Myers A.T., et al, 1976, USGS professional paper 1013). The glass
was converted to a basalt matrix (BCR-2) through the addition of specific reagent grade compounds
(Fe203, Al203, MgO, Ca0, TiO2). Conversion of glass was accomplished at the USGS by melting 600
g 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.

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 than one technique reported values.

The study median is represented by @ , the standard deviation of the median by = and the maximum and

minimum values by . This study median 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 53

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

Myers A.T., Havens R.G., Connor J.J., Conklin N.M., Rose H.J. Jr., Glass Reference Standards for the
Trace-Element Analysis of Geologic Materials-Compilation of Interlaboratory Data,1976 Geological
Professional Paper 1013.



Table 2. Summary results for GP-21, GSE-2G

Xa Ha s.d.m. GP-21 MAX Min Xa Ha s.d.m, GP-20 MAX Min
Oxide %m/m %m/m__%mim_ _ median _ %m/m__%m/m Element mg/kg mg/kg ma/kg  median mg/kg mglkg
5i02 53.37 1.17 1.71 53.37 57.756 49.96 lin 3716 244 101.1 371.6 667.5 338.2
TiO2 262 0.09 0.22 2.62 273 1.80 [ 1.0 0.2 108.0 1.0 188.0 08
AI203 13.14 0.36 0.70 13.14 16.05 12.17 |La 391.1 25.5 38.4 391.1 535.1 317.4
Fe203T 10.60 0.30 0.55 10.60 11.11 8.77 |ui 416.8 269 92.3 416.8 742.0 330.7
FeO(IT 9.91 0.28 0.46 3.9 11.47 9.38 |Lu 476.0 301 424 476.0 582.3 3711
MnO 0.08 0.00 0.00 0.08 0.08 0.07 _.zs 558.3 34.5 68.5 558.3 852.6 504.8
MgO 362 0.12 0.21 3.62 4.35 34 Mo 3874 25.3 35.5 387.4 516.1 316.2
CaQ 6.94 0.21 0.22 6.94 7.74 6.65 |Nb 430.1 27.6 36.1 430.1 528.0 354.2
Na20 4.01 0.13 0.24 4.01 4.21 3.31 INd 4347 279 36.3 434.7 569.6 344.2
K20 265 0.09 0.09 2.65 2.79 245 Ni 428.7 27.5 56.1 4287 6052 | 2389
P205 0.40 0.02 0.12 0.40 0.81 0.20 Os + - - - - -
Pb 403.8 26.2 40.0 403.8 558.1 342.1
Xa Ha s.d.m. GP-20 MAX Min Pd 177.1 13.0 859 177.1 3334 128 4
Element mg/kg mglkg mglkg median ma/kg mglkg Pr 411.6 266 365 4118 5436 N7
Ag 226.2 16.0 357 226.2 316.7 174.8 Pt 14.0 1.5 12.2 14.0 36.3 10.2
As 308.5 20.8 57.8 308.5 483.9 261.7 Rb 3719 24 4 36.2 371.9 518.9 318.3
Au 1.0 1.2 1.3 11.0 12.4 83 Re 112.0 8.8 200.0 112.0 623.6 90.9
8 340.1 226 60.2 340.1 557.7 285.0 Rh 16.5 1.7 7.2 16.5 24.3 10.2
|Ba 422.0 27.2 157.7 422.0 1102.5 34486 |Ru - - - - - -
|Be 445.8 28.5 64.0 445.8 592.8 338.7 S - - - - - -
|Bi 3249 21.8 415 324.9 458.8 269.2 Sb 402.4 26.1 49.6 402.4 493.0 319.7
Br - - - - - - Sc 401.2 26.0 76.9 401.2 509.5 128.0
Cd 2156 15.4 62.8 2156 398.2 170.2 Se 19.2 20 10.2 19.2 44.5 16.6
Ce 4124 26.7 40.7 4124 555.6 333.0 Sm 434.2 27.8 39.0 434.2 563.8 340.6
 [¥] - - 89.5 - 904.8 689.4 Sn 296.9 20.2 389 296.9 435.9 250.0
ICo 369.0 24.2 60.6 369.0 572.9 307.5 Sr 445.4 28.5 51.9 4454 606.1 305.5
Ice 3724 244 39.5 3724 512.3 306.7 Ta 4181 | 27.0 50.4 418.1 552.2 3349
Ics 308.9 0.1 314 308.8 428.5 257.8 Th 425.3 27.4 411 425.3 562.6 340.2
_mc 379.6 248 53.7 379.6 494.3 218.4 Te - - - - - -
Dy 428.4 27.5 38.6 428.4 5187 338.7 Th 440.4 28.2 61.8 440.4 555.8 243.9
|Ex 420.2 27.1 37.9 420.2 481.4 327.9 Tl 5.9 0.7 0.9 5.9 8.0 4.8
_mc 416.8 26.9 46.7 416.8 565.1 329.2 Tm 437.3 28.0 49.6 437.3 545.6 3436
F - - - - - - 1] 405.1 26.3 41.6 405.1 567.4 336.9
IGa 415.5 26.8 39.3 415.5 5788 354.0 v 425.9 274 49.2 4259 568.2 356.8
Gd 4146 26.8 41.0 414.6 544.3 329.8 wW 415.2 26.8 71.8 415.2 660.1 353.6
Ge 332.6 22.2 65.8 332.8 558.9 266.4 Y 422.5 27.2 40.0 422.5 519.0 3333
|HE 402.6 26.1 36.7 402.6 503.3 326.7 Y 464.5 29.5 375 464.5 564.2 371.2
[Hg - - - - - - Zn 437.6 28.0 81.3 437.6 667.8 374.8
|Ho 438.3 28.1 48.4 438.3 581.3 350.3 Zr 420.1 2741 48.3 420.1 524.9 321.5
I 366.0 24.1 1.0 366.0 366.0 385.0
Xa = Target value - GP-20 compiled median results
Ha = Target precision calculated using modified version of Horowitz equation
for data quality 2 (Ha = 0.01Xa %8%%
s.d.m. = Standard deviation of population mean
GP-21 med. = Median element concentration for all technigques reporting
Max. = Maximum element/oxide concentration reported
Min. = Minimum element/oxide concentration reported



Data quality
LAB 1D

Oxide/Elem

5102, %

TiO2

Al203

Fe203aT

Fe{nO

MnQ

Mgo

Ca0

Na20

K20

P205

Ag, mgikp
As
Au
B
Ba
Be
Bi
Br
Cd
Ce
Cl
Co
Cr
Cs
Cu
Dy
Er

GP-21 GP-21 GP-21 GP-21 GP-21 [ GR.21 GP-21 GP-21 GP-21 GP-21
LAICPMS LA-CP-MS LA-ICP-MS LA-ICP-M5S LA-ICP-MS LA-CP-MS LA-CP-MS LAICR-MS LAICP-nS  LAICPs
2 2 2 2 2 2 2 2 2 2
1 2 2 3 3 4 5 5 6 8
54.812 T 527 52.7 54,2 53.37 53.29
2728 263 265 286 262 263
13.281 15.0 16.1 131 12.35 13.32
10.226 1032 877 10.4
11.47 .75 8.38 872 9.81
00775 0.08 0.08 0.08 0.08 0.08
3718 4.08 435 382 3.57 359
7.277 711 7.74 7.13 709 711
4018 3.3 356 414 4.12 411
2665 252 262 265 2.75 272
0.810 020 020 044 037 037
212.020 201.1 1886 184 192 236 175.6 174.8 250 219
271.688 314.3 nz 353 390 336
0.380 10.9 18 10.3 124
333246 349.6 353 30 362 285
422074 3446 3487 451 439 438 4376 4335 415 408
514729 3411 3387 583 528.3 527.0 408 412
306754 269.2 269.8 323 317 334 358 302
170,245 2237 226.1 245 331 308 325 265
409.604 333 336.3 421 438 420 432.7 4319 391 393
382.272 327.6 330.7 338 351 368 aro8 268.9 368 374
377.486 3258 3294 361 370 409 384.0 384.3 360 357
309886 2732 274 289 285 308 3236 324.1 308 286
218.354 3109 304.1 299 327 381 359.6 355.2 383 46
411.426 3387 3421 394 405 a3 4385 4377 405 388
382.346 3305 e 367 378 423 4301 430.4 394 378
308,867 3268.2 3325 437 445 422 420.4 4181 389 382
400,634 3625 3634 354 371 428 431.2 429.6 416 389
411.330 3208 3395 396 412 a17 4185 4187 400 384
319.334 3334 3328 282 293 402 417 350
376.160 326.7 3330 394 397 415 404.9 403.2 397 382
413242 350.3 546 408 429 47 4500 4502 405 386
364.210 ans 3701 359 361 400 37
188.004 084 1
389.402 74 3185 401 424 3 400.3 399.0 373 369
440414 358 asre 707 742 413 4102 4078 413 405
440918 3n. 744 464 477 481 480.5 479.9 445 405
504.8 520.8 613 637 540 517
397.433 375 3378 354 345 a3 400.6 974 r3 357
431130 354.2 387 398 391 472 4526 450.2 405 404
417.998 42 3473 432 447 437 4427 439.5 409 405
238.860 325 373.1 400 402 418 4157 416.3 422 408
373,448 3421 249 381 366 450 429.7 4271 420 365
154.2 1284
405644 s 346 410 428 421 440.7 4387 388 384
36.335 102 1.2
358 683 32068 321 346 339 81 3721 717 373 344
108.441 80.93 91.7 107 917
102 13
308 270
445451 335.2 338.5 360 387 35
4308.148 128 1314 347 394 a1 418.7 418.4 386 384
27.409 20 214 422 340
418873 2406 429 430 441 430 437.1 4376 410 404
274512 3129 3152 281 279 324 M7 311
453.888 3688 a73e 440 445 459 466.9 467.3 440 430
are.s11 30 3388 431 431 480 465.7 465.0 379 375
402,020 3402 344 407 427 442 448.1 449.1 393 379
390.417 2439 2483 455 441 448 476 446.7 400 388
55T 487 484 7.8 7.8 6.63 570
390,743 3436 3478 440 461.8 451.1 395 ars
367.189 338.9 3409 458 451 421 436.8 436.0 382 380
451.262 357.6 588 444 436 415 4174 4162 400 404
407.118 353.6 3887 386 389 413 4395 438.0 399 378
418.828 333.3 3381 347 369 433 447.0 448.5 398 382
435.056 7.2 3746 438 445 487 4891 4880 444 425
457.830 3868 391.5 490 502 485 402.3 402.2 562 557
419.343 3215 325.5 348 369 421 430.0 427.2 388 380




GP-21 GP-21 GP-21 GP-21 [ GP21 | GP-21 GP-21 GP-21 GP-21 GP-21 GP-21
LAICP-MS  LaiCP-MS LAICP-MS LA-ICP-MS LA-CP-MS LAICP-MS LA-ICP-MS LAICPMS  LA-ICPMS LA-CPMS  LA-ICPMS
Dala quality 2 2 2 2 z 2 2 2 2 2 2
LABID ? 7 8 8 8 10 10 11 1 12 12

Oxide/Elem _
SI02, % 5478 5482
Tio2 2.688 2684
A1203 13.56 1348
Fa203T
Fe(llO 1018 10.19
MnO 0076 0076
MgO an 168
Ca0 7.25 7.21
Naz20 412 41
K20 284 283
P205
Ag, mgikg 203.05 208.33 316,65 222.86 220.08 236.25 24096
As 334.38 338.01 48380 269.25 272.84 275.24 286.20 308.5 305.3
Ay 11.10 11.52 12.18 10.02 11.34 827 8.88
B 55765 33533 333.54 3553 3543
Ba 41825 427.24 38191 are.74 55855 447.15 44337 41280 41571 4156 4119
Be 455.50 448 64 383.87 384.38 574.60 46138  468.16 4429 w3
Bl 20131 27488 45880 328.23 32687 359.15 360.19 3371 336.3
er
cd 272.90 281.25 398 17 207.46 206.37 201.48 205.33
Ce 411.46 426.09 368428 360.77 55558 22232 420.70 41032 41333 4014 401.0
cl 804,80
Co 350.56 352.41 329.18 324.58 520,80 366.46 367.55 387.66 390.7% 3729 ar1e
cr 355,62 369.95 0728 30870 512.30 399.85 197.12 377.70 382.37 3875 384.4
Cs 273,52 280.89 28489 25778 42850 325.27 32240 317.81 32150 3173 3177
Cu 360.10 368.67 3858 31819 48425 387.95 5157 38378 40070 946 394.7
Dy 498.40 505.05 45475 47227 518.85 445.48 44441 42536 42581 4155 414.2
Er 481,44 481.28 362.44 455.81 478,07 43184 a3187 41950 42008 406.0 404.2
Eu 44118 445,37 39758 41177 56510 a18.47 416.77 21467 41327 4024 4014
F
Ga 423.56 425,67 578,80 a13.42 41112 42124 422.89 4156 415.4
Gd 491.23 488.66 40273 41176 544,30 428.88 42767 438.42 433.48 4111 409.1
Ge 55892 266.38 26734 30900 31255 3543 3545
i 491,32 503,31 292.94 411.83 498.22 40600 40528 402.25 402,88 3942 3920
Ho
Ho 483.41 488.96 438.71 443.81 551.35 44007 43895 434.09 43389 418.3 417.1
I 366.78 36531
In 571.53
Ir
La 428.04 460.45 381.95 381.27 53513 199.60 398.76 390.67 380.08 37ee 3780
n 382.86 374.82 340.40 330.74 608,95 22339 41613 42574 42244 4322 4325
Lu 531.13 530,62 48424 48847 582,30 47501 47331 464.05 48308 4515 450.8
Mn 538.33 549.91 85255 590.95 550.24 587.26 592.08 558.3 556.3
Mo 320,29 31818 516.05 392.00 395.61 379.67 389.82 386.8 386.1
Nb 447.27 265.99 450.71 440,62 52800 7N 47481 42796 42790 4200 427.5
Net 461.16 470,03 42083 42887 56055 45159  450.13 42855 43099 4125 4136
Ni 398.17 393,31 605.15 436.52 437.69 44606 44566 4318 425.4
Qs
Pb 372.79 374.72 3r5.52 351,50 558.05 40930 40452 42385 42504 398.2 399.0
Pd 177.10
Pr 440,00 466,53 367.79 ares 54363 42952 428.20 41314 41380 398.6 398.4
Pt 18.78
Rb 372.99 388.68 320,38 a18.28 518.88 375.52 376,06 364.66 368.74 369.8 ETAR]
Re 136.30
Rh
Ru
5 589.15
st 324 61 318.85 492,00 451,71 457.98 44386 44407 387.2 3847
sc 399.25 412,99 40878 41584 500.48 404.13 403.20 41513 218,25 389.5 388.4
Se 44,45 17.35 18,39 18.28 16.60
sm 487.91 439,03 42433 44673 563,80 43972 43925 43101  434.23 416.6 416.1
Sn 289.36 308.38 28870 20361 43587 276.07 276.63 288.03 292.08
Sr 44279 453.34 32595 53363 808.05 46262 45854 41667 44573 441.2 440.5
Ta §25.71 528,95 484.12 488.13 552.20 46160 46320 40317 40344 403.2 402.1
Tb 492.05 497.13 42183 43048 562.60 21316 44298 42212 42352 4079 406.6
Te
Th 511.26 509.03 439.74 44878 §55.80 44340 48405 42854 42831 4104 409.5
T 707 590 5.68 606 8.44
Tm 499.50 508.50 46757 464,68 52453 46735 46440 42480 42413 4128 4120
U 37347 369.73 401.07 267.00 587.40 434,05 43236 41380 41350 3959 3959
v 423.43 446.94 a71.88 36937 568.20 427.76 42692 43486 43547 4251 4219
w 367.48 394.70 576.40 43203 43412 472204 42849 415.0 4137
Y 480.68 474,67 40175 41380 516.05 43877 43863 42625  427.33 414.0 4126
Yo 510.70 535.64 48557 47193 58423 48371 48341 45496 48323 4454 4454
Zn 374.75 378.37 30917 364.31 667.75 461.52 459.40 468.02  473.00 4306 425.0
2r 452.07 485.53 395.13 30773 514.23 426.25 42579 41163 413.68 402.1 401.7




GP-21 GP-21 GP-21 GP-21 GP-21data  GP-21 data GP-21 GP-21 GP-21 GP-21 GP-21
LA-ICP-MS LA-ICP-MS LA-ICP-MS LA.ICP-MS LA-ICP-MS LAICP-M5 LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS LA-ICP-MS
Data quality 2 2 2 2 2 2 2 2 2 2 2
LAB D 13 13 14 14 15 15 16 16 17 18 18
Oxida/Elem)
Si02, % 5372 53.76 50.92 504 500
Ti02 2.708 2.705 211 1.88 1.80
Al203 12.88 1297 122 12.2
Fa203T 10.7 10.7
Fe(llO 10.18 10.19
MnO 00727 0.0720 00717 00720
MgO 3,620 3821 s 342
Ca0 7.040 7.024
Naz20 3088 2882 384 384
K20 2873 2674 245 245
P205 0,399 0393 04287 04284
Ag, mgkg 2365 2434 2484 2492 226 228
As 276.7 286.8 400.2 382.6 263 282
Au
2] 411 415 3424 340.1 09 309.5 301 32
Ba 422 418 414.1 417.5 428.5 427.2 42320 449.19 89 395 a5
Be 440 428 4580.4 486.7 476.2 4749 363 442 438
Bi 364 3&7 361.5 3724 282.28 2088.55 e 346 322
Br
Cd 175.9 196.7 2048 2053 293 178 181
Ca 393 393 410.6 418.8 42290 4228 42860 42587 384 301 o6
Cl 700 800
Co 377 384 386.2 394.7 3883 388.2 249 368 368
Cr 367 370 3748 388.1 402.4 4021 355 358 ass
Cs 325 323 3288 3331 3282 3208 281 303 3
Cu 389 399 3086 411.8 4182 4158 366 3re 385
Dy 402 399 433.1 438.1 437.0 435.9 44451 43793 414 404 404
Er 385 383 431.8 441.7 4354 4345 43488 42922 412 408 408
Eu 3re 378 416.9 421.4 422.8 4222 42415 422.04 359 401 a7
F
Ga 441 446 420.7 430.3 4403 441.3 37437 382,87 406 388 385
Gd 404 401 4442 448.3 4389 4375 40323 41856 387 411 413
Ge 443 444 332.7 334.3 29530 305.91 308 302
Hf 384 377 403.7 406.5 408.7 405.1 406.07 40554 389 ar4 37e
Hg
Ho 407 403 4403 446.0 448.7 448.8 459.38 439.78 455 407 400
|
In agoe 3916 38680 397.0 23815 35529 411 268 341
Ir
La 379 374 400.0 407.1 3988 a2 427.44 4211 Jr2 75 376
¥] 426 425 4205 4279 4178 4181 389 392 306
Lu 432 427 4812 4786 487.0 4B4.5 482 87 481 17 489 435 436
Mn 552 559 5582 579.0 583.4 584 5 506
Mo 386 388 396.5 400.1 3998 400.2 35107 401.80 386 370 369
Nb 419 421 4279 434.8 4450 4448 47498 48277 396 408 402
Nd 416 414 439.6 4445 471 448.3 440.22 43738 412 417 425
L] 436 444 4375 4453 4457 446.4 396 497 412
Os
Pb 407 407 4220 436.2 434.6 4355 403 395 387
Pd 3334 2889
Pr 407 406 415.0 4234 4291 428.5 42554 41671 392 363 386
Pt
Rb 402 403 376.1 381.7 3783 378.8 327 345 344
Re 1118 112.1 116.8 1184
Rh 2434 21.78
Ru
S
Sb 397 389 446.2 445.8 4543 4548 366 414 408
Sc 382 380 4354 439.4 418.0 4175 09 384 387
Ise 173 18.9
Sm 410 409 435.9 4414 4402 4388 434 09 43915 396 408 405
Sn 360 360 2852 2052 2887 287.2 37 284 250
Sr 433 432 453.1 459.3 458.5 458.2 400 440 407
Ta 423 423 406.8 4132 4375 4362 408.15 401.83 410 394 a7e
™ 404 401 429.5 4352 441.0 439.6 43315 436,56 416 397 400
Te 366.3 W35
Th 406 401 4423 439.7 4454 4437 480 58 435
m 817 8.14 58 570 574
Tm 399 395 434.2 435.0 44715 4460 44092 42817 456 388 401
u 403 399 4074 407.2 415.0 4145 418 389 393
\ 408 405 433.7 438.5 4266 4287 e 15 414
W 4375 441.0 437.3 4374 41542 421.73 ars 410 410
Y 386 382 4383 444.6 4381 4371 440.22 438.09 98 404 403
Yb 423 419 464.0 473.0 470.8 4807 46541 458 84 452 434 437
Zn 475 461 410.0 412.4 4187 417.0 507 445 450
Zr 387 385 423.1 428.1 4222 421.0 448.37 446 81 383 388 403




GP-21 GP-21 GP-21 GP-21 | GP-21 GP-21 GP-21 GP-21 GP-20 dala GP-20 data GP-21 GP-21
SEM SEM SEM SEM SEM SEM EPMA EPMA EPMA EPMA EPMA EPMA

Data quality 2 2 2 2 2 2 2 2 z 2 2 2

LAB ID 1" 1 19 19 134 1234 20 20 124 124 21 21

Oxide/Elem _

Si02, % s1.21 51.36 5322 53.27 577 577 £3.5 524 53.195 53.231 55,169 55223

Tio2 269 260 263 266 25 26 261 256 2457 2.460 2617 2625

AI203 13.45 13248 1287 12.86 120 128 132 120 12.926 12991 13.501 13 560

Fe203T 11,08 11.05 10.60 10.64 10,509 10.568

Fe(ll)O 10.02 10.04 9.4 95 9.866 9.907

MnO 0.08 0.08 0.068 0089 0.074 0.082

MgO 4.15 4.14 260 158 38 38 365 353 3544 3.507 3713 3714

Ca0 6.84 6.87 689 689 6.8 68 7.08 a97 6.906 6.896 6.663 6.648

Naz0 4.21 4.9 19 385 a1 a1 4.18 412 3946 3994 3651 3631

K20 2,64 284 27 270 27 27 2499 2497 2602 2.566 2717 2728

P205 0.392 0.391 6.412 0.408

AQ, mgikg 290 300

As

Au

B

Ba 1057 1102

Be

B 274 284

Br

cd 189 225

Ce 495 479

c 689 786

Co 309 308

Cr 362 358

Cs 289 276

Cu 275 266

Oy

er

|eu 535 507

F

Ga 387 390

Gd 489 478

Ge 329 334

Hf

Hg

Ho 581 553

1

in 667 664

Ir

La

u

Lu

Mn 525 535

Mo 295 411

Nb

Nd 471 456

NI 444 446

Qs

Pb 406 400

Pd

Pr 387 400

Pl

&b

Re 624 519

Rh

Ru

)

Sb

Se

Se

Sm 475 474

Sn 366 360

Sr 306 302

Ta 404 435

b

Te

Th

TI

Tm 545 546

u

\d 567 557

W 651 660

v

Yb 471 481

Zn 427 411

2r 525 513




Data guality
LABID
Oxide/Elemn

GP-21
EPMA

Gr-21
EPMA

22

GP-20
EPMA

T4A

GP-20
EPMA

14A

GP-20data GP-20 data
LA-ICP-MS LA-ICP-MS
2 2
13A 13A

GP-21
EPMA

23

GP-21

EPMA

23

SIG2, %
Tio2
Al203
Fe203T
Fe{l)O
MnQ
Mgo
Cal
Na20
K20
P205

Ag, mg/hg
Ag
Au
8
Ba
Be
Bi
Br
Cd
Ca
ci
Co
cr
Cs
Cu
Dy
Er
Eu

52,80
2.660
13.05
10.22
0.082
3,788
6.044
4.08
2538
0415

559

802
573
459

601

395

483

448

502

52.82
26887
12.92

10.21
0.082
3670
.99
404
285
0.407

481

881
570
445

483

501

53.29
257
1325

9.57

3.66
6.66
4.01
260
0.41

53.62
258
1332

9.74

3.55
6.73
4.00
264
0.41

53.41 53.41
2.58 2.59
12.95 12.99
10.52 10.46

354 353
6.88 6.88

269 2,67

5367
2862
13.41
1.1

0.07
.56
688
.57
279
0.38

5554
281
1331
11.02

0.07
355
604
asez
278
040




GP21 GP-21 GP-21 GP-21 GP-21
LA-ICP-MS EPMA EPMA LAICP-MS LA-ICP-MS
Daia quality 2 2 2 2 2
LABID 24 25 25 26 26
Oxide/Elem _ _

15102, % 5297 5595 55.85 5285 £5.19
TiO2 2483 114 114 232 243
AI203 13.056 13.03 13.02 12.25 12.84
Fe203T 10.07 10.56
FehOo 10.000 1180 1.8 9.08 9.50
MnO 0.071 o.08 0.08
MgO 3578 3.52 354 2.08 313
Ca0 8.872 542 6.43 8.52 6.84
Na2Q 374 3.94 3.96 378 3.94
K20 2.594 260 259 253 285
P205 0.388 0.31 0.37 035 040
Ag, mpkg 236.9
Ag 343.5 323.64 339.42
Au
B 377.53 395.70
Ba 3976 394.89 41388
Be
Bi 345.5
Br
Cd 279.2
Ce 392 378.97 397.20
Cl
Co 362.6 362.02 375.43
Cr 355.6 357.50 37468
Cs 301.9 293.18 307.28
Cu 378.1 369.34 387.10
Dy 379 389.44 408.17
Er 373 376.57 394.67
Eu 379 373.48 381.45
B
Ga 415.0
Gd 376 r8.7s 396.99
Ge 406.9
Hf 368 371.86 389.84
Hp
Ho 385 395,11 41411
I
In 402.9
Ir
La 364 361.14 378.52
L 408.5 408.48 42813
Lu 405 418.76 438 .90
Mn 539.1 540.67 566.67
Mo 375.4 359.93 377.23
Nb 405.4 397,26 416.37
Nd 386 300.25 409.02
Ni 414.8 416.83 436.88
Os
Pb 395.3 366.94 384,59
Pd
Pr 379.1 382.48 400.88
Pt
Rb 368.6 356.78 37384
Re 1069
Rh
Ru
5
Sb 3736 349.52 366.34
Sc 372
Se
Sm 387 380.09 408.85
Sn 344.3 327.24 J42.98
Sr 424 421.16 44141
Ta 369 374.82 382.85
Tb 375 80,25 398,53
Te
Th 388 384 .64 403.14
Tl 5.612
Tm 377 389,25 407.98
u 394 81,48 390,84
v 404.0 388.41 4$17.57
wW 411.1
Y 38046 39875
Yb 409 410,10 42983
Zn 461 456.06 478.00
Zr 369 372.39 200,30




Figura 9. K20 compiled results GP-21, GSE-2G
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Figure 1. Si02 compiled results GP-21, GSE-2G
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Figure 5. Al203 compiled results GP-21, GSE-2G
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Figure 7. Fe203 compiled resuits GP-21, GSE-2G
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Figure 10 P205 compiled results GP-21, GSE-2G
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Figure 12.  As compiled resuits GP-21, GSE-2G
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Figure 13. B compiled results GP-21 GSE-2G
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Figurs 15, Be compiled results GP-21, GSE-2G
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Figure 14,  Ba compiled results GP-21, GSE-2G
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Figure 16 Bi compiled results GP-21, GSE-2G
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Figure 18. Ce compiled results GP-21, GSE-2G
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Figure 17. Cd compiled results GP-21, GSE-2G
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Figure 18. Co complied results GP-21, GSE-2G
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Figure 20. Cr compiled results GP-21, GSE-2G
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Figure 21. Cs compiled results GP-21, GSE-2G
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Figure 22. Cu compiled results GP-21, GSE-2G
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Figure 23. Dy compiled resuits GP-21, GSE-2G
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Figure 25. Eu compiled results GP-21, GSE-2G
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Figure 27. Gd compiled results GP-21, GSE-2G

3
E 2 & - e —
s
]
.§ b1 = - g -
[ - - =
o
200 250 300 50 400 450 500
Er conc,, ppm
=s=Target =a=LAICP-MS =B=GP-21
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Figure 26. Ga compiled results GP-21, GSE-2G
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Figure 28. Ge compiled results GP-21, GSE-2G
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Figure 28 Hf compiled results GP-21, GSE-2G
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Figure 30. Ho compiled results GP-21, GSE-2G
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Figure 33. Li compiled results GP-21, GSE-2G
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Figure 35. Mo compiled results GP-21, GSE-2G
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Figure 37. Nd compiled results GP-21, GSE-2G
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Figure 40. Prcompiled reseults GP-21, GSE-2G
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Figure 34. Lu compiles results GP-21, GSE-2G
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Figure 38. Nb compiled results GP-21, GSE-2G
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Figure 38, Ni compled reesults GP-21, GSE-2G
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Figure 41. Rb compiled results GP-21, GSE-2G

3
gz / = =
H
=
E1]| = e e
& e

0

100 150 200 250 300 350 400 450 500 550
Sc cone., ppm
—i—GP-21

——Targoet —a=GP21

Figure 43 Sc compiled results GP-21, GSE-2G
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Figure 45. Sn compiled results GP-21, GSE-2G
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Figure 47. Ta compiled results GP-21, GSE-2G
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Figure 49, Th compiled results GP-21, GSE-2G
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Figure 42. Sb compiled results GP-21, GSE-2G
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Figure 44. Sm compiled resutts GP-21, GSE-2G
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Figure 48. Sr compilation values GP-21, GSE-2G
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Figure 48. Tb compiled results GP-21, GSE-2G
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Figure 50. Tm compiled results GP-21, GSE-2G
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Figure 54. Y compiled results GP-21, GSE-2G
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Figure 51. U compiled results GP-21, GSE-2G
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Figure 53. W compiled results GP-21, GSE-2G
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Figura 55, Yb compiled results GP-21, GSE-2G
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Figure 57. Zr compiled results GP-21, GSE-2G




