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Analytical methods

Laser Ablation (LA)
Inductively coupled plasma
mass spectrometry (ICP-MS)

Electron Probe Micro Analyzer
(EPMA)
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Electron Probe Micro Analyzer (EPMA)

Sample name | Si02 | Ti02 | ARO3 | FeO | MnO | MgO | Ca0 Na20 | K20 P205 | Cr203 | NiO | Total

Inclsion 1 {014 175] 2314 2513 021 1212 0.00 0.00 0.00 000] 3362 015] 9625
Inclsion 2 | 292 1730 2233 2404 024) 1429 002 0.00 0.00 001 2752 017 9326
Inclsion 4 153 174 2273 | 2458 023] 1320 001 0.00 0.00 000] 3057 016 9476
Olivinel 39.07 0021 004 139 021] 4508 0.29 0.01 0.00 0.01 0.09 022 9898

Olivine2 I 3399 | 0001 005| 14050 023] 45145 030 0.01 0.00 0.01 006 024 9909

KRR3-DGO03-12/ Host mineral Zf inclusions 2/ EPMA ZISFEA! &
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/ LA-ICP-MS
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LA-ICP-MS
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Halogen geochemistry

Island Halegens in Crust
Arcs o

/ & Hydrosphere

Cl

Halogen

Pokrovski et al., 2006

S. Kohn, unpublished image

Hydrothermal ore formation
Magma origin
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Standard Reference Material (SRM) for halogens

Halogen (F, Cl, Br, | +S) standard X|£6}= 0| &
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/Standard Reference Material (SRM) for halogens

Halogen standard X/ Z}a}%/

S{Z et A& KI, Nal, CaCl,
JB-1b KCl, FeS,, CaF,
Fe,O,, LiBr

Flux

Li,B,O,

Lithium tetraborate

XRF FX{2| &HH|
“Bead machine”




Standard Reference Material (SRM) for halogens
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/Standard Reference Material (SRM) for halogens
Analytical method

Electron Probe Micro Analyzer Ex) Z STD - 10 point
(EPMA)



Standard Reference Material (SRM) for halogens
& E TEST

STD1
No. F Al;03 | MgO | NaO SO3 Br CuO | MnO | TiO: Cl I K20 P>0Os CaO Li.O B2O3

1 0.357 4413 2.668 1.138 0.195 0.039 0.006 0 0.406, 0.329 0.042 1.681 0.045 6.945 8.8 41.15

2 0.05 4.367 2.682 1.148 0.199 0 0 0 0.358 0.335 0.011 1.742 0.088 7.095 8.8 41.15

3 0.213 443 2.681 1.161 0.212 0.351 0.013 0 0.384 0.393 0.057 1.739 0.096 7.049 8.8 41.15

4 0.287 4.285 2.659 1.26 0.194 0.506 0 0 0.376 0.328 0.018 1.751 0.092 7.037, 8.8 41.15

5 0.505 4.362 2.633 1.127 0.193 0 0.051 0 0.333 0.399 0.011 1.746 0.072 7.004 8.8 41.15

6 0.31 431 2.673 1.143 0.184 0.194 0 0 0.359 0.339 0.012 1.738 0.102 6.926 8.8 41.15

7 0.25 4.319 2.67 1.159 0.228 0 0 0 0.36 0.362 0 1.703 0.043 6.988 8.8 41.15

8 0338 4457] 2681 1.279 0.184 0  0.006 0 0368 036 0.037] 1633 0.108  7.084 8.8 4115

9 0.491 4.528 2.783 0.734 0.146 0 0.013 0 0.362 0.356 0.032 1551 0.065 6.908 8.8 41.15

10 0.379 4.425 2.588 1.219 0.192 0.349 0 0 0.341 0.374 0.013 1.674 0.08 6.959 8.8 41.15
Average 0.32 4.39 2.67 1.14 0.19 0.14 0.01 0.00 0.36 0.36 0.02 1.70 0.08 7.00 8.80 41.15
STDEV 0.13 0.08 0.05 0.15 0.02 0.19 0.02 0.00 0.02 0.03 0.02 0.06 0.02 0.07 0.00 0.00
ERROR 41.80 171 1.82 13.30 1094 133.70] 17642 0.00 5.70 7.11 76.46 3.78 28.60 0.94 0.00 0.00

STD2
No. F Al,O3 | MgO | Na;O SO3 Br CuO MnO TiO; Cl I K20 P20s CaO Li.O B.0Os3

1 0.306 4487 2.816 1.791 0.344 0 0.032 0 0.346 0.443 0.019 3.465 0.084 7.691 8.8 41.15

2 0.539 4411 2.704 1.739 0.402 0.193 0.013 0 0.336 0434 0.078 3.357 0.082 7.654 8.8 41.15

3 0.568 4.599 2.662 1.668 0.288 0.427 0.006 0 0.409 0.44 0.023 3478 0.094 7.693 8.8 41.15

4 0.663 4.396 2.677 1.847 0.31 0.271 0 0 0.298 0.353 0 3.666 0.086 7.626 8.8 41.15

5 0.508 4.46 2.726 1972 0.251 0 0 0 0.315 0.444 0.015 3.352 0.07 7.656 8.8 41.15

6 0.534 4.527 2.787 1.767 0.312 0 0.109 0 0.321 0.442 0.033 3444 0.09 7.597 8.8 41.15

7 0.249 4.645 2.551 177 0.319 0 0 0 0.393 0.462 0 3.598 0.096 7.692 8.8 41.15

8 0.485 4818 2.795 1.249 0.281 0.116 0.025 0 0.333 0.483 0.019 2.878 0.112 7.701 8.8 41.15

9 0.427 4513 2.688 1.813 0.349 0 0.07 0 0.346 0431 0.051 3.384 0.091 7.683 8.8 41.15

10 0.35 4.524 2.683 1.836 0.327 0.346 0 0 04 0.456 0.023 3.39 0.08 7.589 8.8 41.15
Average 0.46 4.54 271 175 0.32 0.14 0.03 0.00 0.35 0.44 0.03 3.40 0.09 7.66 8.80 41.15
STDEV 0.13 0.12 0.08 0.19 0.04 0.16 0.04 0.00 0.04 0.03 0.02 0.21 0.01 0.04 0.00 0.00
ERROR 27.78 2.74 2.87 10.97 13.09] 12148 14398 0.00 10.92 7.71 90.01 6.19 12.66 0.54 0.00 0.00




Standard Reference Material (SRM) for halogens
& E TEST

STD4
No. F Al;03 | MgO | Na:O SOs3 Br CuO | MnO | TiO; Cl I K20 P2Os CaO Li20 | B20O3
1] 0389 10209 6131 2.193 0.228 1.028 0 0 0.77]  0.385 0 4233] 0.144] 10.946 33| 15431
2| 0458 10.103] 5863 2.332 0301 0115 0.051 0 0786 0402 0062 4185 0152 10.984 3.3] 15431
3] 0316] 9572 5698 2291 0.245] 0.845 0.032 0 0772] 0369 0.012] 4235 0.191] 10.995 33| 15431
4 0.034] 10.105] 5.902] 2405 0.246/ 0.306 0 0 0794 0.245 0.058 4.185 0.22] 10.916 33| 15431
5/ 0.265 10.008] 5.878  2.357 0.222 0 0102 0 0821 0392 0.055 4.243 0.18 10.96 33| 15431
6 0 10.082] 5978 2.16 0.193 0 0.032 0 0864 0.025 0.024 402 0189 10.993 3.3] 15431
7] 0.045 10.156] 6.124] 2443 0.231 0 0 0 0809 0416 0.046] 4276/ 0.179] 11.045 33| 15431
8 0432 10.001] 5878 2438 0.257 0 0.032 0 0799 0382 0.049 4173 0163 10.827 33| 15431
9 0.273] 10.068 5908  2.284 0.214] 0.612] 0.019 0 0.786 024 0.059 4214 0123 11.101 33| 15431
10] 0.546] 10.16] 6.185 2416 0.245 0 0 0 0.75 0373 0.051] 4.169 0.156| 10.921 33| 15431
Average 0.28] 10.05 5.95 2.33 0.24 0.29 0.03 0.00 0.80 0.32 0.04 4.19 0.17) 10.97 330 1543
STDEV 0.19 0.18 0.15 0.10 0.03 0.40 0.03 0.00 0.03 0.12 0.02 0.07 0.03 0.07 0.00 0.00
ERROR 69.74 1.78 2.53 4.28 12.12] 136.10] 119.66 0.00 398 37.70] 5222 167 16.36 0.68 0.00 0.00
STD5
No. F Al203 | MgO | NaxO SOs3 Br CuO | MnO | TiO; cl I K20 P.Os CaO Li.O
1] 0.056] 9.285| 5448  2.248 0.145] 0.266 0 0 0676/ 0374 0.033 3.62] 0151 11.243] 3.872
2 0395 9326 5.643 2306 0.128 0.686 0 0 0764 0348 0.041 3.63] 0151 11.318 3.872
3] 0685 9.093] 5561 2.265 0.152 0 0013 0 0678 0.334 0 3.701] 0.184] 11.246] 3.872
4 0263 9.051] 5522 2.206 0.112] 0115 0.051 0 0.76]  0.353 0 3588 0451 11197 3.872
5 0613 9162 541 2273 0.132 0 0.044 0 0745 0366 0.022] 3623 0119 11.145 3.872
6l 0528 9157 5335 2208 0.091] 0.038 0 O 0745 0355 0.032] 3688 0184 11.216] 3.872
7. 0263 9.203] 5535 2.299 0.116] 0.612] 0.057 0 0.693] 0.334 0.03] 3642 0172 11327 3.872
8 0193 9175 54 2.33 0.13 0 0 0 0732 0335 0.03] 3636 0.174] 11.243] 3.872
9 0431 9272] 5602 2264 0.159] 0.382] 0.013 0 0832 0303 0055 3.659 0107 11.221] 3.872
10 0.329] 8947 5596 2.284 0.14 0 0 0 0809 0249 0.017 343] 0.155 11458 3.872
Average 0.38 9.17 5.51 2.27 0.13 0.21 0.02 0.00 0.74 0.34 0.03 3.62 0.15 11.26 3.87
STDEV 0.19 0.12 0.10 0.04 0.02 0.27 0.02 0.00 0.05 0.04 0.02 0.08 0.03 0.09 0.00
ERROR 51.88 1.25 1.85 1.76 15.53] 126.64 131.83 0.00 7.00 10.80] 65.77 2.07]  16.65 0.77 0.00




Standard Reference Material (SRM) for halogens
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