g R awe W W preswe | det
112542 AM 405 30.00kV_ 386 mm_203-3Pa_ CBS

g WM [ | W W e g ofy | 10711720 pressure
420150 |35y | 30.00kv | 356 mm | adtedpa | cos 12:05:02 PM | 40 s | 20.00 kY | 1.70 mm 7.03e-4 Pa | CBS

112018 | awel | W WW | pressue | det
23511 PM 35 s 30.00 KV 3.69 mm _5.25¢-4Pa_ CBS

b 10/11/2017 | dwell H HPW pressure det
oy | oo pressire [— 12:24:33 PM | 40 s | 20,00 kv | 772 ym | 5.37e-4 Pa | CBS

12:27:30 PM | 40 ps | 20.00 kV | 1.62 mm | 5.02e-4 Pa | CBS

g s e w W presure | det
2 12.13.43PM 35p5 | 30.00kV_ 370 mm_110e3Pa_ CBS

'
awel | HV HEW pressure | det
5:23:12PM | 35 s 30.00 kV | 3.58 mm  3.50e-4 Pa_ CBS

g 18 Tavel WW  presswe | det 11712018
3:56:55 PM 35 s 30.00 KV 3.90 mm _4.29-4 Pa_ CBS #®

microns
(]

300 ® 10/11/2017 | dwell HY HRAW pressure | det
! ® | 3:12:16PM | 40 ps | 2000 KV | 2.41 mm | 2.09-4 Pa | CBS
microns

10/11/2017 | dwell pressure det
3:30:05PM |40 ps | 20.00 kv | 2.13 mm | 1.95e-4 Pa | CBS

Figure S1. Electron backsca,ered images of experimental products used in this study.
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Figure S2. Secondary standards for Br compared to accepted literature values
from Marks et al., 2017, Kendrick, 2012 with errors as 1 S.D.
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Figure S3. Bromine SIMS primary calibration for standards of BB1, BB2 and GSE-1G
and GSC.
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Figure S4. Comparison between SIMS and EMPA measurements for Cl. F and
Br had too low detection limits to be measured on the EMPA. A 1:1 line is plotted
for comparison. Limit of detection for Cl SIMS was 0.6 ppm compared to ~320
ppm measured for EMPA (dotted line). There is a fairly good relationship for Cl,
though it was less reliable at lower concentrations, which was closer to the
detection limits for Cl. Three data points have been removed as they were below
the limit of detection for EMPA. Separating the analysis routine for Cl and other
major elements has been shown to optimise halogen measurements with EMPA,
a methodology recently optimised (Flemetakis et al., 2020, Microscopy and
Microanalysis) and so was not attempted in this study, but this may be the cause
for the higher detection limit and outliers.

American Mineralogist: October 2022 Online Materials AM-22-108109
Cassidy et al.: Experimentally-derived F, CI, and Br fluid/melt partitioning



Cassidy et al.: Experimentally-derived F, Cl, and Br fluid/melt partitioning

0.0070.011 0.240.32 0.040.12 0.0200.045 0 4 8
_ 11111 1 1111 111111 11111 1 1111 _g
Si C =
-052 | | -097 | | -065 0.87 | | 099 | | -087 097 | | -085 | | 092 | | 088 [ S
g :. [ ] [ ] Ti
S ST ,ﬂﬂ\ 043 | | -021 | | -050 0.46 0.78 | | -045 0.45 0.62 0.75
o *
d [ce]
[ T ] | o©
0.69 | | -0.81 0.98 0.77 | | 094 0.72 0.92 0.85 |-
e Pe2. [
N o
™ — LJ
S e . Y[ Peee 4 (& % Al
3 Ut A -0.40 0.65 0.23 | | -062 0.56 0.51 0.45
o‘ 1 I [}
.. » i (] : -. Na : 2
.« o o | P o b W -088 | | -091 092 | | -083 | | -081 | | -074 [ ©
. - L ° o - ;
- :o ° v o ¢ o Fl o o Ca
2 3 ﬂ 085 | | -098 | | 0.81 092 | | 0.84
o [ bo oo < ] g oo oo §
o‘ [y Y N
: ° * L * L : 'l Fe : ;
o o e | P ofp e . o o -0.86 0.84 0.83 084 [ <
- O
g od [ X J e [ s 8 P - O
C)_ — o L J L J L g K
] hC o \ ) b o 8 K3
1= [N I R I A I S B R B A B j]jl[ 082 | | -087 | | -081
o _Je < ) [] [ ] ] <
s . . 0
') hd q ° ° e ° ¥4 ° FKD -
0.67 0.70 [
o < *e8 Y of P ody | e S o U § - ¥ -~
_: ¢ ° ¢ '.I . q : ¢ :I ¢ ° l.. ¢ .I ClKE
. ”\H 0.95
o @ Peae | it P . o° 3 fa_o Y-
LJ LJ L J L J LJ LJ LJ Br_KE: 0
P ° [ ] ° .l ° < P ° ° < ° [ ] P ° ° < [ ] ° -
[ [ [ [ ] L [ ] [ d [ iJ » —
TTTT1 — T T S TT I.I.I T - ﬁ_l’_rr — I'TTT - |
1.001.20 0.020.08 0.110.15 0.040.12 1 3 5 515

Figure S5. Scatter plot of Kelud experiments of matrices of different elements and the CI, F and Br
partitioning values,with bivariate scatter plots below the diagonal, histograms on the diagonal, and the
Pearson correlation above the diagonal. In the scatter plots X axes represent the range of values of the
element in the same row, while the Y axes represent the element in the vertical column.
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Figure S6. Scatter plot of Quizapu experiments of matrices of different elements and the CI, F and Br
partitioning values,with bivariate scatter plots below the diagonal, histograms on the diagonal, and the
Pearson correlation above the diagonal. In the scatter plots X axes represent the range of values of
the element in the same row, while the Y axes represent the element in the vertical column.
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O Webster et al., 2014, Phonolite, 200
MPa COz bearing

@ Chevychelov et al. 2008 Phonolites
(non-Au capsules), 200 MPa

e Chevychelov et al., 2008b, Basalt,
200 MPa

e Borodulin et al., 2009
Granite/alkaline, 100 MPa

® Webster and Holloway, 1990 Topaz
rhyolite, 200 MPa

® Kravchuk and Slutskii, 2001,
Haplogranite, 200-730 MPa

® Webster et al. 2009b Phonolite/trachyite, 200
Mpa
Alletti et al., 2014 Phonolite, 10 - 250 Mpa

@ Alletti et al., 2009 Basalt 1- 100 Mpa
Stelling et al., 2008 Basalt, 200 MPa

@ Beermann et al., 2015 Basalt, 100-200 Mpa

® Fiege et al 2014 Andesite, 180-420 Mpa

® Zajacz et al., 2012 Andesite 200 MPa

® Botcharnikov et al., 2007 Andesite, 200 Mpa

@ Botcharnikov et al., 2015 Andesite, 50-300 Mpa

® Doherty et al., 2014 Rhyodacite, 50 Mpa

@ Iveson et al., 2017 Rhyodacite, 240 Mpa
Webster and Holloway, 1990 Topaz Rhyolite,
200 Mpa

® Webster et al., 2017 Rhyolite, 50 -200 Mpa

® Metrich and Rutherford, 1992 Rhyolite, 100
Mpa

@ Bureau et al., 2000 Albite melt, 200 Mpa

® Hsu et al., 2019 Granite, 120-300 MPa

® Tattich et al. 2021 50-800 Mpa

@ lveson et al., 2019 Dacite/Rhyolite, 220 Mpa

[JAlletti et al 2009 CO2 bearing, Basalt, 25 - 100

MPa
OWebster et al., 2014 CO2 bearing,

Phonolite/Trachyte, 200 Mpa

OLesne et al 2011 CO2 bearing, Basalt, 25 -300
Mpa

[ Botcharnikov et al 2007 CO2 bearing, Andesite,

200 Mpa
Hsu et al 2019 CO2 bearing, Granite, 120- 300

Mpa

® Cadoux et al., 2018 Basalt-rhyodacite,
900-1200 C, 100-200 MPa

® Bureau et al., 2010, Haplogranite, 590-
830 C, 660-1880 MPa

® Bureau 2000, Albite melt, 900, 200 MPa

Kelud (basaltic andesite) this study
. 50 MPa

100 MPa
n 50 MPa, XH20= 0.55

Quizapu (dacite) this study
. 120 MPa

O 120 MPa, XH:0= 0.55

Figure S7. The molar Aluminium/Calcium*Sodium*Potassium ratio for data in these
study as a comparison to data from literature for non-brine systems and therefore
thought to represent henrian partitioning. The key is ordered by composition and CO:
bearing experiments are grouped.
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