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RECALIBRATION OF THE EMPIRICAL MODEL OF TAaBLE S1. Coefficients in the regression equations of Tiepolo et al.
TIEPOLO ET AL. (2007) (2007) recalibrated using the partitioning data compiled in
) o ) this study (Table 1).
We recalibrated the melt composition model of Tiepolo et al. 7 To B To
(2007) for 15 elements (REE+Y) using our compiled database. |5 506 0.02 5.26 0.02
Their model takes on the following expression, Ce -5.23 0.02 6.6 0.02
Pr 214 0.04 0.89 0.04
amph-melt Nd -4.84 0.02 7.34 0.02
InD™ =a+bX /X, S sm e oo PO
Eu -4.42 0.03 74 0.04
. . . Gd -4.15 0.01 7.34 0.01
where a and b are constants determined by linear regression 1y, 456 003 829 004
analysis of individual amphibole-melt REE+Y partition coef- Dy -4.59 0.02 8.16 0.02
: . : ot Y -4.02 0.02 6.84 0.02
ﬁCIents, X'”,/X is the measure of melt polymerlzatlon (mole frac Ho g 0.03 023 004
tions of Si and Al balanced by alklais, Nielsen 1985). The new g 481 0.02 836 0.02
coefficients obtained from the recalibration are given in Table S1.  Tm -6.04 0.03 1034 0.03
Yb -5.06 0.02 8.39 0.02
Lu -5.93 0.03 9.28 0.03
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FIGURE S1. Example of the procedure used to filter unusual experimental REE partitioning data. (a) Partition coefficients of similarly incompatible
element pairs in experiments (gray dot) with the off-trend data highlighted in cyan color. The red line is a linear least squares fit to the data. (b)
Onuma diagram (Onuma et al., 1968) showing the partition coefficients (yellow dots) measured in the highlighted experiment in a, and the outlier
element is highlighted in cyan color. The red line is a non-linear least-squares regression to the lattice strain model (Blundy and Wood, 1994). This
particular example shows that there is a Eu anomaly in the experimental partitioning data that must be filtered.
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FIGURE S2. Comparisons of measured amphibole-melt partitioning
data (yellow circles) and those predicted by the melt composition model
(Egs. (1, (11)—(13)). Dashed lines are the 95% confidence interval of the
predicted partition coefficients.



Partition Coefficient

Partition Coefficient

AMERICAN MINERALOGIST: NOVEMBER 2017 DEPOSIT AM-17-116110

FigureS3-1 FigureS3-2
T T T T T T T T T T T T
10" 3F El3 E 10'F El3 El3 E
10° E - 4 j
E &Wﬂ‘loed%m
1 Qd
-1 L JdL L -1 JL L
10 Run# A-N-melt* Run# A-N-melt Run# A-N-synth 10 Run# B-T-0.89 Run# B-T-0.89 Run# B-T-0.94
T=1015°C T=1015°C T=1015°C T=1035°C T=1055°C T=1015°C
P=1.4GPa P=1.4GPa P=1.4GPa P=1.4GPa P=1.4GPa P=1.4GPa
» Tiepolo et al. 2000 1 Tiepolo et al. 2000 Tiepolo et al. 2000 » Tiepolo et al. 2000 Tiepolo et al 2000 Tiepolo et al. 2000
10 T T T T T T 10 T T T T T T
10'F HF HF E 10'F HF HF E
€
2
K
=
15
Q
o
f=
kel
£
©
o
4 GPa 4G
Tlepolo etal. 2000 Tlepolo etal. 2000
T T T T T T T T
Q i i
': Z id
e
Qa
N
4 A\ 4
107 Run# A-M-0.45 E Run# B-T-0.89 JF Run#B-T-0.89 \3 107 E Run# B-T-0.97 E Run#B-T-0.97 3F Run#B-M-0.45
T=950°C T=975°C T=1015°C T=975°C T=1015°C T=1045°C
=1.4GPa =1.4GPa P=1.4GPa P=1.4GPa =1.4 GPa P=1.4GPa
» | Tiepolo etal. 2000 Tiepolo et al. 2000 Tiepolo et al. 2000 |, Tiepolo et al. 2000 Tiepolo etal. 2000 Tiepolo et al. 2000
10 1 1.1 12 1 105 11 115 12 1 105 11 115 12 10 1 1.1 12 1 105 11 115 12 1 105 11 115 12
lonic radius (A) lonic radius (A)
FigureS3-3 FigureS3-4
T T T T T T T T T T T T
10'F El3 HF E 10'F HF HF E
10° E E 3 ElS E
-1
107 F Run#B-M-0.75 E Run# B-M-0.90 E Run# 1446 E Run# 1447 3
T=1050°C 9F T=1050°C \ T=1050°C T =1000°C 3
P=1.4GPa ][ P=14GPa 4 GPa \][ P=15GPa P =1.0 GPa
2 Tielpolo etal. 2|000 Tielpolo etal. 2|000 Trepolo etal. 2000 » Adam & Green 2003 Adlam & GreenI 2003 Adlam & GreenI 2003
10 T T T T T T 10 T T T T T T
10'F El3 El3 E 10'E El3 El3 E
€
k)
9
= - . -
[
3 o
S 7
AL L £ L L _
10 Run# B-K-1.00 FE Run# B-K-0.50 K Run# 27 Run# 34
T=1070°C T=1030°C o T=1100°C T =1050°C q\é\
P=1.4GPa P=1.4GPa P=1.5GPa P =25GPa
2|, Tiepolo et al. 2000 Tiepolo et al. 2000 Tlepolo et al. 2000 5 Adl'am & Green 2003 Dajphe & Baker 2000 Daphe & Baker 2000
10 T T T T T T T T T T 10 T T T T T T T T T T
10'F El3 HF E 10'F HF HF E
100F El3 El3 E 10%F El3 El3 E
] _ 8o
107 F 3 3 E 107" F - 3 E
Run# 1518 Run# 1549 N Run# 3048T-1 Run# 12 Run# 41 Run# 43 Y
T=1100°C \ T=1050°C \ =1092°C =1100°C =1075° c =1050°C N\
P =2.0 GP: \ P =20 GPa \ P 1.5 GPa P_1 GPa P 25 \ P 1.5 GPa
; Adam & Green 1994 Adam & IGreenI 1994I \ LaTourrette et al 19?5 A o Dalphe & Baker 2000 Dalphe & Baker 2009 N DaIphe & Baker 2009
10 1 1.1 121 105 11 115 12 1 105 11 115 12 10 1 1.1 121 105 11 115 12 1 105 1.1 115 12

lonic radius (A) lonic radius (A)



Partition Coefficient

Partition Coefficient

102

AMERICAN MINERALOGIST: NOVEMBER 2017 DEPOSIT AM-17-116110
FigureS3-5 FigureS3-6
T T T T T T T T
] %Q\ d
] %o
1 \
E Run# 23 E Run# 25 107 Run# RN13V2 \FEF Run# RN14v2 E Run# RN15V2
T=1000°C T=1000°C T=860°C T=830C T=780°C
P=1.5GPa P=22GPa P =0.7 GPa P =0.7 GPa P=0.7 GPa
Dalphe & Baker 2000 Dajphe & Baker 2000 | » Nandedkhar et al. 2016 Nandedkhar et al. 2016 Nandedkhar et al. 2016
T T T T T T 10 T T T T T T
3 iF iF E 10'F iF iF E
€
2
L
_ &
I
Q
[&]
<
8
L E 10k L
Run# RN8outer E 10 Run# T85LLH Run# ABALLH Run# 478LLH
T=1010°C o T =940°C T=940°C T =940°C
P=1.0GPa P =0.7 GPa P =0.7 GPa P =0.5GPa P =0.5GPa P =0.5GPa
Adam & Green 2006 Nandedkhar et al. 2016 Nandedkhar et al. 2016 . Hilyard et al. 2000 Hilyard et al. 2000 Hilyard et al. 2000
T T T T T T T T T T 10 T T T T T T T T T T
L L L 4 L L L
Run# RN10s Run# RN11 Run# RN12V2-2 \\\¥ 10 Run# AT4LLH Run# 557LLH Run# T85LLH
T=950°C T=920°C T=2890°C T =940°C T =940°C T=945°C
P =0.7 GPa P =0.7 GPa P =0.7 GPa P =0.5GPa P =0.5GPa P=0.2 GPa
Nalndedkhar e!l al. 2016 Nalndedklhar e!lal. 20|16 Nalndedklhar etl al. 20|16 5 Hilyard etal. 2900 Hilyard elt al. 2|000 Hilyard elt al. 2(IJOO
1 1.1 1.2 1 1.05 11 115 1.2 1 105 11 115 1.2 10 1 1.1 1.2 1 105 1.1 115 12 1 105 1.1 115 1.2
lonic radius (A) lonic radius (A)
FigureS3-7 FigureS3-8
T T T T T T T T T T T T
3 3F El3 3 10'F iF iF E
-1
E Run# T85LLH E Run# ABALLH E Run# 478LLH 107 E Run# 557NST E Run# T85NST E Run# T85NST g
T =940°C JF T=940°C T =940°C T =940°C T=945°C T =940°C
P=0.2GPa ] =0.2GPa P =0.2GPa =0.2 GPa
Hilyard etal. 2000 1 Hilyard etal. 2000 Hilyard etal. 2000 Hilyard etal. 2000
T T T T T T T T
€
2
o
o £ o o
[
Q
(]
c
S
L L \ E 41 L
Run# 478LLH Run# 557LLH Run# T85NST A % 10 Run# 478NST Run# AT4ANST Run# 557NST
T =900°C T =900°C T =940°C o T =940°C T =940°C T =940°C
P=0.2GPa P=0.2GPa P =0.5GPa P =0.2GPa P =0.2GPa P=0.2GPa
Hilyard etal. 2?00 Hilyard etal. 2900 Hilyard etal. 2900 102 Hilyard etal. 2900 Hilyard etal. 2900 Hilyard etal 2900
T T T T T T T T T T T T T T T T T T T T
3 3F El3 3 10'F iF iF E
-1
E Run# ABANST FE Run# 478NST E Run# ATANST 107 E Run# 478NST E Run# 557NST HE Run# ABAYZG
T=940°C T=940°C T=940°C T =900°C T=900°C T =940°C
P =0.5GPa P =0.5GPa P =0.5GPa P=0.2GPa P =0.2GPa P =0.5GPa
Hilyard etal. 2900 Hilyard et al. 2?00 Hilyard et al. 2900 o Hilyard etal. 2900 Hilyard et al. 2900 Hilyard et al. 2900
1 1.1 1.2 1 105 11 115 12 1 105 1.1 115 1.2 10 1 11 1.2 1 105 1.1 115 12 1 105 1.1 115 1.2

lonic radius (A)

lonic radius (A)



Partition Coefficient

Partition Coefficient

10

AMERICAN MINERALOGIST: NOVEMBER 2017 DEPOSIT AM-17-116110

FigureS3-9 FigureS3-10

\Y -1
E Run#478YZG E Run# ATAYZG 3E Run#557YZG A 107 F Run# 557YZG \' E Run# 900 La+Hf E Run# 900 Ce+Eu
E T=940°C T=940°C T=940°C ) T=900°C T =900°C T =900°C
[ P=0.5GPa P=0.5GPa P=0.5GPa P=0.2GPa P =1.0 GPa P =1.0 GPa
i Hilyard etal 2900 Hilyard etal. 2900 Hilyard etal. 2900 y Hilyard etal. 2?00 KIe:in et al. 199|7 KIe:in etal. 199|7
T T T T T T 10 T T T T T T
3 3F 3F E 10'F El3 El3 E
E G =
C o
2
=
[
Q
o
<
o
L L L E ok 4L Jb
E Run#T85YZG Run# T85YZG Run# T85YZG s 10 Run# 900 Nd+Er Run# 900 Sm+Yb Run# 900 Gd+Zr
F T=940°C T=945°C T=940°C & T=900°C T=900°C T=900°C
[ P=05GPa P=0.2GPa P=0.2GPa P=1.0GPa P=1.0 GPa P=1.0 GPa
Hilyard etal. 2900 Hilyard etal. 2900 Hilyard etal. 2900 102 Klqin etal. 199|7 Klqin etal. 199|7 Klqin etal. 199|7
T T T T T T T T T T T T T T T T T T T T
Jb Jb 4 10k JL JL .

N\
-1
E Run# 478YZG E Run# ATAYZG JE Run#478YZG 10 Run# 900 Dy+Lu E Run# 850 La+Hf JE Run# 850 Ce+Eu \3
F T=940°C T =940°C T =900°C T =900°C T =850°C T =850°C
[ P=02GPa P=0.2GPa P=0.2GPa P =1.0 GPa P =1.0GPa P =1.0GPa
i Hilyard etal 2000 Hilyard et al. 2000 Hilyard et al. 2000 2 Klelin etal. 1997 Klelin et z;l. 1997 | Klelin et zlxl. 1997 |
1 1.1 12 1 105 1.1 115 12 1 105 11 115 1.2 10 1 1.1 12 1 105 1.1 145 1.2 1 105 1.1 115 12
lonic radius (A) lonic radius (A)
FigureS3-11
Figure S3-12
T T T T T T fgure
g- El3 El3 E T T
v €
L 4 o
E S
F =
F [
F Q
L [$)
s
E Run# 850 Nd+Er E Run# 850 Sm+Yb E Run# 850 Gd+Zr E .
F T=850°C T =850°C T =850°C $10°F Run# 800 Dy+Lu
[ P=10GPa P =1.0GPa P =1.0GPa T=2800°C
Klelin etal. 1997 Klelin etal. 1997 Klelin etal 1997 Elz 1.0 GlP?997
in et al.
T T T T T T 10’ 2 qneta
L 4L 4L 4 1 1.1 1.2
3 - lonic radius (A)
b
£ Run# 850 Dy+Lu E Run# 800 La+Hf E Run# 800 Ce+Eu FIGURE S3. Comparisons of measured amphibole-melt partitioning
F T =2850° T =800° T = 800° . . . ..
Fop =?ﬁ? cha p_ ?‘_’é’ cha p_ ?‘_’é’ cha data (yellow circles) and those predicted by the mineral composition
| ginetal, 1997, , , , |[, gineta 1997, , , , [, Kqnetal 1997, , model (Egs. (1, (14)—(16))). Dashed lines are the 95% confidence interval
T T T T T T T T T T . .. .
L Jb Jb i of the predicted partition coefficients.
E Run# 800 Nd+Er E Run# 800 Sm+Yb E Run# 800 Gd+Zr
E T=800°C T=2800°C T=2800°C
[ P=1.0GPa P=1.0GPa P=1.0GPa
Klelin etal. 199|7 Klelin et all. 199|7 L Klelin et all. 199|7 L
1 1.1 12 1 105 11 115 12 1 105 1.1 115 1.2

lonic radius (A)



AMERICAN MINERALOGIST: NOVEMBER 2017 DEPOSIT AM-17-116110

4 x10° 4 x10° 4 x10°
3 (a) o 3 (b) o 3 () o
] B I 1 8.9 o ]
o P
S 2F o oo 00(% . S 2 o . o 2 © 6o 4
@ 0 %% o0 ° o b8 08% @ ° ° %o
= 00 Bl Poo = §3 0 ¢ o® = ° ° co
© o0 o ® Bo.g °° ©° © o o O
g T 000 O00 i g 1o Q)ccocc i g Tr ®o @:C% i
(e} [e]
§ ‘2000%0 2 %000 <§°oo° § c?%agq>
1 1 1 1 1 O 1 1 0 1 1 1
04 06 08 1 1.2 0 0.2 0.4 0.6 0.5 1 1.5 2 2.5
amph amph T
XNa XK XAl

FIGURE S$4. Plots of amphibole-melt Sm partition coefficient against (a) Na, (b) K, and (c¢) tetrahedrally coordinated Al in the amphibole. The
partition coefficients of Sm are normalized using Eq. (17). The partitioning data are from the compiled experiments in Table 1.
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FIGURE S5. Major element composition of the samples from Mt. Pelée in the Lesser Antilles Arc (Davidson and Wilson, 2011) and Anatahan
Island in the Mariana Arc (Wade et al., 2005). Also plotted are subsets of the 0.7 GPa melts (Nandedkar et al., 2014) and 0.4 GPa melts (Nandedkar,
2014) that have similar major element concentrations to those in the samples, which were used for the calculation shown in Figure 8. The major
element concentration of the experimental melts is normalized on an anhydrous basis since some experiments have H,O contents of up to 8.7 wt%.
The numbers associated with each circles correspond to experimental temperatures in degrees Celsius. The red circles are 0.7 GPa melts saturated
in clinopyroxene, the blue circles are those saturated in amphibole, and the green circles are the 0.4 GPa melts.



