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Appendix. Supplementary material

He et al., Crystal versus melt compositional effects on the partitioning of the first-row
transition and high field strength elements between clinopyroxene and silicic, alkaline,
aluminous melts

Supplementary tables

Table S1. Experimental conditions and run products.

Table S2. Trace element compositions of starting materials in ppm, as measured by LA-
ICP-MS under single-spot (30 um) analytical mode.

Table S3. A summary of time-temperature paths for the successful experiments.

Table S4. Major element compositions of the SPI standard glass and pyroxene in wt%,
as measured by EPMA.

Table S5. Major and trace element results for USGS glasses (BIR-1G, BHVO-2G,
BCR-2G), MPI-DING glasses (ML3B-G, StHs6/80-G, T1-G), and the Chinese
Geological Standard Glass CGSG-1 under different analytical modes by LA-ICP-MS.
Table S6. Cpx compositions in terms of molar fractions.

Table S7. Trace element (ppm) compositions of glasses, as measured by LA-ICP-MS
under single-spot (30 mm) analytical mode.

Table S8. Selected major (wt% oxides) and trace (ppm) element compositions of cpx,
as measured by LA-ICP-MS under different analytical modes.

Table S9. Major element (Wt%) composition of coexisting cpx (along the A—B transect
in Figure 1) and galss (random spot analysis) from run 9H07-2, as measured by EPMA.
Table S10. Best fits for lattice strain parameters for individual experiments.
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Supplementary figures and captions
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Fig. S1. Time-temperature paths for the successful experiments. For Batch#H04, runs
were first heated at 1450 °C for 0.5 h, cooled and maintained at 1150 °C for 3 h; runs
were then oscillated between 1100 and 1130 °C for 3 rounds with a heating and cooling
rate of 90 and 6 °C/h, respectively; and the runs were finally decreased to 1100 °C at
rate of 1 °C/h and maintained for 50 h. For Batch#HO05, runs were first heated at 1300 °C
for 40 min, cooled and maintained at 1150 °C for 2 h; runs were then oscillated between
1100 and 1130 °C for 5 rounds with a heating and cooling rate of 120 and 6 °C/h,
respectively; and the runs were finally decreased to 1100 °C at rate of 1 °C/h and
maintained for 68 h. For Batch#HO07, runs were first heated at 1350 °C for 2 h, cooled
and maintained at 1150 °C for 2 h; runs were then oscillated between 1090 and 1130 °C
for 4 rounds with a heating and cooling rate of 160 and 6 °C/h, respectively; and the
runs were finally decreased to 1090 °C at rate of 1.3 °C/h and maintained for 67 h. For
Batch#HO0S, runs were first heated at 1350 °C for 2 h, cooled and maintained at 1150 °C
for 2 h; runs were then oscillated between 1080 and 1130 °C for 5 rounds with a heating
and cooling rate of 200 and 6 °C/h, respectively; and the runs were finally decreased to
1080 °C at rate of 1 °C/h and maintained for 100 h. For Batch#H09, runs were first
heated at 1350 °C for 2 h, cooled and maintained at 1150 °C for 2 h; runs were then
oscillated between 1070 and 1130 °C for 5 rounds with a heating and cooling rate of
180 and 7.2 °C/h, respectively; and the runs were finally decreased to 1070 °C at rate
of 1.2 °C/h and maintained for 40 h.
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Fig. S2
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Fig. S2. Cpx—melt LILE (Na, Sr) and REE partition coefficient patterns obtained from
nine representative runs with a range of melt NBO/T (0.10-0.22) in this study. The
partitioning data from the literature, filtered based on diopsidic cpx with VAl < 0.20,
are shown for comparison.
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Fig. S3
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Fig. S3. Partition coefficients of (a) Mn, Ni, Sc, Cr, Fe, (b) Co, Cu, Zn, and (c) Ti, Zr,
Hf, Nb, and Ta between cpx and melt as a function of equilibrium temperature.
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Fig. S4
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Fig. S4. Onuma diagrams showing partition coefficients for di-, tri-, tetra-, and
pentavalent cations between cpx and melt as a function of ionic radii (in A; Shannon,
1976). Ionic radii in VI- and VIII-fold coordination are taken for cations on the M1 and
M2 site, respectively. The partitioning data are from 12 runs reported in this study.



American Mineralogist: October 2023 Online Materials AM-23-108586
He et al.: Crystal vs. melt effects on trace-element partitioning

Fig. S5
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Fig. S5. Partition coefficients of (a) Cr, (b) Ti, and (c) Ta between cpx and melt as a
function of Al content (p.f.u.) of the cpx. Other partition coefficients for diopsidic cpx
with YAl < 0.2 from the literature are shown for comparison.
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Fig. S6. Partition coefficients of (a) Cr, (b) Ti, and (c) Ta between cpx and melt as a
function of Na content (p.f.u.) of the cpx. Other partition coefficients for diopsidic cpx
with YAl < 0.2 from the literature are shown for comparison.
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