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Supplementary Fig. 1    Major element oxide contents of natural high-Mg potassic mafic 14 

rocks, compared to those of experimentally produced partial melts. (a) Wozhong bulk rocks vs. 15 

CJ22 experimental melt, (b) Two Buttes vs. CJ24, (c) Fangcheng vs. CJ17, (d) Feixian vs. CJ17, (e) 16 

Sihetun vs. CJ20, (f) Yixian vs. CJ17. Note the generally good match of most elements, except for 17 

TiO2. The latter is due to extraordinarily high TiO2 contents of the amphibole and phlogopite in the 18 

starting materials of this study. See Supplementary Fig. 2 for the definition of fusible components.  19 
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Supplementary Fig. 2    Experimental constraints on the degree of partial melting of meta-21 

somatic mantle components. (a) The degree of partial melting of phl ± amp-bearing peridotites vs. 22 

the abundances of fusible and refractory mantle components. All the data are taken from previous 23 

experimental studies1,2. Note that the total abundance of refractory components remains relatively 24 

constant, though the ol/opx ratio increases significantly (not shown) to buffer the composition of 25 

the partial melts. (b) Experimentally constrained melting degrees of fusible components vs. the 26 

(CaO+FeOt)/K2O ratio of the silicate melts. The dataset includes all partial melting experiments on 27 

natural mantle phl- and/or amp-bearing peridotites and pure metasomatic veins that are available to 28 

date1–3. Melting degrees >100% indicate that not only the fusible components were melted, but also 29 

part of the refractory components. The range of (CaO+FeOt)/K2O ratios in natural magmas is based 30 

on a global dataset4,5, this study. The lack of compositional overlap between experimental and natural 31 

melt compositions at very low and very high melting degrees suggest that the natural alkaline mag-32 

mas formed at melting degrees in the range of ~20‒100%. Abbreviations: amp, amphibole; cpx, 33 

clinopyroxene; grt, garnet; ol, olivine; opx, orthopyroxene; phl, phlogopite; sp, spinel. 34 
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Supplementary Fig. 3    Measured Au content and Au/Cu ratio of sulfides vs. observed sul-36 

fide abundance in mantle metasomatic veins. The grey shaded areas reflect the range in sulfide 37 

abundances expected to have been present in the metasomatic veins that produced the mafic potassic 38 

magmas investigated in this study, calculated based on the S content of the mafic potassic magmas 39 

(0.07‒0.42 wt% S), a sulfide S content of 36.5 wt%, and melting degrees of 20‒100% in the meta-40 

somatic veins (note that the sulfides were exhausted during the partial melting). In panel (a), the 41 

solid line stands for moderate sulfide Au contents as a function of sulfide abundances, whereas the 42 

dash line stands for very high sulfide Au contents. Based on the sulfide abundances and sulfide Au 43 

contents covered by the grey area, the Au contents in the primitive potassic melts were then calcu-44 

lated using the same range of melting degrees as above, returning 1.2‒6.6 ng/g for the case of mod-45 

erate sulfide Au contents, and 3.5‒25 ng/g for the case of very high sulfide Au contents. The melts 46 

would contain 20‒25 ng/g only in the most extreme, probably unrealistic, scenario of a metasomatic 47 

vein that contains the very Au-rich sulfides and undergoes only 20% melting. The Au/Cu ratios of 48 
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the primitive potassic melts should be the same as that of the mantle sulfides as shown in panel (b), 49 

because the sulfides are completed dissolved upon partial mantle melting. 50 

 51 
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