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The geological and geochemical relationship between volcanic 

and plutonic rocks has long been a subject of debate. High-silica 
volcanic rocks, especially rhyolites, are often interpreted as the 
product of interstitial melt extraction from a crystal-rich magma 
reservoir, leaving behind a plutonic cumulate residue. However, 
analysis of volcanic and plutonic whole-rock geochemical datasets 
at global scale suggests that, on average, high-silica plutonic rocks 
are no more cumulate in nature than their volcanic equivalents [1, 
2]. 

Figure 1. Comparison of melt, cumulate, and (to simulate the 
effects of terminal porosity) a melt-cumulate mix, where cumulate 
is combined with 30% residual melt (wt%). 

Here we use trace- and major-element alphaMELTS [3] 
geochemical modelling to test the hypothesis [4,5] that ~30% 
residual melt trapped by the terminal porosity of the plutonic 
residue of rhyolitic melt extraction masks the cumulate signature 
thereof. Our analysis indicates that the geochemical differences 
between extracted melts and cumulate residues remain readily 
resolvable even when accounting for the effects of interstitial melt 
trapped by to the terminal porosity of a compacting crystal mush. 
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