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Fractional crystallization has been suggested to play the most
important role in shifting the composition of Earth's continental
crust from mafic to silicic. However, it remains controversial
whether, and if so how, efficient segregation of crystals occurs in
high-silica (SiO2 > 70 wt.%) magmas owing to the lack of robust
tool for discriminating differentiated melts and complementary
silicic cumulates. Recent studies revealed that plagioclase is
significantly enriched in heavy K isotopes compared to other
coexisting rock-forming minerals (e.g., K-feldspar, biotite and
muscovite). Therefore, discernible K isotope fractionation might
be expected in melts that experience massive plagioclase
crystallization.

Here we report high-precision K isotope data for high-silica
and peraluminous leucogranites from the Himalayan orogen. The
samples display a wide range of δ41K from -0.72‰ to 0.35‰ and
their δ41K are well correlated with trace elemental indicators of
feldspar crystallization (e.g., Ba, Sr and Eu/Eu*). Raleigh
fractionation model suggests that up to ~70% fractional
crystallization is required to account for the light K isotopic
signatures of fractionated leucogranites, while plagioclase
accumulation results in the extreme enrichment of heavy K
isotopes in the leucogranites that have the least evolved
compositions. Our findings provide strong evidence for the
viability of extensive crystal fractionation of high-silica magmas
and highlight the great potential of using K isotopes to study the
magmatic differentiation of high-silica magmas.
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