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Diffuse basaltic province refers to clustering of numerous
small-volume magmatic extrusions that display large
spatiotemporal variations but comparable compositions. It
represents the most common type of basaltic activities within
continents, but the source characteristics and mantle dynamics
remains poorly constrained. Here, this is explored via careful
geochemical and thermodynamic numerical modelling studies on
the diffuse basaltic province covering central-eastern Asia
continental landmass[1-4]. This vast basaltic province consisting
of many magmatic fields consistently shows a compositional
transition at around ~110 Ma. The pre-transition basaltic rocks
have major-element compositions straddling the sub-alkaline to
alkaline boundary, arc-type trace-element patterns and enriched
radiogenic isotopic composition while the post-110 Ma ones are
normally low-silica alkaline basaltic rocks characterized by
oceanic-island basalt-like trace-element patterns and depleted
radiogenic isotopic signatures. They are interpreted to originate
from metasomatized lithospheric mantle and silica-deficient
pyroxenite-bearing asthenosphere, respectively. Thermodynamic
numerical modelling study shows that the melting normally
occurs at lithospheric underside steps underlain by moderately
warmed (ca. 1400-1500 oC) asthenosphere with various kinds of
convective instabilities. Together with the magmatic
spatiotemporal variations, the compositional dichotomy of the
studied basaltic province likely reflects heat accumulation in the
asthenosphere due to the thermal blanketing effect of the
coherent central-eastern Asian continental landmass. We suggest
that the geochemical and geodynamic interpretations proposed
here should have general relevance to many other comparable
intraplate diffuse basaltic provinces worldwide.
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