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Partial melting in the crust is important for the evolution and
long-term stability of continental crust [1]. For example, melting
in the lower crust can remobilize water [2] and radiogenic heat
producing elements [3]. Ultimately, this strengthens the residual
crust. The Anosyen domain in southeastern Madagascar is a well
preserved ultrahigh-temperature metamorphic (UHTM) terrane
that formed during the amalgamation of Gondwana [4]. Like
many UHTM terranes, the heat sources required to reach UHTM
in the Anosyen domain are a matter of debate [5, 6]. Based on
new zircon δ18O, εHf(t) compositions, and U–Pb dates in plutonic
rocks from the Anosyen domain, we infer that the foundering of
the lithospheric mantle amplified mantle heat conduction into the
crust. Plutons, formed from magmas originating in the lower
crust, predate peak metamorphism by ~20–40 million years. This
is consistent with foundering-induced basal heating that swiftly
led to partial melting in the lower crust. Only tens of millions of
years later did the thermal pulse associated with foundering reach
the middle crust, where it culminated with UHTM and anatexis.
Here and elsewhere, crustal differentiation via partial melting
may occur on the lengthscales and timescales of mantle heat
diffusion.
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