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Continental crust is derived from mantle melts and undergoes internal
differentiation leading to rocks of evolved silicic compositions and dense mafic
residues. Bulk mass balance calculations indicate that, on average, continental
crust has lost a large fraction of its mafic residues. This has been attributed to
foundering at the base of the crust or to a Rayleigh-Taylor (R-T) instability
developing out of layered crust. In all cases; the efficiency of the mechanism
depends on ambient crustal temperatures through its impact on rheology.
Chemical differentiation between silicic and mafic end-members also involves
separation of radioactive heat sources. Such separation leads to preferential
storage of radioactive elements in the upper crust and hence implies a
decrease of crustal temperatures. In turn, this leads to strengthening of the
lower crust which acts against foundering or R-T instability at the base of the
crust.

The proposed research will involve thermal calculations as well as dynamical
models of buoyancy-driven processes in the lower crust. The models will be
constrained using data on heat flow and heat production in stable crust and
also using the few areas on Earth where lower crustal assemblages can be
found on the outcrop.
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