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Whether or not there is melting of the Earth’s mantle at the core-mantle boundary depends on the thermal boundary layer (TBL) between the adiabats of the lower mantle and outer core. Conventionally, an adiabatic temperature profile within the Earth’s interior is calculated as an isentropic profile that represents a limiting equilibrium state. We have calculated the isentropic thermal profile of the outer core by fixing the temperature at the inner core-outer core boundary to be 4850 (± 200) K, according to Boehler (1993), and allowing for the variation of g, α and Cp as function of depth according to the available data. This results in a temperature of 3345 (± 140) K for the core temperature at the core-mantle boundary that is ~ 550 K lower than the mantle solidus temperature suggested by Boehler (1993) by extrapolation of his experimental data, which was determined up to 2 GPa, to core pressure according to the Kraut-Kennedy relation. Thus, accepting the validity of the experimental data, method of extrapolation and thermodynamic properties, there should not be any melting of the lower mantle at the core mantle boundary, if the thermal profile within the outer core is approximately isentropic. 

Recently, Ganguly (2005) considered the entropy production during adiabatic but irreversible decompression, and its thermal consequence. It was shown that the entropy production during adiabatic decompression results in a thermal profile that is at a higher temperature than the isentropic profile, the magnitude of the difference between the two profiles depending on the density contrast between the upwelling and surrounding materials. We would pursue this approach and evaluate if mantle melting can be introduced by the thermal effects of entropy production.  

  The TBL at the core-mantle boundary is the most important site within the Earth’s interior for the formation of mantle plumes. We have carried out fluid dynamic simulation of the formation and upwelling of the plumes, with and without the effects of entropy production during decompression. We will present the thermal maps of a plume forming approximately at the lower limit of the TBL, and of the surrounding mantle region, as well as the upward transport of a plume as a function of time that is an important component of the time scale of recycling of material at the core-mantle boundary into the mantle and crust.   

