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Comments by the author, 21st March, 2006

This paper introduced the concept of top-down control on mantle temperature and
convection. Insulation of the mantle by supercontinents, and absence of subduction
cooling, can raise the temperature of the underlying mantle and cause melting, uplift and
true polar wandering. We now know that large plates can insulate the mantle, whether
they are continental or not. There is no need to have a large continent in the Pacific in
order to insulate and heat the mantle. Although much of the long-wavelength geoid
originates in the deep mantle, the dynamic topography appears to originate from density
variations in the upper mantle. It is now also known that upper-mantle tomography
correlates with past subduction and with the locations of magmatism.

The concept of continental insulation can be extended to large-plate insulation and is
particularly important when the mantle is near the melting point. A small increase or
decrease in melting temperature in a mantle near the solidus can substantially change the
melt content. Although the change in mantle temperature is calculated to be only a few
tens of degrees in 100 Myr, this is enough to completely melt any eclogite blobs in the
mantle, or to go from a small amount of melt in peridotite to tens of percent of melt.
Lateral temperature gradients can also cause mantle convection by the EDGE effect, also
known as Elder convection.










