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ention now is focused upon the lowermost mantle, near the core-mantle
boundary, y interesting problems remain to be addressed in the shallower mantle. This
talk will briefly review aspects of four of these remaining problems. At the base of the
transition zone, recent measurements of the Clapeyron slope of the equilibrium between
ringwoodite and the assemblage of silicate perovskite plus periclase have yielded values
significantly smaller than earlier estimates. Can any subset of these’ values be
simultaneously consistent with high-pressure experiments, calorimetry, and seismological
observations of the 660-km discontinuity? At the top of the transition zone, a number of
seismological observations have suggested the presence of a thin layer of melt atop the
410-km discontinuity, and such a melt layer has been interpreted to be a consequence of the
presence of water in the upper part of the transition zone. Normally, chemical equilibrium
between coexisting phases is maintained at any given depth, while equilibrium within a
given phase across a finite depth range is not attained due to slow rates of solid-state
diffusion. If water lowers such transport rates near the top of the transition zone, what
might be the consequence for seismic velocities? In the lower mantle, observed scatterers of
seismic energy often are attributed to subducted oceanic crustal material, where velocity
perturbations of several percent suggest the presence of high-pressure phases of silica.
However, free silica is unstable in contact with peridotite, as it reac
form silicate perovskite. Given measured diffusion coefficie
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