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Kanuarckast skeneannusi ®. I1. PadywnHckoro,
cHapsKendas npn coxeiicteun Pycckoro eorpapuy. OGuectsa.
' 1908—1910 T.
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Fig. 4. Major convection pattern of the Earth’s mantle showing superplumes and
one super-downwelling (modified afier Maruyama, 1994). Newly discovered
observations are: (1) the presence of a ultralow-velocity zone (ULVZ) right below
the superplume, (2) phase transformation of perovskite over post-perovskite at the
top of the D" layer, (3) thickness of the D” layer is variable, (4) a huge topographic
depression in central to east Asia is related to the cold super-downwelling in the
mantle, (5) WPTZ corresponds to the region under which the coldest mantle is
present, and (6) asymmetric inner core due to either phase change, heterogeneous
rheology, or heterogeneous composition. See text for discussion.
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Fig. 18. A simplified cartoon showing the mechanism of formation of a superplume at the CMB under the central part of a supercontinent. The presence of post-
perovskite is a key to convert the coldest-T to the hottest-T with time. (1) Top figure shows the formation of a supercontinent by successive collisions and
amalgamation of continents around a nuclei of continents. By this process, large amounts of subducted slabs are stagnant, and finally collapse to accumulate on the
CMB. (2) The sek ion of slab under the sup inent forms a slab graveyard, to make a thick D" layer in which post-perovskite appears. The resultant
steep geothemnal gradient on the CMB promotes a phase change from pPV to PV to reduce the thickness of the D" layer. Recycled MORB within the slab graveyard
starts to melt to yield a heavy melt and residual andesitic plume. Small plumes begin to rise from the center underneath the supercontinent nucleus. (3) With time, the
small plumes form bigger ones by amalgamation due to attraction, and finally a superplume. When the superplume reaches the sup i rifting begins with
kimberlitecarbonatite explosive magmatism, and is followed by flood basalts.
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