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Fig.1 A laboratory model of a starting thermal plume
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Fig.2  Geochemical characteristics of komatiites and picrites and schematic illustration
of source of mantle plumes originated from the core-mantle boundary
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MANTLE PLUMES LARGE IGNEOUS PROVINCES
AND THEIR GEOLOGIC CONSEQUENCES

XU Yi-gang
Guangzhou Institute of Geochemistry — Chinese Academy of Sciences Guangzhou 510640 China

Abstract Mantle plumes are thermally anomalous materials and arise from the core-mantle boundary or the upper-lower
mantle boundary. Huge energies involved in the starting plumes result in the large-scale melting of the deep mantle and
the formation of large igneous provinces in surface. Geochemical studies of komatiites and picrites of different ages suggest
that the source of mantle plumes during the Archaean was dominated by depleted MORB-type mantle and this type of
mantle was gradually replaced by enriched OIB-type mantle during the Proterozoic. Such an evolution could be related to
increasing frequency and intensity of crustal recycling during the Phanerozoic. Continental break-up climatic change
mass extinctions reversal of magnetic field and formation of some large mineral deposits are somewhat temporally related
to mantle plume activities and generation of large igneous provinces. Finally a brief review is made on the current inves-
tigation on mantle plumes and large igenous province in China.

Key words mantle plumes large igneous province geologic consequence
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