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Abstract: Formation of Large Igneous Provinces ( LIPs) is one of the global multidisciplinary research fronts in geosci-
ences, which involves the working mechanism and process of Earth’s interior, and its effects on resources and environment
through geologic time. The Emeishan LIP is not only the first LIP widely recognized by the international geosciences com-
munity in China, but also one of the most intensely studied LIPs in the world. Based on the sedimentary and geochemistry
evidences, a model of “melting of the mantle plume head” was proposed to explain the formation of the Emeishan LIP. Tt
will give this hypothesis a critical verification whether there exists the compositional and structural records related to

plume-lithosphere interaction within the lithosphere of the LIP. In this study, we used comprehensive geophysical investi-
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gations, including active deep seismic soundings, passive broadband seismic arrays, and dense gravity/geomagnetism
measurements, to identify the signature of ancient mantle plume activities. The structural geometry, physical properties,
and dynamic characteristics recorded in the crust and lithospheric mantle from geophysical investigations compose a joint
constraint of ancient plume activities. The crustal properties collectively suggest that a mafic layer of 15~20 km thickness
and 150~ 180 km width exists at the base of the crust of the Inner Zone. Such a mafic layer reflects a vertical crustal
growth through underplating of large-scale magmatism which was originated at least from the deep mantle and induced kilo-
meter-scale domal uplift at the surface. This study provides a successful example to identify the geophysical signature of
ancient mantle plume activities. The location of crustal magmatic underplating, and discovery of the overriding transparent
upper crust modified by the subsequent magmatic intraplating could provide useful insights into the deep mineral explora-
tion in this area.

Key words: ancient mantle plume; Emeishan Large Igneous Province; comprehensive geophysical investigation; under-

plating; crustal growth ;transparentized upper crust
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Fig.3 Schematic illustration of the compositional and structural records related to the ancient plume activities remained

in the crust and lithospheric mantle. Note that, the drifting away from the original site and the thermal decay would result

in great difficulty in tracing an ancient plume for geophysical investigation
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