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Study on the Mechanism of Mantle Plume Production:
Taking Ferrar as an Example
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Abstract According to the mantle convection control equations, taking the Ferrar large igneous province (LIP)
erupted at 180 Ma as an example, we used the 3D numerical simulation method and introduced Pangea
supercontinent, large low shear velocity provinces (LLSVPs), subductions surrounding Pangea supercontinent to
simulate mantle convection process. The evolution process of Ferrar LIP from the interior thermal boundary layer
of the earth (such as the core-mantle boundary) and the related factors affecting the location of mantle plumes are
discussed. The results show that the shape of LLSVPs and the distance between subduction zone and LLSVPs’
edge have great influence on the location of mantle plumes. The mantle plumes often rise from the position where
the curvature of the LLSVPs’ edge is large, and gradually shift away from the LLSVPs’ edge with the increase of
the distance between the subduction zone and the LLSVPs’ edge. The viscosity of the subduction zone affects the
timing of the mantle plume emergence, but not the location of the mantle plume production.
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Table 1 Key parameters of the model
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