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Abstract: Continental lithosphere with low intrinsic density and high viscosity occupies about 30% area of the Y

Earth's surface. Due to its special physical and chemical properties, the continental lithosphere does not actively
take part in the mantle overturn. However, it affects the convective flow and vice versa. Below central Pacific
ocean and Southern Africa lie two high-density thermochemical piles, covering ~20% of the Core Mantle Boundary
(CMB) area. The structure of these thermochemical piles is influenced by the convective flow in the surrounding
mantle. On the other hand, these thermochemical piles have important effects on the structure of mantle
convection. Thermochemical convection models including continental lithosphere and thermochemical piles are
used to investigate the interaction between the continental lithosphere, surrounding mantle and the
thermochemical piles. Our model results show that (1) Violent subduction at continental margins, downward flow
and low upper mantle temperature under continental region, and compressive horizontal stress in continental
lithosphere characterize the main feature of the mantle when the size of the continental lithosphere is small.
When the size of the continent is large, subduction at continental margins becomes weak; mantle under
continents flows upward; temperature in the upper mantle is high, horizontal stress in the continental lithosphere
is tensile. (2) Lithosphere-Asthenosphere Boundary (LAB) in the continental region is deeper and colder than that
in the oceanic region. With the increase of continental size, these differences decrease. (3) The abundance of
thermochemical piles in continental region is positively correlated with the size of continental lithosphere, i.e. low
for small continental size and high for large continental size. (4) Surface heat flux is high and fluctuates violently
with time in the oceanic region while low and fluctuates weakly with time in the continental region. CMB heat flux
under thermochemical piles is lower than the surrounding mantle region.
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