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Study on the mechanism of continental breakup at the eastern margin of
Gondwanaland by numerical simulations
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We performed numerical simulations of 3D global mantle convection to
investigate the mantle convection pattern and surface tectonic condition at ca. 100 Ma. We found
that an extensive subduction zone developed preferentially along the eastern margin of Gondwanaland
when the temperature anomaly of the lower mantle was considered at the initial state of the
simulation. In addition, we performed a series of 2D numerical experiments of visco-elasto-plastic
thermo-chemical convection to investigate the localization of strain in the extending continental
lithosphere. We found that the time taken for seafloor subsidence and subsequent continental breakup

under extensional stress is less than ca. 20 million years. During continental rifting, high-shear
zones developed under the base of the deforming continental lithosphere. The present results
supported one of the proposed hypotheses, where the breakup at the eastern margins of Gondwanaland

occurred via trench retreat.
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