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Role of viscoelasticity in mantle convection models

Maxwellian viscoelasticity in StagYY
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Topography: cylinder is fixed in space

Topography: cylinder is advected with the flow

Results: case study Stress memory in mantle convection

Viscoelasticity (solid lines) reduces the

discrepancy between free surface and traction

derived topographies, which occurs for high

viscosity lids. Results from a test case by Crameri

et al. 2012, extended for high viscosity, viscoelastic

lids. Dashed lines show the viscous solution.

The figure shows the evolution of vertical deviatoric stress in a

model with a thickening lithosphere. Viscoelastic models can

remember the deformation which is taking place in the lithosphere

during its formation. As a consequence, the lithosphere in the right

column preserves the stress history for times comparable to the

Maxwell relaxation times.


