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1 - INTRODUCTION 4 — RESULTS

We have built up 2D numerical models of coupled continental
lithosphere - upper mantle systems, where an external velocity fields
acts and a mantle plume impinges the lithosphere. The models are
designed to simulate the interaction between plumes and lithosphere in
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parameters relative to the equation
A=A, exp(-z/D), calculating the radiogenic
heat contribution in the crust.
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® Mass conservation equation:
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® Stress and strain tensors:
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5 - CONCLUSIONS

Our study shows that the presence of melts may have a great impact on the resulting
characteristics of passive margins. The lateral distance between main areas of lithospheric
heterogeneity and plumes is a parameter of primary importance for rifting evolution.
Lithosphere weak zones determine the location for initial plate breakup, that may persist in
the same area for an extended period. Subsequently, our model predicts a close interaction
between the rift area generated by passive stresses and the presence of plumes.
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® Stokes equation:
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V-(uVv) —Vp+pg =0

e Heat transport equation:

When the plume is close enough to be channeled into the rift, the effects of active and
passive stress fields sum up, resulting in an acceleration of lithosphere erosion. On the other
hand, when a plume is not channeled into areas of lithospheric thinning, and in absence of
melting, its presence does not cause main effects on lithospheric rifting evolution. Melts
may substantially impact the evolution of passive continental margins, when the melt
presence exceeds a threshold sufficient to cause a strength drop in the lithosphere, but their
role also depends on the relative position of plumes with respect to the rifting area.
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3 — MELT P-T SOLIDUS AND LIQUIDUS

Melt underplating may favor the evolution of asymmetric passive margins, independently

Nofelt NofMelt from the pre-existing structure of the lithosphere, and appears a key factor in the erosion of
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