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|. Introduction

* Higher core thermal conductivity '] requires a CMB heat flow of at least 12 TW (early estimates

Continental Interna

around 3-4 TW) 4. What is the impact of basal heating on mantle dynamics with continents and self-con-
sistent plate tectonics?

* How does the combination of basal and internal heating affect mantle convection?

heat flow

* Do mantle plumes prefer to develop under continents?2 [57]

* Is there any correlation between continents and elevated temperatures in the subcontinental mantle?
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Definition

Il. Numerical modeling using StagYY

* Boussinesq, incompressible thermo-chemical convection in 2D spherical annulus 18! geom-
etry using StagYY [

* Self-consistent plate tectonics with continents %! which are a compositionally distinct field
tracked in time using the tracer ratio method. [''! Continents differ from mantle in terms of
density contrast of 100 kg m? (buoyancy ratio), viscosity contrast, and yield stress

* Viscosity depends on temperature (Arrhenius law), composition, and phase changes at
410, 660 and pPv boundaries. Plastic yielding breaks stagnant-lid and gives plate-like be-
havior ['213]
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V. Future directions

* Moving to compressible mantle convection models
* Run cases with different continental yield stress values
e Combine free surface boundary condition

e Self-consistent evolution of continents

* harmonic degree 1
structure

* plumes form faster
with degree 1, 2

* harmonic degree 1
structure

* plumes form slowly
with degree 2, 5, 8

* lack of higher degree
structures

* degree 6, 12

e continents not free
from subduction

* internal heating ac-
counts for 50% of sur-
face heat flow

* internal heating ac-
counts for 57% of sur-
face heat flow

* internal heating ac-
counts for 65% of sur-
face heat flow

* degree 2 prominent

basal heating, 1 supercontinent

* degree 4 until 2 Gyr

basal heating + internal heating,
1 supercontinent, 3000 K CMB temperature

* anticorrelation due to
multi-layered convection
around 2 Gyr

* degree 1 correlation
with episodicity

* episodicity between
correlation-anticorrela-
tion

* degree 1 and 2

* anticorrelation due to
very small continents
* short lived higher
degree structures

basal heating, 3000 K CMB temperature
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