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1) 3D structure of continents
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2) Plate Motions

Laurentia

0 20

Seton et al (2012)

40

60 80 100 120 140 160 180 200
Age of Oceanic Lithosphere [m.y.]




Edge-driven Convection:
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B) 1.0% perturbation

Demonstrated relationship between
continental morphology
& plate motion

King & Anderson (1998)




Model Setup
1) Continent morphology (2D and 3D)
2) Plate Velocity
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Thermal IC: quasi steady state, insulating continent & hot sub continental mantle. Upper mantle n(T,\dot &)
model run time: for continent to move 2640 km (x/2)
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... stepping back




Lithospheric step + plate velocity
= Continent Tilting

Velocity Magnitude
Pressure
gradient

step depth P.res.sure
tilting

Continentdepth 50 km
~ Continent depth 100 km
Continentdepth 150 km
Continent depth 200 km

T

T T
2 25 3

35 4 45 5 55 6
Dynamic Topography with Continent Depth
plate velocity (dim less)

Plate Velocity 2e0 v'
Plate Velocity 2e1 v*
-~ Plate Velocity 2e2 v'

3 35 4 45 5 55
Dynamic Topography with Plate Velocity
(dim less)




+ thermal anomaly
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Insulating continent + mantle convection
= thermal anomaly
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Flow Field
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Conclusions

* Morphology is important
— (whether you have a plate velocity or not)

VADRVACID)
— Mantle can move normal to plate motions

* Deep continental basins may be formed as a
consequence of continental basal morphology




