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[Reinecker, J., Heidbach, O., Tingay, M., Sperner, B., and Mueller, B., 2005]
(available online at www.world-stress-map.org)
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Computing Mantle Flow
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Computing Mantle Flow
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Subducting Plate Motion
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Subducting Plate Motion

L Overriding Plate
> <4— Motion

Direct Pull from Upper

Plate Driving Forces

/ M*mle o _ Upper Mv::'::
Slab Pull from Upper Mantle Slabs \ Lower Mantle
y Slab Suction from Lower Mantle Slabs Siab Suctlonrirom Rl
Shallow Roots and Global Asthenosphere Lower Mantle Slabs \R '

-

=X
fad

Y
84

0 100 200 250 17
Lithospheric Thickness [km] 2x10°7 N/km

4 5 >

&g,,,,w*+,*,:
b1

PRSI S B gl g

[van Summeren et al., in press]

AT T T - i _
00 25 50 100 200 Vsubd/Vnon-suba. =32 Misfit = 0.23
Vaver = 3.7 cmlyr Plate Velocity Magnitude [cm/yr] Vaver =7.1 cmlyr fsp =100%

Vsubd.Nnon—subd. =3.4

(c) Shallow Continental Roots

Veubd/Vion-subd. = 3-7 Misfit = 0.21 Veuba/Vion-subd. = 3-7 Misfit = 0.24
Vaver = 3.6 cm/yr fsp = 60% Vayver = 1.4 cmlyr fsp = 20%

Thursday, 12/1/12 Magmatic Rifting and Active Volcanism Conference



Modeling the Lithosphere
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Horizontal Tractions
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Horizontal Tractions
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Dynamic Topography

Mantle Flow
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Southern Africa

[Lithgow-Bertelloni & Silver, 1998]
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Southern Africa
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But when we look more closely...?
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But when we look more closely...?
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“Observed” Dynamic Topography?

“Observed”= Residual = Total - Isostatic

cratons platforms divergent convergent

[Lithgow-Bertelloni and de Koker, in revision] D T T T T T

Residual Topography (km)

Given observed topography determine isostatic contribution:

Oceans-lsochrons + Half-space cooling or plate model+ sediments
Continents-CRUST 2.0 + lithospheric mantle (depleted and undepleted)
Lithospheric mantle densities computed [Stixrude & Lithgow-Bertelloni, 2011]

Thicknesses determined by matching spherically averaged P at 350 km to PREM



Dynamic Topography from S40RTS
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Topography and Lithospheric
Structure
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Crustal Contribution

-CRUST2.0
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Crustal Contribution

-CRUST2.0
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Effects of Lithospheric Structure

Isostasy enforced TDL
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-lithospheric heterogeneity and dynamic topography dominate the stress signal in Africa
-horizontal mantle tractions are large... but do not match stress patterns, how to decouple?
-Lithospheric structure assumptions CRUCIAL both in density and rheological structure!

- Choice of mantle density heterogeneity also matters

-Africa strongly coupled to mantle flow via radial tractions (i.e. dynamic topography)
-lateral variations not crucial

-lateral, vertical variations in lithospheric (crustal?) rheology, probably very
important

-Dynamic topography very important to explain African topography, but what is the right
mantle structure?

-Complete crustal, lithospheric structure needed

-Better representations of lithospheric and mantle rheology (crustal...)
-temporal evolution of stress field
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