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Lithospheric breakup of Archaean cratons results from the �me-space localiza�on of
magma�sm, faul�ng, and basin forma�on. Cratonic sutures mark the locus of old ri�ing
episodes: along the sutures Archaean cratons, made of thick, buoyant and rela�vely dry
lithosphere, are juxtaposed to younger orogenic belts, made of thinner, more vola�le-rich,
mantle lithosphere, represen�ng some of Earth’s largest lateral heterogenei�es.
We use new and exis�ng data from the African con�nent to examine the role of pre-exis�ng
heterogenei�es, i.e. lithospheric thickness and composi�on varia�ons, on the ac�ve processes
characterizing cratonic breakup. Seismic tomography and magneto-telluric models, crust and
mantle xenolith chemistry, and earthquakes, reveal consistent pa�erns in the style of basin
forma�on and distribu�on of magma�sm. We evaluate models of mantle upwelling beneath a
variable thickness lithosphere with spa�al varia�ons in the direc�on and magnitude of seismic
anisotropy. Enhanced mantle flow and melt extrac�on at craton edges may localize strain in
thick lithosphere.
Cynthia Ebinger received her PhD in Marine Geology and Geophysics at MIT/
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is also President-Elect of the American Geophysical Union College of Fellow,
and she is a member of the US Na�onal Academy of Sciences Commi�ee for
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Ins�tute for Fundamental Research.
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