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,he formation of cratonic lithosphere is contentious, and intrinsically tied to tectonic 

re&ime durin& craton assem:ly; <nfortunately, the nature and varia:ility of Precam:rian 
tectonic systems is poorly understood;  ,he lon& survival time of cratons has often :een 
attri:uted to the comparative stren&th and :uoyancy of cratonic roots, compared to non?
cratonic lithosphere; )umerical models, ho@ever, su&&est that neither of these parameters 
alone can eAplain the lon&evity of cratons in a convectin& mantle; More recently, the role of 
@eaC mo:ile :elts in :ufferin& cratons from stress eAtremes has :een su&&ested to contri:ute 
to their senescence; Dt has also :een sho@n that @ater delivery to cratonic peripheries may 
preferentially @eaCen these re&ions, and protect cratonic cores from deformation; 

,he incorporation of an asthenosphere into convection simulations has :een sho@n to 
improve the plate?liCe :ehaviour of a dynamically convectin& systemE :y profoundly affectin& 
the stress couplin& of the system ? effectively introducin& a zone of @eaCness :eneath the 
lithosphere; Gere @e model the survival of cratonic and non?cratonic lithosphere in 
convectin& systems incorporatin& realistic plates and a lo@?viscosity asthenosphere due to 
partial melt; He also simulate ho@ this plate?liCe :ehaviour may have chan&ed throu&h time, 
due to increased mantle heat production in the past, affectin& mantle viscosities and partial 
melt; 'ur results demonstrate that realistic mantle viscosity structures can profoundly affect 
the evolution of cratons, and that lo@ su:lithospheric viscosities in the past may in fact have 
assisted the survival of cratonic roots under Irchean mantle conditions; 
 


