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            Abstract
The formation and preservation of cratonsâ€”the oldest parts of the continents, comprising over 60 per cent of the continental landmassâ€”remains an enduring problem. Key to craton development is how and when the thick strong mantle roots that underlie these regions formed and evolved. Peridotite melting residues forming cratonic lithospheric roots mostly originated via relatively low-pressure melting and were subsequently transported to greater depth by thickening produced by lateral accretion and compression. The longest-lived cratons wereÂ assembled during Mesoarchean and Palaeoproterozoic times, creating the stable mantle roots 150 to 250 kilometres thick that are critical to preserving Earthâ€™s early continents and central to defining the cratons, although we extend the definition of cratons to include extensive regions of long-stable Mesoproterozoic crust also underpinned by thick lithospheric roots. The production of widespread thick and strong lithosphere via the process of orogenic thickening, possibly in several cycles, was fundamental to the eventual emergence of extensive continental landmassesâ€”the cratons.
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                    Fig. 1: Defining cratonic regions with seismic imaging of continental mantle lithosphere.


Fig. 2: Estimating depth of melt extraction for lithospheric peridotites.


Fig. 3: Geodynamic modelling of possible craton formation processes: lateral compression and plume residue dispersal.
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