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Abstract

Analyses of zircons more than four billion years old have suggested that plate tectonics was operating
very early in Earth's history, but extending our current understanding of terrestrial heat transport back
in time has resulted in conflicting pictures of the Hadean Earth. Volcanism had a larger role in Earth's
early thermal evolution than it does today, and models that include the effect of volcanic heat
transport on the dynamics of the mantle and lithosphere suggest a different interpretation of the zircon
data. By removing hot material from the upper boundary layer and depositing it at the surface where
it cools rapidly and buries older flows, volcanic heat pipes diminish the source of convective stress at
the same time they thicken the cold lithosphere, suppressing plate tectonics. A natural transition to
plate tectonic behavior occurs as heat sources diminish, volcanism wanes, and stresses increase while
lithospheric strength decreases.
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