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It is widely believed that melt-rock interaction plays a key
role in the stability and evolution of continental lithospheric
mantle. For example, melt-rock interaction has been
implicated in the Mesozoic rejuvenation of the North China
craton, and in profoundly altering the major and trace element
chemistry of several peridotite massifs, including the Lherz
massif. Here we use numerical models to explore the
consequences of thermal disequilibrium during melt-rock or
fluid-rock interaction, focusing on mechanisms for possibly
altering the rheology and strength properties of the
surrounding rock. The models assume transport in
channelized flow in the limit that heat transfer between melt
and/or fluid and the surrounding solid dominates over
conductive heat fluxes within each phase. Our goal is to
quantify the viability of disequilibrium thermal heating as a
mechanism for weakening continental lithosphere during melt
and/or fluid infiltration during single or multiple, temporally-
spaced events.

The spatial scales targeted in these models explore the
scales of melt-rock interaction at the lithosphere-
asthenosphere boundary (LAB), with the goal of
understanding the role of melt-infiltration in the evolution of
the LAB. The models are motivated by recent geochemical
and petrologic evidence from the southwestern North
America suggesting that melt-rock interaction is intimately
related to changes in the depth of the LAB, even in the
absence of lithosphere extension and thinning. Additionally,
applications of the model to processes at the edges of thicker
portions of the continental lithosphere (e.g., at the edges of
cratonic regions) shall be considered.



