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Abstract: In order to study the effects of aqueous fluid activity on the subduction channel processes and continental collision
dynamics, systematic numerical models were constructed with integrated thermodynamic and thermomechanical methods. The
model results indicate that the subducted crustal materials may either exhume along the subduction channel to the surface near the
suture zone, or extrude sub-vertically upward through the mantle wedge to the crust of the overriding plate. The contrasting modes
are strongly dependent on the thermal structure of subduction zones. The temperature field controls the aqueous fluid and melt
activities, which further regulates the weakening of overriding mantle wedge and finally dominates the material transportation in
the subduction channel. Meanwhile, the lithospheric deformation during continental subduction and collision is also strongly
dependent on the fluid-melt activity and the induced lithospheric weakening. The numerical models contribute significantly to the
better understanding of subduction-zone fluid-melt activity and the geodynamic processes.
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