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Negative buoyancy of an oceanic plate, proportional to slab age, has been thought to dictate slab dip; young or old slabs yields shallow or steep dips, respectively. However, the present-day slab dips exhibit a close correlation with the subduction polarity (i.e., sinking direction of a slab) than the slab age. The east-directed subducting slabs show shallow dips (mean dip: ~27°), compared with the steep dips of the west-directed subduction slabs (mean dip: ~65°). To explain the global subduction polarity, the eastward mantle wind has been suggested based on a series of analogue and numerical experiments. However, the fundamental question still remains; why does the mantle wind occurs? To clarify the genesis of the mantle wind and its impact on the subduction polarity, we conducted a series of 2-D numerical models using a disk-shape model domain, which covers the double subduction occurring at the east and west sides of the Pacific plate. Along with an allowance of dynamic subduction, both the realistic rheology controlled by diffusion and dislocation creep and major phase transition in the mantle were considered. Results show that the mantle wind is formed when the weak CMB operates as a lubricant layer, and the wind pushes the confronting slab toward back-arc, forming steep slab dip, but does the overlying slab toward fore-arc, forming shallow slab dip. The direction of the mantle wind is periodically changed every tens of million years with changes in slab distribution in the mantle. This observation explains the subduction polarity of the present Pacific plate which has been sustained for tens of million years.
