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Steady-State Pore-Fluid Pressure Based on Hydraulic Models in Subduction Zones
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In subduction zones, the coincidence of high pore-fluid pressure (low effective pressure) and slow earthquakes
has been reported. To quantitatively examine the causes of the local decrease in effective pressure P. on the
shallow section, we performed model calculations that incorporated mechanisms characteristic to subduction zones.
Our basic model, which considers smectite dehydration and the mechanical effect of subduction, shows that the
gradient of P. remarkably decreases with depth, whereas the realistic fluid properties rule out nearly constant P. at
depth. We obtained a monotonic increase in P. with depth. A locally decreased P. was absent, despite considering
fluid leakage to a splay fault. When permeability locally decreases, possibly owing to silica cementation, locally

low P. is realized there. The locally low permeability is thus a possible candidate for shallow slow earthquakes.

The water release of dehydration may not be dominant, although dehydration promotes silica precipitation.
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