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	Hydrothermal circulation in the oceanic crust alters the thermal structure and imbedded minerals, expressed as changes in heat flow at the seafloor and remaining amount of magnetization (RAM) of the Northeast Japan subduction zone. Before subduction, rejuvenated hydrothermal circulation in the outer-rise zone mines heat energy and alters magnetic minerals, resulting in increases in the heat flow at the seafloor and decreases in the RAM, respectively. After subduction, both the heat flow at the seafloor and RAM decrease owing to the blanketing effect of the overlying accretionary prism and thermal demagnetization of the magnetic minerals by the persisting hydrothermal circulation, respectively. Although previous studies have suggested hydrothermal circulation as a key factor redistributing heat energy, its roles after subduction have not been quantitatively evaluated and remain uncertain. In this study, thus, we conducted a series of two-dimensional numerical model experiments considering the hydrothermal circulation in the Northeast Japan subduction zone. Model calculations before subduction show that rejuvenated hydrothermal circulation through the outer-rise zone mines heat energy and increases heat flow at the seafloor from ~50 up to ~85 mW/m2, consistent with the increased heat flow data. The hydrothermal alteration of the magnetic minerals decreases the RAM by ~20 %. Model calculations after subduction also explain the decreased heat flow at the seafloor ranging from ~25 to ~46 mW/m2 through the blanketing effect and pore water expulsion from the accretionary prism. Hydrothermal circulation in the oceanic crust was ceased by the decreasing aquifer permeability as effective stress increases. The temperature of the oceanic crust, increased up to ~100 ˚C, is too low to cause the thermal demagnetization of the imbedded magnetic minerals; the decreases in the RAM by ~40 % after subduction cannot be explained. Instead of thermal demagnetization, we attribute the pressure-driven demagnetization and phase transition from maghemite to hematite in the oceanic crust to the RAM decrease after subduction.
