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Abstract

We investigated the afterslip following the 1994 Far off Sanriku earthquake (M7.6), northeast Japan, through numerical
modeling with a two-dimensional finite element method, to show the possibility that such afterslips are caused by viscoelastic
properties of the lower crust and upper mantle. We use a model for a cross-sectional subsurface structure consisting of three
layers, namely the upper and lower crusts and upper mantle, beneath the Tohoku district, northeast Japan, along a line running
N75°W-S75°E direction. Both the lower crust and upper mantle are assumed to be viscoelastic body, while the upper crust is
assumed to be elastic. The spatio-temporal distribution of the calculated afterslip is quantitatively compared with that of the
observed one which has been clarified through GPS data. It is found that the calculated and observed afterslips are fairly
consistent with each other, suggesting that the afterslip might be caused by the viscous lower crust and upper mantle. It is also
found that the discrepancy between the calculated and observed afterslips takes its minimum when the viscosities of the lower
crust and upper mantle are 4 x 10"Pa-s and 0.5% 10'°Pa-s, respectively. This value for the viscosity of the lower crust, however,
is not well confirmed. The viscosity of the upper mantle has an ambiguity of [J 0.5% 10"”Pa-s, and it is considered to take some
value within a range of (0.40 0.9)x 10"Pa-s. The viscosity of the upper mantle obtained in this study is fairly consistent with that

obtained by Suito and Hirahara (1999), i.e., 0.93x 10"Pa-s. (in Japanese)
Key words: lower crust, upper mantle, viscoelastic property, 1994 Far off Sanriku earthquake, afterslip, numerical modeling
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