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We examine the glacial isostatic adjustment (GIA) due to the last
deglaciation and the Marinoan (~635 Ma) snowball Earth meltdown to infer the viscosity structure of
Earth’ s mantle. The viscosity structure inferred from the GIA data sets for the last deglaciation,
relative sea level (RSL) changes and secular variations in zonal harmonics of Earth’ s geopotential
for degree 2~6, is as follows: ~10e22 Pa s at 670 km depth, smooth depth variation in the lower
mantle viscosity and ~10e23 Pa s in the deep mantle. The RSL changes due to the Marinoan
deglaciation suggest the upper part lower mantle viscosity of ~5x10e21 Pa s and ~5x10e22 Pa s in the

deep mantle. The average temperature of the mantle at 0.6~0.7 Gyr may be ~50 K higher than at
present, suggesting that the Neoproterozoic mantle viscosity is approximately half of the present
one. This is consistent with the viscosity structures inferred from the GlA-based data sets for the
last deglaciation and Marinoan deglaciation.
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