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Figure 10
The lifetime of surface seawater in a plate–mantle dynamics system in numerical mantle convection simulations. (a) Mantle water
content field (left) without and (right) with dense hydrous magnesium silicate (DHMS). (b) Mass of surface seawater as a function of
time. (c) Mantle water mass profile. The vertical axes of panels b and c show the water mass normalized by the seawater mass at the
present day (1.4 × 1021 kg). Figure adapted from Nakagawa et al. (2018).

from Iwamori’s slab geotherm computation. Thus, water can be transported into the uppermost
lower mantle so that the DHMS can absorb this water. However, in current numerical modeling,
only the rheological properties of olivine are applied because few data for other hydrous minerals
have been provided by the mineral physics community. It is expected that obtaining more data
about the rheological properties of hydrous mantle minerals, particularly those of the uppermost
lower mantle minerals, will improve our current understanding of the amount of water in the
mantle. Nakagawa et al. (2018) also seem to include the huge amount of water on the surface in
the early Earth stage, but the initial amount of water in the mantle may not be very sensitive to
the mantle water mass at the present day because the initial amount of water in the deep mantle
should be regulated by the water solubility map (Nakagawa & Spiegelman 2017).

5. SUMMARY AND SYNTHESIS
In this review, we describe the current status of the numerical modeling of mantle dynamics in
the mantle transition zone and uppermost lower mantle, with a particular focus on the dynamics
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マントル内部の水分布
⾊は⽔の質量パーセント


