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            Abstract
The mineral akimotoite, ilmenite-structured MgSiO3, exists at the bottom of the Earthâ€™s mantle transition zone and within the uppermost lower mantle, especially under low-temperature conditions1. Akimotoite is thought to be a major constituent of the harzburgite layer of subducting slabs, and the most anisotropic mineral in the mantle transition zone2,3,4. It has been predicted that if akimotoite crystals are preferentially oriented by plastic deformation, a cold subducted slab would be extremely anisotropic5. However, there have been no studies of crystallographic preferred orientations and very few reports of plastic deformation experiments for MgSiO3 ilmenite. Here we present plastic deformation experiments on polycrystalline akimotoite, which were conducted at confining pressures of 20â€“22â€‰GPa and temperatures of 1,000â€“1,300â€‰Â°C. We found a change in crystallographic preferred orientation pattern of akimotoite with temperature, where the c-axis maximum parallel to the compression direction develops at high temperature, whereas the c axes are preferentially oriented parallel to the shear direction or perpendicular to the compression direction at lower temperature. The previously reported difference in compressional-wave seismic anisotropy between the northern and southern segments of the Tonga slab at depths of the mantle transition zone6 can conceivably be attributed to the difference in the crystallographic preferred orientation pattern of akimotoite at varying temperature within the slab.
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                    Figure 1: Equal-area projections of pole figures for [image: ] , [image: ] and [0001] directions of akimotoite in all samples.[image: ]


Figure 2: 
                        P-wave anisotropies calculated using Anis2k.
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Figure 3: 
                        P-wave anisotropy of the Tonga slab and the deformed akimotoite.
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        Editorial Summary
The Tonga Slab: akimotoite under pressure
Akimotoite is a mineral with the composition (Mg,Fe)SiO3 found at the bottom of the Earth's mantle transition zone and the uppermost lower mantle, especially under low temperature conditions. It is the most anisotropic mineral in the mantle transition zone, and it has been predicted that if akimotoite crystals are preferentially oriented by plastic deformation, a cold slab would be extremely anisotropic. Shiraishi et al. performed plastic deformation experiments on polycrystalline akimotoite under high pressure conditions and temperatures of 1,000â€“1,300 Â°C, and observed a change in its crystallographic preferred orientation pattern with temperature. This may explain variations observed in compressional-wave seismic anisotropy in subduction zones â€” for example between the northern and southern segments of the Tonga slab, which could be attributed to differences in crystallographic preferred orientation patterns of akimotoite at different temperatures within the slab.
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