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Abstract: A high pressure-temperature experimental study using diamond anvil cell combined with Brillouin scattering
spectroscopy shows that davemaoite (CaSiO; with perovskite structure) containing Fe, Al, Mg, and Ti exhibits shear wave
velocities 10%~20% lower than those of the end-member davemaoite, making it the slowest seismic wave velocity phase among the
major lower-mantle minerals. This finding suggests that subducted oceanic crust (MORB) containing about 20%~25% of such
davemaoite may serve as a potential material source for Large Low-Shear Velocity Provinces (LLSVPs), meanwhile davemaoite-
rich cumulate layers crystallized from the basal magma ocean may constitute Ultra-Low Velocity Zones (ULVZs). This result
provides critical experimental constraints on the mineralogical origins of lower-mantle heterogeneity.
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Fig.1 (a) Phase diagram of MORB in the lower mantle (Ishii et al.,2022). (b) Seismic wave velocities of MORB, cubic davemaoite

containing Fe, Al,Mg,and Ti,pyrolitic and chondritic mantles along a 1600 K adiabatic geotherm,and seismic wave velocities of

MORB along a 1100 K adiabatic geotherm compared with the one-dimensional seismic reference model PREM (Dziewonski &

Anderson, 1981). (¢) Sound velocities of lower-mantle minerals along a 1600 K adiabatic geotherm. NAL ,new aluminum-rich

phase; CF ,aluminum-rich phase with a calcium ferrite structure. (d) Seismic wave velocity and density anomalies induced by MORB

at the very bottom of the mantle (~2400 km deep). Velocity differences (dV,, and dV) were calculated with respect to PREM.
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