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In addition to the hydrous ringwoodite crystals studied and reported throughout the main text, 
work in this study also included synthesis of a second iron bearing ringwoodite sample under 
water-free conditions. Experimental synthesis conditions were achieved using an 8/3 multi-
anvil assembly with a TiB2:BN furnace at ~ 21 GPa and 1400 °C. The run products were 
observed to be fine grained, were pale green in colour and mostly composed of ringwoodite. 
As the synthetic crystals were too small for single-crystal studies, the run products were 
analysed using X-ray powder diffraction (λ = 0.2296 Å) and observed to consist of a mixture 
of ringwoodite and ferropericlase (Supplementary figure 1a). FTIR spectroscopy confirmed 
the sample was water-poor and SMS reveals clear doublets for octahedral ferrous iron in 
ringwoodite (CS=1.03, QS=2.72) and ferropericlase (CS=1.04, QS=0.57), alongside a weak 
ferric iron signal (Supplementary figure 1b and c). Whilst the origin of this weak signal isn’t 
completely certain, as it can be equally well explained by octahedral ferric iron in 
ringwoodite (CS=0.6, QS=0.95, similar to McCammon et al. 2004) or ferric iron in 
ferropericlase (CS=0.25, QS=0, similar to McCammon et al. 1998), it cannot be explained by 
tetrahedral ferric iron in either ringwoodite or ferropericlase. 
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Supplementary Table 1: Results of the X-ray and neutron single-crystal refinements 
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Supplementary Figure 1: (a) diffraction pattern of water-poor, pale green-coloured 
polycrystalline ringwoodite sample, confirming it is composed of a mixture of ringwoodite 
and ferropericlase. (b) and (c) SMS spectra collected from water-poor polycrystalline green-
coloured ringwoodite sample, fitted using two models using MossA (Prescher et al. 2012). 
(b) and (c) are both fitted with two components corresponding to octahedral ferrous iron in 
ringwoodite (green) and ferropericlase (blue), whilst the third additional component is 
consistent with (b) octahedral ferric iron in ringwoodite (orange) or (c) ferric iron in 
ferropericlase (pink). 
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