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Table OM1. Electron microprobe data (wt% of oxides) of phase Egg and δ-AlOOH. 

 

 

 

 

 

 

 

 

 

 

 
Phase Egg δ-AlOOH  

Position 1 Position 2 Position 3 Position 4 Average  Position 1 Position 2 Position 3 Position 4 Average  

Na2O - - - - - 0.01 - 0.02 0.02 0.02 
FeO 0.06 - 0.02 - 0.04 0.01 0.01 - 0.17 0.06 
K2O - - - - - - - - - - 
SiO2 50.29 50.40 50.71 50.80 50.55 0.06 0.08 0.08 0.10 0.08 
Cr2O3 - - 0.01 - 0.01 0.01 0.02 0.01 0.01 0.01 
CaO 0.02 - 0.01 0.02 0.01 - - - - - 
Al2O3 41.86 41.68 41.44 41.93 41.72 84.83 85.11 84.35 84.28 84.64 
MgO - - - - - - - - - - 
H2Oa 7.77 7.91 7.81 7.25 7.69 15.08 14.78 15.55 15.43 15.21 
a H2O was calculated from the weight deficiency in total. 
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Table OM2. Elastic properties of typical mantle minerals under ambient conditions.  

Mineral Composition ρ(g/cm
3
) KS (GPa) G (GPa) VP (km/s) VS (km/s) AVP AVS Reference 

Olivine (Mg0.9Fe0.1)2SiO4 3.343 129.6 77.8 8.35 4.82 24.3 18.0 Mao et al. (2015) 

Enstatite (Mg1.74Fe0.16Al0.05Ca0.04Cr0.02)(Si1.94Al0.06)O6 3.288 112.5 75.9 8.06 4.80 14.0 13.7 Zhang and Bass (2016) 

Diopside Ca0.99Mg0.79Fe0.21Si2.01O6 3.345 117.0 70.0 7.92 4.57 25.9 21.2 Fan et al. (2020) 

Wadsleyite (Mg0.915Fe0.075)2SiO4 3.570 170.1 108.0 9.38 5.50 19.0 17.5 Wang et al. (2014) 

Hydrous wadsleyite 0.84 wt.% H2O 3.435 160.4 105.4 9.36 5.54 15.8 15.6 Mao et al. (2008) 

Ringwoodite (Mg0.91Fe0.09)2SiO4 3.701 188.3 119.6 9.69 5.68 4.7 10.3 Sinogeikin et al. (1998) 

Hydrous ringwoodite (Mg1.633Fe
2+

0.231Fe
3+

0.026) Si1.00H0.179O4 3.649 175.0 106.0 9.31 5.39 4.6 10.4 Mao et al. (2012) 

Majorite (Ca0.39 Mg2.66)((Mg,Si)0.84Al1.14)Si3O12 3.460 159.0 87.1 8.92 5.02 0.3 0.7 Sanchez-Valle et al. (2019) 

Pyrope Mg3.006Al1.995Si3.005O12 (900 ppm H2O) 3.557 168.6 92.3 9.05 5.09 0.9 2.1 Fan et al. (2019) 

Bridgmanite MgSiO3 4.106 253.6 175.0 10.89 6.53 7.6 15.4 Sinogeikin et al. (2004) 

Ferropericlase Mg0.94Fe0.06O 3.723 163.3 121.0 9.34 5.70 11.7 23.9 Jackson et al. (2006) 

Stishovite SiO2 4.301 308.2 228.1 11.93 7.28 25.6 34.2 Jiang et al. (2009) 

Phase Egg Al0.981Si1.008O4H1.022 3.740 158.3 123.0 9.28 5.73 38.4 22.1 this study 

δ-AlOOH AlOOH 3.536 162.9 145.2 10.04 6.41 19.1 12.7 this study 
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Figure OM1. (a) The structure of phase Egg. (b) The SiO6 octahedron in phase Egg 

and the length of Si-O bonds (unit: Å) are shown (Schmidt et al. 1998). (c) The structure 

of δ-AlOOH. The Al, Si and O atoms are shown in gray, blue and red, respectively. The 

H atoms are small white spheres. The images were drawn using VESTA software 

(Momma and Izumi 2008). 
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Figure OM2. Unpolarized FTIR spectra of single-crystal phase Egg and δ-AlOOH. (a) 

phase Egg. (b) δ-AlOOH. Four platelets (P1 to P4) with random crystallographic 

orientations were used in this study for each phase. Crystal thicknesses are labelled in 

micrometer (µm). 
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Figure OM3. X-ray diffraction results of δ-AlOOH at ambient conditions. (a) is the 

raw CCD image and (b) is the integrated pattern. Miller indexes are labelled next to 

major diffraction peaks. The short vertical lines represent simulated diffraction peak 

positions of δ-AlOOH. 
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Figure OM4. Upper hemisphere pole figures of the compressional wave (VP), shear 

wave (VS1, VS2) and shear-wave splitting (VS) anisotropy of phase Egg. The figure was 

drawn using the UNICEF Careware software (Mainprice 1990). 
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Figure OM5. Upper hemisphere pole figures of the compressional wave (VP), shear 

wave (VS1, VS2) and shear-wave splitting (VS) anisotropy of δ-AlOOH. The figure was 

drawn using the UNICEF Careware software (Mainprice 1990). 
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