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Creep strength of ringwoodite is important for 

understanding complicated patterns of the mantle 
convection in and around the mantle transition zone. 
We measured the creep strength of ringwoodite at 
16.9-18.0 GPa and 1300-1700 K during axial 
deformation with strain rates of 1.48-3.59 × 10-5 s-1 to 
strains of 13.2-24.9 % using a deformation-DIA 
apparatus with synchrotron X-ray. We characterized 
deformation microstructure and water content of 
recovered samples by scanning and transmission 
electron microscopies and infrared spectroscopy, 
respectively. Based on mechanical and 
microstructural observations, we infer that 
ringwoodite deformed by two deformation 
mechanisms: (1) exponential dislocation creep 
through the Peierls mechanism at 1300-1400 K and  
(2) power-law dislocation creep at 1500-1700 K. The 
creep strength of ringwoodite is apparently lower 
than those of bridgmanite [1-2], wadsleyite [3-4] and 
olivine [5-6]. The present result might imply that the 
lower part of the mantle transition zone is a low-
viscosity layer. Further creep-strength data of these 
minerals are necessary to be determined above 13.5 
GPa and high temperatures to determine viscosity 
structure in and around the lower part of the mantle 
transition zone at strain rates relevant to the mantle 
convection. 
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