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Fe-bearing spinels are widespread accessory 

minerals in Upper Mantle rock assemblages and are 
one of the most common inclusions found in 
diamonds. We studied, by Brillouin spectroscopy in a 
diamond anvil cell up to 10 GPa, high-pressure 
elastic properties of two synthetic aluminate spinel 
crystals with low and high Fe2+-contents. Their 
structural formulae, as determined by XRD EMPA 
and MS, are:  
IV(Mg0.74Fe2+

0.02Al0.24)∑=1.00
VI(Al1.76Mg0.24)∑=2.00O4 for 

sample He2d, and IV(Mg0.36Fe2+
0.42Fe3+

0.03 
Al0.19)∑=1.00

VI(Al1.77Mg0.16Fe2+
0.07)∑=2.00O4 for sample 

He6a.  
High-pressure data were fitted using the third 

order Eulerian finite strain equations (Figure 1). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Pressure dependence of elastic moduli for 
spinel samples He2d and He6a. 

 
For both samples all the elastic moduli increase 

as a function of pressure with approximately the same 
derivatives, and such a similarity suggests that 
different Fe2+ contents have little influence on the 
elasticity of aluminate spinels at Upper Mantle 
pressure. Our data are in good agreement with 
literature data on oxide and silicate spinels as for the 
elastic moduli, but are often distinctly lower 
concerning their derivatives as a function of pressure. 


