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Dolomite, CaMg(CO3)2, is one of the most abundant carbonates in the Earth’s crust. Ankerite, CaFe(CO3)2, 
is the Fe-rich double carbonate isostructural to dolomite. End member ankerite does not exist in nature, 
however dolomite-ankerite solid solutions have been observed up to 70 mol% in the ankerite component 
[1]. Single crystal studies on dolomite and dolomite-ankerite solid solutions have shown that the 
substitution of Mg with Fe leads to changes in the bond lengths and angles but do not lead to significant 
changes in compressibility [2]. The systematic study of the elastic properties of carbonates as a function of 
their structure and chemical composition at ambient conditions is fundamental to understand the 
compositional behavior of carbonates and to set a benchmark for ab initio studies. The elastic tensor 
coefficients of pure dolomite at ambient conditions have been reported in several studies [3,4]. However, 
no studies on the complete elastic tensor of dolomite-ankerite solid solutions have been reported so far. 
Here, we used Brillouin spectroscopy to determine the sound velocities and elasticity of dolomite-ankerite 
solid solutions along the CaFexMg1-x(CO3)2 join (x = 0.05, 0.63) at ambient conditions to evaluate the effect 
of Fe on the elastic properties. Our results show that the presence of Fe has an effect on the individual 
elastic tensor coefficients leading to a linear decrease of C11, C33 and C44 (-17% for C11 and C33 and -13% for 
C44 compared to dolomite) and a linear increase of the C12 and C15 (+9% and +20% respectively) 
coefficients. C13 and C14 do not appear to be sensitive to compositional changes. The linear dependence of 
the elastic tensor coefficients of dolomite-ankerite solid solutions on composition is consistent with what 
has been observed in Mg,Fe single carbonate minerals, Mg1-xFexCO3[5, 6]. The presence of 63 mol% of the 
CaFe(CO3)2 component in dolomite-ankerite solid solutions, leads to a lowering of the acoustic velocities  
(-8% for vp and -13% for vs), bulk modulus K (-10%), and shear modulus G (-13%), compared to pure 
dolomite.  
 
[1] Reeder R.J, Dollase W.A. Structural variation in the dolomite-ankerite solid-solution series; an X-ray, 

Mössbauer, and TEM study. American Mineralogist, 74(9-10):1159-1167, (1989). 
 
[2] Ross N.L., Reeder R.J. High pressure structural study of dolomite and ankerite. American Mineralogist, 

77(3-4):412-421, (1992). 
 
[3] Humbert P., Plicque F. Proprietés élastique de carbonates rhomboédriques monocristallins: calcite, 

magnésite, dolomie, Comptes Rendus de l’Académie des Sciences de Paris, 275,391-394, (1972) 
 
[4] Chen P., Ling-Yun C., Huang P, Yang Y., Liu L. Elasticity of magnesite and dolomite from a genetic 

algorithm for inverting Brillouin spectroscopy measurements. Physics of Earth and Planetary 
interiors, 155(1-2):73-86, (2006).   

 
[5] Stekiel M., Nguyen-Than T., Chariton S., McCammon C., Bosak A., Morgenroth W., Milman V., Refson K., 

Winkler B. High pressure elasticity of FeCO3-MgCO3 carbonates, Physics of Earth and Planetary 
interiors, 271:57-63, (2017). 

 
[6] Sanchez-Valle C., Ghosh S., Rosa A.D. Sound velocities of ferromagnesian carbonates and the seismic 

detection of carbonates in eclogites and the mantle, Geophysical Research Letters, 38, (2011) 
 
We acknowledge support by DFG FOR 2125 ‘CarboPaT’ under grant numbers WI1231, 

SP1216/7-1, EF112/1-2, JA1469/11-2, KO1260/16-2. The authors are thankful to the 
Museum für Naturkunde of Berlin for providing the samples.  


