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Deformation twinning is a mechanical response to applied stress, where the crystal molecules reorder along planes 
instead of fracturing. Biological exoskeletons of calcite and magnesium containing calcites can dissipate applied 
stresses very effectively through such mechanisms [1,2]. While uniform incorporation of magnesium into the crystal 
lattice of calcite increases its stiffness[2] and hence hardness and wearability, it makes the crystal more brittle and 
less able to deform by twinning [3]. In order to understand the impact of the arrangement and concentration of 
incorporated Mg2+ ions on the stress relaxation mode, we performed atomistic simulations of uniaxial deformation 
along the c-axis of magnesian calcites. We cover a wide range of compositions (0, 16, 33, 50, 66, 84 and 100) mo l% 
Mg2+. We show that magnesian calcites below 50 % Mg:Ca ratio deform by twinning along the (1014) plane and at 
about 2 % less strain than for pure calcite, whereas at higher concentrations, the crystal fractures at about 2 % more 
strain than for pure calcite. The stress dissipation in the crystal depends both on the Mg2+ content and its 
arrangement in the crystal lattice. Above 33 mol % MgCO3 the Mg2+ ions form a percolating network, and the crystals 
display a plastic behavior before yield or twinning. 
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