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Lakargiite CaZrO3: A new mineral of the perovskite group from the North Caucasus, 
Kabardino-Balkaria, Russia
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abstract

Lakargiite CaZrO3—the zirconium analog of perovskite [Pbnm, a = 5.556(1), b = 5.715(1), c 
= 7.960(1) Å, V 252.7(1) Å3, Z = 4]—was discovered as an accessory mineral in high-temperature 
skarns in carbonate-silicate rocks occurring as xenoliths in ignimbrites of the Upper-Chegem (Verkh-
niy Chegem) volcanic structure, the North Caucasus, Kabardino-Balkaria, Russia. Lakargiite forms 
pseudo-cubic crystals up to 30–35 µm in size and aggregates up to 200 µm. Lakargiite is associated with 
spurrite, larnite, calcio-olivine, calcite, cuspidine, rondorfite, reinhardbraunsite, wadalite, perovskite, 
and minerals of the ellestadite group. The new perovskite mineral belongs to the ternary solid solution 
CaZrO3-CaTiO3-CaSnO3 with a maximum CaZrO3 content of ca. 93%, maximum CaTiO3 content of 
22%, and maximum CaSnO3 content of 20%. Significant impurities are Sc, Cr, Fe, Ce, La, Hf, Nb, U, 
and Th. Raman spectra of lakargiite are similar to those of the synthetic phase Ca(Zr,Ti)O3 with strong 
bands at 352, 437, 446, 554, and 748 cm–1. Lakargiite crystallized under sanidinite-facies conditions 
of contact metamorphism characterized by very high temperatures and low pressures. 
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introduction

The natural analog of the well-known orthorhombic syn-
thetic phase CaZrO3 named lakargiite was discovered in altered 
carbonate xenoliths within ignimbrites in the North Caucasus, 
Kabardino-Balkaria, Russia (Gazeev et al. 2006). 

Perovskite CaTiO3, discovered in 1820 in the Akhmatovskaya 
Pit, Nazyamskiye Mountains, Zlatoust district, Urals (Rose 1839; 
Pekov 1998), became the prototype of many synthetic perovskite 
materials—oxides, hydroxides, fluorides, and other compounds 
with important and easily modified physical and chemical proper-
ties of technical value (Mitchell 2002; Levin et al. 2006). 

Eight perovskite-group minerals are known to date. There are 
titanates and niobates with the crystal chemical formula ABO3: 
perovskite CaTiO3 (Rose 1839), loparite (Na,REE,Ca)2Ti2O6 
(Kuznetsov 1925), lueshite NaNbO3 (Safiannikoff 1959), latrap-
pite (Ca,Na)(Nb,Fe3+,Ti)O3 (Nickel 1964), macedonite PbTiO3 
(Radusinović and Markov 1971), tausonite SrTiO3 (Vorob’ev et 
al. 1984), isolueshite (Na,REE)(Nb,Ti)O3 (Chakhmouradian et 
al. 1997), and barioperovskite BaTiO3 (Ma and Rossman 2008). 
The classification of the perovskite group is currently open to 
revision in the light of the discovery of silicate perovskite and the 

diversity of “fluoroperovskites” (Mitchell 2002). High-pressure 
silicate perovskite (Mg,Fe2+)SiO3 occurs in the Earth’s mantle 
(Saxena et al. 1996).

Synthetic materials produced on the basis of calcium zircon-
ate (CaZrO3) have a broad range of applications, from proton 
conductors (Iwahara 1996) to ceramics used for immobilization 
of long-lived radionuclides (Lumpkin 2001). Although CaZrO3 
has been proposed as a component of naturally occurring per-
ovskites its content does not exceed 5 mol% (Lupini et al. 1992; 
Mitchell 2002; Chakhmouradian 2006). The natural analog of 
CaZrO3 has not been discovered until now in spite of the common 
enrichment of natural systems in Zr and Ca. This rarity is due to 
(1) the high crystallization temperature of CaZrO3 and (2) the 
high activity of Si in many natural systems, which leads to the 
formation of zircon ZrSiO4, thus decreasing Zr activity in the 
fluid. Ca-Zr(+Ti)-oxide phases are exemplified by tazheranite 
Ca2Zr5Ti2O16, a cubic modification of ZrO2 stabilized by Ca and 
Ti, and by the tetragonal analog of tazheranite-calzirtite found in 
Si-undersaturated zones in most high-temperature (800–900 °C) 
skarns (Konev and Samoilov 1974; Galuskin et al. 2007).

Lakargiite CaZrO3, the zirconium analog of perovskite 
CaTiO3, was approved as a new mineral species in July 2007 
(IMA-2007-014) by the Commission on New Minerals, No-* E-mail: galuskin@us.edu.pl


