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Chevkinite-(Ce) and perrierite-(Ce) are the most common members of the chevkinite group of 

minerals. They are dimorphs, and both have the general formula A
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, where A = REE, 

Y, Ca, Sr, Th; B = Fe
2+

, (Mn, Mg); C = Ti, Al, Fe
3+

, Fe
2+

, Cr, Mn, Mg, Zr, Hf, Nb; and D = Ti. Both 

have been reported from a wide range of igneous, metamorphic, and hydrothermal rocks types, but 

RFFXUUHQFHV� LQ�PD¿F� URFNV� DUH� UDUH��ZLWK�PLQLPDO� FKHPLFDO� DQG� FU\VWDOORJUDSKLF� GRFXPHQWDWLRQ��
Chevkinite-(Ce) and/or perrierite-(Ce) occur with other Ti-, Zr-, and REE-bearing accessory phases 

in eight suites of tholeiitic dolerite from Western Australia, and in lunar mare basalt 10047. They are 

PRUH�DEXQGDQW�WKDQ�KDV�EHHQ�UHFRJQL]HG�SUHYLRXVO\�LQ�PD¿F�LJQHRXV�URFNV��DQG�WKH\�DUH�VLJQL¿FDQW�
KRVWV�RI�LQFRPSDWLEOH�HOHPHQWV��&KHYNLQLWH��&H��DQG�SHUULHULWH��&H��IURP�PD¿F�URFNV�KDYH�GLVWLQFWLYH�
chemical compositions with higher Zr than recorded in examples from most other common rock types. 

$PRQJ�PD¿F�URFNV��WZR�JURXSV�DUH�UHFRJQL]HG�EDVHG�RQ�WRWDO�)H�FRQWHQWV�LQ�HOHFWURQ�PLFURSUREH�
analyses: crystal structural analysis by electron diffraction indicates that the high-Fe group (>8 wt% 

FeO) is chevkinite-(Ce), while the low-Fe group (<8 wt% FeO) is consistent with perrierite-(Ce), and 

both minerals can occur within a single hand specimen. A previously proposed chemical discriminant 

LV�QRW�DSSOLFDEOH�WR�FKHYNLQLWH�JURXS�PLQHUDOV�IURP�W\SLFDO�PD¿F�LJQHRXV�URFNV�DQG�FU\VWDO�VWUXFWXUDO�
information is required to unequivocally distinguish between the two dimorphs.
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intRoduction

The chevkinite group of minerals comprises common, al-

though not abundant, accessory minerals. The most common 

members of the group are chevkinite-(Ce) and perrierite-(Ce). 

Both are Ti-Fe-REE (rare earth element) silicates with the general 

formula A
4
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, where A = REE, Y, Ca, Sr, Th; B = Fe

2+

, 

(Mn, Mg); C = Ti, Al, Fe
3+

, Fe
2+

, Cr, Mn, Mg, Zr, Hf, Nb; and 

D = Ti (e.g., Macdonald and Belkin 2002). Trace amounts of a 

wide range of other elements may substitute in both minerals, 

but chemical analyses show that they are close to stoichiometric 

despite metamictization and, in some cases, hydration.

Both chevkinite-(Ce) and perrierite-(Ce) are found in a wide 

range of rock types (Macdonald and Belkin 2002 and refer-

ences therein), including intrusive and volcanic igneous rocks 

(Macdonald et al. 2002; Troll et al. 2003; Jiang 2006; Vlach 

and Gualda 2007; Carlier and Lorand 2008; Prol-Ledesma et al. 

2012; Macdonald et al. 2013), metasomatized or hydrothermal 

rocks such as fenites and ore deposits (Macdonald et al. 2012), 

and metamorphic rocks including granulite facies gneisses 

(Belkin et al. 2009) and metacarbonates (Macdonald et al. 2009). 

Chevkinite-(Ce) occurs mainly in syenites, alkaline to peralkaline 

granites and rhyolites, and fenites whereas perrierite-(Ce) is more 

common in metaluminous felsic igneous rocks. Few occurrences 

have been reported from igneous rocks of mafic affinity (Kallio 

1967; Raade 1970; Azambre et al. 1987), and the only chemical 

analyses are of xenomorphic crystals of either chevkinite-(Ce) 

or perrierite-(Ce) associated with late-stage igneous amphiboles 

in tholeiitic dolerites of the Pyrenees (Azambre et al. 1987).

Chevkinite and perrierite are dimorphs (Ito 1967; Ito and 

Arem 1971), and distinguishing between them in rock samples 

has proved difficult as they have similar compositions and optical 

properties (e.g., Jaffe et al. 1956; Bonatti 1959). Natural crystals 

have similar structures in the C2/m space group (Gottardi 1960; 

Yang et al. 2002), but diffraction data allow the two minerals to 

be differentiated by the E angle, which is 100q in chevkinites and 

113q in perrierites (e.g., Haggerty and Mariano 1983). This is the 

most reliable way of distinguishing between natural chevkinite-

(Ce) and perrierite-(Ce), but determining crystal structure can 

be difficult as many crystals are metamict, or form small grains 

that can only be located in thin sections with the aid of a micro-

scope. As with many metamict minerals, crystal structure can be 

restored by annealing. Lima-de-Faria (1962) conducted the most 

complete series of heating experiments, in air and in nitrogen, 

on natural crystalline and metamict chevkinite and perrierite 

samples. Metamict chevkinite-(Ce) had the chevkinite structure 

after heating in nitrogen for 1 h at 1000 qC, but on heating in 

air to 1000 qC, it formed perrierite-(Ce) and CeO
2
. Crystalline 

chevkinite retained its structure on heating to 1300 qC. Metamict 

perrierite annealed with the perrierite structure, and both me-

American Mineralogist, Volume 99, pages 1911–1921, 2014

0003-004X/14/0010–1911$05.00/DOI: http://dx.doi.org/10.2138/am-2014-4690      1911 

* E-mail: janet.muhling@uwa.edu.au


