
Introduction 

Eudialyte-group minerals (EGM) comprise a large 
number of trigonal Na- and Ca-rich Zr-silicates with vari-
able amounts of K, Sr, Fe, Mn, REE, Y, Nb, Ti and other 
elements. They are index minerals for agpaitic rocks (e.g. 
Sørensen 1997). Eudialyte (sensu stricto) was fi rstly 
discovered in the Ilímaussaq Intrusion, South Greenland 
(Stromeyer 1819). The structure of EGM was described 
by Golychev et al. (1971) and Giuseppetti et al. (1971), 
who showed EGM to be complex cyclosilicates with both 
three- and nine-membered SiO4 rings. 

The IMA-approved general formula of EGM is N15–

16M(1)6M(2)3Z3M(3)M(4)Si24O66–73(OH)0–9X2. The com-
positional variability of the eudialyte group and the exist-
ence of solid-solution series between various end-members 
were proven by Johnsen & Gault (1997) and Bulakh 
& Petrov (2004). To date, 46 end-members have been 
defi ned (Rastsvetaeva 2007). Here, we focus on a se-
lection of 10 IMA approved end-members (eudialytes.s., 
kentbrooksite, alluaivite, aqualite, raslakite, oneillite, Ce-
zirsilite, (Mn,Ca)-ordered eudialyte, (Mn,Na)-ordered 
eudialyte, and taseqite (Table 1)) which represent the 

spectra of EGM compositions observed in four occurrenc-
es of agpaitic rocks world wide (Tamazeght (Morocco), 
Ilímaussaq (Greenland), Mont Saint-Hilaire (Canada), 
and Pilansberg (South-Africa)). Figs. 1 and 2 and Table 
2 apply exchange vectors in order to clarify the compo-
sitional relations between the end-members used for the 
present study.

Rastsevetaeva & Borutskii (1988) and Rast-
svetaeva et al. (1988, 1990) showed that the eudialyte 
structure is quite complex and consists of a stable unit 
([M(1)6Z3(Si3O9)2(Si9O27)2]–24) and a variable unit [N15–

16M(2)3], which can be fully-occupied or signifi cantly va-
cant. Within the latter unit, variable amounts of exchange-
able cations and molecules (e.g., Na+, K+, H3O+) and 
vacancies may be present. Moreover, the main constitu-
ents Zr4+, Si4+, Na+, Ca2+, Mn2+, Fe2+, and REE3+ can occu-
py different crystallographic sites. Additional complexi-
ties arise, as hydrogen-bearing species may be present as 
H2O, OH– and/or H3O+ (Rastsvetaeva et al. 1990). Fur-
thermore, the valence state of Fe in eudialyte can be di- 
or/and trivalent, but a detailed Mössbauer spectroscopy 
study showed Fe2+ to dominate over Fe3+ (Pol’shin et al. 
1991). Thus, the calculation of balanced mineral formulae 
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