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Abstract
Polezhaevaite-(Ce) NaSrCeF6 is a new member of the gagarinite mineral group [hexagonal, P63/m,
a = 6.207(7) Å, c = 3.801(9) Å, V = 126.8(2) Å3, Z = 1]. It is found in a natrolitized microcline-aegirinesodalite lens within apatite-rich urtite at Mt. Koashva (Khibiny massif, Kola Peninsula, Russia) in
association with аegirine, albite, arfvedsonite, astrophyllite, burbankite, catapleiite, chlorbartonite,
djerfisherite, elpasolite, fluorapatite, fluorite, galena, hydroxylapatite, ilmenite, lamprophyllite,
lorenzenite, leucophanite, microcline, natrolite, nepheline, orickite, pectolite, pyrochlore, sodalite,
sphalerite, strontiofluorite, tainiolite, titanite, vinogradovite, and villiaumite. Polezhaevaite-(Ce)
occurs as parallel and sheaf-like aggregates of extremely thin fibers (up to 1 mm long and <1 µm
thick), which fill leaching voids within burbankite crystals in natrolite and mantles around partially
dissolved burbankite crystals in intimate association with strontiofluorite. Polezhaevaite-(Ce) is
translucent (transparent in separate fibers), snowy-white, with a silky luster (in aggregates) and a
white streak. Cleavage is not observed; fracture is splintery (in aggregates). The Mohs hardness of
individual crystals could not be determined and approaches 3 in aggregates. In transmitted light, the
mineral is colorless, uniaxial positive: ε = 1.497(5), ω = 1.490(5) (for λ = 589 nm). Dcalc = 4.646
g/cm3, Dmeas = >4.2 g/cm–3. The mean chemical composition determined by electron microprobe is
(wt%): Na 5.27, Ca 3.08, Sr 29.72, Ba 0.48, La 11.76, Ce 14.12, Pr 0.49, Nd 3.09, F 31.95, total 99.96.
Empirical formula calculated on the basis of F = 6 apfu is: (Na0.82Ca0.18)Σ=1.00(Sr1.21Ce0.36La0.30Ca0.09
Nd0.08Ba0.01)Σ=2.06F6 (charge imbalance is +0.05). Its simplified formula is NaSrCeF6. The strongest
X-ray powder-diffraction lines [d in Å, (I), (hkl)] are: 5.416(40)(100), 3.120(100)(101, 110), 2.198(70)
(201), 1.796(90)(121, 211, 300, 102), 1.554(30)(220), 1.173(70)(321, 231, 140, 410,132, 312, 113). The
mineral is named in honor of Lyudmila Ivanovna Polezhaeva (b. 1935), a Russian expert in electron
microprobe analysis of minerals for her contribution to the mineralogy of alkaline rocks.
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Introduction
The Khibiny massif in Kola Peninsula (Russia) is the largest alkaline intrusion in the world, occupying an area of 1327
km2 at the current erosion level. It was emplaced at the contact
between the Imandra-Varzuga Proterozoic greenstone belt and
Archaean metamorphic complexes of the Kola-Norwegian megablock. About 70% of its area is underlain by nepheline syenites
(foyaite) of monotonous modal composition that, in most works,
are subdivided into two units of comparable size, proper foyaite
(in the center) and “khibinite” (peripheral with respect to the
foyaite), separated from each other by the so-called Central Ring
complex (Yakovenchuk et al. 2005). The Central Ring complex is
composed predominantly of foidolites (melteigite-ijolite-urtite),
highly potassic (leucite-normative) poikilitic nepheline syenite
(rischorrite), and less common malignite, as well as subordinate
amounts of titanite-nepheline, titanite-apatite, and apatite-neph* E-mail: yakovenchuk@geoksc.apatity.ru; yakovenchuk@
ksc.ru
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eline rocks. Pegmatite and hydrothermal veins, characterized by
unusually diversified mineralogy (about 300 mineral species), are
common throughout the massif, but mostly concentrated within
rischorrite and foidolites of the Central Ring. In the last 10 years,
most new mineral discoveries have been made in the Koashva
apatite-nepheline deposit, which has been exploited to a depth
of 600 m by open-cast methods. In this mine, foidolitic rocks
below the ore body contain numerous ultra-agpaitic hydrothermal
bulb-shaped bodies up to 5 m in diameter. These “bulbs” consist
of microcline, nepheline, sodalite, natrolite, aegirine, villiaumite,
and a variety of rare minerals formed by hydrothermal alteration
of peralkaline pegmatites.
The Sr-Ce analog of gagarinite-(Y) and the closely associated
new species strontiofluorite were discovered by the authors in
2008 in one of the natrolitized peralkaline pegmatites in apatiterich urtite. The former mineral was named polezhaevaite-(Ce)
in honor of Lyudmila Ivanovna Polezhaeva (b. 1935), an expert
in electron microprobe analysis of minerals from the Geological
Institute of the Kola Science Center of the Russian Academy of
Sciences (Apatity, Russia) for her contribution to the mineralogy
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