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Abstract: The sample of neighborite, NaMgF3, studied in this paper has been found in miarolitic cavities of a mildly peralkaline
(sodic) granite pluton in the Permian “Oslo Region” paleorift area, at Gjerdingselva, Lunner, Oppland, Norway. Neighborite
forms cube-like, colourless or pale-yellow to brownish crystals up to 1mm, often with distinct polysynthetic twinning striations,
sometimes apparently untwinned. As representative of the different morphologies, two grains have been selected to collect dif-
fraction data by a single-crystal P4 diffractometer (MoKα radiation). The crystal named NGH1 shows no striation and only a
negligible presence of twinning was detected. Its crystal structure was refined (R1 = 0.026) in the space group Pbnm with cell pa-
rameters a = 5.352 (1), b = 5.485 (1), c = 7.663 (2) Å. A second grain (NGH2) exhibits evident striations and other signs of twinn-
ing by optical and X-ray diffraction tests; the quite poor refinement of its crystal structure is not reported. The crystal structure of
neighborite is discussed in terms of its deviation from the ideal cubic symmetry and compared with results published for syn-
thetic NaMgF3. Neighborite in the Gjerdingselva ekerite is a low-temperature hydrothermal mineral which probably crystallized
around or below 300˚C. The twinning most likely originated during growth due to internal stresses.
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Introduction

Neighborite, NaMgF3, is a rather rare perovskite-type
mineral that was first described by Chao et al. (1961)
from an oil shale of the Green River Formation in Utah.
It was later reported from albite veinlets cross-cutting al-
kaline metasomatic rocks of the Moskal’ massif in the
Urals (Efimov et al. 1967), from an amphibole–biotite–
feldspar rock in Eastern Siberia (Arkhangel’skaya
1974) and from a sodic granite at Gjerdingselva, Norway
(Raade & Haug 1980). Additional occurrences are in
small pegmatite cavities and in a vein in hornfels at
Mont Saint-Hilaire, Quebec (Horváth & Gault 1990),
in carbonatite veins and silicate-carbonate hydrothermal
veinlets in the Khibiny Massif, Kola Peninsula, as well
as in cavities in hyperagpaitic pegmatites at Alluaiv Mt.,
Lovozero, Kola Peninsula (Khomyakov 1983, 1995) and
as neighborite–potassium neighborite solid solutions in
natrocarbonatite from Oldoinyo Lengai, Tanzania (Mit-
chell 1997). Recently, neighborite was found in a hy-
peralkaline pegmatite at the Kirovskiy apatite mine, Ku-

kisvumchorr Mt., Khibiny Massif (Pekov & Podlesnyi
2004).

On the basis of the similarity of the X-ray powder dif-
fraction pattern with that of CaTiO3, Chao et al. (1961)
assigned neighborite to the space group Pcmn (No. 62),
the dimensions of the orthorhombic unit cell being a =
5.363 Å, b = 7.676 Å, c = 5.503 Å. Lewis & Bright
(1971) analyzed polysynthetically twinned NaMgF3 by
transmission electron microscopy (TEM). More recently,
Rönnebro et al. (2000) published single-crystal X-ray
data of synthetic NaMgF3, while powders of synthetic
fluoride perovskites were analyzed by Zhao et al.
(1994 a, b, 1993 a, b) and by Zhao (1998) in high pres-
sure and high temperature conditions and by Chakh-
mouradian et al. (2001) using X-ray and neutron dif-
fraction.

Neighborite shares an ABX3 perovskite structure type
(Fig. 1) with several hundreds of synthetic and natural
materials as recently reviewed by Mitchell (2002). The
ideal cubic perovskite structure of ABX3 compounds has
a unit cell with ac = 2d, where d is the B-X bond dis-
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