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ABSTRACT

Griceite, ideally LiF, a new mineral species from the
Poudrette quarry, Mont Saint-Hilaire, Quebec, occurs in
sodalite inclusions near the periphery of massive hornfels
in association with ussingite, analcime and villiaumite.
Griceite is bright to dull white, inclining to pale yellow, and
occurs as fme-grained botryoidal aggregates, as fme-grained
powders, as irregular (-0.1 to 1.0 mm) inclusions in vil-
liaumite, and as possible pseudomorphs displaying pseu-
dotetragonal or pseudomonoclinic symmetry. Griceite is
translucent to opaque with a dull to vitreous luster, white
streak, hardness -4.5, and good {100} cleavage. A few
specimens display uneven to conchoidal fracture. Griceite
is isotropic, n 1.3986 (5), and fluoresces light yellow in
shortwave ultraviolet light in some specimens. By analogy
with synthetic LiF, griceite is cubic, space ~roup Fm3m.
!he refined unit-cell parameter a is 4.0293(2) A, V65.415(9)
A3. The strongest three X-ray powder-diffraction lines [d
in A(l)(hkl)] are 2.324(9)(111), 2.013(10)(200) and
1.414(5)(220). Wet-chemical analysis gave Li 24.72, F 72.20,
AI 0.06, Ca 0.03, Mn 0.01, Fe 0.03 total 97.05 wt.OJo,cor-
responding to Lio.97F1.03, ideally LiF; Dmeas 2.62, Deale
2.67 g/cm3, with Z = 4. Griceite is named for Joel Denison
Grice, Curator of Minerals, National Museum of Natural
Sciences in Ottawa.
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SOMMAIRE

La griceite, de formule ideale LiF, nouvelle espece mine-
rale de la carriere de Poudrette, mont Saint-Hilaire, Que-
bec, se trouve associee it ussingite, analcime et villiaumite
dans des inclusions de sodalite situees pres de la peripherie
de corneennes massives. La griceite est d'un blanc brillant
it terne, tirant sur Ie jaune pale, et se presente sous forme
d'agregats botryoidaux et de poudres it granulometrie fine,
d'inclusions irregulieres ( - 0.1 it 1 mm) dans la villiaumite,
et parfois sous forme de pseudomorphes it symetrie pseu-
dotetragonale ou pseudomonoclinique. La griceite varie de
translucide a opaque, possooe un eclat variant de terne it
vitreux, laisse un trait blanc, presente une durete de -4.5
et un clivage {100} bien defini. Quelques echantillons pre-
sentent une cassure irreguliere it conchoidale. La griceite
est isotrope [n 1.3986(5)]; sous la lumiere ultraviolette it

onde courte, certains echantillons montrent une fluores-
cence jaune pale. Par analogie avec Ie LiP synthetique, la
griceite est cubique, groupe spatial Fm3!Jl. Le parametre
reticulaire a est 4.0293(2) A, V 65.415(9) A3. Les trois raies
les plus intenses du cliche de diffraction (methode des pou-
dres) [d en A(l)(hkl)] sont: 2.324(9)(1ll), 2.013(10)(200)
et 1.414(5)(220). L'analyse chimique par voie humide a
donne Li 24.72, F 72.20, Al 0.06, Ca 0.03, Mn 0.01, Fe
0.03, pour un total de 97.05% (par poids), ce qui corres-
pond it LiO.97F1.03,soit idealement LiF. Dmes 2.62, Deale
2.67, avec Z = 4. La griceite doit son nom a Joel Denison
Grice, conservateur de la section de mineralogie, Musee
national des Sciences naturelles, it Ottawa.

Mots-cles: griceite, carriere de Poudrette, mont Saint-
Hilaire, Quebec, fluorure de lithium, nouvelle espece
minerale, donnees de diffraction X, analyses chimiques.

INTRODUCTION

Griceite was found during routine X-ray exami-
nation of mineral specimens collected in the spring
of 1985 from the Poudrette quarry, Mont Saint-
Hilaire, Quebec. Thirty-seven species, including
griceite, were identified in a section (1 m x 0.5 m
x 0.25 m) of a sodalite inclusion in nepheline
syenite:

Griceite is named in honor of Dr. Joel Denison
Grice, Curator of Minerals at the National Muse-
um of Natural Sciences in Ottawa. Cotype specimens
of griceite (NMNS 52310, 52311, 52312, 52313) are
preserved in the National Mineral Collection, Na-
tional Museum of Natural Sciences, Ottawa. Cotype
specimen M43055 is in the Royal Ontario Museum,
Toronto. The mineral and mineral name have been
approved by the Commission on New Minerals and
Mineral Names, I.M.A. To date, approximately 30
specimens, each < 1 mm in size, are known. Griceite
is UK54 of Wight & Chao (1986).

OCCURRENCE

A massive ( -100 m X 100 m X 20 m) hornfels
unit, its contact zone, and accompanying inclusions
and xenoliths were exposed during quarry operations
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hki. deale dobs

111 2.326 2.324 9*

200 2.014 2.013 10*

220 1.424 1.424 5*

311 1.214 1.213 1*

222 1.163 1.163 1*

400 1.007 1.007 <1*

331 0.924 0.924 1*

420 0.900 0.900 1*

422 0.822 0.822 <1*
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FIG. 1. Possible griceite pseudomorphs displaying pseudotetragonal or pseu.
domonoclinic morphology.

FIG. 2. A pseudomorph composed of griceite.

at the Poudrette quarry, Mont Saint-Hilaire, Que-
bec. Griceite was found in sodalite inclusions at the
periphery of the contact zone of the hornfels, which
is surrounded by nepheline syenite (Van Velthuizen,
in prep.) On cotype specimen NMNS 52310, griceite
occurs as late-stage < I nun botryoidal aggregates
on euhedral ussingite crystals associated with soda-
lite, eudialyte, sphalerite, serandite and lovozerite.

PHYSICAL PROPERTIES

Griceite occurs as fine-grained, bright to dull
white, nun-size botryoidal aggregates, as fme-grained
white powdery patches, as translucent irregular
grains in villiaumite, and as possible pseudomorphs
displaying pseudotetragonal or pseudomonoclinic
symmetry (Figs. 1,2). Most specimens display a com-

TABLE 1. X-RAY Pa./DER-DIFFRACTION DATA FOR GRICEITE

CuKa radiation, cell dimension a 4.0293(2) .8., 114.6 mmDebye-
Scherrer c_ra, visually estimated intensities.

*
diffraction

lines used to refine the cell dimension.

pact fine-grained white powdery surface with a light
yellow, light yellowish green, or light orange core.
The mineral has a white streak, is translucent to
opaque, and has a dull to vitreous luster. Griceite
inclusions in vi1liaumite display good {I oo} cleavage;
others display an uneven to conchoidal fracture. The
hardness of griceite is -4.5. The density, determined
by flotation using bromoform diluted with butyl al-
cohol and measured on a Sartorius 2001 MP2 den-
sity balance, is 2.62 g/cm3. The calculated density
for end-member LiF is 2.67 g/cm3. This difference
may be due to the porous nature of the samples.

Optically, griceite is isotropic, n = 1.3986(5)
(measured in sodium light, A= 589.9 nm). Some
specimens of the mineral fluoresce light yellow in
short-wave ultraviolet light. Visual identification is
difficult because of the presence of other mineral spe-
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cies similar in physical appearance, such as ther-
monatrite, analcime, dorfmanite and trona. Using
the Gladstone-Dale constants (Mandarino 1979),the
compatibility index is 0.0236, indicating good agree-
ment of optical and physical data.

CHEMICAL COMPOSITION

A qualitative electron-microprobe wavelength-
dispersion scan using a lEOL 733 Superprobe
detected only F. Atomic-absorption spectometric
analysis of a 15-mg sample of griceite separated from
several specimens gave Li 24.72, F 72.20, Al 0.06,
Ca 0.03, Mn 0.01, Fe 0.03, total 97.05 wt.OJo.F was
determined by the fluoride ion selective-electrode
method. The low analytical total may be due to
impurities. The formula of griceite, calculated on the
basis of two atoms per formula unit, is LiO.97F1.03
or, ideally, LiF. The mineral is not attacked by 30%
HCI and is insoluble in water.

CRYSTALLOGRAPHY

The preliminary characterization of griceite was
done by X-ray powder-diffraction methods utilizing
Ni-filtered CuKa radiation and a 114.6 rom Debye-
Scherrer powder camera. The data are in close agree-
ment with PDF 4-0857 for synthetic LiF. Most of
the X-ray films contain extra lines attributable to
contamination by cancrinite, acmite, albite, or zeo-
lites.

Fragments of griceite, oriented using their rough
cubic outline, were studied by the precession single-
crystal method. Multiple spots (mosaic spread) were
observed, indicating subparallel growth of crystal-
lites. The maximum misalignment of the domains
is -150. Despite the mosaic nature of the griceite,
its cubic symmetry was confirmed, with a ~ 4.0 A.
The systematic extinctions are consistent with space
group Fm3m, as reported in PDF 4-0857.

The unit-cell parameter a 4.0293(2) A[V65.415(9)
A3, and Z = 4] was refined by the least-squares
method (Table 1), utilizing the program CELREF
(Appleman & Evans 1973). Griceite is a member of
the halite group.
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