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INTRODUCTION

Gearksutite, CaAlF4(OH)⋅H2O, was discovered by
Hagemann (in Dana 1868) in the cryolite deposit of Ivigtut,
Greenland. It has subsequently been found, as a late stage min-
eral in a wide variety of environments all over the world, com-
monly in white earthy masses. At the La Veneziana mine,
Veneto, Italy (Boscardin et al. 1995), it is found as a secondary
mineral, associated with Cu-alteration minerals such as
ramsbeckite and posnjakite. At Vulcano island, Sicily, Italy, it
is found as a fumarolic phase (Bernauer 1941). Raade and Haug
(1980) have reported its presence as a late-stage, cavity filling
phase in a soda-granite near Oslo, Norway.

Gearksutite crystals generally are small 5–10 µm. The
simple composition of gearksutite recalls that of the monoclinic
strontium hydroxyfluorides tikhonenkovite, SrAlF4(OH)·2H2O
(Pudovkina and Pyatenko 1967) and acuminite, SrAlF4(OH)·
2H2O (Krogh Andersen and Ploug-Sørensen 1991). However,
the generally small size of the crystals, 5–10 µm limit crystal-
lographic study to powder diffraction patterns. Notwithstand-
ing, two different indexing methods suggested the same
monoclinic cell with the appropriate volume (427 Å3), we did
not succeed in solving the structure by direct methods. Recently,
Birch and Pring (1990) reported the presence of an interesting
assemblage of fluorine minerals, such as calcium ralstonite,
morinite, and gearksutite at the Cleveland mine, Tasmania,
Australia. These authors described this mineral assemblage as
formed during a hydrothermal low temperature stage of crys-
tallization. They documented the fluorine minerals and espe-
cially gearksutite, showed an exceptionally well-developed
crystal habit, compated with the normal habit of these miner-
als. The favorable opportunity stimulated us to undertake a
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ABSTRACT

The discovery of unusually well-crystallized samples of gearksutite allowed determination of its
crystal structure. The crystals belong to space group P1

–
, a = 4.940(1), b = 6.810(1), c = 6.978(1) Å;

α = 101.12(1), β = 94.86(1), γ = 110.07(1)°; V = 213.43(6) Å3; Z = 2. The structure consists of layers
of eightfold-coordinated calcium polyhedra connected through pairs of [Al2F8(OH)2] octahedra which
are oriented identically, similar to those observed in other hydroxyl aluminum fluorides. A compari-
son with other minerals of similar composition is made. The structure data allowed us to reliably
index the powder pattern and to show that the reflection intensities are strongly affected by preferred
orientation.

single crystal study of gearksutite. This paper also elucidates
the relationships of gearksutite with other fluorides and cor-
rectly indexes its powder pattern.

STRUCTURE DETERMINATION

A colorless platy crystal fragment of gearksutite from the
Cleveland Mine (Tasmania) was used for intensity data collec-
tion, performed on a Siemens P4 diffractometer. Table 1 sum-
marizes the intensity data collection and of the crystal structure
refinement.

The cell parameters were obtained by least squares fitting
of 29 reflections with 2θ in the range 21–28°. The collected
intensities were corrected for Lorentz and polarization effects
and for absorption by means of a semiempirical method based
on ψ scans. The structure was solved by direct methods
(SHELXTL: Sheldrick 1992) and completed by standard Fou-
rier procedure. The positions of the hydrogen atoms were lo-
cated on the difference Fourier map and were not refined. In
the last refinement cycles anisotropic displacements parameters
were refined for all the non hydrogen atoms and the reliability
factors listed in Table 1 were obtained. Final positional coordi-
nates and equivalent isotropic thermal parameters Beq are re-
ported in Table 2.

Further details of the crystal structure determination
in the form of CIF files have been deposited with
FACHINFORMATIONSZENTRUM KARLSRUHE, D-76344
Eggenstein-Leopoldshafen (Germany), under the depository
number CSD-410611. The relevant bond lengths and angles are
collected in Table 3.

DESCRIPTION OF THE STRUCTURE

The crystal structure of gearksutite consists of a network of
interconnected [CaF6(OH2)2] polyhedra, hereafter CaX8, and
pairs of [Al2F8(OH)2] octahedra, henceforth denoted as Al2X10.
Following the classification of Hawthorne (1984) for
aluminofluoride minerals, gearksutite can be classified in the*E-mail: fama@dcci.unipi.it


