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THE CRYSTAL STRUCTURE OF LUDWIGITE

MICHAEL B. IRWIN anp RONALD C. PETERSON®

Department of Geological Sciences, Queen’s University, Kingston, Ontario K7L 3N6, Canada
ABSTRACT

We have refined the structure of ludwigite with a crystal taken from the Crestmore quarry, California; it is close to the end
member in composition, ideally Mg,FeBOs. The sample has a formula Mg 76Fe122Alp2BOs and unit-cell dimensions a
9.2411(6), b 12.2948(9), ¢ 3.0213(3) A, V343.27(5) A3. The structure was refined in space group Pbam, to a final R,, = 0.023 for
948 observed unique reflections. The very low Al content allows the refinement of the distribution of magnesium and iron in the
structure without assumptions as to the location of aluminum.

Keywords: ludwigite, vonsenite, pinakiolite group, crystal structure, Crestmore quarry, California.
SOMMAIRE

Nous avons affiné la structure de la ludwigite avec un cristal provenant de la carriere Crestmore, en Californie, et dont la
composition est voisine de la composition idéale, Mg>FeBOs. La formule est en fait Mg; 76Fe1 20Alp2BOs, et les parametres
réticulaires sont: @ 9.2411(6). b 12.2948(9), ¢ 3.0213(3) A, V343.27(5) A3. L affinement, dans le groupe spatial Pbam, a mené
2 un résidu final Ry, de 0.023 pour 948 réflexions uniques observées. La teneur trés faible en Al permet un affinement de la

distribution du magnésium et du fer dans la structure sans avoir a adresser la question de la distribution de I’aluminium.

(Traduit par la Rédaction)

Mots-clés: ludwigite, vonsenite, groupe de la pinakiolite, structure cristalline, carriere Crestmore, Californie.

INTRODUCTION

We present here the results of a refinement of the
crystal structure of ludwigite; in the sample selected,
from the Crestmore quarry, California, there is almost
no aluminum substituting for Fe**. Ludwigite, with an
ideal formula MggFe3*BOs, is an end-member of the
ludwigite—vonsenite (Fe**,Fe**BOs) series. Manganese,
aluminum and titanium commonly are found to substi-
tute for magnesium and iron. This sample of ludwigite
contains only magnesium and iron (with very minor alu-
minum), and the structure refinement provides informa-
tion about the structure in the absence of the other
substituents.

BACKGROUND INFORMATION

Takéuchi et al. (1950) solved the structure of
ludwigite. It belongs to the pinakiolite group of miner-
als, in which metal ions are octahedrally coordinated by
oxygen. The octahedra are linked together by edge-shar-
ing to form what have been described as walls (e.g.,
Bovin et al. 1981). Figure 1 shows the structure of
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ludwigite viewed down the ¢ axis. Swinnea & Steinfink
(1983) refined the structure of synthetic vonsenite
(Fe3BOs) and, on the basis of Mossbauer spectroscopy,
concluded that ferrous and ferric iron occur in sites M2
and M4, whereas only ferrous iron occupies M1 and M3.
They suggested that the distance between nearest-neigh-
bor M2 and M4 sites of 2.79 A is short enough for elec-
tron-hopping to occur. Norrestam et al. (1989) studied
aluminian ludwigite and concluded, on the basis of site
refinement of X-ray data and bond-valence calculations,
that Mg occupies all four metal sites. They assumed that
the aluminum is evenly distributed over all four sites.
Bonazzi & Menchetti (1989) studied three structures in
the ludwigite—vonsenite series and described the varia-
tion of cell dimensions and bond Jengths with composi-
tion. Takéuchi & Kogure (1992) described the structure
of a specimen of aluminian ludwigite and assigned alu-
minum to the M4 site.

EXPERIMENTAL

The crystal used is from the Crestmore quarry, Riv-
erside, California, and was provided by the Canadian




