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Rossmanite, (LiAl2)Al6(Si6O18)(BO3)3(OH)4, a new alkali-deficient tourmaline:
Description and crystal structure
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ABSTRACT

Rossmanite is a new tourmaline species from near Rožná, western Moravia, Czech
Republic. It forms pale pink columnar crystals about 25 mm long and 5 mm thick, elon-
gated along c with striations parallel to c on the prism faces. It is brittle, H 5 7, Dmeas 5
3.00 g/cm3, Dcalc 5 3.06 g/cm3. In plane-polarized light, it is colorless. Rossmanite is
uniaxial negative, v 5 1.645(1), e 5 1.624(1), trigonal, space group R3m, in the hexagonal
setting a 5 15.770(2), c 5 7.085(1) Å, V 5 1525.8(4) Å3, Z 5 3. The strongest six X-
ray diffraction lines in the powder pattern are at d 5 3.950 Å with I 5 100% for (hkl) 5
(220); 2.552 Å, 93%, (051); 1.898 Å, 72%, (342); 4.181 Å, 58%, (211); 2.924 Å, 56%,
(122); and 3.434 Å, 53%, (012). Analysis by a combination of electron microprobe, SIMS,
H-line extraction, and crystal-structure refinement gave SiO2 38.10 wt%, Al2O3 44.60,
Na2O 1.43, Li2O 5 1.13, B2O3 5 10.88, H2O 5 3.70, F 5 0.20, O [ F 0.08, sum 5 99.96
wt%, Fe, Mg, Ca, Mn, Ti, F, K not detected. The formula unit (31 anions) is
X(M0.57Na0.43)Y(Li0.71Al2.17)ZAl6(Si5.92O18) (B2.92O9)(OH)3.83F0.10O0.07, with the ideal end-member
formula M(LiAl2)Al6(Si6O18)(BO3)3(OH)4; thus rossmanite can be derived from elbaite
[Na(Al1.5Li1.5)(Si6O18)(BO3)3(OH)4] by the substitution XM2 1 YAl → XNa2 1 YLi, where M
5 vacancy. The crystal structure of rossmanite was refined to an R index of 1.7% using
1094 observed (5s) reflections collected with MoKa X-radiation from a single crystal.
The structure refinement confirmed the low occupancy of the X site and the presence of
Li at the Y site. There is considerable positional disorder at the O1 and O2 sites induced
by the local variations in bond-valence distribution associated with M-Na disorder at X
and Li-Al disorder at Y.

INTRODUCTION

The general formula of tourmaline may be written as
XY3Z6Si6O18(BO3)3W4 where X 5 Na, Ca, M; Y 5 Mg,
Fe21, Mn21, Al, Fe31, Mn31, Li; Z 5 Al, Fe31, Cr31, Mg;
and W 5 OH, F, O22.

Extensive solid solution occurs among a wide variety
of end-members. The X site is most commonly occupied
by Na and/or Ca plus minor to accessory vacancies, al-
though synthetic alkali-free and Ca-free tourmalines have
been well-known for some time (Rosenberg and Foit
1979; Werding and Schreyer 1984). Recent work (Foit et
al. 1989; MacDonald et al. 1993; Pezzotta et al. 1996;
Orlandi and Pezzotta 1996; Aurisicchio and Pezzotta
1997; Lyckberg and Hawthorne 1997; Robert et al. 1997;
Schreyer 1997; Selway et al. 1997; Velickov and Abs-
Wurmbach 1997; Aurisicchio et al. 1997; Taylor et al.
1997; Dutrow and Henry 1997) has shown that tourma-
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lines with dominant vacancy at the X site are relatively
common. MacDonald et al. (1993) reported the first dis-
tinct X-site-vacant tourmaline species, foitite, ideally
M(Fe Al)Al6(Si6O18)(BO3)3(OH)4.21
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During a systematic examination of tourmalines from
several Czech and Moravian pegmatites, we encountered
another distinct alkali-deficient tourmaline. This has been
approved as a new mineral by the International Miner-
alogical Association’s Committee on New Minerals and
Mineral Names. Rossmanite is named for George R.
Rossman (born 1945), California Institute of Technology,
Pasadena, California, in recognition of his work on the
spectroscopy of the tourmaline minerals in particular and
his wide-ranging contributions to mineralogy in general.

OCCURRENCE

Rossmanite was discovered in the Rožná lepidolite-
subtype pegmatite in the northeastern part of the Strážek
Moldanubicum, along the contact with the Svratka Unit
(mica-schist zone) in the Czech Republic (Novák 1992;
Černý et al. 1995; Novák and Selway 1997). The peg-


