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Rubidium- and cesium-dominant micas in granitic pegmatites
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ABSTRACT
The mode of occurrence and chemical composition of five types of micas with Rb- or Cs-dominant populations of interlayer cations, collected from the Red Cross Lake rare-element pegmatites in
north-central Manitoba, are described here. All five micas are candidates for new mineral species but
crystal-structural data and Li contents could not be determined to date because of extremely small
particle size, restricted to the margins of strongly zoned microcrystals. Based on electron-microprobe analyses, on Li contents estimated from Li/F (at.) = 1.0, and on bulk analysis of ferromagnesian micas for FeO and Fe2O3, the micas correspond to Rb- and Cs-dominant polylithionite (with
representative interlayer populations of Rb0.82K0.12Cs0.07 and Cs0.74Rb0.12K0.08 apfu, respectively), Rband Cs-dominant magnesian annite (Rb45K0.37Cs0.20 and Cs0.67Rb0.20K0.12 apfu, respectively), and Csdominant ferroan phlogopite (Cs0.92Rb0.04K0.02 apfu).

INTRODUCTION
Enrichment in Rb and Cs is well known in micas from rareelement granitic pegmatites, attaining ~5 wt% Rb2O and ~2
wt% Cs2O in lepidolite, and ~2 and ~5 wt%, respectively, in
ferromagnesian micas (as reviewed by Hawthorne and Černý
1982; Černý 1982; Černý and Burt 1984; and Wise 1995; see
also Zagorskyi et al. 1974; Morgan and London 1987;
Gordiyenko et al. 1991; Lagache and Quéméneur 1998; and
Pesquera et al. 1999). However, Rb and Cs contents that would
suggest dominance of these alkalis in the interlayer sites are
rarely mentioned (Ginsburg et al. 1972; Černý et al. 1994;
Huang et al. 2002). Since the late 1980s, we have accumulated
abundant electron-microprobe data on micas from the rare-element pegmatites at Red Cross Lake, Manitoba, that clearly
indicate the existence of five new Rb- and Cs-dominant minerals in the mica group. These micas occur in the very thin outer
parts of compositionally strongly zoned microcrystals, and have
only been briefly mentioned in the literature (Černý et al. 1994),
as we have continued searching for homogeneous particles large
enough for the complete characterization required for the formal proposal to the Commission on New Minerals and Mineral Names of the International Mineralogical Association. To
date, this search has been fruitless; thus we decided to publish
representative chemical-compositional data in their current
state, to inform students of layer silicates and granitic pegmatites
of the existence of these micas.

OCCURRENCE
The Archean rare-element granitic pegmatites at Red Cross
Lake, first reported as Rb-rich by Jambor and Potter (1967),
are located in the Sachigo Subprovince in the northwestern part
of the Superior Province (for geological setting and internal
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structure see Černý et al. 1994 and Selway et al. 1998). To
date, these pegmatites are the most fractionated ever encountered, with high concentrations of Li, Rb, Cs, Mn, and Ta, considerable Be, B, and F, and strongly depleted Fe, Ti, and Nb
(Černý et al. 1994). The lepidolites reported here occur in internal, Ab + Qtz rich, very fine-grained assemblages, whereas the
ferromagnesian micas are confined to equally fine-grained
exocontacts formed by reaction of the pegmatite with metaandesitic to metabasaltic host-rocks.
In both cases, the Rb- and Cs-dominant micas form thin
outer zones on cores of more conventional compositions. Crystals of white micas, commonly 15 to 100 mm across, show cores
of rubidian muscovite, grading into intermediate Rb- or Csenriched lithian muscovite and into Rb- or Cs-dominant lepidolite. So far, the thickness of the lepidolite zone was found to
be less than 30 mm (Fig. 1a). The ferromagnesian micas tend to
be somewhat coarser in their overall dimensions, 20 to 500
mm. Most of the flake volume consists of near-homogeneous
and relatively Rb- and Cs-poor mica, but the outermost Rband Cs-enriched to -dominant zones are again very thin, 3 to
35 mm (Fig. 1b). Thus, to date only a phlogopitic mica with
interlayer composition of (K0.46 Rb0.28Cs0.23) apfu (atoms per
formula unit) has been examined by X-ray diffraction
(Hawthorne et al. 1999).

EXPERIMENTAL METHODS AND RESULTS
The conditions under which the microbeam analysis was performed on a
CAMECA SX-50 electron microprobe were the same as described in Černý et
al. (1995). Bulk Li and F compositions of the zoned crystals were determined
by atomic absorption spectrophotometry with an NBS spodumene standard. Five
samples of muscovite + lepidolite aggregates, separated from the same samples
that yielded fragments for the microprobe mounts, gave 1.82, 2.50, 2.70, 3.02,
and 3.60 wt% Li2O, and corresponding 2.20, 3.10, 3.20, 3.54, and 3.95 wt% F
(in addition to 3.08 wt% Li2O and 4.35 wt% F from Jambor and Potter 1967).
Four samples of the ferromagnesian micas gave 0.54, 0.68, 0.73, and 0.80 wt%
Li2O and 0.50, 0.55, 0.80, and 1.20 wt% F. These pairs of data are in agreement
with the generally accepted Li/F atomic ratio of 1.0, statistically approximated
for white and ferromagnesian micas by Foster (1960a, 1960b) and structurally
justified by Monier and Robert (1986; see further comments under Discussion
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