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The crystal structure of a 37 lepidolite
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Department of Geological Sciences, University o) Wisconsin
Milwaukee, Wisconsin 53201

Abstract

A 37 lepidolite with composition neur KL (AL R L 2 XSHADOL(F,OH) o = 5.200. ¢ -
29.76A. space group P3;12. has been refined from diffractometer data using least-squares
methods. Octahedral cations are ordered on three sites: M1 has (Lig 2 Al ) M2 has (LigaAL).
and M3 has (Lig;Alye). M1 is the trans octahedron. Significant bond-length differences also
indicate tetrahedral ordering for the two independent tetrahedra. 71 has (A1, .S1,4). and 72
has Si onlv. The ¢ and A values of 7.7° and 0.36A duc to tetrahedral rotation conform to the
empirical relation of McCauley and Newnham (1971).

Introduction

The lepidolite micas have proved an interesting
group for structural study. embodying. as they do. a
number of stacking variations and ordering arrange-
mernts. These variations have helped to clarify struc-
tural relationships which are important to the mica
aroup as a whole. This report summarizes a crystal-
structure investigation of a lepidolite having a 3T
stacking arrangement and a composition well within
the polvlithionite range. Maleolm Ross of the U.S.
Geological Survey kindly provided this sample. U.S.
National Museum specimen R4365. »iich 1s one of
Stevens™ (1938) samples from Coolgardie. Australia.

Content and symmetry of the unit cell

The composition of this mica as derived from
Stevens™ (1938, Table 1. anal. 14) analysis s
(K soNay22Rby 1) (Al soMngisFeqisMgooeTiooiLisos)
(Sigan A\ 00)O20[(OH )y 4:F307]. This allocation  as-
sumes the sum of the valences of all cations except
hvdrogen will be 44. The composition in terms of
polvlithionite. trilithionite, muscovite end members
(Foster. 1960, p. 116) places this lepidolite closest to
the polvlithionite end member, with a relative ratio
PL 848, TL 12.7. MS 2.5

Svmmetry and cell dimensions were determined on
0.5mm squares cut with a wire saw from the high-
quality 0. tmm thick mica sheet. This micais uniaxial,
which suggests that the symmetry is trigonal or hex-
agonal. Zero and first-level ¢-axis precession photo-
graphs are identical at intervals of 120° around the
dial axis and show the trigonal nature of the mica.
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Precession photographs of levels perpendicular to the
trigonal (¢) axis (@*a*) show sixfold symmetry on the
zero level and threefold symmetry on upper levels.
The « axes are chosen to be the 5.2A axes. consistent
with the practice of Gitven and Burnham (1967) in 37
muscovite. The a*a* zero and upper-level precession
photographs show 2/m symmetry to be associated
with the (21.0) directions. Reflections of type 00/ with
{ = 3n are svstematically absent and indicate the
presence of a threefold screw axis parallel to ¢. The
above observations lead to a diffraction symbol of
3ImP3, with the twofold axes normal to a. giving
possible space groups P3;12 and P3,12. The existence
of reflections with indices simultaneously following
the rules (/i — k) = 0 and (kK + [) # 0 plus the
agreement between calculated and observed structure
factors along the (10/) row indicates that the crystals
are not twinned (Given and Burnham, 1967).

The cell dimensions as measured from precession
photographs are a = 5.205, ¢ = 29.77A. Cell dimen-
sions determined on the single-crystal diffractometer
by least-squares methods are @ = 5.200A £ 0.005 and
¢ = 29.76A = 0.01.

Experimental

Data for the refinement were recorded using mono-
chromatized MoK« radiation on a Picker single-crys-
tal diffractometer. The data set consisted initially of
3400 observed and unobserved reflections. This triply
and doubly redundant set was reduced to 705 non-
equivalent reflections through the symmetry relation-
shipsin Laue group 3 (3 was used rather than 3m) and
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