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INTRODUCTION

Polytypism is a common phenomenon for many phyllo-
silicates; micas in particular show a huge number of different 
polytypes. The polytypism of micas is principally generated by 
rotation between adjacent layers, the angle of which are restricted 
to n × 60° about the [001]* direction. Although the number of 
polytypes is theoretically inÞ nite, polytypes in which the position 
of any layer relative to the others and transitions from it to the 
adjacent ones are the same or equivalent for all layers are spe-
ciÞ c and limited. Historically such polytypes have been termed 
simple, standard, homogeneous, etc. by different researchers. 
In the present study we call them MDO (Maximum Degree 
of Order) polytypes, derived by OD (Order-Disorder) theory 
(Backhaus and Ďurovič 1984; Ďurovič 1992). In case of (homo-
octahedral) micas, six MDO polytypes, which are expressed as 
1M, 2M1, 2M2, 2O, 3T, and 6R using Ramsdell symbolism, have 
been theoretically derived (Smith and Yoder 1956; Backhaus and 
Ďurovič 1984). In addition, polytypes in micas are divided into 
subfamilies, depending on the rotation angles between adjacent 
layers (Backhaus and Ďurovič 1984). Polytypes belonging to 
subfamilies A and B have rotations of 2n × 60° and (2n + 1) × 
60°, respectively. These two kinds of rotation generally result 
in the different interlayer conÞ gurations. Some of the polytypes 
reported thus far (e.g., Kogure and Nespolo 1999) contain both 
kinds of rotation and are termed mixed-rotation polytypes (Ne-
spolo 1999). A comprehensive classiÞ cation of mica polytypes 
is presented in Table 2 of Nespolo and Ďurovič (2002). 

The most abundant mica polytypes found in nature are 
MDO polytypes belonging to subfamily A, i.e., 1M, 2M1, and 
3T. Among other polytypes, 1Md and 2M2 are often reported. 
1Md is deÞ ned as disordered stacking, yet contains layers rotated 
by only 2n × 60° about the [001]* direction. 2M2 has two-layer 

periodicity with alternating rotation angles of +60° and −60°. 
According to the classiÞ cation of mica mentioned above, 1Md 
belongs to subfamily A and 2M2 is an MDO polytype in subfam-
ily B. 

Factors favoring the occurrence of speciÞ c polytypes in mica 
have been investigated for some time, but complete understand-
ing has not yet been reached, although certain micas which are 
classiÞ ed by chemical compositions, layer charge, occupancy 
in the octahedral sheets, etc. deÞ nitely show speciÞ c polytypes. 
Lepidolite, a lithium-rich aluminous mica whose general com-
position is written as K(Li, Al)2−3(Si, Al)4O10(OH, F)2, is inter-
esting because it commonly yields the 2M2 polytype, as well 
as subfamily A MDO polytypes. Levinson (1953) investigated 
the relationship between polytype occurrence and composition 
in lepidolite by determining the polytypes of about 50 natural 
samples with reported compositions. He concluded that the 
polytype occurrence varies in the sequence 2M1 → 2M2 → 1M 
or 3T as the lithium content increases. He also suggested that 
a compositional range (�transition zone�), in which the two 
polytypes coexist and crystallization is poor, exists between 
2M1 and 2M2. Foster (1960) reported that lepidolite is regarded 
as a solid solution among three end-members: polylithionite 
(KLi2AlSi4O10F2), trilitionite [KLi3/2Al3/2Si3AlO10(OH, F)2], 
and muscovite [KAl2Si3AlO10(OH)2]. Munoz (1968) examined 
the occurrence of the polytypes in this ternary system using 
Fosterʼs database and performing some synthesis experiments. 
His conclusion regarding the composition-polytype relationship 
was almost identical to that of Levinson (1953).

The results of Levinson (1953) and Munoz (1968) were 
based on extensive experimental works consisting of polytype 
determination by single-crystal X-ray diffraction (XRD) 
photographs and wet chemical analyses of many lepidolite 
specimens from different localities all over the world. Recently, 
Kogure (2002a) demonstrated that the EBSD technique could * E-mail: kogure@eps.s.u-tokyo.ac.jp
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ABSTRACT

In this paper we show that electron back-scattered diffraction (EBSD) is an effective technique for 
identifying polytypes of micas in a scanning electron microscope (SEM). Platy crystals mounted on a 
specimen holder are instantly analyzed and the polytypes are determined by comparing observed and 
calculated Kikuchi patterns. Subfamilies A and B are easily distinguished by trigonal and hexagonal 
symmetries, respectively, around the [001]* direction of the Kikuchi bands corresponding to family 
reß ections. In subfamily A, 1M and 2M1 polytypes can be identiÞ ed by means of several intense bands 
characteristic to each polytype, but 3T and 1Md are probably difÞ cult to distinguish from each other. 
The EBSD identiÞ cation has been applied to the investigation of polytype occurrence in lepidolite from 
a lithium pegmatite. 1M, 2M1, and 2M2 polytypes were unambiguously distinguished. Some crystals 
contained polytypes of the two subfamilies stacked along the [001]* direction. A combination of X-ray 
chemical analyses and EBSD in an SEM showed that the chemical compositions of 1M and 2M1 crystals 
were segmented, whereas those of 2M2 were in the range of both 1M and 2M1 compositions. 




