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Abstract

A 3-layer monoclinic lepidolite from a pegmatite atTdrdal, Norway, previously described
as 2-layer orthorhombic, has been identified as the 3Mz polytype. The space group is C2 with a
: 5.239(2\, b : 9.070(3), c : 29.886(5) A, and P :92.58(2)o. The X-ray powder pattern
differs in detail from those of the conventional mica polytypes. Electron microprobe analysis
gives SiO,48.78,  Al ros 23.87,  FeO 1.39,  MgO 0.02,  MnO 4.61,TiO,0.07,  K,O 9.88,  NazO
0.20, BaO 0.03, F 6.21 weight percent for the 3M,flakes and SiOr 53.4l, AI,OB 2l .43,FeO
0.06, MgO 0.02, MnO 1.82, TiO,0.06, K,O 9.85, Na,O 0.19, BaO 0.03, F 7.63 weight percent
for associated 2M, lepidolite flakes.

Heinrich et al. (1953) described a 3-layer mono-
clinic lepidolite from a pegmatite at Skuleboda,
Sweden. Neumann et al. (1957) and Christie (1961)
have described other lepidolite specimens from peg-
matites at Varutrdsk, Sweden, and Tdrdal, Norway,
that give X-ray powder patterns similar to that of the
Skuleboda specimen. This note reports a more de-
lailed study of the Tdrdal material.

Single-crystal X-ray precession photographs of
over 50 individual flakes of lepidolite from Tdrdal
showed three polytypic structures to be present-lM,
2Mr, and 3M. The 3M flakes represent the same
material that was originally described as 2-layer or-
thorhombic by Christ ie (1961),

The 3M lepidolite has diffraction symmetry that
could be described as C2 f m, C2, or Cz. Single-crys-
tal intensities were collected on an automated Syntex
diffractometer and used for comparison with in-
tensities calculated from the six possible 3-layer
stacking sequences. Good agreement was found for
only one model, which has ideal symmetry C2. Rela-
tive to a fixed initial set of axes, the intralayer shifts of
a/3 in this model are directed in the sequence -Xr,

lXr, and -Xr within the three successive layers.
The resultant shift then is a/3 along -X, of the initial
axes to give an ideal 0 angle of 93.4o.

The structure deduced above is identical to the
ideal structure described as3M, by Ross et al. (1966)
in their systematic study of possible mica polytypes.
Comparison of Weissenberg photographs of the T/r-
dal specimen with those illustrated by Heinrich et al.
(1953, Figs. l0-12) indicates that the lat ter specimens
also have the 3M, structure.

Table I lists the powder pattern of a pure sample of
lepidolite-3Mz from Tlrdal. Indexing was achieved
by direct comparison of the powder data with ob-
served single-crystal intensities. The pattern differs in
detail from those of the conventional mica structures
and is characterized by the occurrence ofseveral non-
overlapping triplets ofindices lll,02l, and I l/. Least-
squares refinement of the powder data gave cell di-
mensions a = 5.239(2), b : 9.070(3), c : 29.886(5) A,
and p : 92.58(2)".

Table 2 lists electron microprobe analyses of flakes
of 3Mz and 2M,lepidolite from Tfrdal. Although
this method does not give Li or OH, the high F-
contents and the individual oxide totals are charac-
teristic of lepidolite . The 3M, flake has less SiO, than
the 2Mr flake but higher AI2OB, MnO, and Fe (ex-
pressed as FeO) contents. The LLO contents must be
approximately 4 to 5 weight percent for each flake,
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Table l .  Indexed powder pat tern of  Tfrdal  lepidol i te-3M, Table 2.  Electron microprobe analyses of  Tl rdal  lepidol i tes

hkl Int ,  d(obe) d(eqLe) Int.  d(obs) d(ea'Le)hkl. - " 1- " 2

0 0 3  8 0  9 . 9 7  A
0 0 5  .  2 0  4 . 9 8 8
n r l  I
i ; i  I  6 0  4 . 4 8 8

1 r 4  5  3 . 9 4 0
0 2 4  7  3 . 8 7 7
LL4 10  3 .809
o25 7  3 .674
1 1 5  3 0  3 . 5 4 4
116 2  3 .419

1 2  1 , 7 0 9

7 1 , .690

7 2  7 , 6 7 2
^  -  r . 6 4 0
6  b  .  . ^ -

2 1 , ,6 t5

1 2  1 . 6 0 1

5  1 . 5 6 8

5  1 . 5 5 2

6 0  1 . 5 1 3

9  1 . 4 9 6

2  1 . 4 6 7
2  1 , 4 4 0

7  7 . 4 1 6

2  1 . 4 0 2

5  1 .  3 8 7

2  1 , . 3 7 5

5 l - .362

r 0  1 .  3 3 6

2  1 . 3 2 2

2 5  B  1 . 3 0 9

48 .78  w t ,  Z

23.  87

1 . 3 9

o . 0 2

4 . 6 I

0 . 0 7

9 . 8 8

0 . 2 0

0 . 0 3

6 . 2 r

95 .  06

53.4L wt.  %

2r.43

0.  06

o .  02

L-82

0 . 0 6

9 .  8 s

0 . 1 9

0 . 0 3

7  . 6 3

94 .  50

s . s 5 2  i
4 . 9 7 6

J  4 . 4 8 4
1  4  . 4 s 6

3 . 9 4 3
3 . 8 7 6
3 .  8 0 9

3  . 4 r 8

3 . 3 5 2

3 .  1 6 9
3 .  1 0 7
3 . 0 4 8
2 . 9 3 8
2 . 8 8 2
2 . 8 2 8
2 . 7 2 8
2 . 6 7 7

1 3  . 1 3
z o . r t  I
20 . r3  )

15s  I
2 4 6  )
2 0 . r 4
?116 I
1 3 . 1 5  |
157 )

2 4 7  I
1 3 . 1 5  I
l se  )
2 0 .  1 6  |
1s8  J
331 I
060 )
332 

')

rs .  ro  i
063 )

2 4 . I 1
04.16
I : .  ra  1
iz.t-t  I
1 1 .  2 0
0 4 . 1 7  I
1 3 . 1 8  J
20.19
2 2 .  r e  I
1 3 .  1 9  |

0 4 . 1 8  I
13 .19  .J
20 .20

0 6 . 1 2  t
5: .  r :  J
2 6 7
2ea l
00.24  )
4 2 4  I

: : :  I
! t )  \
2 2 . 2 I  I
I te I
1 5 5  )

7tt 
.|

06 .15  J

I . 7  0 7

I  r . 6 e r
I  1 . 6 8 9

r . 6 7 2
1 . 6 4 1
1 .  6 3 5
1 .  6 1 8

f  r .  6 0 6
,{  r .  ooz
[  1 .s9e

I r . 5 7 4
t  -  - . -
1 r . ) o /
L  1 .  s 6 6

I  r .  5 4 9

J  L . 5 r 2
I  1 . 5 1 2

l r . 4 e 8
1  7 . 4 e 6
[  1  . 4 9 5

L . 4 6 9
7 . 4 4 r

[  7 . 4 1 6
I  1  . 4 1 5

L .  A O 2
[  1 .  3 8 8
I  r .  3 8 7

1 , 3 7 5

)  7 . 3 6 4
t  1 . 3 6 1

I  r . T e
L  1 .  3 3 4

l t  c o t|  - ' " '
I  1 . 2 8 6

r . 2 5 9

I  t . z + t ,
I  L . 2 4 4
(  r . z z t
|  7 , 2 2 9

)  r . 2 2 8
|  7 . 2 2 6

I  r . 2 2 2
1 r . 2 2 2

I  1 .  2 0 4

si02
Arz0:
FeO

Mgo

Mn0

T  i 0 2

*zo
Na20

Ba0

F

S uns

: : : t  7 0 B

7t7 35
027 15
I I7  5
1r8  20
028 20
118 23
r19 2
029 5

3 .  3 5 0

3 .  1 7 r
3 , I L 2
3 . 0 4 4

2  . 8 8 3
2 . 8 2 7
2 . 7 2 8
2 . 6 7 9

1 0 0  2 , 5 9 5

t 0  B  2 . 5 5 0

I  z . e o z
)  z . s s a
|  2 . 5 e 1
I  2 .  s 8 9
|  2 . s 5 e
|  2 . s 5 8

)  2 . s 4 6
t  2 . s 3 9

2 , 4 8 8

131  I
2o2 |
?0r I
732 )
203 )
202 |
r : :  I
11. ro j
00 .12

r34
205
204
135

206
205
1 3 6
136
207
040
2 2 0

Pattem taken uith CuKa rqdiation tn 114,59 m dimeter cme"d.
fntentities estircl:ed ui,sual'|.y. q-lalue6 caLeulated on basis of
a  =  5 , 2 3 9 ,  b  =  9 . A 7 0 ,  c  =  2 9 , 8 8 6  A ,  d n d  B  =  9 2 . 5 8 " .

but  lower for  the 3Mrf lake than for  the2Mrf lake,  as
based on the observed F contents and oxide sums.
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2  , 4 8 8

2 . 4 2 5

2 . 3 6 4

2 . 3 4 9

2 . 2 9 3

2 . 2 6 7

I  2 . 4 5 3
|  2 . 4 3 7

I  2 . 4 3 s
I  2  . 4 r 8

[  2 . 3 7 8
(  2 . 3 6 0

I  2 . 3 s 8
I  2 . 3 3 9
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1  1 r 1  [  2 . r 2 r- ' - - -  

I  2 . 1 2 0
|  2 . ro r

2  . 0 9 6  I  2 . o e e
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1  N ^  1 2 . 0 7 8- ' -  "  [ 2 . 0 6 3
2 . 0 3 3  2  . 0 3 3
1 .  9 8 9  1 .  9 9 0
1 .  8 3 9  1  . 8 3 8

2 2 3
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207 l
138
1 1 e  I' - -  |
045 J
tnq  I-"-  |
208 I
226 l
rrs 1
o u I
139
0 0 .  1 5
2 2 9

a  R  I . 2 8 7

3  7 . 2 5 9

7  1 , 2 4 4

3  R  r . 2 2 A

3  R  t . 2 0 7




