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- The structure of a strained intermediate microcline in cryptoperthitic

association with twinned plagioclase ey

PAUL H. RIBBE .
Department of Geological Sciences
Virginia Polytechnic Institute and State University
~ Blacksburg, Virginia 24061

Abstract

- " The crystal structure of a straiqqd, infermediate microcline (a = 8.643, b = 12929, ¢ = :
7.190A: a = 90.1°, 8. = 116.2°, v = 89.6% V = 720.6A°% CT), intergrown as untwinned

. lamellae in a cryptoperthitic ternary feldspar of bulk composition OrgAbssAngCny, has been
~ refined to R =0.049 using 893 reflections. The cryptoperthite is specimen K-235 from the
~ Kdngnat syenites of SW Greenland. Unit-cell velume gives the best estimate of the composi-
tion of the microcline phase, Or,;AbsCns,, which constitutes ~36 percent of the bulk feldspar.
The plagioclase composition, determined by mass balance, is approximately Abs;Anys.

The plagioclase is twinned at a scale of 100-500A on both albite- and pericime-twin iaws, -
and special caution was required to exclude from the refinement difiracted peaks from the
microcline lattice which overlapped with diffracted peaks from these four plagioclase lattices.
In spite of the non-continuous, lamellar nature of the microcline phase in the cryptoperthite,
the mosaic texture resulted in only_;!";().4°20 diffraction peak widths. R

Due to its intergrowth with twinned plagioclase, the microcline is strained (Aa = 0.30A) in
the manner described by Stewart and Wright (1974). This apparently does not prohibit the use .

of b-c and a*—v* plots to estimate j?\!/Si distribution in the tetrahedral sites (1,0 ~ 0.51, t,;m ~

0.35, t,0 = t,m ~ 0.07 Al); mean 7=

O distances (7,0 = 1.671, Tym = 1.651, T;O =1.622, T,m

= 1.627A) give similar valucs (0.{]_-‘,‘_0.32, and 0.10 Al, respectively). Without a meaningful
basis of comparison, the effects of_.;iitrain on individual bond lengths and angles could not be

_evaluated quantitatively.

Introduciion ‘

~In the past decade it has been shown th’at alkali
~ feldspars, (K,Na)AISi;Os, can be characterized most

~ satisfactorily by their lattice parameters. Wright and
. Stewart (1968) proposed a plot of the b and c cell
- edges (see Fig. 1) “‘because on such a graph points for
samples of different composition but equivalent Al-

- Si order fall into more or less linear arrays regardless
- of the symmetry of the starting material” (Stewart,
~1975). Samples of the same composition but different
 Al-Si order (e.g., the maximum microcline-high sani-
~ dine series) are arrayed on subparallel lines running
between the limiting arrays for the completely or-
dered maximum microcline-low albite series and the
disordered high sanidine-analbite (or high albite) se-
ries. Using data from crystal structure analyses, Stew-
art and Ribbe (1969) determined that relative posi-
" tion on the b-c plot very closely approximates the
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“total aluminum content of the T, tetrahedral sites,

which are designated 7,0 and 7ym in triclinic alkali
feldspars. Adopting the convention introduced by

; Kroll (1971), in which t,0 represents the probability
“of finding aluminum in T,0, they contoured the b-c -

quadrilateral with lines of equal Al content in the T,
sites: thus t,0 + t,m = 1.00 for the ordered series in

: which all the Al in the formula unit is concentrated in

the T,0 site and Si occupies the other three sites (i.e.,
t,0 = 1.00; t,;m = t,0o = t,m = 0.00), and t,0 + t;ym =

- 0.50 for the disordercd series in which Al is randomly
~ distributed over the “cur tetrahedral sites (i.e., t,0 =
Stim =‘t20 = tom = 0.25). : : et
~ Using data from homogeneous alkali feldspars,
Stewart and Wright (1974) contoured the b-c plot for

the a cell dimension, estimating a standard error for
the contours of +0.02A. They discussed in consid-

erable detail a phenomenon which is especially com--
~ mon in cryptoperthitic intergrowths of two feldspar
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Table 5. Ribbe (1978). Structure
factors for K-235 microcline.
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