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Abstract

Hewlett (1959) presented optical, X-ray, and compositional data for fifteen alkali feldspars. The
optical data were unusually detailed and ofvery high quality, but the X-ray and compositional data
were not of comparable quality. This paper presents new X-ray and compositional data to complement
Hewlett's optical data.

fntroduction

Hewlett (1959) described optical, X-ray, and
compositional data for fifteen alkali feldspars and
attempted correlations between these properties and
Al/Si ordering. The optical data were unusually
detailed and of very high quality, but the b and c
cell parameters were determined from single reflec-
tions in X-ray powder patterns. Moreover, chemical
analyses for some samples showed a marked dis-
crepancy between the values obtained by spectro-
graphic and by flame photometric methods. In
making use of Hewlett's data, Stewart (1973) recog-
nized the desirability of obtaining modern X-ray and
compositional data in order to utilize fully the optical
data of Hewlett. The Hewlett specimens (purified,
crushed mineral separates) are in the University of
Wisconsin iollection, and Stewart suggested that we
describe them further. The X-ray study has been
done primarily by Emerson as part of a senior thesis.
Starting ell parameters for the least-squares refine-
ment were based upon the b and c values obtained
from Table 9 of Hewlett (1959). The starting values
of c were based upon the a cell edges predicted by
plotting b and c on Figure 2b of Wright and Stewart
(1968). Other details of our X-ray procedures are
given in Guidotti, Herd, and Tuttle (1973). The
analytical work was performed by Guidotti, and
conditions for the electron microprobe analyses are
also given in Guidotti et al. (1973).

Results

Table I lists the chemical data obtained in this
study. Analyses were made only for K, Ca, and Na.

Agreement with Hewlett's values (also presented in
Table l) for KrO, CaO, and NarO is quite good for
specimens l-10. For specimens ll-15 the agreement
is not as good because Hewlett used an average of
spectrographic and flame photometer results and the
two methods gave values differing by as much as two
percent (See Table l).

Most specimens appear to be quite homogeneous
with respect to K, Ca, and Na. Relatively little
variation occurs in the probe counts from grain to
grain or within a grain (see Table 1). To check the
intra-grain variability, a single grain in each sample
was analyzed at 10-12 different points. The counting
variability and composition obtained were similar to
the sample average. In no cases were any Ab-rich
points found.

One adularia specimen (#6) was noticeably in-
homogeneous. The microprobe analyses clearly
indicated that two populations of grains are present,
one ofwhich fluoresces in the electron beam and one of
which does not. Each population is compositionally
homogeneous and distinct from the other (see Table t).

Table 2 presents the results of the lattice parameter
refinement for each specimen. In general, except for
specimens # l0 and # 14, the diffraction patterns
used were of good quality and showed little or no
evidence of the albite 201 peak. This observation
coincides well with the microprobe analyses which
showed no evidence of exsolution at the micron
scale. (See Table 2 of this study and Table 7 of
Hewlett, 1959). Specimen 16 (adularia) is also notable
in that, despite its bimodal composition (discussed
above), the powder diffraction pattern appears to
have sharp unresolved peaks, including 201.
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TleI,n 1. Analytical Data on Alkali Feldspars of Hewlett (1959)

Oxl-de relght percent
ThlB report Hewlett (1959)

No.* K2O CaO Na2O K2O CaO Na2O

Mole percent l{eight percent
Thls report

or An Ab

Z varlatlon
Thla report

K2O Na2O

Thls report

Or An Ab

Hewlett (1959)

or An Ab

1  1 3 . 5 3  , 2 8  L . 9 2
2  L 2 . 6 8 . r 7  2 , 7 9
3  L L . 7 7 . 1 0  2 , 8 1
4  9 . 8 1  . 4 5  4 . L 9

5  1 1 . 9 1  . 3 7  2 . 6 2
* * 5  1 6 . 4 1  0 0  , 3 7

* x * 6  1 5 . 2 3  . 0 2  t . 0 8
7  L 5 . 7 8  . 0 2  . 6 2

. 31  2 .L5  81 .15  1 .40  17 .45

.L7  2 .76  74 .28  . 85  24 .87

.03  2 .98  73 .01  . 5L  26 .48

.4L  4 .33  59 .29  2 .27  38 .44

.36  2 .97  73 ,52  L .92  24 .56

.o2  1 .08  96 .67  00  3 .33

.02  r . 08  90 .16  . 11  9 .73

.o2  , 73  94 .29  . 09  s .63

L2.98
1 2  . 5 0
1 1 . 6 4

9 . 7 3

LL.37
1 5 . 1 1
1 5  . 1 1
L5.44

1 5 . 2 0
L5.4L

4 . 8 5

9 3 . 5 8  , r 4  6 . 2 8
93 .7  9  . 09  6 .L2
26 .O2  L .69  72 .30

7 8 . 5 5  1 . 5 8  1 9 . 8 ?
7 4 . 2 4  . 8  2 4 . 9 L
7 1 . 8 3  . 1 5  2 8 , 0 3
58.37  2 .07  39 .58

7 0 . L 9  L . 8 6  2 7 . 9 3
9 0 . 0 8  . 1 1  9 . 8 1
9 0 . 0 8  . 1 1  9 , 8 1
9 3 . L 7  . 1 1  6 . 7 2

9 1  .  8 7  . 1 1  8  . 0 1
9 1 .  5 8  0 0  8  . 4 1
2 8 . 2 L  L . 4 3  7 0 . 3 8

7 9 . 8 6  L . 3 9  L 6 . 2 3
7 4 . 8 4  . 8 4  2 3 . 5 8
69.47  .49  23 .76
5 1 . 9 0  2 . 2 3  3 5 . 4 2

7 0 . 2 9  r . 8 3  2 2 . L 5
9 5 . 8 5  0 0  3 . r 3
8 9 . 8 9  . r 0  9 . 1 3
9 3 . 1 3  . 1 0  5  . 2 4

9 1 . 3 6  . 1 5  5 . 7 5
9 3  . 6 6  ,  r 0  5  , 7 5
2 6 . 3 8  L . 6 9  6 9 . 0 7

8 2 . 5 1  . 5 5  1 0 . 9 9

7 9 . 4 4  L . 6 4  L 6 . 4 0

7 6 . 5 5  . 9 9  2 L . 9 8

6 6 , O 4  . 4 5  3 1 . 5 3

5 7 . 2 5  2 . L 3  3 5 . 9 3

. 5  2 . 5

. 2  1 . 5
1 . 9  3 . 1

. o  r . )

. 3  6 . 3
] . I  1 0 . 6

. 4  4 . 5

. )  I . L

, 3  4 . 7
z . J  l . J

8  1 5 . 4 8
9  1 5 , 8 7

l 0  4 , 4 7

1 1  1 3 . 9 8

L2 13 .46

L3 L2 .97

, 0 3  . 6 8
. o 2  . 6 8
. 3 4  8 . L 7

. 1 1  1 . 3 0

. 3 3  L , 9 4

. 2 0  2 . 6 0

, 0 2  . 8 7
00 ,93

. 2 9  1 . 9 4

i i '.|L 
'35r 

l:|i i- s7.10 .57 12.33

11:3lr* 
'o '*  

l .3 l-*  80.64 1.66 17.70

l i : i l -  
'35+ 

3: l i r*  75.s2 .sB 23.Lo

i3:lJtt 
'"t 

i'.trZir 66'ro '43 33'47

t3:31** 'tt* 
2'.1i,* s6'58 2'1e 3e'13

, l

2 . 4

3 . 7

. 6

1 , 8

2 . 7

1 4  1 1 , 1 9  . O 9  3 . 7 3

1 5  9 . 7 0 . 4 3  4 . 2 5

* SpeaLren nwrbens ae given in Iahle 1 of Eeulett (1959' p. 513).
* * Non-flwresctng popuLati.on,

*,* Fluoresqina paulation.

T
++

Spectnogrqhic aaly sis.
FLore photoreter analgeis.

Plotting of the c cell dimension or cell volume
versus weight percent Or for the data in Tables I
and 2 produces curves similar to those in Figure lA
of Wright and Stewart (1968). Ilowever, specimen
$ 14 appears to be an exception inasmuch as it lies

well above either curve (e.9., the AV (cefi. volume
observed minus that predicted from curve) is
-5.8 A'). This is probably expectable in view of the
quality of the pattern indicated in Table 2 for this
specimen.

TlsI.n 2. Summary of New X-Ray Data for Hewlett (1959) Specimens

Nof a ( A ) r ( r ) B ( o  ) v(o  )  vor .  ( i3 )o
c ( r ) c ( " ) P k . a c c

Pk . ent

Rflarksstd.
error 2e

1

3
}+

5
o
7
8

10
11
L2

f J

14

8 . 5 r l { 1 e 1 * *  1 3 . 0 u ( 2 )  7 . u 3 ( r )  9 0 . o
8 . 1 + 8 ? ( 1 )  r : . o r o ( r )  7 . r 7 1 + ( ? )  9 0 . o
8 . 1 + ? 5 ( 2 )  r 3 . o o 2 ( 2 )  7 . u 5 ( t )  , 9 0 . 0
8 . r+32(3)  12 .999e)  t . r?o( r )  90 .0

8 .1+53( l+ )  12 .998( l+ )
8 .576(2)  L2 .976(2)
8 . 1 6 6 ( 3 )  r z . 9 i 9 ( 3 )
8 .55 \ (3 )  tz .96zG)

8 .555e)  L2 .952(3)
8 .2r2( i )  t2 .935(3)
8 . 5 2 7 Q )  1 3 . 0 r 5 ( 2 )
8 .5r1+( r )  r3 .018(1)

8 . ! 8 7 ( 1 )  1 3 . o r o ( 2 )
8 . 5 2 8 ( 3 )  1 2 . 9 8 8 ( 2 )
8 .1+r1(3)  ra .98 l+(2)

7 . t 6 9 ( 2 )  9 0 . 0
T .2ol+ (1 ) 90. o
7 .2L7( r )  90 .60(3)
7 . z r g 2 )  9 0 . 5 5 ( 3 )

? . 2 1 8 ( r )  9 0 . 5 8 ( 3 )
z . r l + 9 ( r )  9 1 . 5 3 ( 3 )
7 . r75( r )  90 .0
7 . 1 7 1 ( 1 )  9 0 . 0

? .171+(9)  90 .  o
7 . r ? 2 ( 1  )  9 0 . 0
7 . r 6 6 ( L )  9 0 . o

115 .98 (1  )  90 .0
1 1 6 . 0 2 ( r )  9 0 . o
1 1 5 . 9 5 ( 1  )  9 0 . 0
1 1 6 . 0 9 ( 3 )  9 0 . o

r 1 6 . 0 2 (  3 )  9 0 .  o
r r 5 . o l + ( r )  9 0 . 0
rr :  .9h (  2 )  87 .T 3(2)
r r 5 .g i e )  87  . 65Q)

1 1 5 . 9 r + ( t )  8 1  . 6 5 Q )
1 1 6 . 3 9 ( 3 )  9 0 . 2 3 ( 3 )
L r l  , 95Q)  90 .0
u 6 . o o ( 1 )  9 0 . o

115 .98 (1  )  90 .o
r I 5 . 0 5 ( 2 )  9 0 . o
115 .08 (  2  )  90 .0

7L \ . 6 (2 )
? u . 8 ( 1  )
? 1 1 . 0 ( 2 )
7 0 5 . 8 ( 2 )

zlt /2t+
20/20
2L/2r
T7 /L7

To? .8 (3 )  L9 /2o
72o .3 (2 )  27 /29
7r9.9Q) 22/2t1
a ) ^  1  ( t \  1 a l ) 1

7t9 .5Q)  20 /z \
58 \ .g (  g )  \ \ /L9
?16. r (2 )  27 /27
?1)+ . l+ (8)  27 /27

z r 2  n / r )  2 2 1 2 2

? 1 3 . 8 ( 2 )  ] - 9 / 2 0
7o2.9Q)  r \ /L5

n t ?

.007

.011

.013

,021 Slight-Ab 20I Peak
,or5 No Ab 2or peak

.015 I{int of Ab 201 Peak

.OL5 Minor hint of Ab 201

.6.2 No Ab 201 peak

.013 fPossible Ab 201 Peak

.015 No Ab 2or peaft

.007 No Ab 20I Peak

.010 No Ab 201 peak

.012 ffFatr Ab 201 Peak. 1-1***

.009 Minor Ab 201 Peak

No Ab 201 peak
Hint of AL 201.peak
Minor Ab ?01 piet<
Minor Ab 201 FiEa]t

*
**
***
T

f+

specimen nmbers as given in Tabl-e 1 in Hevlett (1959' p513)
g"tt*tud stanttard errors are in parentheses and refer to the last decinal place

I = Intensity of Ab2ol peal( of K phase on a scale of 1-10)

Some broadening ancl merglng of peaks

Other peaks also Present. K-spar peaks a bit broatlenetl
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