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The lattice parameters of high-temperature triclinic sodic 
feldspars 
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and 
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[Read 28 March 1963] 

Summary. The lattice parameters of twenty calcium-bearing anorthoclases and 
potassium-bearing acid plagioclases have been determined by powder methods. 
The 201 spacing of the homogenized anorthoclases gives a good measure of the Or 
content irrespective of the amount of calcium present ; this spacing combined with 
a* (010): (001) may be used to determine the ternary composition of homogeneous 
feldspars more potassic than approximately 0r15. The lattice parameters of feldspars 
less potassic than 0r15 cannot be used for the determination of their ternary com- 
position. 

T HE lattice parameters  of synthetic alkali feldspars have been 
determined by  Donnay and Donnay (1952), and the cell dimensions 

and angles of the triclinic members may be used to determine their com- 
position. However, the most widely used X-ray  method for the deter- 
mination of composition of the high-temperature homogeneous alkali 
feldspars is the variation in the 201 spacing (Bowen and Tuttle, 1950) ; 
this method can be used for the whole range of composition of the alkali 
feldspars. In  contrast, Smith (1956) has shown tha t  there is no reliable 
X-ray  method for the determination of the composition of the sodic 
plagioclases, because the latt ice parameters  vary both with thermal  state 
and chemical composition; however, if the composition is known an 
indication of the thermal state may be obtained. The curves of variat ion 
of the lat t ice-parameters and the spacing of certain pairs of reflections 
of the high-temperature plagioclases in the range Ano-Ans0 are vir tual ly 
flat, so tha t  their value for determining composition is minimal even if 
the specimens are known to be in the high-temperature state. 

1 Present address: Dept. of Geology and Geophysics, Univ. of California, 
Berkeley. 
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A l t h o u g h  t h e r e  a r e  c o n s i d e r a b l e  d a t a  on  t h e  l a t t i c e  p a r a m e t e r s  o f  t h e  

t w o  b i n a r y  s e r i e s - - p l a g i o c l a s e  f e l d s p a r s  a n d  a l k a l i - f e l d s p a r s - - t h e r e  a r e  

f ew  d a t a  o n  t h e  t e r n a r y  f e l d s p a r s ,  n a m e l y  p o t a s s i e  p l a g i o c l a s e s  a n d  

c a l c i u m - b e a r i n g  a lka l i  f e l d s p a r s ;  i t  is  w i t h  t h e s e  t e r n a r y  f e l d s p a r s  t h a t  

t h i s  p a p e r  is c o n c e r n e d .  

Materials and techniques. M a n y  of  t h e  a n o r t h o c l a s e  f e l d s p a r s  u s e d  fo r  

t h i s  s t u d y  h a v e  p r e v i o u s l y  b e e n  s t u d i e d  ( M a c K e n z i e  a n d  S m i t h ,  1956 ; 

S m i t h  a n d  M a c K e n z i e ,  1958) a n d  o c c u r  as  p h e n o e r y s t s  in  l a v a s  o r  s m a l l  

i n t r u s i o n s .  I n  a d d i t i o n  t o  t h e s e  p r e v i o u s l y  i n v e s t i g a t e d  a n o r t h o c l a s e s ,  

a se r ies  o f  a n a l y s e d  p l a g i o c l a s e s  a n d  a n o r t h o e l a s e s  o c c u r r i n g  as  p h e n o -  

c r y s t s  in  p i t c h s t o n e s  a n d  o b s i d i a n s  were  a v a i l a b l e  ( C a r m i e h a e l ,  1960,  

1962).  

TABLE I. New chemical analyses of  anorthoclases by I. S. E. CarmiehaeL 
(For the  key to the  specimens, see page 957). 

4 5 6 7 8 11 15 

Si02 . . . . . .  63-76 65-88 - -  66.03 65-23 - -  66.85 
A1203 . . . . . .  22-07 20-43 - -  19.89 20.68 - -  18.70 
Fe~O 3 . . . . . .  0-14 0-20 0"30 0-23 0"20 0.18 0-78 
CaO . . . . . .  1.78 0-22 0-43 0.19 0'87 0-31 0.04 
BaO~ . . . . . .  0.18 0.27 0.26 0-36 0-18 0.22 * 
SrOt  . . . . . .  0"25 0.I1 0.14 0-18 0.22 0.27 * 
Na~0 . . . . . .  8"34 9"25 8"98 8'90 8-45 8"74 7"91 
K~O . . . . . .  3-14 3-14 3-60 3-66 3"78 3-94 5"59 
H~O + . . . . . .  0'20 0'55 - -  0-36 0-26 - -  - -  
H~O- . . . . . .  nil 0"18 - -  0'07 0-06 - -  

Total . . . . . .  99.86 100-23 - -  99.87 99-93 - -  99.87 

Total feldspar o 99.16 98-89 100.45 99.29 99.28 100.16 100.18 
components  (wt. ~o)$ 

Composition (recalculated to 100 wt. %) 
Or . . . . . .  18.7 18-8 21-2 21.8 22.5 23.3 33.0 
Ab . . . . . .  71.I 79-1 75.6 75-8 72'0 73.8 66.8 
An . . . . . .  8-9 t-1 2-1 0-9 4-4 1-5 0-2 
Cn . . . . . .  0.4 0.7 0.6 0.9 0.4 0.5 - -  
Sr feld . . . . . . .  0.8 0.3 0.4 0.6 0.7 0-8 - -  
20 (201)w ... 21.804 ~ 21.808 ~ 2I '784 ~ 21'806 ~ 21"755 ~ 21"764 ~ 21'664 ~ 

* Below 20 ppm.  
Spectrographic determinations by C. M. B. Henderson. 

:~ Feldspar components  calculated from Na~O, K20, Ca0,  BaO, and SrO. 
w The values of 20 (201) are for Cu radiation. 

F i v e  o f  t h e  a n o r t h o c l a s e  s a m p l e s  h a d  n o t  p r e v i o u s l y  b e e n  a n a l y s e d ,  

a n d  t h e  r e s u l t s  a r e  s e t  d o w n  in  t a b l e  I .  A l t h o u g h  t h e  t o t a l  f e l d s p a r  

c o m p o n e n t s  c a l c u l a t e d  f r o m  t h e  w e i g h t  p e r c e n t a g e s  o f  CaO,  Na~O,  K 2 0  

( a n d  B a 0  a n d  S rO  w h e r e  a p p r o p r i a t e )  a p p r o x i m a t e  t o  100  wt .  %,  t h e  

A120 a d e t e r m i n a t i o n s  a r e  s y s t e m a t i c a l l y  h i gh .  B y  a n  o v e r s i g h t ,  t h e  
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ignited R203 ammonia precipitate was not purged of contaminating Pt, 
Pd, and Au, which in the authors' experience are always notable in 
amount in the normal classical analysis of small quantities of material. 
The minor elements Ba, Sr, and Rb have been determined spectro- 
graphically in as many samples as possible; Rb is in each ease below 
50 ppm. Since the feldspar molecules of Ba, Sr do not account for more 
than 1.5 2/o by weight of total feldspar components in these feldspars, 
they have been disregarded in the plotting of the analyses. 

Single crystal X-ray photographs were taken of all the anorthoclases ; 
if the crystals had unmixed, they were heated at 900 + C for 24 hours and 
subsequent photographs indicated that  the crystals were homogeneous. 
The homogeneous anorthoclases and the plagioclases before and after 
heat treatment (see below) were ground with powdered quartz in an 
agate mortar under acetone for 5-10 minutes. A smear mount was made 
of the finely ground feldspar-quartz powder, and the sample scanned 
between 20 20 ~ and 52 ~ on a Philips diffractometer using filtered Cu 
radiation. The settings of the diffractometer were : time constant 4 see ; 
divergence and scatter slits 1 ~ ; scanning speed 0"25 ~ of 20 per minute ; 
chart speed 400 mm per hour. The quartz was used as an internal 
standard, sufficient being added to the feldspar samples to give peaks of 
similar intensity to the feldspar peaks. Each diffraetometer chart was 
measured twice with a vernier scale, and the peak centre was taken at 
2/3 of peak height ; each specimen was scanned twice, the smear mount 
being re-mixed between the two scans. For the measurement of the 
201 reflection, the sample was oscillated six times through the range 
20 20 ~ to 23 ~ to include the 1010 quartz reflection (20, 20.876 ~ and the 
feldspar 201 reflection and the average value of 20 (207)--20 (1050) 
taken. The plagioelases were also scanned six or eight times through the 
range 20 29 ~ to 32 ~ to obtain values for 20 (131)--20 (151), both before 
and after heat treatment. 

The feldspar peaks were indexed using the data of Donnay and 
Donnay (1952) and Smith (1956). The average values of 20 (corrected 
by the quartz internal standard in each of the two scans) for between 
12 and 18 resolved peaks were used to calculate the lattice parameters 
using a least-squares programme run on the University of Manchester 
and University of London Mercury Computers. The average discrepancy 
between 20 observed and 20 calculated for each specimen is less than 
0"0I ~ and the best and worst of all the results are shown in table II.  

The lattice parameters of one of the anorthoclase specimens used 
(no. 13. Grande Caldeira) have previously been determined by Donnay 
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TABLE II. Comparison of 20 (observed) and 20 (calculated) for the best (A) and 
worst (B) set of results. 

A (Anorthoelase no. 1.) 

h~k 1 20 (obs.) 20 (cale.) difference 
2 0 1 21.899 21.900 --0.00127 
1 1 1 22.870 22"873 --0-00311 
1 3 0 24 .311  24'308 0-00311 
1 1 2 25.640 25'629 0-01143 

1 2 26'322 26"320  0"00240 
0 4 0 27"694 27"687  0-00679 
0 0 2 27.992 28'001 --0"00853 
2 2 0 28-324 28 -321  0"00255 
t 3 1 29-658  29"660 --0-00245 
0 4 1 30 .337  30"346 --0-00876 
0 2 2 30 .569  30'562 0-00670 
1 3 1 31.300 31"306 --0-00611 

3 2 33.484 33.480 0-00386 
0 6 0 42.030 4 2 - 0 3 0  0"00018 
1 i 3 49-761  4 9 - 7 5 9  0.00194 
2 0 4 51.304 51"307 --0.00264 

B (Anorthoelase no. 5.) 

h~k l 20 (obs.) 20 (cale.) difference 
2 0 1 21.808 21-809 --0.00094 
1 1 1 22.870 22.856 0.01385 
1 1 1 23.430 23.429 0.00121 
1 3 0 23.660 2 3 . 6 5 6  0.00428 
1 3 0 24.181 24.187 --0.00583 
1 1 2 25 .658  25.640 0.01808 

1 2 26 .188  26.177 0.01080 
0 4 0 27-624  27.614 0.00950 
0 0 2 27-932  2 7 - 9 2 3  0.00921 
1 3 1 29 .711  2 9 - 7 2 1  0.00951 
0 4 1 30 .437  3 0 . 4 2 1  0.01636 
0 2 2 30-618  30.633 --0.01472 
0 6 0 41-947  41.953 --0-00594 
2 0 4 51 .165  51"169  0-00374 

and D o n n a y  (1952) using external  cal ibrat ion for the  d i f f rac tometer ;  

Smi th  (1956) suggested tha t  this external  cal ibrat ion could account  for 

the  discrepancy between the  lat t ice parameters  of synthet ic  albi te as 

de termined  by  h im using an internal  s tandard,  and those found by 

Donnay  and Donnay .  The discrepancies be tween  our values  for no. 13 

and the Donnays '  de terminat ions  are similar in magn i tude  to those for 

synthet ic  albite,  again presumably  because of the  difference in calibra- 

t ion methods.  

Results: Anorthoclases. The Or conten t  of each anorthoclase found by  

chemical  analysis has been p lo t ted  against  the  value  of 20 201 (feld- 

s p a r ) - 2 0  1050 (quartz,  20-876 ~ in fig. 1. Also shown in fig. 1 is the  

de te rmina t ive  curve based on 20 ( 2 0 5 ) - 2 0  (1010, quartz)  for synthet ic  

alkali  feldspars (prepared and kindly  provided  by Dr. P. M. Orville) and 

run  on the  dif f ractometer  at  the  same t ime as the na tura l  anorthoclases.  

This curve 1 is similar to the  one given by  Orville (1963). Wi th  the  

except ion of no. 14 and possibly nos. 7 and 9, the  205 spacing of the  

na tura l  anorthoclases agrees reasonably well wi th  the  201 spacing for 

synthet ic  alkali  feldspars of comparable  Or content ,  and indicates t h a t  

this spacing for na tura l  samples is independent  of their  calcium con ten t  

(table I). The values of 20 (201)--20 (1010, quartz) for the  analysed 

1 This curve is drawn between 20 22"005 ~ for pure albite and 20 21"631 ~ for 
Ora~Ab6~. 
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plagioclases have also been plot ted in fig. 1, together  with comparable  
da ta  from Smith  (1956). 
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FIG. 1. 20 (201) 20 (1010, quartz) of the anorthoclases plotted against Or content 
found by chemical analysis. The enumerated solid circles refer to plagioclases 
(table IV) and the crosses to sodic plagioclases taken from Smith (1956). The line 

is the 20 (201) 20 (1010, quartz) curve for synthetic alkali feldspars. 

In  fig. 2, curves of var ia t ion  of 20 (205) have been drawn from the 
values of 20 (205) for the anorthoclases (table I) and  for the heated 
plagioclases (table IV). The Or conten t  of nos. 7, 9, and  14 has been 
corrected to Or19 , Or20 , and  0r2s 1 respectively in figs. 2 and  3 so as to 
coincide with the Or content  of these specimens in terpola ted from fig. 1. 

Smoothed curves of var ia t ion  of a* (001 : 010) are also shown in  fig. 2, 
based on the da ta  of tables I I I  and  IV and  the da ta  for synthet ic  alkali  
feldspars in D o n n a y  and  D o n n a y  (1952). 

1 It  is believed that the Or content derived from the 201 spacing is better in these 
three samples than that found by analysis. 

3Q 
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All the other determined lattice parameters vary with composition in 
a similar way to ~* and the cell-volume (fig. 3), being almost parallel to 

An 

A/bite 10 20  30 40  
Wt.~ ~ Or 

FIG. 2. The analysed homogeneous anorthoelases and high-temperature plagioelases 
(solid circles) (table IV) plotted in the sodie corner of the ternary feldspar diagram. 
Dash-dot curves refer to variation in 20 20], and solid curves refer to variation in 
the angle ~*. Additional data taken from Smith (1956) for high-temperature plagio- 
clases and from Donnay and Donnay (1952) for the alkali feldspars. The mono- 

clinic-triclinic transition at Abs3 is taken from MacKenzie (1952). 

the 20 205 curves for sodic feldspars, and becoming progressively in- 
clined to the curves with increase in Or content. However, the other 
lattice parameters are not in general so sensitive to change in composi- 
tion as ~*. a* and ?* may readily be determined from single crystal 
X-ray photographs (Smith and MacKenzie, 1955) at the same time as 
the homogeneity of anorthoclases is established, and values so deter- 
mined are compared with values obtained by the X-ray powder method 
in table V. The average discrepancy is approximately 0-10 ~ for ~* ; in 
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some cases agreement  would be bet ter  if several crystals of each speeiq 
men  had been measured,  ra ther  t h a n  the one crystal  used here. I t  can 

Ao 

Albite 10 20  30  40 
Wt.% - ~  Or 

Fro. 3. Variation in the cell-volume of anorthoclases (table III) with additional 
data takeu from Donnay and Donnay {1952) and Hakli (1960). The variation of 
20 (131)- 28 (131) for high-temperature plagioclases (solid circles) is shown as dash- 
dot curves. Additional data for the high-temperature plagioclases are taken from 

Smith (1956) and Smith (1958). 

reasonably be doubted  whether  one small crystal  is representat ive of 
m a n y  of the large anorthoclase phenocrysts,  which are undoub ted ly  
zoned. 

One anorthoclase (no. 12, Spencer, Pa.) has lat t ice parameters  
(table I I I ) ,  par t icular ly  ~* and  cell-volume, t ha t  are incompat ible  with 
its calcium conten t  as found by  chemical analysis (Anlo.1). As this 
feldspar has a 201 spacing appropriate  to its Or conten t  (fig. 1), there 
would seem to be an  error in the  analysis for Na20 and  CaO. The latt ice 
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parameters  indicate tha t  this feldspar has a very low calcium content ,  
probably  less t h a n  1 %  anor th i te  (figs. 2 and  3), in agreement  with more 
modern  analyses of anorthoelases from the pantelleri tes of Pantel leria,  
which are characterized by  their  very low anor th i te  conten t  (Carmiehael, 
1962). 

Results: Plagioelases. The values of 20 (131)--20 (131) of the five 
plagioelases in their  na tura l  state have been determined,  and  the results 
are set down in  table VI and  plot ted in fig. 4. The values fall nearer  
the  h igh- tempera ture  synthet ic  plagioclase curve (Smith, 1956) t han  the 
low-temperature  curve. The plagioelases were heated dry  at  1100 ~ C for 
14 days and  the values of 20 ( 1 3 1 ) - 2 0  (131) were again determined 
(table VI). Hea t ing  for a fur ther  14 days at  1100 ~ C produced little change 
(table VI), and  it  is assumed tha t  the feldspars had been converted 
fully to the h igh- tempera ture  state. The values of 20 ( 1 3 1 ) - 2 0  (1~1) 

Key to Anorthoclase specimens 

(Compositions in weight per cent.) 

1. Pitchstone phenocrysts, Iceland. P.258. Orll.sAb76.sAnlo.TCn0.6Sfo.l.~ 20 (205), 
21"899 ~ BaO 0-23; SrO 0-03. (Carmichael, 1960, No. 7F.) 

2. Pitchstone phenoerysts, Iceland. E.868. Orl~.0Ab:7.tAnT.sCn0.s. 20 (201), 
21"881 ~ BaO 0"30; SrO 0'02. (Ibid., No. 4~.) 

3. Phenocrysts in analcime-basMt. OrlT.sAbva.lAn6.~Cno.3Sfo.9. 20 (201), 21.818 ~ 
(Wilkinson, 1962, table 4.) 

4. Phenocrysts, East Hill, Mr. Anakie, Victoria, Australia. (Table I.) 
5. Phenocrysts in volcanic neck, Ketlie Law, Fife, Scotland. (Table 2.) 
6. Camperdown, Victoria, Austra]ia. (TaMe 2.) 
7. Phenocrysts in volcanic neck, Brownhills, Fife, Scotland. (Table I.) 
8. Loose crystals, Mr. Erebus, Antarctica. (Table I.) 
9. Phenocrysts in soda-trachyte, l~opp, Nigeria. Or2~.0Ab69.3AnT.4Cn6.3. 20 (201), 

21"788 ~ (Joyce and Game, 1952.) 
10. Victoria, Australia. Or~8.2Ab7~.2An I ~Cno.2Sf0. ~. 20 (201), 21'756 ~ BaO 0"08; 

SrO 0"08. (Turtle, 1952.) 
11. Mt. Franklin (nr. Daylesford) Victoria, Australia. (Table I.) 
12. Phenoerysts from Pantelleria. Or~4.oAbes.~Anlo. 1 (sum of feldspar eomponent,s 

95.52). 20 (205), 21.731 ~ (Spencer, 1937, Specimen Pa.) 
13. Grande Caldeira, Azores. Oral.TAb~6.sAnt.sCn0. 2. 20 (201), 2I'685 ~ BaO 0"07; 

SrO*. (Turtle, 1952.) 
14. Mr. Kenya, Kenya, East Africa. Ors~.aAb61.aAn 6.1 (sum of feldspar components 

95"68). 20 (205), 21.714 ~ (Spencer, 1937, Specimen Ky.) 
15. Phenocrysts in obsidian, Pantelleria. (Table I.) Alkali values only given in 

Carmiehael, 1962 (No. 3114F). BaO*, SrO*. 

t Sf denotes strontium feldspar. 

BaO and Sr0, where given, are spectrographically determined by C.M.B. Hender- 
son. * below limit of sensitivity, 20 ppm. The values of 20 (20]') are for Cu 
radiation. 
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Values of a* and y* for the analysed anorthoclases by powder and 
single-crystal methods 

Anal. Powder methods (table I I I )  Single-crystal methods 

1 86.65 + 88-32 ~ 86.79 ~ 88-35 ~ 
2 86-77 ~ 88.38 ~ 86.65 ~ 88.37 ~ 
3 87-07 ~ 88.57 ~ 86.98 ~ 88.63 ~ 
4 87.19 ~ 88.52 ~ 87-13 ~ 88-48 ~ 
5 87.34 ~ 88.56 ~ 87-32 ~ 88.78 ~ 
6 87-47 ~ 88.74 ~ 87-51 ~ 88.70 ~ 
7 87-32 ~ 88-68 ~ 87-30 ~ 88-72 ~ 
8 87.39 ~ 88-68 ~ - -  - -  
9 87-20 ~ 88-60 ~ 87-25 ~ 88-58 ~ 

10 87.53 ~ 88.76 ~ - -  - -  
11 87-74 ~ 88.80 ~ 87-80 ~ 89.08 ~ 
12 87-95 ~ 88.99 ~ 88-18 ~ 89.08 ~ 
13 88.76 ~ 89.31 ~ 88-59 ~ 89-27 ~ 
14 88.26 ~ 89.05 ~ 88.48 ~ 89-27 ~ 
15 88-80 ~ 89-37 ~ - -  - -  

TABLE VI. Values of 20 (131) 20 (131) of unheated and heated plagioclases 
(table IV) ; the accuracy of measurement varies between 0"005 ~ and 0.02 ~ 

Heated 14 days Heated 28 days 
Anal. Unheated atG 1100 ~ C at 1100 ~ C 

1 (G. 151) 1-843 ~ 1-902 ~ 1.906 ~ 
2 (P. 946) 1.825 1.836 1.838 
3 (H. 270) 1.791 1.813 1.810 
4 (P. 410} 1.796 1-857 1-850 
5 (P. 186) 1.818 1.858 1.865 

a f t e r  h e a t i n g  h a v e  been  p l o t t e d  in fig. 4, and ,  w i t h  t h e  e x c e p t i o n  

of  no.  1, t h e  h e a t e d  p lagioc lases  do n o t  c losely a p p r o a c h  t h e  h i g h  

t e m p e r a t u r e  s y n t h e t i c  curve .  I t  is cons ide red  t h a t  th i s  s y n t h e t i c  c u r v e  

will on ly  be  a p p r o a c h e d  b y  p lagioc lases  w i t h  a low c o n t e n t  of  p o t a s s i u m ,  

so t h a t  w i t h  i nc r ea s ing  Or  t h e  va lues  o f  20 ( 1 3 1 ) - - 2 0  (131) for  h i g h  

t e m p e r a t u r e  p lag ioc lases  will decrease.  This  decrease  is i l l u s t r a t e d  in  

fig. 3 w h e r e  c u r v e s  of  v a r i a t i o n  of  20 ( 1 3 1 ) - 2 0  (151) for  h e a t e d  n a t u r a l  

p lag ioc lases  s h o w  a p rog re s s ive  decrease  w i t h  inc rease  in  Or.  The  c u r v e s  

could  be c o n t i n u e d  in to  t h e  a n o r t h o c l a s e  field, b u t  w i t h  cons ide rab le  Or,  

t h e  131 p e a k  a p p r o a c h e s  t h e  041  a n d  025 peaks ,  a n d  as t h e  f e l d s p a r  

b e c o m e s  r icher  in p o t a s s i u m ,  the  131 a n d  151 p e a k s  m o v e  closer  t o g e t h e r  

to  e v e n t u a l l y  coincide in monoc l in i c  fe ldspars .  

The  la t t ice  p a r a m e t e r s  of  t h e  five u n h e a t e d  a n d  t w o  h e a t e d  plagio-  

c lases  a re  g iven  in t ab l e  IV.  O n  hea t ing ,  t h e  p a r a m e t e r s  c h a n g e  in 

t he  s a m e  d i rec t ion  as  t h a t  f o u n d  b y  S m i t h  (1956), a n d  t h e  u n h e a t e d  
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parameters again indicate an intermediate thermal state, but  closer to 
the synthetic high-temperature plagioclases. 
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Fro. 4. Plot of 20 (131)-20 (131) of the analysed plagioelases (table IV) before 
(open circles) and after (crosses) heat treatment (table VI). The upper curve is for 
the high-temperature synthetic plagioelases, and the lower curve for the low- 

temperature plagioelases (Smith, 1956). 

Conclusions. The curves of variat ion of ~* and 20 (205) indicate tha t  
the ternary  composition of feldspars more potassic than approximately  
Or15 can be determined by  X-ray  methods. For  feldspars less potassie 
than 0r15 , the results obtained confirm Smith's  (1956) conclusion of the 
impossibil i ty of determining the plagioelases by X-ray  methods. 

I t  is the authors '  opinion tha t  much of the internal inconsistency in 
the variat ion curves of figs. 2 and 3 is due not so much to inaccuracies 
in the latt ice parameters,  as to inferior chemical analyses. I f  the feldspar 
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sample is pure, then the feldspar composition calculated from the weight 
percentages of CaO, Na~0, and K20 (and BaO and SrO where appro- 
priate) should be within the limit 98"0 to 102"0 in a reasonably good 
analysis. Furthermore, the amounts of Si02 and A1203 (~F%03) should 
be somewhere near the correct proportions, so that  if these determina- 
tions are made, great care should be taken to ensure the complete 
separation of SiO 2 from Re03, and also the separation of Pt, Pd, and Au 
(from the utensils) from the R203 precipitate. 

Chayes and Zies (1962) have suggested that  ' the  possibility of sys- 
tematic departure from the assumed 1 :1 :6  ratio of R0 :Re03 :S i0  e in 
alkali feldspars deserves more than casual consideration'. However, 
until much better analytical data on carefully purified material become 
available, we prefer to assume that  the 1 :1 :6  ratio will be closely 
adhered to. 

With the determination of the lattice parameters of synthetic ternary 
feldspars, the curves of figs. 2 and 3 could acquire some precision, but  
until then they should be used with caution. 

The existence of different structural states in the plagioclase series is 
well known but the possibility of different structural states among 
anorthoclases has not been investigated in detail. The correspondence 
between the lattice parameters of synthetic alkali feldspars and those of 
homogeneous natural calcium-poor anorthoelases suggests that  the 
natural feldspars are structurally very similar to their synthetic counter- 

parts, and this in turn suggests that there is a tendency for the K atoms 

to hinder ordering within the Al/Si fl'amework. (Heating at 900 ~ C for 

24 hours to homogenize those anorthoclases that were unmixed in their 

natural state is unlikely to have appreciably affected the A1/Si distribu- 
tion in these feldspars.) Although the data are admittedly limited, this 
view is supported by the results obtained for the change in 20 (131)-- 
20 (151) in the plagioclase feldspars (table VI). The plagioclases that  
have the highest potassium content (nos. 2 and 3) show the least change 
in 20 (131)--28 (151) as a result of heat treatment at 1100 ~ C. 
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