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I n  an  i m p o r t a n t  paper  on the  plagioclases, Cole, S6rum & 
Tay lor  (1951) discussed the  problem of the  anor th i te  
s t ructure .  They  found no evidence for s t ructura l  changes 
induced b y  hea t  t r e a t m e n t ,  bu t  did not  work above 
l l00°C.  The present  au thors  (Goldsmith & Laves,  1951; 
Laves  & Goldsmith  1951a, b, c) observed a s t rong influ- 
ence of hea t  t r e a t m e n t  on the  s t ructure,  and  briefly 
publ ished the results  of a large a m o u n t  of exper imenta l  
work in abs t rac t  form. W e  included a description of a 
p a t t e r n  which is called ' the  D pa t t e rn '  by  Gay & Taylor  
(1953) who s ta te  t h a t  i t  was 'no t  previously described' .  
This  s t a t emen t  gives the  impression t h a t  the  'D pa t t e rn '  
as well as thei r  i n t e rp re t a t ion  of th is  pa t t e rn  differs from 
our observat ions and  conclusions. Fo r tuna t e ly  this  is 
not  the  case. 

Gay  & Taylor  regret  the  fact  t h a t  our results were pub- 
l ished only in abs t rac t  form. Abs t rac t s  were publ ished be- 
cause we felt  t h a t  our observat ions,  previously overlooked 
b y  others,  had  a bear ing on the  problems of the  plagioelase 
feldspars, y e t  we pos tponed  more detai led publ icat ion 
(even though  a large b o d y  of da t a  was on hand)  in order 
to obta in  more measurement s  on the  shape and  intensi t ies  
of the diffuse areas in  reciprocal  space as a funct ion of 
temperature .  Gay  & Tay lo r  s ta te  our reasons quite  well 
when  they  write 'A complete  unders tand ing  of the  na tu re  
of the order-d isorder  change,  and  of the relat ionship 
be~weer~ anor th i t e  a n d  albite,  awai ts  h igh-accuracy 
s t ruc ture-analys is  of minera ls  showing the different types  
of pa t t e rn '  and  ' . . .  the  na tu re  of the  disordering transi-  
t ion involving the  Ca ions, which is responsible for the  
observed var ia t ions  in the  anor th i t e  s tructure,  remains  
obscure pending  the  complet ion of the  accurate  analys is  
of a n  ordered mater ia l ' .  

I n a s m u c h  as the  abs t rac ts ,  wi th  one except ion (1951c), 
are somewhat  diff icult  to obtain,  and  because we feel 
t h a t  in some respects  t h e y  conta in  more ac tual  informa- 
t ion (albeit h igh ly  condensed) on anor th i te  t h a n  the  paper  
of Gay  & Taylor ,  we here  reproduce two of them.  

Short -range  o r d e r  i n  a n o r t h i t e *  
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Anor th i te  (CaA12Si~Os) has  a un i t  cell four t imes as 
large as the  other  feldspars,  a lbi te  (NaA1SiaOs) and  
orthoclase (KA1SiaOs). Us ing  the  accepted or ienta t ion  
for feldspars, in anor th i t e  the  c axis  is doubled, and  the  
'base center ing '  of the  a b p lane  is lost. Therefore, X - r a y  
photographs  of anor th i t e  show addi t ional  reflections 
(first observed b y  Taylor)  as compared wi th  the  other  
feldspars.  The  reflections t h a t  are common to all feld- 
spars will be called 'ma in '  reflections ( type (a)), the  
addi t ional  ones are called ' subs id iary '  reflections. 

I n  this  inves t iga t ion  i t  has  been found t h a t  the  ma in  
reflections are a lways  sharp  (and on the average, strong) 
whereas the subs id iary  reflections (weak, on the average) 

* Reprint of Laves & Goldsmith, 1951b. 

can be diffuse. The degree of diffuseness depends on the  
h is tory  of the  format ion  and  on the  hea t  t r e a t m e n t  of 
the  anor th i te  crystals .  I t  is also to be no ted  t h a t  the  
subsidiary  reflections are of two different types  (b) a n d  
(c), the  diffuseness of which is affected different ly  b y  
hea t  t r ea tment .  Type  (c) spots are general ly  much  more 
diffuse t han  type  (b), and  the  degree of diffuseness appears  
to be a cont inuous funct ion of the  t empera tu re  a t  which 
the crys ta l  is t reated.  The (c) spots are r a the r  sharp a t  
l l00°C. ,  and  ve ry  diffuse (and elongated in the  direct ion 
of the  b axis) a t  1500°C. Equi l ib r ium is appa ren t l y  
establ ished in less t h a n  one hour.  The type  (b) reflections 
are not  affected in this  manne r ;  a l though sharpened b y  
hea t  t r ea tmen t ,  a t t e m p t s  to make  t hem diffuse again 
a t  h igh tempera ture  have  been unsuccessful.  

The indices of the  three  types  of reflection are:  

Type  (a) (main spots):  (hld)with l even and  (h+k)  even;  
Type  (b): (hkl) wi th  1 odd and  (h~-k) odd;  
Type  (c): (hkl) wi th  (h÷k~-l) odd.* 

As will be discussed, these observat ions are best  
explained b y  assuming t h a t  the  (a) spots are due to a 
fundamenta l  feldspar s t ructure.  The subsidiary  spots 
(b) and  (c) are a consequence of order-disorder  relat ions 
wi th  A1 and  Si ions control l ing the  (b) reflections, Ca ions 
the  (v) reflections. 

The exper imenta l  evidence t h a t  the  degree of diffuseness 
of types  (b) and  (c) is different  and  independent  of each 
other  favors the  assumpt ion  t h a t  there  are two types  of 
short-range order wi th  different order-disorder  coefficients 
and  different  'domain  sizes'. I n  discussing some types  of 
order-disorder  relat ions a schematic  model of the  special 
case of anor th i te  will be proposed. 

On the superstructure  of ~,allium- and 
g e r m a n i u m - c o n t a i n l n g  anorthites  t 
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The X - r a y  reflections from anor th i te ,  divided into (a), 
ma in  spots,  and  (b) and  (c), subsidiary  spots,  are discussed 
in the  preceding abs t rac t .  As an  aid in the  in te rpre ta t ion  
of the  da t a  obtained from na tu ra l  and  syn the t i c  anor th-  
ires, par t ia l  replacements  of the A1 and  Si a toms  b y  Ga 
and  Go were made  in syn the t i c  crysta ls  so as to change 
the  sca t ter ing  powers of the  A1 and  the  Si posit ions in 
the  s t ructure.  Three compounds were crystal l ized and  
s tudied:  (a) anor th i te  wi th  three-eighths  of the A1 replaced 
b y  Ga, (b) anor th i te  wi th  three-eighths  of the  Si replaced 
b y  Ge, and  (c) anor th i te  wi th  three-eighths  of the  A1 
and  three-eighths of the  Si replaced b y  Ga and  Ge. The 
angular  geomet ry  of the  Ga- and  Ge-containing anor- 

* In Laves & Goldsmith (1951c) the type (c) reflections 
were further subdivided, and the entire classification is pre- 
cisely the same as that  now published by Gay & Taylor. 

Reprint of Goldsmith & Laves, 1951. 
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thites is vir tual ly the same as in normal anorthite,  
differences being less than  20'. As would be expected, 
the cell dimensions differ slightly. 

The main reflections are thus vir tually identical to 
those in anorthite.  The intensity relations of the (b) 
subsidiary spots are greatly different in Ga-containing 
anorthite,  Ge-containing anorthite,  and normal anorthite.  
However, the general intensity relations of the Ga- and 
Ge-containing anorthite are much like those of normal 
anorthite.  I t  is thus obvious tha t  the (b) subsidiary 
reflections are controlled by A1 and Si positions. The (c) 
type subsidiary reflections appear the same in all of the 
synthetic compounds, including normal anorthite.  I t  is 
thus concluded tha t  the Ca atoms are those influencing 
the (c) type subsidiary reflections. 
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The publication, in the preceding note by Laves & Gold- 
smith (1954), of abstracts (originally dated 1951) of their 
work on anorthite is very convenient. We still feel some 
regret tha t  the authors have not  yet  published details of 
their work on this very complex problem. 

We are glad to re-emphasize tha t  our own findings 
are in no way in conflict with what  we have gathered of 
the significance of the work of Laves & Goldsmith; this 
was made quite clear in our earlier publication (Gay & 
Taylor, 1953) where we refer three times to the 'similar 
observations' and 'similar ideas' of Laves & Goldsmith 
appearing in their publication, to which full and com- 
plete references were given by us. 

Laves & Goldsmith quote the phrase 'not  previously 
described' used by us in reference to the D pattern. Read 
in context in our paper, we hope it is clear tha t  the phrase 
refers to the fact tha t  whereas Cole, SSrum & Taylor 
(1951) discussed the S and A patterns, the D pat tern  was 
not  previously described by them, for the remark appears 
in a section devoted to brief recapitulation of experimental 

October 1953) 

observations made in this laboratory, in a paragraph 
dealing with Gay's recent work, and in a sentence which 
compares this with the results of Cole et al., mentioned 
in the line above. We realize, after reading the note by 
Laves & Goldsmith, tha t  it is possible to misunderstand 
our wording at  this place. We regret this, but  would point 
out tha t  if the whole paper is read, and tha t  of Gay 
(1953) on which our discussion is based, it is abundant ly  
clear tha t  we have in no way underestimated the value 
of Laves & Goldsmith's researches. 
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ZrBeSi 
During an a t tempt  to prepare a barium-beryll ium alloy, 
reaction with a zirconium silicate crucible took place. 
The small cluster of crystals formed in the reaction 
product did not  provide sufficient sample for quanti tat ive 
chemical analysis. The composition of the crystals was 
determined primarily from X-ray diffraction data together 

with a few qualitative chemical tests. Synthesis of the 
compound further verified the composition as ZrBeSi. 

Zero- to fourth-layer Weissenberg diagrams, using 
Cu K radiation, were obtained from one of the crystals, 
and the dimensions of the hexagonal cell were determined 
from a powder diagram. Final intensity comparisons 
were made on the basis of the powder diagrams. The uni t  
cell dimensions are 


