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A sanidine  f rom Ordovic ian  bentonite beds. By A~N MARIE BYSTR6YI, Geological Survey of Sweden, 
Stockholm 50, Sweden 

(Received 21 July 1954) 

During an invest igat ion of the  Ordovician bentoni te  beds 
at  Kinnekulle ,  Sweden (Bystr6m, 1954), there was 
isolated among the  phenocrysts  an unweathered  glassy 
sanidine. I t  was considered to be of such interest  to find 
an absolutely fresh sanidine in these old layers tha t  the  
mineral  was isolated and  subjected to a more detai led 
study,  which gave the  following results:  

Chemical data  (Composition by weight) : 

K20 =12"5%, KA1SisO 8 75.2% 
Na20---- 2-90%, NaAlSiaO s 24.8% 

Specific gravi ty :  2.57. 

Optical da ta :  

na ---- 1"519, n~ ---- 1.523 (talc.), n~ = 1.524; 
2V~ = ~ 1 5 ° ;  ~ A a =  3°; f l = b .  

A powder photograph taken  wi th  monoehromat ized  
copper radiat ion gave:  

a = 8,48±0.02, b = 12.97±0.05, c ---- 7.16±0-02 kX. ;  
fl = 116.1 °. 

Weissenberg photographs of the  hO1 and Okl zones 
were also taken,  and  the  intensit ies were compared wi th  
those found by Cole, S6rum & Keunard  (1949) for a 
sanidinized orthoclase. As far as could be judged from 
the visually es t imated intensities there were no remark-  
able discrepancies. There was no sign of per thi t izat ion 
in the  crystals. 
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A~,ing of crushed silicon and ~,ermaniurn crystals. By S. B. BRODY,* Brooklyn College, Brooklyn, N. Y., 
U.S.A.  

(Received 27 July 1953 and in 

Studies of the disorientated surface layer on abraded 
crystals show tha t  when different crystals are subjected 
to the  same t rea tment ,  bo th  the  dep th  (Gay, Hirsch & 
Kellar, 1952) and the  t ime of format ion (D'Eustachio & 
Brody, 1945) of the  disorientated layer have a consider- 
able range of values, depending on the crystalline mater ial  
used. To make  a start  on the  general problem of correla- 
t ion of the  depth,  degree of disorientat ion and speed of 
format ion of the layer, wi th  physical crystal properties, 
a s tudy of the  substances isomorphous wi th  d iamond 
appears promising. Silicon and germanium have been 
invest igated for the  occurrence of t ime-dependent  changes 
in the  X-ray  diagrams of freshly crushed crystals. Ger- 
man ium does not  show these changes, but '  silicon does. 

As described in the  earlier paper (D'Eustachio & 
Brody,  1945), aging changes occur in the powder diagram 
of a coarse powder during the first hour or so after 
crushing as follows: new spots appear which are at  first 
strong and not  well resolved; later they  become weaker  
and  sharper;  sometimes, if the  combinat ion of in tensi ty  
and  exposure t ime is fortunate,  they  disappear. 

The me thod  of preparat ion of materials  was to crush 
several single crystals in a mortar ,  sift the  coarse powder 
in a sieve, selecting a sample of the  size wanted,  and  
mount ing  it in the  camera by means  of a suitable adhe- 
sive. Powders  of satisfactory coarseness were obta ined 
from tha t  fraction of the grind which passed through a 
270 mesh screen but  not  through a 375, during one minu te  
of vigorous shaking. Electron-microscope pictures showed 
tha t  a large number  of smaller particles failed to fall 
th rough the  smaller mesh, but  this inefficient me thod  of 
screening was re ta ined because of its speed. Four-minute  
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exposures were taken,  at  intervals ranging from two 
minutes  after the  crushing was started,  to several days. 
Prel iminary runs were made  wi th  a back-reflection focus- 
ing camera. In  order to follow the  history of individual  
spots, a defocusing ar rangement  was preferred. 

This a r rangement  is a forward transmission picture. 
The sample-to-film distance was 3 era. ; unfi l tered copper 
radiat ion was used;  a flat film holder, divided into 60 ° 
sectors, was ro ta ted  in a counterclockwise direction, as 
viewed from the sample, between exposures. In  Fig. 1 (a) 
is shown a typical run on germanium. In  the  overall view, 
the  first picture shows good register wi th  the  rest. Most 
of the spots are present  on all exposures. Fig. l(b), which 
is an enlargement  of the  area enclosed in a rectangle, 
shows a group of spots which are typical of germanium.  
Three of the four are about  constant  in in tensi ty  and  
resolution, even after 23 hr. This is the  p redominan t  
feature of germanium runs. Also common in the  ger- 
man ium runs are spots like the  encircled group, enlarged 
in Fig. l(c), showing streaks, which may  be radial or 
tangential ,  and which show some recovery. In  Fig. l(d) 
is shown a rar i ty in the germanium runs:  the  appearance 
and  subsequent  sh~rpenin~ and weakening of a ~po~ no~ 
initially present.  There are two such in the  figure: one 
in the upper  right corner and  one at  the  middle  of the  
left side. 

The results for silicon are more typical of the aging 
changes found in quartz and  calcite. In  Fig. 2(a) is shown 
the  first, second and last of a run consisting of five ex- 
posures. The history of several sets of spots is shown in 
the  enlargement  in the  nex t  figure. Unlike the  ger- 
man ium pictures, here the  first exposure shows poor 
register compared to subsequent  ones. Very m a n y  spots 
appear  in later exposures which cannot  be found on the  
first (Fig. 2(c, d, ~;)). Many of these got sharper and weaker  
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wi th  t ime and some disappear.  Two in Fig. 2(b) disappear;  
the  two small spots in Fig. 2(c) get  very  weak, as does 
the one on the left in Fig. 2(e). The large blob in Fig. 2(d) 
and  the one in Fig. 2(e) both  separate  into two spots;  
in one case the lower and  in the other  the uppermost  
near ly  disappears. The prevalence of this  type  of change 
in silicon and its absence in ge rmanium is surprising. 

These aging changes have been var iously  a t t r ibu ted  to 

recovery from plastic deformat ion and  to recrystall iza- 
tion. The resemblance to polyganizat ion has been noted. 
No sat is factory explanat ion  of the changes, if indeed 
t hey  are not  art i facts ,  has been proposed. A t t empt s  to 
f ind some evidence of recrystal l izat ion by  following the 
aging of crushed quartz,  silicon and  rocksal t  under  direct  
observat ion and pho tography  in an  electron microscope 
have so far had  negat ive  results.  A slight anisotropie 
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Fig. 1. (a) Germanium. (b)-(d) Enlargement of detail of (a). 

Age at start of exposure" (]) 4 rain. (2) 14½ rain. (3) 60 rain. (4) 23 hr. 
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swel l ing n o t e d  for one  quartz  part ic le  was  m e a s u r e d  and 
f o u n d  to be a p p r o x i m a t e l y  proport ional  to t i m e ;  it  is 
poss ible  t h a t  this  was  a real change  s ince in the  same  t i m e  
a smal l  project ion on the  part ic le  changed  its or ientat ion  
w i t h  respect  to the  m a i n  b o d y  of  the  crystal  by  a b o u t  1 °, 
but  one cannot  tell  w h e t h e r  the  smal l  crystal  is a t t a c h e d  
to  the  large one.  N o  other  change  was  observed.  
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Fig. 2. (a) Silicon. First, second and fifth exposure of run. (b)-(e) Enlargement of detail of (a). 
Age at start of exposure: (1) 2 min. (2) 7 rain. (3) 24 min. (4) 36 rain. (5) 80 min. 


