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Planar features o r  planar elements are  close-spaced (< I0  urn spacing) 
paral le l  se t s  of crystal lographical ly  control led planar deformation 
structures each less  than 2 pm in width. They commonly occur in multiple 
se t s  i n  individual single-crystal grains. These features are  produced in 
quartz a t  high s t r a i n  rates induced by shock loading and have been exten- 
sively studied in natural samples and i n  experimentally shocked samples by 
petrographic methods using universal-stage methods (e. g .  1 , 2 ,  3) and 
interference microscopy ( 4 ) .  Several hypotheses regarding the mechanism 
by which planar features are formed have been proposed, v i z . ,  ( a )  They a re  
e i the r  lat t ice-controlled fractures (openings) produced in tension during 
rapid unloading o r  lat t ice-controlled fractures produced during rapid 
unloading which are  coincident with pre-existing s l i p  systems activated 
under high compressive s t r e s s  ( 5 ) ;  ( b )  They are due to  p las t i c  deformation 
(gliding on s l i p  systems) above the Hugoniot e l a s t i c  l imi t ;  and ( c )  They 
are formed by nucleation of high-pressure polymorph(s) on s l i p  planes 
during compression followed by par t ia l  t o  complete transformation of these 
crys ta l l ine  phase(s) to  glass on relaxation (6 ) .  Some planar features i n  
natural shocked quartz consist  of a short-range-order phase characterized 
by a lower index of refraction than the s t i l l  c rys ta l l ine  host ( 4 ,  7 ) .  
The occurrence of paral l e l  se t s  of submicroscopic lame1 lae  of glass in 
crys ta l l ine  quartz in experimentally shocked and naturally shocked quartz 
has been observed by transmission electron microscopy (8 ,  9) .  Stishovi t e  
aggregates in planar elements have been observed petrographical ly ( 2 ,  10). 

We have examined by optical and electron optical methods samples of 
quartz sand shock loaded in the range 100-300 kilobars. Thin sections 
reveal the presence of we1 1-developed planar features. Thin foi  1s prepared 
by ion bombardment reveal by transmission electron microscopy the presence 
of multiple se t s  of glass lamellae (based on selected-area electron 
di f f ract ion)  in a highly damaged b u t  s t i l l  c rys ta l l ine  matrix. No high- 
pressure polymorphs of s i l i c a  were found in the glass. These resul ts  are  
in accord with those reported e a r l i e r  (8, 9) and support the hypothesis that  
the planar features are  p las t i c  deformation structures produced by 
crystallographically controlled s l i p .  In view of the re la t ively  low shock- 
pressure range represented by these samples, i t  seems unlikely that  the 
glass which constitutes the planar features could have been produced solely 
by reversion of high-pressure polymorphs on pressure release. Instead, i t  
seems probable that  the s i l i c a  glass produced as a resu l t  of s l i p  consti tutes 
the medium in which the high-pressure polymorphs of s i l i c a  may nucleate. 
This supports the view based on the petrography of natural shocked samples 
(11) that  the s i l i c a  glass which consti tutes the planar features may be the 
precursor of coesite and s t i shovi te  i n  shocked quartz. 
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Fig. 1. Electron micrograph of experimentally shocked quartz which 
shows two in tersec t ing  s e t s  of glass lamellae corre la t ive  
with planar features observed optical ly.  
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