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It  has been suggested t h a t  most rock-forming minerals can 
be modified i n  the  s o l i d  s t a t e  by shock wave compression ( 1 ~ 2 ) .  
Recent da ta  suggest a  more complicated mechanism of high pres- 
ure  phase t r a n s i t i o n s :  ~ D s t a l l i z a t i o n  of the phases from i m -  
pact melt under shock compression ( 3 . 4 ) .  I n  order  t o  inves t iga-  
t e  the problem we looked f o r  high densi ty  i n  impact i tes  of the 
Zhamanshin c r a t e r ,  The c r a t e r  was formed i n  a  two-layer t a r g e t  
cons i s t ing  of c l a y s ,  mar l s ,quar t z i t e s ,  chlor i te-epidote-quartz  
s l a t e s  and s o  f o r t h  (5 ) .  The specimens were co l l ec ted  from the 
i n s i d e  pa r t  of the c r a t e r  r i n g  bank. The high densi ty  phases 
were y ie lded  from the samples of impact i tes  by d i s so lu t ion  i n  
hydrofluoric  acid. Minerals were i d e n t i f i e d  by o p t i c a l  and 
X-ray d i f f r a c t i o n  methods. Mineral and chemical compositions 
of the  inves t iga ted  samples a r e  shown i n  t a b l e  1. According t o  
the o p t i c a l  microscopy observations corundum, s p i n e l  and kyani- 
t e  could be formed from the  melt but i t  should be noted t h a t  
% h i s  is  very d i f f i c u l t  t o  e s t a b l i s h  exact ly  because of the  sub- 
micron s i z e s  of c ~ s t a l l i t e s .  Tnvestigation of the  shock meta- 
morphic quartz  ve in  sample, composed of d i a p l e c t i c  quar tz ,  dia- 
p l e c t i c  g l a s s  and melt g l a s s  showed t h a t  s t i s h o v i t e  i~ only i n  
d i a p l e c t i c  quar tz ,  but c o e s i t e  i s  i n  d i a p l e c t i c  g l a s s  and some- 
times i n  melt g l a s s  i n  agreement with the da ta  f o r  the  Ries 
c r a t e r  ( 6 ) .  

This could have been s i~gges ted  by the  schenr t i c  mechanism 
of formation of the  high pressure phases (kyani te  and garnet  
phase). Pumiceous impact i te  a r e  very s i m i l a r  t o  t a r g e t  clayp 
i n  bulk chemistry ( t a b l e  1).  This means t'rat the  t a r g e t  mate- 
r i a l  was watercontainina and i t s  l i au idus  curve must c o r r e s ~ o n d  
t o  the  "BC" curve ( ~ i ~ . j ) .  During high dinamic loadin  the  * 

rocks were melted behind the  f r o n t  of the  shock wave f ~ o i n t  H, 
Fig. 1 ) .  I n  t h i s  case t h e  path of the  r e l ease  wave HMO-must in: 
t e r s e c t  the  l iqu idus  curve i n  point M. The pos i t ion  of point  M ,  
depending on the  ~ o s i t i o n  of point H ,  t he  l iquidus  curve BC 
and the  r e l e a s e  curve HMO, def ines  whether high preRsure phases 
c r y s t a l l i z e  o r  not. Some another  process responsible  f o r  coe- 
s i t e  - s t i s h o v i t e  n s s o t i a t i o n  i n  the  shock metamorphic quartz  
vein can be proposed. During shock compression of quar tz  hot 
zones form behind the  f r o n t  of the  shock wave ( 4 ) .  Temperature 
of these zones can be higher  than qu-rtz l iquidus  temperature 
under snme 'peak pressure (point  A ,  Fig.2). The subsequent be- 
havior  of the  melted p a r t s  w i l l  depend on the  zone s i z e  wich 
a re  funct ion  of peak pressure ( t h e  s i z e  increases  with incre-  
ase of the peak pressure) .  I f  the zone thickness i s  very small  
the s t a t e  w i l l  change along ABC l i n e  as  a  r e s u l t  the r ap id  
reducing of the  temperature wich w i l l  l ead  t o  i n t e r s e c t  the  
l iquidus  curve a t  a  point i n  the  s t i s h o v i t e  s t a b i l i t y ,  This 
w i l l  cause s t i s h o v i t e  c r y s t a l l i z a t i o n .  I f  the zone thickness  
i s  l a r g e r  the  zone temperature w i l l  decrease more slowly, 
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t h e r e f o r e  t h e  r e l e a s e  curve ABDE w i l l  i n t e r s e c t  t h e  l i q u i d u s  
curve a t  a  po in t  i n  t h e  c o e s i t e  o r  c r i s t o b a l i t e  s t a b i l i t y ,  
wich w i l l  l e a d  t o  c r y s t a l l i z a t i o n  of t h e s e  phases. 
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Bulk composition (wts)  Sample 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 

Si02  TiOp A1203 PeO IkO Kg0 CrO Cr203 Na20 K20 P205 L.i.w. " t t a l  

Shock q u a r t z  ( d i a p l e c t i c ) ,  
metamorphic c o e s i t e  (25%), 
q u a r t z  v e i n  s t i s h o v i t e  ( .05) 

Shock c o e s i t e ,  
metamorphic c r i s t o b a l i t e ,  96.5 .23 2.41 .51 - .31 .86 -85 .00 .OO .00 99.67 
q u a r t z i t e  q u a r t z  
Slagy s p i n e l  ( h e r c y n i t e ) ,  68.9 .83 14.9 5.67 .22 1.87 1.66001 090 3.06 ~ 1 7  9-66 101.84 
g l a s s y  corundum, c o e s i t e ,  75.2 .81 15.8 2.65 .05 1.52 .75.02 -34 3-40 -07 100.55 
i m p a c t i t e s  hemat i t e ,  q u a r t z  

F'umiceous kyan i te ,  c o e s i t e ,  
i m p a c t i t e  corundum, s p i n e l ,  51.1 -67 23.6 6.70 .O5 1.66 1.55.00 1.99 1.29 .26 98.67 

hemat i t e  
Pumiceous phase wi th  g a r n e t  
impac t i t e  s t ructui-e  (majori te?) :  

magnet i te ,  hemat i t e ,  53.6 .84 17.8 4.91 .07 3.24 4.87.00 6.54 -39 .40 9-59 101.25 
i r o n  

Slagy m u l l i t e ,  s p i n e l ,  62.9 1.46 19.4 3.53 .06 1.84 3.65.03 .66 1.34 -07 5-01 99-97 
e c r i s t o b a l i t e .  a u a r t z  

t o t a l  i r o n  expressed a s  FeO 
'transform i n  s p i n e l  + p r o t o e n s t a t i t e  dur ing  annea l ing  

Mineral composition 


