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B recc ias  14068,9, 14321,24, 140305, 15, 143 13,42 and 1430 1,83 have been 
examined i n  d e t a i l  by o p t i c a l  methods f o r  ev idence o f  s t a t i c  and dynamic 
de fo rma t ion  o f  s i l i c a t e  c r y s t a l s .  There i s  no unequivocal  ev idence f o r  
s t a t i c  de fo rma t ion  i n  t h e  o l i v i n e s ,  or thopyroxenes,  c l i nopy roxenes  o r  
p l a g i o c l a s e s  i n  t h e  specimens s t u d i e d  b u t  a  wide range o f  e f f e c t s  due t o  
shock de fo rma t ion  have been observed and t h e  p r e l  i m i  nary  r e s u l t s  a r e  
summarized below. 

O l i v i n e  c r y s t a l s  a r e  f r e q u e n t l y  f r a c t u r e d  and one c r y s t a l  c o n t a i n s  
k i n k  bands p a r a l l e l  t o  (001)  which have o r i g i n a t e d  by inhomogeneous s l i p  on 
{ 100~[001], t h e  h i g h  s t r a i n  r a t e  - low tempera ture  system observed i n  s t a t i c  
exper iments  and i n  c h o n d r i t i c  m e t e o r i t e s .  S l i p  on Ihko1C0011 may a l s o  have 
occur red i n  t h i s  c r y s t a l .  One o l i v i n e  g r a i n  c o n t a i n s  we l l -deve loped p l a n a r  
f e a t u r e s  (shock  l ame l l ae )  p a r a l l e l  (110). Several  o l i v i n e  c r y s t a l s  i n  t h e  
spec i mens have r e c r y s t a  l  l  i zed t o  mosa i c s  o f  new s t r a  i n-f r e e  c r y s t a  l  s  . 
The re1  i c  h o s t  c r y s t a  l  s  o f  two such o l  i v i n e  gra  i n s  t h a t  had n o t  r e c r y s t a  l -  
l i z e d  e n t i r e l y  has been s e v e r e l y  shocked as i n d i c a t e d  by t h e  shock mosaic 
s t r u c t u r e .  R e c r y s t a l l i z a t i o n  o f  t h i s  s o r t  has been observed i n  o l i v i n e  
shocked exper imenta l  l y  t o  about  I megabar and r e s u l t s  f rom anneal i n g  
d u r i n g  t h e  p e r i o d  o f  h i g h  r e s i d u a l  tempera tures  f o l l o w i n g  i n t e n s e  shock 
deformat ion .  The o r i e n t a t i o n s  o f  t h e  r e c r y s t a  l  l  i zed  g r a i n s  a r e  c l o s e l y  
r e l a t e d  t o  t h a t  o f  t h e  h o s t  w i t h  t h e  v a r i o u s  c r y s t a l  axes b e i n g  i n c l  ined 
a t  an average o f  3 5 O  t o  s i m i  t a r  axes o f  t h e  host,  a  r e l a t i o n s h i p  t h a t  has 
a  l so been observed f o r  s t a t i c a  l  l  y  annea l e d  s i  l  i c a t e s .  

Orthopyroxenes i n  t h e  specimens a r e  commonly deformed as  i n d i c a t e d  by 
i r r e g u l a r  zones o f  u n d u l a t o r y  e x t i n c t i o n  and p o o r l y  d e f i n e d  k i n k  bands. 
The e x t e r n a l  r o t a t i o n  axes l i e  near  (001) and k i n k  bands a r e  n e a r l y  normal 
t o  c  sugges t i ng  s  l  i p  on { hkol[00 I ] .  One or thopyroxene c r y s t a  l  con ta  i n s  
i n tz rgrown c  l  i nopyroxene w i t h  [O 101 opx )I [O l o ]  cpx; [OO I ]  opx ) I  COO 11 cpx; 
y opx A y cpx = 43O; 2Vy = 50'. However, t h e  expected i nvers  i on  o f  
o r thopyroxene t o  c l i n o p y r o x e n e  has n o t  y e t  been d e f i n i t e l y  e s t a b l i s h e d  
i n  t h e  specimens s t u d i e d .  

C  l  i no"pyroxenes have deformed by mechan i ca l  t w  i nn i ng on I 0 0  1 1, 
f r a c t u r i n g ,  f a u l t i n g  and some show t h e  shock mosaic s t r u c t u r e .  Planes 
o f  c l o s e l y  spaced c a v i t i e s  o r  i n c l u s i o n s  near {0011 i n  one c r y s t a l  a r e  
i n t e r p r e t e d  t o  be p a r t l y  annea l ed  p l a n a r  f e a t u r e s .  S i m i  l a r  s t r u c t u r e s  i n  
ano the r  c r y s t a  l  have been p a r t l y  r e c r y s t a  l  l  i zed, a  f e a t u r e  observed 
p r e v i o u s l y  f o r  na tu ra  l  l y  shocked q u a r t z .  Because o f  t h e  f i ne-gra i ned 
n a t u r e  o f  annealed c l i nopy roxenes ,  t h e  o r i e n t a t i o n s  o f  t h e  r e c r y s t a l l i z e d  
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g r a i n s  w i t h  r e s p e c t  t o  t h e  h o s t  have n o t  been determined as y e t .  
These b r e c c i a  specimens c o n t a i n  many f ragments o f  a n o r t h o s i t e  w i t h  t h e  

p l a g i o c l a s e s  (ca.An ) showing a l l  degrees o f  shock de fo rma t ion  f rom zero  90 
shock th rough Kl t i  ng. Deformat ion  t w i n s  accord ing t o  t h e  a  l  b i t e ,  pe r  i c  l  i ne 
and, poss ib l y ,  A la  laws have been recognized and a r e  commonly assoc ia ted  
w i t h  f a u l t s .  P lana r  f e a t u r e s  and shock mosaicism a r e  a l s o  commonly 
assoc ia ted  w i t h  f a u l t  zones a l o n g  which i n tense  c r u s h i n g  has taken p lace .  
Regions showing t h e  mosaic s t r u c t u r e  a r e  commonly bounded by i r r e g u l a r  
su r faces  a l though  some may be bounded by (010)  and (001) segments. The 
ex te rna  l r o t a t i o n  a x i s  between h o s t  and one mosa i c  subgra i  n  i s  near [0011 
and t h e  30' d i s p r i e n t a t i o n  may have occur red by predominant s l i p  on 
( 0 1 0 ) [ l  c]. Networks o f  r e g u l a r  t o  i r r e g u l a r  boundar ies d e f i n e d  by 
c a v i t i e s  o r  i n c l u s i o n s  i n  some o f  t h e  c r y s t a l s  may be p a r t i a l  l y  hea led 
m i c r o f r a c t u r e s .  

One a n o r t h o s i t e  fragment, e l l i p t i c a l  i n  shape and I rnm i n  maximum 
dimension, c o n t a i n s  a p e r f e c t l y  round h o l e  near t h e  c e n t e r  (see sketch be low) .  
Ou t l  i n i n g  t h e  m i c r o c r a t e r  i n  an asymmetric f a s h i o n  a r e  p r i s m a t i c  
c r y s t a l l i t e s  w i t h  i n t e r s t i t i a l  g l a s s .  The i n t e n s i t y  o f  de fo rma t ion  
d im in i shes  away f rom t h e  c r a t e r  f rom in tense shock mosaicism accompanied by 
f i ne -g ra ined  r e c r y s t a l l i z a t i o n  - mosaicism - f a u l t s  and cracks, some 
p a r t i a l l y  rehea led - sparse c racks  - zero  shock. Thus, i n  t h i s  s i n g l e  
fragment we see a l l  s tages o f  shock deformat ion  f rom ze ro  shock ( s t r e s s e s  
l e s s  than ca. 10 kb) t o  me1 ti ng ( s t r e s s e s  o f  t h e  o r d e r  o f  300 kb)  . The 
d i s t a n c e  over  which t h e  shock i n t e n s i t y  has decayed f rom ca. 300 kb t o  
10 kb i s  about  0.5 mm and i f  t h e  c r a t e r  r a d i u s  (0.05 mm) is near t h e  s i z e  
of t h e 2 p r o j e c t i l e ,  t h e  shock s t r e s s  l e v e l s  have a t t e n u a t e d  approx ima te l y  
as I/r . 
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