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The geochemistry and shocked qua r t z  d i  s t  r i  b u t i o n  a t  t h e  C re taceous lTe r t i  a ry  
(KIT)  boundary i n  DSDP S i t e  596 (western South P a c i f i c )  i s  desc r ibed  by Zhou 
e t  a1 . ( 1 ) .  Some i n t e r e s t i n g  m i  ne ra l  o g i c a l  fea tu res  of t h i s  boundary s e c t i o n  
were no t  desc r ibed  i n  d e t a i l  i n  t h a t  p u b l i c a t i o n  and we w i l l  d i scuss  them 
here. 

Shocked quartz - more than  50% of  t h e  t o t a l  qua r t z  g r a i n s  recovered show 
evidence o f  shock by t h e  presence of p l ana r  deformat ion fea tu res  (PDF). A 
qua r t z  g r a i n  showing c l e a r  evidence of shock metamorphism, as revea led  by 
m u l t i p l e  se t s  o f  PDF, i s  shown i n  F ig .  1. However, i n  most o f  t h e  qua r t z  
g r a i n s  t h i s  evidence i s  n o t  as c l e a r l y  revea led  because o f  ex tens i ve  over -  
growth. Th i s  amount o f  overgrowth had no t  been n o t i c e d  i n  o t h e r  K/T boundary 
samples p r e v i o u s l y  a l though  i t  may have been p resen t  t o  va r y i ng  degrees, 
r e s u l t i n g  i n  lower  es t imates  o f  shocked g r a i n  percentages. Overgrowth 
mod i f i es  t h e  su r f ace  express ion of t h e  PDF i n  SEM photos,  r e s u l t i n g  i n  
d iscon t inuous  l a m e l l a e  w i t h  rounded t e r m i n a t i o n s  (F ig .  2) .  That t h e  PDF are  
preserved a t  a l l  i s  due t o  t h e  i n a b i l i t y  of q u a r t z  overgrowth t o  nuc lea te  on 
t h e  g l a s s - f i l l e d  lamel lae.  If t h e  overgrowth i s  t h i c k  enough, t h e  a u t h i g e n i c  
c r y s t a l s  grow t o g e t h e r  over  t h e  PDF lame l lae ,  s e a l i n g  these  f e a t u r e s  under a  
cont inuous l a y e r  o f  secondary quar tz .  However, t h e  PDF can s t i l l  be c l e a r l y  
seen o p t i c a l l y  th rough  t h e  t r anspa ren t  overgrowth i n  o i l - immers i on  mounts. A 
few o f  t h e  qua r t z  g r a i n s  show very  h i gh  l e v e l s  o f  shock, as evidenced by 
numerous PDF and t h e  r e s u l t i n g  f r a g i l e  na tu re  o f  t h e  g r a i n  (F i g .  3). These 
h i g h l y  shocked g r a i n s  may have been broken up i n  p rev ious  i n v e s t i g a t i o n s  where 
more aggress ive p repa ra to r y  techniques had t o  be used; thus,  t h e  maximum l e v e l  
o f  shock recorded by qua r t z  g r a i n s  i n  KIT e j e c t a  p robab ly  has been 
underest imated. 

Other nonopaque minerals - a  s u i t e  o f  t r a c e  m ine ra l s  s i m i l a r  t o  t hose  
recovered f rom o t h e r  K IT  s i t e s  ( 2 )  was observed i n  these  samples. Both K-spar 
( r a r e )  and Ca-r ich p l a g i o c l a s e  (common) a re  p resen t ;  a  few o f  t h e  K-spar 
g r a i n s  show PDF due t o  shock (F i g .  4 ) ,  bu t  none of t h e  p l a g i o c l a s e  g r a i n s  
d i s p l a y  PDF. 

Magnesioferrite - t h i s  impact-generated s p i n e l  m inera l  i s  r a t h e r  abundant 
i n  these  samples and occurs as octahedra (F ig .  5 ) ,  dend r i t es ,  and cores o f  
spheru les (F ig .  6). The c r y s t a l s  a re  o f t e n  l a r g e r  ( ~ 4 0  urn) t h a n  no ted  a t  
p r e v i o u s l y  examined s i t e s  ( 3 ) ,  p a r t i c u l a r l y  t h e  Western I n t e r i o r  nonmarine 
s i t e s  ( 4 ) .  The unusua l l y  l a r g e  s i z e  o f  these vapor condensate c r y s t a l s  
suggests t h a t  t hey  have exper ienced a  l onge r  res idence t i m e  i n  t h e  vapor c l oud  
and thus  i n d i c a t e s  a  g r e a t e r  d i s t a n c e  from t h e  impact c r a t e r  f o r  t h i s  s i t e .  
Th i s  d i s t ance  i n d i c a t i o n  co r robo ra tes  da ta  f o r  t h e  maximum s i z e  o f  shocked 
qua r t z  g r a i n s  measured a t  t h i s  s i t e  (0.12 mm), which i s  s i m i l a r  t o  t h e  va lue  
f rom New Zealand (0.11 mm). Both o f  these  va lues a re  sma l l e r  than  have been 
measured a t  K/T s i t e s  elsewhere i n  t h e  wor ld  (5), suggest ing t h a t  t h e  DSDP 596 
and New Zealand s i t e s  a re  f a r t h e s t  f rom t h e  p o i n t  o f  impact. 
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Fig. 1. Shocked quartz grain with two Fig. 2. Overgrown shocked quartz. 
strong sets of planar features (PDF) Note discontinuous lamellae. 

Fig. 3. Highly shocked quartz grain. Fig. 4. Shocked K-spar grain. Note 
mu1 tiple sets. 

Fig. 5. Magnesioferrite octahedron. Fig. 6. Spherulitic core of 
magnesioferri te. 
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