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reduction, Alvarez e t  al. [I] theory  of Cretaceous ex t inc t ion  suggests  t h a t  P- sediments must be contaminated by impacted ejects mater ia l .  m he 
f i r s t  search [2] of t h e  ma te r i a l  i n  t h e  sediments was unsuccess However 
l a t e r  shocked quar tz  g r a i n s  were recogpized a t  t h e  K/T boundary . We s tu-  
died insoluble  f r a c t i o n s  0 4 0  )un) Mangyshlak and Turkmenia K/T 
t o  est imate abundance and s t r a t i g r a p h i c a l  d i s t r i b u t i o n  of t h e  
g r a i n s  a t  t h e  K/T boundary. 
Results .  The shocked quar tz  g r a i n s  with p lanar  elements (SQG) were i d e n t i f i e d  
b y c a l  microscopy method i n  t h e  a l l  s tudied K/T sect ions.  The p lanar  elem- 
e n t s  i n  SQG a r e  presented by both decorated and nondecorated typee (Fig. l a ) .  
Frequency of t h e i r  c rys t a l log raph ica l  o r i e n t a t i o n s  i n  SQG i s  shown on Fig 2. 
Usually gqo conta in  one o r  two systems of t h e  planar  elemenJs. I n  some casee  
SQG bear mosaicism with angle  of d i s o r i e n t a t i o n  up t o  10-15 per  0 , l  mm as it 
was e  t bl ished by o p t i c a l  observat ions and Debye-Scherrer p a t t e r n s  us ing  me- 
thod f67. There i s  l e s s  then 1% of SQG with reduced r e f r a c t i v e  index. S t i s h o ~ i t a  
described i n  K/T SQG Lj] was not  i d e n t i f i e d  i n  our samples. Several  shocked 
f e l d s p a r  g ra ins  with p  anar  elements (pig.  1b) were found i n  t h e  Turkmenia sec- 
t i o n  CM-4 4,57. It i s  important t h a t  we found a l s o  i n  t h i s  s ec t ion  few i n t e r -  
growths of b G with f e l d s p a r  and aggregates of SQG. 

S t r a t i g r a p h i c a l  d i s t r i b u t i o n  of SQG was studied i n  Sumbar sec t ion  CM- 4 
[4,5]. The SQG content  was expressed a s  percent  r a t i o  of SQG number t o  bulk nun- 
ber of quar tz  g ra ins  i n  t h e  plane of t h i n  sect ions.  The concent ra t ion  garapjetrr  
must be lower than r e d  SQG content  probably a t  a  f a c t o r  of 5-6 due 30 -40 sec- 
t o r  v i s i t i l i t y  o f  p lanar  elements i n  t h e  plane of t h i n  sec t ions .  SQG were d i s -  
covered only i n  t h e  brownish K/T boundary c lay  i n  t h e  sec t ion  CM-4 (Fig.  3a.b) 
Peak of SQG content  (about  2$) i s  i n  yellowish mnter ia la t  t he  very base of Da- 
nian. Above t h e  K/T boundary SQG content  decreases a s  well as Ir concent ra t ion  
and t h e r e  i s  c l e a r  p o s i t i v e  c o r r e l a t i o n  between SQG and Ir contents i n s i d e  t h e  
brownish layer .  Iiowever LO SQG were found i n  Upper Maastrchtian m a r l s  and 
f reenish  c l ay  (above boundary) t h a t  a r e  enriched i n  Ir r e l a t i v e l y  t o  background 

eve1 [b,5]. 
Discussion, The norpholo&j- and the  o r i e n t a t i o n  of t h e  planar  elements i n  K/T 
quar tz  g r a i n s  a s  well a s  t h e  mosaicism and t h e  reduced r e f r a c t i v e  index of t h i a  
g r a i n s  a r e  very s imi l a r  t o  shock f e a t u r e s  observed i n  quar tz  of t e r r e s t r i a l  im- 
p a c t i t e s .  Comparision of t h e  frequency of o r i e  t t i o n s  of t h e  p lanar  elements  
i n  K/T sQG and i n  experimental shocked quar tz  t7'7 shows t h a t  K/T SQG were i m -  
pacted a t  l e s s  than 1 5  GPa. This  e s t i  a  i o n  was supported by t h e  K/T SQG Debye- 
Schemer  p a t t e r n s  obtained by method bi . We ob erved only seve ra l  SQG shocked 
a t  about 20 GPa. According t o  enperimen al da ta  f7-J t h e  SQG content  i n  t h e  
sandstone impacted a t  1 2  GPa i s  about a. It means t h a t  t h e  f r a c t i o n  > 40 p of 
t h e  yel lowish boundary ma te r i a l  i n  t h e  sec t ion  CM-4 must con ta in  mostly from 
d i r e c t  f a l l o u t .  In o the r  l a y e r s  of t h e  sec t ion  t h e  SQG content  does no t  reach  
t h e  FA sa tu ra t ion  and hence the  shape of SQG d i s t r i b u t i o n  i s  c o n t r o l l e d  by mix- 
i ng  of t h e  e j ec t aand  l o c a l  quartz  d u r i n g  t r anspor t  t o  place of deposi t ion.  

The SQG con ten t  a s  expressed r e l a t i v e l y  t o  bulk quar tz  concent ra t ion  i s  
no t  con t ro l l ed  by environment of sedimentation. Therefore t h e  Ir-SQG cor-  
r e l a t i o n  ( ~ i g .  3b) demands t h a t  t h e  K/T Ir enrichment was r e s u l t e d  from impac 
event and could not  be produced by sedimentary process a s  it was suggested byt8] 
Moreover during-the K/T brownish c l a y  formation lr was deposi ted with i ' a l b u t  
o r  was redeposi ted without 
t e r i a l .  Above the  brownish 
of f r a c t i o n  <40 )un of t h e  
57 could be r e su l t ed  from d iagene t i ca l  

were not  minor K/T impact events  preceding t h e  main K/T catastrophe.  
f r a c t i o n  <40 p n  could not  be deposi ted before t h e  f r a c t i o n  >40  p. Thus t h e r e  

Obviously t h e  SQG presence i n  K/T sediments p o i n t s  out c o n t i n e n t a l  c r u s t  
as a g l a c e  of t h e  K/P event. The discovery of shocked f e ldspa r  g r a i n s  and i n t e r -  
G o d  8 of SQG with f e l d s p a r  t h a t  can be i n t e r p r e t e d  a s  fragments  of t a r g e t  
rocks  a r e  a l s o  compatible with t h e  con t inen ta l  source of t h e  e j ec t a .  Moreover 
t h e  40-1r c o r r e l a t i o n  shows t h a t  Ir come with con t inen ta l  c r u s t  ma te r i a l .  
Bence t h e r e  a r e  no any evidences f o r  t h e  K/T event in ocean basd l t i c  c r u s t .  
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Conclusions .  ( 1 ) Our d a t e  conf inn h e  worldwide enrichment iri t h e  K/T sediments  
In e e c t a  a s  w e l l  a s  impact model LJ of t h e  B/T event.  ( 2 )  The K/T Ir enr ich-  
mentjwere r e s u l t e d  f r o ~ r  t h e  impact b u t  n o t  from sedimentary process .  ( 3 )  The 
K/T even t  t o o k ' p l a c e  i n  c o n t i n e n t a l  c r u s t .  
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Fig. 1. Shocked g ra ins  of 

? u a r t z  ( A )  and fe ldspar  
B)  with planar  elements 

Fig,2. Frequency of orien- 
t a t i o n s  r e l a t i v e  t o  c  - A axes of  s e t s  of 1,ar 
elements i n  SQG f A - sec- 
t i o n  CM-4, 108 s e t s ,  75 
g ra ins ;  3 - sec t ion  MB-3, 
32 s e t s ,  17 grains), 
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Fig.3. A - Dis t r ibu t ion  
of Ir (ppb) and SQG i n  
CM-4 sec t ion ,  l i t h o i o k  
from 4 ; 3 - I r v e r s u s  
SQG i n  CPI-4 
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