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I n t r o d u c t i o n .  A ne# geoeorphciogic  a n a l y s i s  i l j  of  t h e  Kara i ~ p a c t  s i t e  suggests t h a t  t h e  kara s t r u c t u r e  
i s  a conpiex i ~ p a c t  c r a t e r  w i t h  a diaff ieter o f  i2G ka t h a t  i s  s i g n i f i c a n t l y  l a r g e r  than t h e  o r i g i n a l  es t imates  
r -  ,*, T: .,. The sugges t ion  can be examined through qeocheaicai  da ta  which shou ld  r e f l e c t  a s c a l e  o f  a e l t i n g  and 

ezcava t ion  r e l a t e d  t o  a c r a t e r  s i z e .  I n  t h e  paper we p r o v i d e  a p r e i i e i n a r y  r e c o n s t r u c t i o n  o f  an o r i g i n a i  
o i a ~ e t e r  c f  t h e  Xara c r a t e r  and a p r e i n p a c t  t a r g e t  s t r u c t u r e  based on geocher i ca l  and g e o i o g i c a i  data. 

Target  rocks.  The Kara t a r g e t  comprises Pa leozo ic  sediments o f  f r o 8  Ordov ic ian  t o  P e r ~ i a n  age. The sequ- 
ence o f  about 8.5 kc t h i c k  i 4 j  c o r e r s  P r o i e r o z o i c  r o c k s  which a r e  very c i o s e  t o  t h e  p resen t  s u r f a c e  i n  t h e  cen- 
t r a ;  u p i i f t .  Be fo re  t h e  i s p a c t  t h e  Fa ieozo ic  sequence #as o v e r l a i n  by Cretaceous sed iaen ts  o f  i 0 . 5  ka t h i c k .  
Permian sandstones and sha ies  c o n s t i t u t e  an o rogen ic  f o r e a t i o n  which was forwed as a r e s u i t  o f  u p i l f t  and 
e r o r i o n  o f  t h e  U r a i .  The average composi t ion of t h e  r o c k s  iYabie,Ml i  i s  unusual  i 5 j  and can be r o d e i i e d  by 
f f i i x i n g  of upper c;ust i52Zj basa i  t (451)  and u i  t r a g a f  ii iZX)coaponents,0ther  Pa ieozo ic  rocks  a r e  a a l n l y  repre -  
-- .,nied by l i ~ e s t o n e s ,  shaies,  and jaspers .  Geocheeist ry  o f  t h e  rocks  i s  poor s tud ied .  i t  can be suggested t r u e  
. . , ,  < i;:no;~gy, our  ?-a' . . ---  I ~ - ~ , . c ,  and pub l i shed  da ta  16-31 t h a t  t h e  fo rmat ion  i s  genera!iy h i g h e r  i n  &a ( i i a e s t o n e j ,  
C; J + ,  ;:s' - I  r l a s p e r j  ' . and KiNa i i i l i t e j  when ccmpared t o  Fern ian  rocks.  i t  i s  a i s o  i m p o r t a n t  t h a t  t h e  f o r e a t i o n  
. , ,  i c c i u a e s  4n and as arE i e p o s i i s  and d iabase d i k e s  i81. Thus t h e  Xara t a r g e t  con ta ins  two l a y e r s  i i f f e r e n t  i n  
$;;or aed t r a c e  e leeen ts  t h a t  ca r  be used f o r  r e c o n s t r u c t i o n  c f  a s c a i e  o f  m e i t i n g  and excavat ion.  

I % ~ a c t  w i t s .  i t  was r e p o r t e d  :b3 t h a t  t h e  Xara i 6 p a c t  p e l t s  were io raed  f r o #  Permian rocks  o n i y .  Gur 
aaziyses o f  g lass  f r a g ~ e c t s   fro^ s u e v i t e s  show t h a i  t h e  s a j o r i t y  o f  t h e  g iasses  i i a b i e ,  Mi) a r e  very c i o s e  i n  
r 5 e c i s t r y  t o  P e r ~ i a n  sediwt t ; .  Hoaever He i d e n t i f i e d  a group o f  Ca- r i ch  g iasses  and a group of s i l i c a  g lasses  
. .  , w n i c n  a r e  .?cry d i f f e r e n t  i n  t h e i r  c o a p o s i t i o n s  f r o n  Pers ian  rocks.  The Ca- r i ch  g lasses  (Tabie,  N3j a r e  h i g h  i n  

Ca,Si,KiNa, and t n  t h a i  i n d i c a t f s  t h e i r  o r i g i n  f r o 8  Fre-Permian Pa leozo ic  rocks.  The Ca- r i ch  g lasses  a r e  s i m i -  
i a r  i~ c h e a i s t r y  t c  b i u e  g iasses  f r o #  iftamanshin c r a t e r  [?I. The s i l i c a  g lasses  cou ld  be forwed f r o a  Eeronian 
!as2ers t h a t  is s o p ~ o r t e d  bs i r a c e  e ieaen t  con ten ts .  %us i n  c o n t r a s t  t o  [ A ;  we conciude i h a t  t h e  a e i t i n g  zone 
~ e n e i r z i e d  th rscgh  P e r ~ i a n  sediaents.  F; quota of P r e - P e r ~ i a n  @ f i t s  i s  -15 X o f  t o t a i  Bass o f  Kara impact  ateit .  

3 t i f ~ 1 t 2 i .  I t  \a5 been shown i21 t h a t  s u e v i t e s  o f  the  southern p a r t  o f  the  Kara c r a t e r  a r e  h igher  i n  Crag- 
, , aenrs or Pre-Permian T G C ~ S  than s u e v i t e s  of t h e  n o r t h e r n  p a r t  of t h e  c r a t e r .  However c l a s t s  o f  P r o t e r o z o i c  

ro.:ks were n o t  i d e n t i f i e d  i n  t h e  Kara suev i tes .  Our anaiyses o f  ;uevite e a t r i x  suppor t  t h e  observat ion.  I n  f a c t  
t h e  s w t k e r n  s u e v i t e s  !Tabie, N4j  a r e  h i g h e r  i n  Ca, O i ,  En and KiQa r e i a t i v e  t o  t h e  g iass-poor  upper s u e v i t e s  
; ~ - t . ~  , , , J I - ,  35,  j exposed i n  t h e  n o r t h e r n  p a r t  a *  t h e  c r a t e r ,  a n i  t o  t h e  g l a s s - r i c h  lower s u e v i t e s  (Tabie,  Nhj ,  en- 
: irhed i n  Pernian me i ts ,  We es t imated  t h a t  t h e  southern s u e v i t e s  c o n t a i n  o n i y  about 46X o f  t h e  Permian m a t e r i -  
a l ,  nkereas t h e  upper s v e v i t e s  and t h e  ;ore? s u e v i t e s  hare 5iZ and 30X o f  t h e  Pera ian  component r e s p e c t i v e i y .  
-, ine d i f f e r e n c e s  aean t h a t  t h e  excava t ion  zone i n  t h e  s ~ u t h e i n  p a r t  p e n f t r a t e d  th rough  Pers ian  d e p o s i t s  b u t  d i d  
n o t  reach ' ro te rozo ic  r o c k s  i h a t  i s  c o n s i s t e n t  w i t h  g e o l o g i c a l  da ta  E131. Therefore t h e  base o f  t h e  P e r s i a n  
i o r n a t i o n  k i o r e  t h e  i f i p a c t  should deep t o  t h ~  n o r t h  and a pre- iwpact  t h i c k n e s s  o f  t h e  f o r ~ a t i o n  should be 
l a r g e r  i n  the  n o r t h e r n  p a r t  o f  the  impar t  s i t e .  U i i n g  da ta  on the  recen t  i n c i i n a t i o n  o f  " ra ian sediments and 
the  c r a t e r  kcttoff i  we e s t i n a t e d  t h e  pre- impact  ang le  o f  t h e  deep o f  t h e  F f r s i a n  i o r w a t i o n  t o  be i!" 

3 i ; ~ u s s i o r ~ .  ihu; odr  geochenicai  study shoe5 t h a t  the  Kara i a p a c t  n e i t  con ta ins  about i5X o f  a Pre-Permian 
coaponeat. Using t h e  va lue  and aodeis of t h e  c r a t e r  f o r s a t i o n  [i!i we can e s t i a a t e  a dep th  o f  s e l t i n g ,  and, 
8 .  roe:, a t - i g - t o - r i a  c r a t e r  d i a a e t e r ,  i f  a  p ~ e - i 8 p a c t  th i ckness  o f  F e r r i a n  d e p o s i t s  i s  known. Seophysical  da ta  
shaws t h a t  a r s c e n t  t h i c k n e s s  o f  t h e  d e p o s i t s  i s  about 3 ka.Howe?er Perwian d e p o s i t s  were h e a v i i y  eroded. Beca- 
< i e  of :~p; i f :  o f  t h e  ?ai -Khoi  aounta ins the  e ros ion  depth i s  ? km i a r g e r  i n  the  sou thern  p a r t  o f  the  Kara 
s t r u c t u r e  than t h a t  i n  t h e  n o r t h e r n  p a r t  o f  t h e  s t r u c t u r e  ;31. An a b s o i c t e  e r o s i o n  dep th  can be e s t i a a t e d  
;L _ ~g,+.~.,,g 3 - - r b ; q  i n  accl;rdance a i t h  g e o i o g i c a l  da ta  t h a t  n o r t h e r n  s u e v i t e s  o f  t h e  Xara c e n t r a i  depression were n o t  

~ r c d f d  i a d  a t  p resen t  t h e  tops  o f  s u e v i t e s  and P e r ~ i a n  d e p o s i t s  a r e  a t  t h e  s a l e  a l t i t u d e .  Under t h e  c o n d i t i o n s  
aa.5 u z i n g  the i u n a r  c r a t e r  ~ o r p h o m q t r y  [!li t o  c a i c u i a t e  an o r i g i n a l  dep th  o f  t h e  Kaia c r a t e r  and i t s  r i a  
he igh t ,  one can compute t h e  e r o s i o n  dep th  i n  t h e  southern arid n o r t h e n  p a r t s  o f  t h e  s t r u c t u r e  t o  be 5 and 3 k e  
r e s p e c t i v e i y .  There fo re  a p re - iapac?  th ickness  o f  Perinian [and Cretaceous) d e p o s i t s  a t  t h e  i e p a c t  cen te r  should 
be abcut  i ?at, I t  g i v e s  t h e  dep th  G? a e i t i n g  o f  about  10 ka, and, then, t h e  Kara r i a - t a - r i m  d i a w t e r  o f  about 
i!$ k w ,  9 reren; t ruct ion o f  t h e  i a r g e t  s t r u c t u r e  a t  t h e  iffipact a o ~ e n t  (F ig. ;  shoas t h a t  i n  accordance w i t h  geo- 
l o g i c z i  and g e c c h e a i c a ~  d a t a  t h e  southern e x c i v a i i o n  zone pene t ra tes  through t h e  Pere ian  i a y e r  b u t  doe; n o t  
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