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In t roduct ion .  I t  has been suggested [I-33 t h a t  the  Kara i apac t  s t r uc tu re  ray  be associated w i t h  t he  K i T  
bokndary event. The s t r u c t u r e  i s  supposed t o  cons is t  o f  two adjacent i ~ p a c t  c ra ters ,  the  Kara and Ust-Kara 
c ra te r s  (Fig.1, do t ted  c i r c l e s i .  The Kara c ra te r  i s  located on land and has a diameter o f  65 k1[3i .  The Usi-  
Kara c r a t e r  i s  r a i c i f  undersater and has only i i a i t e d  suev i te  onshore exposure iFig.1) .  A d iaaeter  o f  the  cra- 
t e r  was es t iea ted t o  be 75 o r  155 k r  i3] .  However there  i s  doubt t h a t  the  Ust-Kara c r a t e r  e x i s t s  [43 because: 
i f )  g r a v i t y  data do no t  i n d i c a t e  any c i ea r  evidence f o r  the  c ra te r  a t  the proposed s i t e ,  whereas the  Kara cra- 
t e r  i s  expressed d i s t i n c t l y  i n  g r a v i t y  f i e l d s :  and (21 a d r i l l i n g  p ro jec t  showed t h a t  a th icbness o f  the  Ust- 
Kara suev i tes  i s  l ess  than 100 w and the suev i tes  have n o t  a cont in ious  extension. On t he  other hand the  Ust- 
Kara suev i tes  cannot be considered as f a i i o u t  o f  the  Kara c ra ter .  The suev i tes  are  d i f f e r e n t  i n  t ex tu re  and 
chemistry f r o g  the  Kara uppermost suev i tes  and they cover Fermian deposi ts and eegabreccias bu t  n o t  Cretaceous 
sediments which cons t i t u ted  an uppermost iayer  o f  the i a r g e t  before the  iapac t  i 5 j .  An add i t i ona i  problem w i t h ,  
the  KaraiList-Kara s t r u c t u r e  confs f r o a  a suev i te  outcrop a t  the Syadmayakha R iver  which i s  ou ts ide  the Eara and 
the Ust-Rara c ra te r s  [ F i g . l i .  The suev i tes  o v e r l i e  a lso  P e r ~ i a n  rocks and there fore  cannot be f a i i o u t  o f  the  
Kara c ra ter .  Thus the  presence o f  the  Ust-Kara c r a t e r  i s  cont rovers ia l ,  and, hence we cannot d e t e r ~ i n e  exact  
power o f  the  Kara i epac t  event t h a t  i s  important  f o r  f u r t h e r  i i i u ~ i n a t i o n  o f  a poss ib le  connection between the  
Kara s t r uc tu re  and the K/T boundary event. in the  paper we attempt t o  reconst ruc t  o r i g i n a l  eorphoiogy and diwen- 
s ion  o f  the KaraiUst-Kara s t r uc tu re  on the basi; o f  a i t i e e t e r  eeasurerents. 

k i i i w e t f r  aeasurements. Using topographic maps me ca r r i ed  ou t  a l t i n e t e r  eeasurerents on the  iand area 
around the Eara i npac t  s i t e .  60 r a d i i  were drawn f r o a  the  Kara c ra te r  center i n  d i r e c t i o n s  o f  0'- 360°with the  
i n t e r v a i  o f  6: d i t i a e t e r  measure~ents were made along the  r a d i i  w i t h  the  i n t e r v a i  o f  1 kr up t o  a d is tance o f  
90 km from the  c r a t e r  center.  Obtained data were averaged. A r e s u l t i n g  a i t i e e t e r  p r o f l i e  iFig.21 deaonstrates 
an average a l t i t u d e  t i- a standard e r r o r  o f  the  mean vs a distance f r o #  the  c ra te r  center,  The p r o f i l e  shows 
t h a t  topography i s  centered r e l a t i v e  t o  the  iapac t  center and there i s  a b i g  r i n g  depression associated m i t h  
the i npac t  center.  An apparent r im - to - r i a  d i a ~ e t e r  o f  the  depression i s  about 120 k r  i i i g . 1 ,  dashed c i r c l e ) .  
The depression cons is ts  o f  an inner  deep depression a? about 65 ka d i a re te r  and an ou ter  r i n g  o f  about 2 i  kr 
width.  The inner  depression i s  r f i a t i v e  f l a t  and has a poor expressed cen t ra i  mount, i h i s  depression corres- 
ponds t o  the  Kara c r a t e i  , which i s  f i i i e d  w i t h  suev i tes  and ove r l y i ng  sediments and has a 20-mgai g r a v i t y  ano- 
sa ly  over i t, The r e i i e f  o f  the  outer  r i n g  o f  the 120 km depression i s  character ized by te r races  (Fig.21 which 
a i e  connected ~ i t h  concent r ic  f a u l t s  decorated by r i v e r  va i i eys  i i i g . i j .  There i s  no a g r a v i t y  anomaly over the  
outer r i n g  bu t  the  r i n g  i s  marked by a concent r ic  o r i e n t a t i o n  o f  g rav i t y  i s o i i n e s  [ d l .  The Ust-Kara suev i tes  
are i n t o  the  outer r i n g  iF i g .1 ) .  

Disrussion,  Norphoiogy o i  the Kara i2O kn depression i s  very s i m i i a r  t o  t h a t  o f  conpiex i r p a c t  c ra te r s  i 6 1  
which are character ized by cen t ra i  deep depression i i i i e d  w i t h  suev i tes  and expressed i n  g r a v i t y  f i e i d s ,  and a 
te r race zone. i t  was shown f o r  t e r r e s t r i a l  c ra te r s  i i j  t h a t  a d i a re te r  o f  a center depression i D t i  and a rim- 
- t o - r i a  d i a ~ e t e r  ID r )  are r e i a t e d  by Dt = O.57fDr. Using the equation a t  Dt  = 65 kc one can ca l cu ia te  t i e  Eara 
r i a - t o - r i a  d i a ~ e t e r  t o  be i i i t i - a  ke t h a t  coincides w ~ t h  the  est imate i n i e r r e d  f r o r  t he  a i t i r e t e r  p r o f i i e .  
Thus the Kara 120 ka depression has impact c ra te r  worpho1ogy.Originai topographic fo res  o f  the s t r u c t u r e  are  
oniy eod i f i ed  bu t  no t  cosp ie te ly  erased by erosion and t ec ton i c  aovements. A i l  o f  the  suev i te  outcrops are  i n t o  
the  b i g  depression iFig.1)  and hence i t  represents a s i n g i e i b u t  no t  twin1 impact s t r uc tu re .  The Kara c r a t e r  
described e a r l i e r  i s  oniy a cen t ra l  depiession o f  the s t ruc ture .  The ust-Kara c ra te r  does no t  e x i s t ,  The Ust-  
Eara suev i tes  are remnant; o f  a suev i te  sheet which covered the outer  r i n g  o f  the  b i g  s t r u c t u r e  and was erased 
by  e ro i i on ,  

The age o f  the Kara s t r uc tu re  i s  reported t o  be i n  the range o f  65-75 fia i3,0,91, bu t  i t s  age o f  65-i0 #a 
see@; t o  be &ore p l aus ib l e  i l O j ,  Thus dur ing  the  i n t e r v a i  o f  (10 !la f r o #  65 t o  < i 5  Fia two huge impacts couid 
take place and both o f  the8 e jec ted  a cont inenta i  mater ia l .  However a p r o b a b i l i t y  o f  f o r r a t i o n  o f  two and Bore 
cont inenta i  c ra te r s  d i f f e r e n t  i n  t h e i r  ages and b igger  than 120 ke dur ing  i 10  Fia i s  on iy  (0.012 a t  the  normal 
r a t e  o f  c ra te r i ng ,  Therefore there  i s  a p r o b a b i l i t y  o f  i0.983 t ha t  the  Kara and KiT impacts are  the  saae, o r  
simuitaneous o r  p roduct ion  r a t e  o f  iapac ts  dur ing  KIT t r a n s i t i o n  was increased. Although the  Kara s t r u c t u r e  has 
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KARA STRUCTURE: Nazarov, M.A. e t  al. 

the  100 k m  d i a ~ e t e r  postuiated i n i t i a l l y  fo r  the  K/T c r a t e r  [ i i j ,  i t  seems tha t  the  s t r u c t u r e  1 s  not big enough 
t o  be responsibie fo r  the  KIT unique b i o t i c  c r l s i s .  Geocheaical s tud ie s  suggest t h a t  the  Eii impact could be 
nore powerful and the  Kii e j e c t a  shouid be dooinatea b y  a basa l t  ~ a t e r i a i  [I=;. The Kara s t r u c t u r e  could pro- 
vide the  KIT sedieents  with the  shocked cont inenta l  a a t e r i a l ,  but the kara e j ec t a  contains oniy about 50% of a 
basa i t  coeponent. Therefore i t  can be suggested t h a t  the fiain #iT ob jec t i s i  inpacted the ocean c rus t  and the 
KIT b i o t i c  c r i s i s  nas caused by severa i  s iaul taneous  ior c iose  in t i s e j  ocean and continental impact events.  
The iepact  s t ruc tu re s  of Kara, fianian, and, perhaps, Kaaensk could be f o r ~ e d  by the K/i boabaraeent. Posslbie 
candidates f o r  K i T  ocean iepact  s i t e s  have been proposed [!3-15: and should be studred in d e t a i l .  
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