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Doppler  d a t a  a c q u i r e d  from t h e  o r b i t i n g  P i o n e e r  Venus s p a c e c r a f t  have  
been  reduced t o  d e t e r m i n e  a p p a r e n t  d e p t h s  of  i s o s t a t i c  compensat ion of t h e  
topography n e a r  1000 l o n g i t u d e .  S e v e r a l  p r o f i l e s  have been  compared t o  show 
t h e  c o n s i s t e n c y  o f  t h e  d a t a .  

Two o r b i t s  of  r e a l  d a t a  a r e  shown I n  f i g u r e  1 .  The s o l i d  l i n e  i s  o r b i t  
446 and t h e  dashed l i n e  i s  o r b i t  445. T h e i r  ground t r a c k s  a r e  approx ima te ly  
150 km a p a r t  and i n  g e n e r a l  t h e y  cove r  v e r y  s i m i l a r  t e r r a i n .  A s  a  r e s u l t  one 
would expec t  them t o  have  v e r y  s imilar  g r a v i t y  p r o f i l e s  which indeed i s  t h e  
c a s e .  Niobe h a s  approx ima te ly  a  -20 m i l l i g a l  minimum and Aphrod i t e  h a s  abou t  
a 25 m i l l i g a l  maximum. These a r e  l i n e - o f - s i g h t  a c c e l e r a t i o n s  a t  s p a c e c r a f t  
a l t i t u d e s .  O r b i t s  a d j a c e n t  t o  t h e s e  have  s i m i l a r  c h a r a c t e r i s t i c s ,  con f i rming  
t h e  d a t a  v a l i d i t y .  The g r a v i t y  d a t a  from o r b i t  445 was s e l e c t e d  a s  t h e  pro-  
f i l e  t h a t  shou ld  b e  matched w i t h  t h e  s i m u l a t e d  t h e o r e t i c a l  i s o s t a t i c  modeling 
r e s u l t s .  

The d a t a  s i m u l a t i o n  i n c o r p o r a t e d  t h e  dynamical  e f f e c t s  caused  by t h e  
s u r f a c e  topography and t h e  compensat ing masses a t  d e p t h .  The t r a j e c t o r i e s  of  
t h e  s p a c e c r a f t  were  n u m e r i c a l l y  i n t e g r a t e d  abou t  a  l a r g e  c e n t r a l  mass te rm,  
r e p r e s e n t i n g  t h e  t o t a l  mass of  t h e  p l a n e t ,  p l u s  3496 a d d i t i o n a l  masses r e -  
p r e s e n t i n g  t h e  topography from 54ON t o  -20's l a t i t u d e  and from 7 4 ' ~  t o  1 6 4 ~ ~  
l o n  i t u d e  ( i . e .  ORBSIM, P h i l l i p s  e t  a l . ,  JGR, 83, 1978) .  A d e n s i t y  of  2.7 gm 
cm-5 w a s  used  w i t h  t h e  2' x  2' topography d a t a  o b t a i n e d  from USGS, F l a g s t a f f  , 
A r i z .  For t h e  models w i t h  v a r y i n g  d e p t h s  of compensat ion a  20 deg ree  band 
a l o n g  t h e  o r b i t  p a t h  was used and t h e  v a r i a t i o n  fo l lowed t h e  Aphrod i t e  con- 
t o u r s .  

The r e s u l t s  a r e  shown i n  f i g u r e  2. The heavy s o l i d  c u r v e  i s  a  r e p e a t  of  
t h e  cu rve  i n  f i g u r e  1, b u t  s t r e t c h e d  o u t  i n  l a t i t u d e .  The uncompensated top- 
ography is  n o t  p l o t t e d  f o r  i t  is -120 m i l l i g a l s  a t  Niobe and 330 m i l l i g a l s  a t  
Aphrod i t e .  A c o n s t a n t  100 km d e p t h  of  compensation (dashed l i n e )  i s  n o t  a  
v e r y  good match. Even t h e  d o t t e d  l i n e  w i t h  170 km a t  Niobe and 75 km a t  
Aphrod i t e  i s  s t i l l  poor .  A f a i r l y  good match i s  o b t a i n e d  ( f i n e  s o l i d  l i n e ) ,  
when 200 km i s  used  f o r  Niobe and a  n e a r  s u r f a c e ,  v a r y i n g  dep th  i s  used  f o r  
Aphrod i t e .  

It i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e s e  r e s u l t s  a g r e e  i n  a  g r o s s  s e n s e  w i t h  
t h e  independent  d a t a  f o r  t h e  g l o b a l  i s o s t a t i c  map r e p o r t e d  i n  ou r  10 th  d e g r e e  
and o r d e r  s p h e r i c a l  harmonic s o l u t i o n  (Mot t inger  e t  a l . ,  JGR, March, 1985) .  

I n  o u r  model the  topography and u n d e r l y i n g  man t l e  a r e  h e l d  a t  c o n s t a n t  
d e n s i t y ,  w i t h  dep th  o f  compensat ion as t h e  o n l y  pa rame te r  t h a t  i s  a l lowed t o  
v a r y .  Dens i ty  v a r i a t i o n s  i n  b o t h  t h e  c r u s t  and man t l e  p robab ly  occu r .  The 
r e s u l t i n g  s o l u t i o n  g i v e s  an  a p p a r e n t  d e p t h  of compensat ion.  Such models  a r e  
n o t  p h y s i c a l l y  r e a l i s t i c ,  b u t  p r o v i d e  a  q u a l i t a t i v e  i n d i c a t i o n  of  v a r i a t i o n s  
i n  c r u s t  and m a n t l e  d e n s i t y .  It i s  u n l i k e l y  t h a t  t h e  l i t h o s p h e r e  of  Venus 
can  b e  t h i c k e r  t h a n  a b o u t  50 km, s o  much of t h e  model v a r i a t i o n  i s  i n d i c a t i n g  
man t l e  v a r i a t i o n .  Work by  Banerdt  and Saunders (LPSC, XV, 29) h a s  p r e v i o u s l y  
shown t h a t  Western Aphrod i t e  and I s h t a r  T e r r a  may have  a  r e l a t i v e l y  t h i c k  
c r u s t  and dense  ( c o l d )  l i t h o s p h e r e  compensated a t  abou t  75 km. The a p p a r e n t  
d e p t h  o f  compensat ion o f  Niobe of  200 km could  r e s u l t  from a low d e n s i t y  
f i l l .  The models t h a t  w e  have used  w i t h  s i n g l e  o r b i t s  have  h i g h e r  r e s o l u t i o n  
t h a n  t h e  g l o b a l  harmonic models and r e v e a l  d e t a i l s  of t h e  margins  between 
p l a i n s  and h i g h l a n d s .  I n  t h i s  a r e a ,  we show q u i t e  d i f f e r e n t  l i t h o s p h e r e  
s t r u c t u r e  i n  Western Aphrod i t e  and t h e  Niobe p l a i n s ,  The margin i s  p o s s i b l y  
a r e g i o n  of h i g h e r  d e n s i t y  n e a r - s u r f a c e  m a t e r i a l .  
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