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S i m i l a r i t i e s  between sediment  t r a n s p o r t  on E a r t h  by bo th  a i r  a d  w a t e r  
were recognized  by Al l en  ( I ) ,  who noted t h a t  c u r r e n t  r i p p l e s  and wind dunes 
might form by e s s e n t i a l l y  t h e  same process .  P l a n e t a r y  e x p l o r a t i o n  has  pro- 
v ided  n a t u r a l  l a b o r a t o r i e s  f o r  s t u d y i n g  sediment  t r a n s p o r t  under  c o n d i t i o n s  
unknown on E a r t h ,  such a s  t h e  low-density atmosphere of Mars ard t h e  e x t r e -  
mely dense  atmosphere of Venus ( 2 ) .  

A e o l i a n  p r o c e s s e s  on Venus have been cons ide red  f o r  s e v e r a l  y e a r s ,  
w i t h  c u r r e n t  r e s e a r c h  focus ing  on bed form morphology, s i z e ,  c l a s s  i f  icat i o n ,  
and comparison wi th  t e r r e s t r i a l  a e o l i a n  and subaqueous bedforms ( 3 , 4 , 5 , 6 ) .  
Exper iments  u s i n g  t h e  Venus Wind Tunnel  (VWT) show t h a t  t r a n s p o r t  i n  a  
h igh -dens i ty  C02 a tmosphere  is s i m i l a r  i n  some r e s p e c t s  t o  t r a n s p o r t  i n  
w a t e r  ( 2 , 7 )  and cou ld  p rov ide  i n s i g h t  i n t o  sediment  t r a n s p o r t  i n  a  v a r i e t y  
of t r a n s p o r t  i n g  media. 

I n  t h e  venus i an  s i m u l a t i o n s ,  t h e  combined e f f e c t  of va ry ing  wind speed 
and p a r t i c l e  s i z e  g i v e s  r i s e  t o  3 major  bedform types :  l o n g i t u d i n a l  s t r u c -  
t u r e s ,  t r a n s  v e r s e  s t r u c t u r e s ,  and p lane  beds. These bed forms a r e  described 
i n  d e t a i l  i n  r e f e r e n c e s  4 and 5 .  Each type  occup ie s  well-def inert wind 
s p e ~ d / ~ a r t  i c l e - s i z e  r e g i n e s  with boundar ies  co r r e spond ing  p r i m a r i l y  t o  t h e  
mode of p a r t i c l e  t r a n s p o r t .  Lon: : i t . ld i~~s l  s t r u c t ~ l r r s  a r e  assoc:iatcd w i th  
i n t e r m i t t e n t  s a l t a t  i o n  and r011i11:: p a r t i c l e s  ; t r a n s v e r s e  s t r u c t u r e s  w i th  
c o n t i n u o ~ l s l y  ss1 t : i t ing  p a r t i c l e s ;  ancl p l ane  beds w i th  p a r t i c l e s  i n  suspen- 
s i o n .  

The m r p h o l o g v  of bedforms produced by w a t e r  flow is c o n t r o l l e d  by 
many i n t e r d e p e n d e n t  v a r i a b l e s  which have  been d e s c r i b e d  a s  t h e  ' f l o w  
regime'  concep t  ( 8 ) .  Experiments  show t h a t  t h e  main v a r i a b l e s  a r e  g r a i n  
s i z e ,  f low speed ,  and f low dep th  (9 ) .  T h i s  same concept  may be a p p l i c a b l e  
t o  a e o l i a n  bedforms developed i n  dense  a tmospheres ,  a l t hough  t h e  e f f e c t  of 
f l o w  dep th  is d i f f i c u l t  t o  ana lyze .  However, Vanoni (10) demonst ra ted  f o r  
w a t e r  f low t h a t  ' d e p t h '  c a n  be combined wi th  v e l o c i t y  i n t o  a  s i n g l e  
v a r i a b l e ,  s h e a r  v e l o c i t y ,  and t h a t  s h e a r  v e l o c i t y  and g r a i n  s i z e  s a t i s f a c -  
t o r i l y  s e p a r a t e  c u r r e n t  r i p p l e s  from l a r g e r  bedforms. T h i s  j u s t i f i e s  t h e  
a s s u n p t i o n  t h a t  t h e  i n i t i a t i o n  and fo rma t ion  of r i p p l e s  a d  dunes does  not 
depend on f low d e p t h ,  a l t hough  t h e i r  subsequent  s i z e  and c r e s t  geometry 
appea r  t o  ?E g r e a t l y  i n f luenced  by depth .  

Subaqueous f low inv loves  two regimes:  t h e  ' lower  regime'  
( c h a r a c t e r i z e d  by t r a n s v e r s e  bedforms) and t h e  'upper  regime'  
( c h a r a c t e r i z e d  by p lane  beds and a n t  idunes  ). Boundaries s e p a r a t i n g  t h e s e  
reg imes  cor respond t o  t h r e s h o l d s  of sediment  movement: t h e  lower f low 
regime is bounded below by t h e  s a l t a t i o n  t h r e s h o l d  and above by t h e  suspen- 
s i o n  t h r e s h o l d .  Movement below t h e  s a l t a t i o n  t h r e s h o l d  has  not been 
c h a r a c t e r i z e d  f u l l y  i n  t h e  f l u v i a l  environment  (11) .  Flume expe r imen t s  
a l s o  v e r i f y  t h a t  r i p p l e s  deve lop  a s  soon a s  sediment  movement beg ins  on a 
s u r f a c e  (12 ) .  

The environment  w i t h i n  VWT enconpasses  t h r e e  regimes. No p a r t i c l e s  
move below t h e  r o l l i n g /  i n t e r m i t t e n t  s a l t a t  i o n  t h r e s h o l d .  However, once 
t h i s  t h r e s h o l d  i s  reached and p a r t i c l e  movement beg ins ,  l o g i t u d i n a l  bed- 
forms evo lve  (Regime 1). I n  w a t e r ,  t h e  f i r s t  bedforms t o  deve lop  a r e  
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t r a n s v e r s e  t o  f low whereas i n  VWT, t r a n s v e r s e  bedforms do not develop  u n t i l  
v e l o c i t i e s  h igh  enough t o  ach ieve  cont inuous  s a l t a t  i o n  a r e  reached (Regime 
2 1. Plane  beds develop  once suspens ion  is achieved i n  both VWT (Regime 3 )  
and water .  

Assignment of  a e o l i a n  sedimentary  bed forms t o  f low regime c a t a g o r i e s  
a l l o w s  cornparat i v e ,  a l t hough  g e n e r a l i z e d ,  i n t e r p r e t a t i o n  of t h e  depos i- 
t i o n a l  f low environment.  The regime c l a s s  i f  i c a t  i o n  is i n t e r p r e t i v e l y  use- 
f u l  i n  any s e t t i n g  wi th  u n i d i r e c t i o n a l  c u r r e n t s .  S ize  and morphological  
v a r i a t i o n s  of  bedforms among t h e s e  environments ( a e o l i a n  o r  aqueous)  appear  
t o  be a f u n c t i o n  of environment,  i n c l u d i n g  sediment supply ,  s o r t i n g ,  con- 
t i n u o u s  o r  i n t e r m i t t e n t  f low, and t h e  d e n s i t y  r a t i o  between t h e  p a r t i c l e s  
and t h e  t r a n s p o r t i n g  f l u i d .  

Because t h e  Venus c a s e  appea r s  t o  l i e  midway between a i r  and w a t e r ,  
s t u d i e s  wi th  VWT c a n  provide  i n s i g h t  i n t o  both t r a n s p o r t  environments.  The 
s i m i l a r i t y  of microdunes t o  c u r r e n t  r i p p l e s  i n  water  s u g g e s t s  t h a t  a r e a s  of 
windblown sand on Venus would resemble a  r i v e r  bed o r  marine b a s i n ,  not 
n e c e s s a r i l y  a  t y p i c a l  t e r r e s t r i a l  sandy d e s e r t .  Slope winds would tend t o  
t r a n s p o r t  m a t e r i a l  downslope, much l i k e  a d e n s i t y  o r  t u r b i d i t y  c u r r e n t .  
T h i s  sedimentary  m a t e r i a l  u l t i m a t e l y  would be depos i t ed  i n  p r o t e c t e d  
lowlands  such as grabens.  Recent Sov ie t  r a d a r  d a t a  from Veneras 15 and 16 
show some of t h e s e  grabens  t o  be r a d a r  da rk ,  i n d i c a t i v e  of smooth s u r f a c e s  
(ground r e s o l u t i o n  of 1-2 km). Bas i levsky e t  a l .  ( 13) have  suggested t h a t  
t h e s e  grabens  could  be sedimentary  s i n k s .  These low l y i n g  a r e a s ,  a t  o r  
below t h e  datum l i n e ,  appear  t o  5e t h e  most l i k e l y  a r e a s  f o r  l o c a t i n g  and 
i d e n t i f y i n g  a e o l i a n  bed forms on Venus. 
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