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INIXODUClTOid: Recent Earth-based radar  have shorn a d i v e r s i t y  of t e r r a i n  types on 
Venus a t  sca les  varying from <5 ka - 1,000 's  km. S w e r a l  types of f ea tu res  a r e  v i s i b l e  i n  these 
high re so lo t ion  images, including volcanoes, flows, lineaments and impact c ra t e r s .  Eorever, due 
t o  data acqu i s i t ion  methods1, only a r e s t r i c t e d  a rea  of the  surface  of Venus w i l l  be ava i l ab le  i n  

the  foreseeable  fu tu re  for  ana lys i s  fram Earth. Ye a r e  therefore  a t t a p t i n g  t o  determine whether 
t h i s  d i v e r s i t y  of f ea tu res  and t e r r a i n  types extends t o  o the r  areas  of Venus ( s p e c i f i c a l l y  the 
lowland regions, s ince  they s o r e r  over 90% of the  u p p e d  surface; r e f .4 ) .  Using the  Pioneer 

Venus (M) a l t i m e t e r  & t a  s e t s ,  we a r e  studying deviat ions  from randomness i n  the  r e l i e f  of top- 

graphic f ea tu res  (descr ibed here a s  "topographic v a r i a b i l i t y " ) ,  m d  the  d i s t r i b u t i o n  of m e t e t  
sca le  roughness. Included wi th in  our - ly r i c  a r e  Atalanta,  Sedm, Lar in ia ,  Helen, Guinevere and 
hiobe P l a n i t i a e ,  together  with,  fo r  comparison. p a r t s  of I s h t a r  m a  Aghrodite Terrae. 

ANALYTICAL IBtXNIQUBS: PV topographic da ta  ( including a11 da ta  co l l ec ted  up u n t i l  12/82) a r e  used 
6 6 t o  inves t iga te  the  d i v e r s i t y  of 30 study areas  t h a t  a r e  3.78 x 10 t o  8.14 x 10 km2 i n  s i z e  

F i g 1  Four new da ta  s e t s  wete c rea ted  by r e s u p l i n g  these data  a t  g r i d  spacings of 1°xlO, 

1 . 5 ' ~ 1 . 5 ~ ,  2 0 d 0  and 3Od0. The r e a u p l e d  da ta  wete then w e d  t o  produce f o r  each area  a s e t  of 
cumulative v a r i a b i l i t y  curves f o r  both topography and BYS slope. These curves incorporate  the 
standard deviat ions  (S.D.) of the  & t a  a t  the given g r i t  s i ze ,  r a t h e r  than absolute  e l eva t ion  or  
surface  roughness v a l w s .  Data a r e  given i n  the  form of the  cumulative percent  of g r id  points  
having S.D. wi thin  the given i n t e r r a l  and rep resen t  the v a r i a b i l i t y  of the  t e r r a i n ,  e i t h e r  in 
terms of a l t i t u d e  or  B)IS slope. Ye have p e r f o a e d  t h i s  a n s l y s i r  a t  each g r id  s i z e  and have found 
t h a t  a s  the g r id  s i r e  i s  increasea. the  l a r g e r  areas  averaged i n t o  each g r i d  point  r e s u l t  i n  a 

s h i f t  i n  the cumulative curves toward g rea te r  v a r i a b i l i t y ;  a t  lo and 1.5' i n t e r r a l ,  the  areas  a r e  
l e s s  va r i ab le  than for  2' o r  3' g r i d  s i zes .  Emever,  the  2' and 3' c w e s  a r e  v i r t u a l l y  coin- 

c iden t ,  implying t h a t  m increase i n  g r i d  s i z e  beyond 2' does not r e s u l t  i n  the  s u p l i n g  of more 
morphologically diverse  landforms (which i n  t u r n  ind ica tes  t h a t  most landforms i n  the veuusian 
lowlands have a sca le  of about 200 ka o r  l e s s ) .  

E E S l U S  AND DISCUSSION: From the  r e s u l t a n t  cumulative curves (Big.2), the slope and mid-point of 
each curve were calcula ted,  p o r r i t t i n g  s c a t t e r  diagrams (based on average value, average curve 

5 slope, and cumulative % c m e  mid-point) f o r  both e l eva t ion  and EMS slope t o  be derived . I n  
comparison t o  the  average h a c t e r i s t i c s  of the  lowlands, these r e s u l t s  suggest t h a t  two dis- 
t i n c t  groups of mamalous sample a reas  can be iden t i f i ed .  For e x u p l e ,  from the  cmrulative % 

curves fo r  B)rS slope (Fig.3) one group of f i r e  areas  ("rough") has a pa i r ing  of a large  (0.7 - 
0.9 deg. mid-point wi th  a shlllow (0.5 - 1.0 dog.) curve slope. A second group of three  sample 
areas  ("smooth") has a small r id-point  (0.5 deg.) and a s t eep  (1.3-1.7 deg.) curve slope. Signi- 
f  i can t ly ,  we have found5 t h a t  f o r  any combination of the  above s i x  a t t r i b u t e s  the  s u e  areas  a re  
always c l a s s i f i e d  a s  e i t h e r  "rough" or  "smooth". I n  p l o t t i n g  the geographic d i s t r i b u t i o n  of the  
t r o  groups (Fig. 1 ) .  t he re  i s  a tendancy fo r  each group t o  c l u s t e r  in  moderately well-defined 
regions  of Venus, m d  f o r  s u p l e  areas  wi th  the s u e  topographic c h a r a c t e r i s t i c s  t o  be adjacent 
to  each other.  In te res t ing ly .  however, the  geographically i so la t ed  Leda P l a n i t i a  (45'~. 60 '~ )  

has the s u e  topographic v a r i a b i l i t y  a s  Guinevere Ylani t ia .  Based on the  above 
roughnesslsmoothness c r i t e r i a ,  it would the re fo re  appear t h a t  these two p l a n i t i a e  have comparable 
r e l i e f  d i s t r i b u t i o n s  and, hence, poss ibly  comparable landforma or  degree of erosion. Fror  the 
d i s t r i b u t i o n  of the  c lus te red  sample areas ,  it is evident (Fig. 1 )  t h a t  the re  i s  no uniform dis- 
t r i b u t i o n  of c l u s t e r s  as a funct ion of l a t i t u d e  or longitude, nor 600s the height above \enus 

datum appear t o  be a con t ro l l ing  f a c t o r  in the  d i s t r i b u t i o n  of topographic v a r i a b i l i t y  ( a t  l e a s t  
f o r  the  e l eva t ion  r u g s  invest igated he re ) .  It i s  a v o  apparent5 t h a t  even f o r  wel l  matched 
groups of areas ,  there  i s  q u i t e  a range i n  srrrface rooghness a t  the metet scale.  I f  one assumes 
t h a t  the dorived RJlS slope meaauraen t s  do indeed descr ibe  some physical property of the surface  

( e i t h e r  i n  the form of surface  f a c e t s  o r  the  s i z e  and frequency of surface rocks; Pef.4),  then it 
i s  e r iden t  from t h i s  study t h a t  a d i v e r s i t y  i n  absolute  PYS slope values  does not r e f l e c t  varia- 
t ions  i n  the  topography on a 100 - 200 h scale .  
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This  a n a l y s i s  t he re fo re  suggests  t h a t  t he  l w l a n d  p l a i n s  wi th in  Guinevere and Sedna P l a n i t i a  

m y  be t y p i c a l  of m n y  lowland a reas  of Venus (Fig.1).  Bwever ,  the  p l a i n s  t o  the  r e s t  of Beta 

Regio a r e  t y p i c a l l y  more v a r i a b l e  i n  t h e i r  topography than o the r  l w l a n d  regions  of tho p l ane t  
s tud ied  s o  f a r  by Earth-based radar ,  while the  southern  p l a n i t i a e  (Eelen aad Aino P1.niti.e) a r e  
a o o t h e r  than a reas  so f a r  i nves t iga t ed  from Earth.  U n f o r t ~ n s t e l y ,  u n t i l  high r e s o l u t i o n  r ada r  
images a r e  ava i l ab le  from an o r b i t i n g  spacec ra f t ,  i t  i s  no t  poss ib l e  t o  uniquely a s s o c i r t e  these  

topographic c h a r s c t e r i s t i c s  wi th  s p e c i f i c  geological  f e a t u r e s  or processes. 

F-a: 1 )  Campbell, D.B. and Burns, B.A. (1980). JGP 85, p.8271-8281. 2 )  Carpbell .  D.B. at 
. (1983). Science 221, p.644-647. 3 )  Campbell, D.B. & A. (1984). Science 226, p.167-170. 

4) P e t t e n g i l l ,  G.B. a &. (1980). JGR 85, p. 8261-8270. 5 )  Blake, P.L. and Youginis-Mark, P. J. 
(1985). Topouaphic  v a r i a b i l i t y  of the  l w l u i d s  of Venus. Submitted t o  Icarus .  
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m.l ($g u): Locat ion of s u p l o  a reas  s tudied here. For reference ,  o u t l i n e s  of highland 
a reas  a r e  shorn by &shed l i n e r .  L w l m d  a reas  c l a s sed  a s  "rough" ore marked by cross-hatch, 

" u o o t h "  a reas  by do t t ed  t ex tu re .  &.a ( t o n  r i n h t ) :  Cmula t ive  curves of topographic v a r i a b i l -  

i t y  a t  2' x 2' g r i d  spacing f o r  the  "rough", "rmooth" and "average" a reas  i d e n t i f i e d  i n  Fig.1. 
Error  ba r s  a r e  1 S.D. -.a (bottom l e f t ) :  Equivalent  curves t o  Fig.2A. except f o r  P)IS slope. 
m.2 (bottom r i g h t ) :  Example of s c a t t e r  p l o t  used t o  d i s t ingu i sh  "rough" ( c rosses )  and "smooth" 
( s o l i d  c i r c l e s )  s u p l e  a reas  f r m  "average" v a l w s  (opau squares);  i n  t h i s  case the slope of the  
ctmulative E M  c ~ r v e  i s  p l o t t e d  aga ins t  the mid-point value  f o r  the BllS curve (i.0.. da t a  der ived 
from Fig.2B). 
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