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I n t r o d u c t i o n :  Remote sens ing  d a t a  a l l u d e  t o  t h e  p o s s i b l e  e x i s t e n c e  of anom- 
a l o u s  H20 sources  a t  n e a r - e q u a t o r i a l  si tes on Mars.' 9 '  One such sou rce  r e g i o q  
o r  " o a s i s ,  " i s  S o l i s  Planum (18-32OS, 75-llOOW) , an a r e a  prominent on g l o b a l  
thermal  i n e r t i a  and water  vapor maps,4 i n  a d d i t i o n  t o  be ing  t h e  sou rce  r e g i o n  
f o r  many g l o b a l  d u s t  s torms. '  ' 5  We p r e s e n t  h e r e  some g e o l o g i c a l  o b s e r v a t i o n s  
of t h i s  r e g i o n  which might  bear  on i t s  p o s s i b l e  ou tgas s ing  h i s t o r y .  

Geology: S o l i s  Planum h a s  been mapped6 a s  " c r a t e r e d  p l a i n s  m a t e r i a l "  i n  t h e  
west  and " r idged p l a i n s  m a t e r i a l "  i n  t h e  e a s t ,  bo th  of which were i n t e r p r e t e d  
t o  be  l a v a  p l a i n s  w i t h  a  d i scon t inuous  venee r  of e o l i a n  d e p o s i t s .  Viking or -  
b i t e r  images7 i l l u s t r a t e  t h a t  l o b a t e  f low boundar ies  and an e x t e n s i v e  s e r i e s  

8 of mare-type r i d g e s  c h a r a c t e r i z e  t h e s e  m a t e r i a l s .  Spacing of t h e  r i d g e s  i s  
about  40 km, w h i l e  t h e i r  l e n g t h s  and wid ths  a r e  300-450 km and 3-5 km respec-  
t i v e l y .  The prominent N-S r i d g e  o r i e n t a t i o n  i s  a t t r i b u t e d  t o  deformat ion  as-  
s o c i a t e d  w i t h  t h e  T h a r s i s  ~ p d o m i n g . ~  " ' C r a t e r  s i z e / f r e q u e n c y  d i s t r i b u t i o n s  
(Fig .  1 )  i n d i c a t e  t h a t  S o l i s  Planum i s  younger than  Lunae Planum, o l d e r  t han  
t h e  summit of A r s i a  Mons, and comparable i n  age t o  t h e  f l a n k s  of A r s i a  Mons. 
A t  medium r e s o l u t i o n  (200-400 m/p ixe l )  , no present--nor past--sources of H20 
a r e  obvious:  t h e r e  a r e  no channel  systems comparable t o  t h e  f e a t u r e s  s e e n  
e lsewhere  on Mars." ' I 2  

C r a t e r s :  It h a s  been shown t h a t  t h e  r ange  of f l u i d i z e d  e j e c t a  from t h e  c r a t e r  
c e n t e r  i s  in f luenced  by t h e  l a t i t u d e ,  a l t i t u d e ,  and t a r g e t  m a t e r i a l  i n  which 
t h e  c r a t e r  was formed; " t h i s  was i n t e r p r e t e d  a s  an expres s ion  of r e g i o n a l  
d i f f e r e n c e s  i n  t a r g e t  v o l a t i l e  con ten t  a t  t h e  time of t h e  c r a t e r i n g  e v e n t .  
F i g .  2  compares t h e  e j e c t a  ranges  of 48 Type 1 c r a t e r s '  i n  S o l i s  Planum w i t h  
s i m i l a r  d a t a  f o r  202 Type 1 c r a t e r s  between 1 5 - 3 5 ° ~ , 7 5 - 9 5 0 ~  ( i . e . ,  t h e  re- 
maining c r a t e r s  measured w i t h i n  t h i s  l a t i t u d e  b e l t .  ) C l e a r l y ,  no obvicus  d i f -  
f e r e n c e s  i n  t h e  two c r a t e r  samples a r e  s e e n ,  implying t h a t  t h e  v o l a t i l e  con- 
t e n t s  of t h e  upper 1-3 km of t h e  mar t i an .  c r u s t  a r e  s i m i l a r  i n  bo th  a r e a s .  

Radar: Goldstone r a d a r  da ta1  have been u t i l i z e d  t o  examine t h e  top  0.5-1.0 
me te r s  of t h e  S o l i s  Planum r e g o l i t h  through a  comparison of s u r f a c e  r e f l e c t i v -  
i t y  and roughness ( c - f ac to r )  w i t h  v a l u e s  f o r  o t h e r  m a r t i a n  v o l c a n i c  a r e a s .  
F i g .  3 p r e s e n t s  d a t a  f o r  S o l i s  Planum, S y r i a  Planum and A r s i a  Mons. Un l ike  
t h e  o t h e r  a r e a s ,  S o l i s  Planum is  c h a r a c t e r i z e d  by - bo th  h i g h  r e f l e c t i v i t y  (6- 
16%) and h igh  c-f a c t o r  (1600-5600) v a l u e s .  This  combinat ion i n d i c a t e s  a v e r y  
smooth and h igh -dens i ty  ( o r  h igh  d i e l e c t r i c  c o n s t a n t )  r a d a r - r e f l e c t i n g  l a y e r  
a t  o r  nea r  t h e  s u r f a c e .  While t h i s  cannot  be conc lus ive ly  a s s o c i a t e d  w i t h  t h e  
e x i s t e n c e  of v o l a t i l e s ,  t h e s e  r a d a r  d a t a  do i n d i c a t e  unusua l  p r o p e r t i e s  f o r  
t h e  S o l i s  Planum a r e a  t h a t  a r e  c o n s i s t e n t  w i t h  t h e  p re sence  of s m a l l  amounts 
of water  o r  i c e  i n  t h e  topmost meter  of t h e  r e g o l i t h . 1 6  

Recent Condi t ions :  Other ev idence  s u g g e s t i v e  of g e o l o g i c a l l y  r e c e n t  near -  
s u r f a c e  water  o r  i c e  a l s o  e x i s t s .  F i g .  4A i l l u s t r a t e s  a  r ayed  c r a t e r  w i t h  
f l u i d i z e d  e j e c t a . '  Because e o l i a n  e r o s i o n  on Mars i s  a  g e o l o g i c a l l y  r a p i d  
p r o c e s s , ' 7  b r i g h t  r a y  m a t e r i a l  i s  qu ick ly  removed, sugges t ing  t h a t  t h i s  c r a t e r  
i s  v e r y  young. However, t h e  f l u i d i z e d  e j e c t a  sur rounding  t h e  c r a t e r  i n t i m a t e s  
t h a t  subsu r face  v o l a t i l e s  e x i s t e d  w i t h i n  t h e  t a r g e t  a t  t h e  t ime of c r a t e r  f o r -  
mat ion  dur ing  r e c e n t  m a r t i a n  h i s t o r y .  High-resolu t ion  (10 mlp ixe l )  Viking 
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Fig .  1: Cumulative c r a t e r  s i z e / f r e q u e n c y  d i s t r i b u t i o n s  f o r  S o l i s  Planum com- 
pared t o  o t h e r  v o l c a n i c  a r e a s  on Mars. 1 km i n t e r c e p t  v a l u e s  a r e  i l l u s t r a t e d  
f o r  f l a n k s  of A r s i a  Mons. Data  from t h i s  work and r e f s .  0 - 2 2 .  

F i g .  2: Maximum e j e c t a  r ange  from c r a t e r  c e n t e r  normalized t o  p a r e n t  c r a t e r  
r a d i u s  f o r  48 S o l i s  Planurn (diamonds) and 202 o t h e r  ( c i r c l e s )  Type 1 c r a t e r s 1 3  
between 15-35 S. The l a c k  of a  c l e a r  s e p a r a t i o n  s u g g e s t s  t h a t  no s i g n i f i c a n t  
p r e f e r e n t i a l  w a t e r l i c e  c o n c e n t r a t i o n s  e x i s t e d  i n  S o l i s  Planum a t  t h e  t ime of 
c r a t e r  format ion .  
F i g .  3: Goldstone r a d a r  data15 f o r :  1 )  S o l i s  Planum; 21.2OSY 80.0-90.0°W. 
2) S o l i s  Planum; 1 9 . 4 ' ~ ,  8 0 . 0 - 9 0 . 0 ~ ~ .  3)  A r s i a  Mons l a v a s ;  14.5OSY 115.0- 
1 3 0 . 0 ~ ~ .  4) Ridges p l a i n s  m a t e r i a l s  i n  S y r i a  Planum; 17 .O-22.0°S, 50.0-70.0' 
W. 
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F i g .  4: A)  9 km d iameter  rayed c r a t e r  (arrowed) a t  26ONY25Ow. Viking o r b i t e r  
frame 864801. B) P o s s i b l e  thermokars t  t e r r a i n  i n  S o l i s  Planum a t  27.g0S,  
83.h0W. Arrows i n d i c a t e  dep res s ions  t h a t  may be  t h e  product  of ground i c e  
sapping ,  Viking frame 811.448. I l l u m i n a t i o n  i s  from l e f t .  

images of S o l i s  Planum (Fig .  4B) a l s o  i n d i c a t e  many s m a l l  d e p r e s s i o n s  (<500 m 
d i ame te r ,  Q30-50 m deep) t h a t  a r e  n o t  observed i n  o t h e r  v o l c a n i c  a r e a s  of 
Mars. These s m a l l  dep res s ions  may b e  thermokarst  f e a t u r e s ,  l 8  which from 
t h e i r  s m a l l  s i z e  and c l o s e  spacing would i n d i c a t e  nea r - su r f ace  d e p o s i t s  of 
ground i c e .  

Conclusions:  No l a r g e - s c a l e  f e a t u r e s  c o r r o b o r a t e  t h e  remote sens ing  evidence  
t h a t  S o l i s  Planum i s  a source  r e g i o n  f o r  H20. Su r face  age ,  geology and cra-  
t e r  e j e c t a  r anges  a r e  s i m i l a r  t o  o t h e r  a r e a s  of Mars. However, r a d a r  d a t a  
and s u r f a c e  f e a t u r e s  s m a l l e r  t han  1 Ism a r e  c o n s i s t e n t  w i t h  nea r - su r f ace  water  
o r  i c e ,  a l t hough  i n  themselves t h e s e  d a t a  do n o t  conc lus ive ly  i n d i c a t e  t h e  
e x i s t e n c e  of t h e  "oas i s . "  I f  H20 were t o  outgas  i n  t h i s  r e g i o n  a s  sugges t ed1 ,  

i t  would a p p a r e n t l y  have t o  occur  a t  a  s m a l l  s c a l e  on a  r e g i o n a l  b a s i s ,  a  
conc lus ion  which i s  r e c o n c i l a b l e  w i t h  t h e  remote sens ing  obse rva t ions .  
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