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CIRCUMPOLAR HOODS AND CLOUDS AND THEIR RELATION TO THE MARTIAN H20 
CYCLE; P. B. James, U n i v e r s i t y  o f  Missouri-St. Louis, S t .  Louis, MO 63121 and 
L. 3. Mart in, Lowell Observatory, F l a g s t a f f ,  AZ. 86002 

I c e  p a r t i c l e s  are revealed i n  clouds when t h e i r  concentrat ion becomes on t h e  
order  o f  1 pr. pm. Cloud observations are the re fo re  re levant  t o  the  
d i s t r i b u t i o n ,  sources and sinks, and t ranspor t  o f  water on Mars as we l l  as t o  
t h e  atmospheric dynamics on t h e  planet. Ear th  based v i s i b l e  wavelength 
astronomy has been one o f  t h e  most successful t o o l s  used t o  study the  synopt ic  
behavior o f  mar t ian clouds. Most o f  our  knowledge o f  t he  po la r  hoods, g lobal  
duststorms, volcano clouds, etc. has come from t e r r e s t r i a l  observations. We 
be l i eve  t h a t  these observations can cont inue t o  be o f  value, p a r t i c u l a r l y  when 
combined w i t h  other  data bases. 

Water e x i s t s  i n  both vapor and s o l i d  phases i n  the  mart ian atmosphere. 

The po la r  hoods are shrouds o f  condensate clouds which obscure both po la r  
regions a t  t imes dur ing  t h e i r  respec t ive  f a l l  and w in te r  seasons. 
dynamic atmospheric phenomena which are undoubtedly invo lved i n  both the  C02 
and H20 cycles; bu t  ne i the r  t h e i r  exact o r i g i n  nor t h e i r  feedback e f f e c t s  i n  
t h e  cyc les are we l l  understood. Most in fo rmat ion  on t h e  seasonal and s p a t i a l  
ex ten ts  o f  t he  hoods has come from e a r t h  based astronomy although re levant  
observations were made by both Mariner 9 and Viking. 
v a r i a b l e  seasonally and s p a t i a l l y ,  and the re  seem t o  be d i s t i n c t  d i f f e rences  
between t h e  behaviors i n  t h e  no r th  and the  south. I n  t h e  mart ian a n t a r c t i c  
t h e  hood seems t o  form a t  about Ls = 140°, when models p r e d i c t  tha t .  cond i t ions  
a t  t h e  edge o f  t he  south po la r  sur face cap are changing from net  C02 
condensation t o  net  subl imation. 
t h e  s o l s t i c e  would, as i t  sublimes, be t ranspor ted  poleward by the  COz mass 
f l u x ,  which i s  s t i l l  d i rec ted  t o  the  south; i t  could condense i n t o  clouds o r  
haze upon encountering t h e  much co lder  atmosphere nearer t h e  po le  and 
u l t i m a t e l y  be trapped on t h e  sur face cap, where i 

much more permanent f i x t u r e  dur ing  f a l l ,  w inter ,  and e a r l y  spr ing  suggesting 
sustained t ranspor t  o f  water from outs ide  sources i n t o  t h e  a r c t i c  region, more 
e f f i c i e n t  atmospheric condensation processes, s i g n i f i c a n t  d i f fe rences  i n  
atmospheric dynamics i n  t h e  hemispheres, o r  a combination o f  such processes. 

p rov ide  more d e t a i l e d  i n s i g h t s  i n t o  t h e  hydro log ic  cyc le  on Mars. Comparisons 
o f  images acquired us ing shor t  wavelength f i l t e r s ,  which prov ide maximum c loud 
cont ras t ,  and long wavelength f i l t e r s ,  which are s e n s i t i v e  t o  sur face features 
i n c l u d i n g  t h e  sur face cap, p rov ide  c o r r e l a t i o n s  between cloud formation and 
l a r g e  scale p lanetary  dynamics. An example i s  provided by t h e  1978 no r th  
p o l a r  cap recession which was observed by t h e  In te rna t i ona l  Planetary Pa t ro l  
as we l l  as by V ik ing  o rb i te rs .  The f o l l o w i n g  f i g u r e  shows regression curves 
determined from red/green f i l t e r  p i c t u r e s  compared t o  those us ing a b lue  
f i l t e r .  Between Ls=20 and Ls=40 t h e  curve 0 t h  show a s t a t i o n a r y  surface 
cap, q u i t e  cons is ten t  w i t h  V ik ing  resul ts . t2v The two curves d iverge between 
Ls=40 and Ls=50; t h e  receding cap edge i n  red/green i s  cons is ten t  w i t h  the  
observed sur face cap regression, wh i l e  t h e  cap appears t o  grow i n  blue. These 
r e s u l t s  suggest t h a t  clouds are formed i n  an annulus surrounding t h e  edge o f  
t h e  sur face cap as t h e  C02 cover begins t o  disappear around l a t i t u d e  65 N. 

They are 

The hoods are q u i t e  

Water trapped near the  edge o f  t h e  cap near 

could account f o r  t h e  
b r i g h t  annulus observed i n  t h e  cap's recession.( l  r I n  the  north, t h e  hood i s  a 

Carefu l  study o f  t e lescop ic  data can, desp i te  l i m i t e d  reso lu t ion ,  a l so  
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This  co r re la tes  w i t h  an i 
space-time p o i n t  i n  1978.15r Taken together ,  these r e s u l t s  i n d i c a t e  t h a t  
s i g n i f i c a n t  amounts o f  water i c e  a re  incorporated i n  t h e  p o r t i o n  o f  t he  no r th  
p o l a r  cap between 65 and 70 N. 

ease i n  water vapor observed by MAWD a t  t h e  same 

+ 

. + + .  

+++ 
+ + ++ 

+ ++ +++ 
0 . +  
+ e  

+. 0 e 

10 20 30 40 50 60 
Areocentric Solar Latitude 

Figure 1. 1978 no r th  po la r  regression curves are shown f o r  red  and green 
(do ts )  and b lue  (crosses) f i l t e r  data. Generally, the cap edge 
was measured f o r  seven longi tudes f o r  each p ic tu re ;  each data 
p o i n t  represents t h e  average o f  several p ic tu res .  

Th is  r e s u l t  supports t h e  usefulness and accuracy o f  ea r th  based 
observations i n  t h e  study o f  Mars dynamical phenomena, p a r t i c u l a r l y  when they 
can be s tud ied  i n  concert w i t h  l ess  synopt ic  snapshots o f  phenomena from 
spacecract and observations i n  o ther  spec t ra l  regions . 
f o r  var ious phases o f  t h i s  work. 
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