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These l a s t  20 yea r s ,  a number of r e f l ec tance  d a t a  of the  martian su r face  
have been obtained by both ground-based and spacecraf t  instruments i n  the  
( 0 . 3 - 5 ~ )  s p e c t r a l  domain. Based on the  broadband ( 0 . 3 - 0 . 6 5 ~ )  mul t i spec t ra l  
imagery and IRTM Viking da ta ,  a c l a s s i f i c a t i o n  of su r face  u n i t s  i n  the  
equa to r i a l  regions was proposed ( 1 ) .  Besides, the  spectroscopic earthbased 
observations were achieved i n  the  v i s i b l e  and near- infrared ( 0 . 3 - 2 . 6 ~ )  
(e .g. , 2 , 3 , 4 , 5 )  . These r e s u l t s  ( 4 , 5 , 6 , 7 )  concentrated on quantifying the  
d i f fe rence  i n  r e f l ec tance  p roper t i e s  of b r igh t  and dark regions,  l i k e l y  
corresponding t o  d i f f e r e n t  mineralogy u n i t s  ( 4 ) .  due t o  a combination of 
f e r r i c  oxydes and mafic s i l i c a t e s  rocks ( 3 ) .  Late ly ,  t e l e scop ic  s p e c t r a  showed 
s t rong  ~ e ~ '  c h a r a c t e r i s t i c  absorption fea tu res ,  i n d i c a t i v e  of  the  presence of 
c r i s t a l l i n e  i r o n  oxyde minerals (8) .  However, i n  s p i t e  of the  absorption 
fea tu res  de tec ted  from the  te lescopic  spectroscopic observation,  and of the  
su r face  rock abundance, derived from IRTM da ta  ( l o ) ,  t h a t  showed t h a t  the re  
a r e  no 1 " * l 0  regions t h a t  a r e  rock f r e e ,  no simple c o r r e l a t i o n  between 
mineralogical  and geomorphological u n i t s  was es tabl i shed.  

Detai led compositional mapping allowing mineralogical va r i a t ions  e x i s t i n g  
across a p lanetary  surface  t o  be d i r e c t l y  co r re la t ed  with observed 
morphological changes, requi res  high s p a t i a l  and s p e c t r a l  resolu t ion .  This 
kind of observation has become ava i l ab le  with the  development of s o l i d - s t a t e  
imaging technology and permits global  mapping within the  v i s i b l e  and 
near- infrared domains where mineralogical absorption fea tu res  a r e  known t o  
occur ( 9 , l l ) .  The t e l e scop ic  da ta  presented here  were obtained during the  1988 
opposi t ion,  from September 23 t o  29 a t  the  P ic  du Midi Observatory i n  France, 
and concentrated on the  0 . 9 - 1 . 0 5 ~  domain; the  s p a t i a l  r e so lu t ion  on the  
surface  of  Mars was around l O O k m  a t  the  sub-Earth point .  Imaging coverage 
extends from 1O0W t o  170°W longitude and 35"N t o  90°S l a t i t u d e  and is  centered 
on S y r t i s  Major s h i e l d  (11). F i r s t  i n t e r p r e t a t i o n s  (11) showed t h a t  the  
br ightness  e x h i b i t  s p a t i a l  va r i a t ions  cons is tent  with those observed by Viking 
i n  the  v i s i b l e  wavelength range and t h a t  the  s t ronges t  absorptions f ea tu res  
due t o  o l i v i n e  and clinopyroxene a r e  s p a t i a l l y  associa ted  within S y r t i s  Major 
t o  t h e  Nili-Meroe Paterae ,  c a l l i n g  f o r  an u l t ramaf ic  composition . 
I n  p a r a l l e l ,  spaceborne near- infrared imaging spectroscopic da ta  of the  
martian su r face  were acquired from February 21 t o  March 27, 1989 with the  ISM 
experiment on board Phobos-2 (12) .  The major s c i e n t i f i c  objec t ives  of ISM were 
t o  provide a mineralogical  mapping f o r  the  low l a t i t u d e  zones of Mars a t  a 
s p a t i a l  r e so lu t ion  on the  order  of 20*20 km2 (12) .  
The goals  of  t h i s  paper a r e  t o  compare the  two d i f f e r e n t  sets of d a t a  and t o  
demonstrate t h e i r  degree of f i t n e s s  and t h e i r  complementarity. To ca r ry  such a 
comparison, t e l e scop ic  d a t a  have been projected onto a geographic martian 
coordinate g r id .  I n  order  t o  keep the  s p a t i a l  resolu t ion  b e t t e r  than 200km, 
the  p ro jec t ion  a r e a  is  l imi ted  within 45" around the  sub-earth point .  
The ISM instrument sweeped two "equator ia l  windows" across the  Eastern 
hemisphere, covering a p a r t  of I s i d i s  P l a n i t i a ,  of the  South Terra  Arabia and 
the  volcanic complex S y r t i s  Major. The ISM S y r t i s  Major window is represented 
within p ro jec t ions  ( f i g u r e  1 , 2 ) .  A s  a c r i t i c a l  t e s t ,  two d i f f e r e n t  analyses 
were c a r r i e d  out :  
- i ) c r o s s  comparison of the  s p e c t r a l  mapping a t  a given wawelength ( f i g . 1 ) ;  
- i i ) c r o s s  comparison of s p e c t r a l  r a t i o  images ( f i g . 2 ) .  
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For t h i s  purpose, the  s p e c t r a l  band 0 . 9 8 ~  and the  s p e c t r a l  r a t i o  0 .91 /0 .98p  
were s e l e c t e d  within the  t e l e scop ic  d a t a  set. The major s p e c t r a l  f e a t u r e s  
( f i g . 1 )  a r e  i n  exce l l en t  agreement with the  ISM da ta  (12, s e e  p l a t e  2 ) .  These 
d a t a  present  the  same c o n t r a s t  v a r i a t i o n s  within a f a c t o r  3 and same s p a t i a l  
d i s t r i b u t i o n  i n  the  s p e c t r a l  u n i t s .  Besides, the  v a r i a t i o n s  derived from 
te le scop ic  observation ( f i g .  2 ) ,  within the  s p e c t r a l  r a t i o  0 .91 /0 .98p  
normalized t o  Terra  Arabia, present  a very good global  agreement with the  same 
r a t i o ,  derived from ISM d a t a ,  although s l i g h t  d iscrepancies  a r e  de tec ted  a t  
the  edges of the  d i f f e r e n t  s p e c t r a l  u n i t s .  
The performed comparison ana lys i s : - i )  va l ida tes  i n d i r e c t l y  the  instrumental  
c a l i b r a t i o n  of ISM instrument i n  the  lpm domain ( 1 3 ) ;  -ii) i n d i c a t e s  t h a t  the  
s p e c t r a l  s i g n a l  from t h e  martian surface  presents  s u f f i c i e n t  s p a t i a l  
homogeneity a t  the  s c a l e  of 100km, f o r  allowing a s i m i l a r  s t a t i s t i c a l  response 
a t  t h e  2 d i f f e r e n t  s c a l e s  (20*20km2 and 100*100km2); -iii) revea l s  t h a t  the  
main s p e c t r a l  su r face  fea tu res  a r e  s t a b l e  through time, wi th in  a f i v e  months 
time span and thus  a r e  not  s i g n i f i c a n t l y  a f fec ted  by seasonal  e f f e c t s .  A 
f u t u r e  valuable t a sk  w i l l  be t o  extend the  spectro-mineralogical cartography 
derived wi th in  t h e  ISM windows (14)  outward t o  cha rac te r i ze  the  main martian 
su r face  u n i t s  of the  Eastern hemisphere. 
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f i g . 1 .  Coding ranging from 
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