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Since e a r l y  i n  t h e  Landsat program, black-and-white paper p r i n t s  of 
band 7  (near  i n f r a r e d )  o f  t h e  Landsat m u l t i s p e c t r a l  scanner have been used 
e x t e n s i v e l y  t o  prepare sem icon t ro l l ed  maps o f  An ta rc t i ca .  Only r ecen t l y ,  
however, have image-processing techniques been employed t o  enhance f i n e  d e t a i l  
and t o  make c o n t r o l  1  ed image-mosaic maps i n  co lo r .  These techniques--  
r e s t o r a t i o n  o f  bad ly  sa tu ra ted  images, speci  a1 s t r e t c h e s  t o  b r i  ng ou t  
s t r u c t u r e s  i n  snow and i c e ,  and high-pass f i l t e r s  combined w i t h  r a t i o i n g  t o  
enhance de ta i l - - have  l e d  t o  a  number of impor tan t  r e s u l t s .  The' processed 
images show many s u b t l e  s t r u c t u r e s  i n  t h e  i ce ,  such as f l o w  l i n e s  on i c e  
streams and i c e  shelves, r i d g e s  o r  double r i d g e s  on i c e  r i ses ,  p e c u l i a r  
sp lo t chy  su r f ace  markings on i c e  sheets, and t h e  subsur face topography o f  i c e -  
covered mountains where t h e  i c e  cover i s  t h i n .  Large t r ansve rse  crevasses on 
t h e  f l o a t i n g  p a r t  o f  g l a c i e r s  and i c e  streams r e t a i n  t h e i r  i d e n t i t i e s  over  
many years,  so t h a t  g l a c i e r  v e l o c i t - i e s  can be measured on r e p e t i t i v e  
p i c tu res .  Landsat mu1 t i  s p e c t r a l  images of A n t a r c t i c a  a1 so he1 p  t o  expand ou r  
know1 edge o f  e x t r a t e r r e s t r i a l  bodies by showing bare- i  ce areas as b r i  gh t  b l  ue 
patches; on such patches me teo r i t es  t end  t o  be concentrated and a re  
co l l ec ted .  Many s u b t l e  f l o w  fea tu res  i n  A n t a r c t i c  i c e  streams resemble 
f ea tu res  a t  t h e  mouths o f  Ma r t i an  o u t f l o w  channels, which suggests t h a t  t h e  
channels a l s o  con ta ined  ice.  Furthermore, f l ow  l i n e s  i n  A n t a r c t i c  i c e  sheets 
t h a t  merge w i t h  i c e  shelves resemble Mar t i an  f l o w  f e a t u r e s  assoc ia ted  w i t h  
d i  ssected t e r r a i n  a1 ong t h e  Mar t i  an no r the rn  h igh land  margi  n, and suppor t  t h e  
concept t h a t  i c e  was i n v o l v e d  i n  t h e  t r a n s p o r t  o f  m a t e r i a l  f rom t h e  southern 
h igh lands  t o  t h e  no r the rn  lowland p la i ns .  I n  An ta rc t i ca ,  as on Mars, t h e  
v i r t u a l  absence o f  f l u v i a l  a c t i v i t y  over  m i l l i o n s  o f  years  has pe rm i t t ed  t h e  
growth o f  g l a c i a l  and e o l i a n  f e a t u r e s  t o  unusua l l y  l a r g e  sizes. 

*(Pub1 i shed i n  Geolog ica l  Soc ie ty  o f  America, Abs t rac ts  w i t h  Programs, 1986, 
v, 18, no. 6, p. 677.) 
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