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Range-Doppler radar  observat ions have been made o f  t h e  p l a n e t  Mercury over  t h e  s ix -year  
p e r i o d  1978-1983. Approximately 30 cont inuous a l t i t u d e  p r o f i l e s  were obtained, each spanning 
between 20 and 90 degrees o f  long i tude.  The p r o f i l e s  a r e  l oca ted  i n  the  equa to r i a l  zone o f  
Mercury between 5Os and 1 2 O ~  l a t i t u d e  (F igu re  1 ) .  Approximately 40% of t h e  t o t a l  coverage i s  i n  
t h e  unimaged hemisphere. 

Data were taken on approximately 130 separate days, w i t h  between one and th ree  observat ions  
be ing made each day. P r o f i l e s  were generated by ana lyz ing the averaged range-Doppler a r ray  taken 
f o r  each run  us ing  a technique i n  which de lay  templates are  f i t  t o  each frequency i n  t h e  a r r a y  
t o  determine t h e  t ime de lay  t o  the  l ead ing  edge o f  each Doppler annulus ( 1 ) .  Sub t rac t i on  of t ime  
delays correspanding t o  t h e  mean p lane ta ry  sphere and assignment o f  l a t i t u d e  and l ong i t ude  loca-  
t i o n  based on t h e  l o c a t i o n  o f  t h e  l ead ing  edge o f  each Doppler annulus r e s u l t s  i n  a s i n g l e  a l t i -  
tude p r o f i l e .  Each p r o f i l e  t y p i c a l l y  extends 7O f rom t h e  subradar p o i n t  i n  a rough ly  east-west 
d i r e c t i o n .  Because o f  t h e  r o t a t i o n  of t he  p lanet ,  t h e  Doppler technique y i e l d s  a much b e t t e r  
l o n  i t u d i n a l  than l a t i t u d i n a l  r eso lu t i on ;  a t y p i c a l  radar  " f o o t p r i n t "  i s  0.150 i n  l ong i t ude  and 8 2.5 i n  l a t i t u d e  (corresponding t o  an area about 6 km by 100 km a t  t h e  equator ) .  It i s  impor tant  
t o  note  t h a t  t h i s  technique does n o t  y i e l d  any k i n d  o f  average a l t i t u d e  f o r  a g iven f o o t p r i n t  b u t  
r a t h e r  p i cks  o u t  t h e  s t ronges t  re turned s i g n a l  w i t h  c e r t a i n  Doppler c h a r a c t e r i s t i c s .  For e x a q l e ,  
a l a r g e  quas ispecu lar  r e t u r n  f rom a c r a t e r  f l o o r  more than 1.30 t o  t he  n o r t h  o r  south o f  t h e  rada r  
ground t r a c k  cou ld  appear as a p o i n t  i n  a g iven p r o f i l e .  However, examinat ion o f  t h e  p r o f i l e s  has 
shown t h i s  t o  occur o n l y  r a r e l y .  

Ana lys is  o f  a1 t i t u d e  p r o f i l e s  i s  d i r e c t e d  toward cha rac te r i z i ng  t he  topographic s i gna l  o f  
var ious  geo log ic  f ea tu res  i n  t h e  imaged hemisphere o f  Mercury and us ing  these models t o  understand 
p r o f i l e s  l oca ted  i n  t h e  unimaged hemisphere. Using USGS 1 :5,000,000 a i rb rush  top0 maps and t h e  
A t l a s  o f  Mercury (2)  as re ferences we have at tempted t o  develop c r i t e r i a  t h a t  a l l o w  f o r  sepa ra t i on  
o f  t h r e e  major sur face u n i t s  based s o l e l y  on t h e  topographic p r o f i l e s .  Of these u n i t s ,  t h e  smooth 
p l a i n s ,  i n t e r c r a t e r  p l a i n s ,  and c ra te red  t e r r a i n  (as i d e n t i f i e d  by Trask and Guest, 1975) ( 3 )  o n l y  
t he  smooth p l a i n s  u n i t  i s  c l e a r l y  separable. T t r  P l a n i t i a ,  l oca ted  t o  t he  south-southeast of 
Ca lo r i s  Basin, i s  a good example o f  a smooth p l a i n s  reg ion  t h a t  appears t o  be as much as a k i l o -  
meter below t h e  surrounding t e r r a i n .  A s i m i l a r  area appears i n  p r o f i l e s  taken t o  t he  west of  
Mozart c r a t e r ,  i n  t he  unimaged hemisphere o f  t h e  p lane t .  These observat ions  lend support  t o  t h e  
idea t h a t  an annu lar  p l a i n s  reg ion  surrounds t h e  Ca lo r i s  Basin. 

I n  a d d i t i o n ,  at tempts have been made t o  cha rac te r i ze  s p e c i f i c  topographic fea tures .  Cra ters  
and r i dges  show up d i s t i n c t l y  i n  t h e  p r o f i l e s ,  whereas v a l l e y s  and scarps a r e  less  d i s t i n c t i v e .  
Mare- l i ke  r idges,  such as those i d e n t i f i e d  i n  T i r  P l a n i t i a ,  appear as smal l  d isturbances i n  pro- 
f i l e  and a re  t y p i c a l l y  no more than 300 m high. Ridges as h igh as 700 m t o  1 km are  o f t e n  seen 
i n  p r o f i l e s  cover ing  i n t e r c r a t e r  p l a i n s  reg ions.  R idge - l i ke  fea tures  o f t e n  occur i n  i n t e r c r a t e r  
p l a i n s  and c ra te red  t e r r a i n  b u t  do n o t  c o r r e l a t e  w e l l  w i t h  any mapped fea tu res ,  p a r t i c u l a r l y  i n  
areas t h a t  were imaged a t  h i gh  sun-e levat ion  angles.  T i r  P l a n i t i a ,  which i s  populated by r i daes  
analogous t o  l una r  mare r idges,  i s  charac ter ized by a broad topographic depression which suggests 
t h a t  t h e  topography and r i dges  may be a r e s u l t  of l i t h o s p h e r i c  load ing and f lexure ,  analogous t o  
t h e  emplacement and deformation of t h e  l u n a r  mare depos i ts  ( 4 ) .  These s i m i l a r i t i e s  i n  t h e  na tu re  
and t e c t o n i c  deformat ion of mercur ian p l a i n s  and l una r  maria prov ide a d d i t i o n a l  evidence t h a t  t h e  
c i rcum-Calor is  p l a i n s  may be o f  vo lcan ic  o r i g i n .  

We are p r e s e n t l y  compi l ing  depth-diameter r e l a t i o n s h i p s  f o r  f r e s h  and degraded c r a t e r s  and 
ex tend ing our  analyses t o  t he  unimaged p a r t  o f  Mercury. 
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F igure  1 :  Map of t o t a l  Arecibo a l t i m e t r y  coverage o f  Mercury f rom 1978-1983.. The subradar 
t r acks  a re  denoted by s o l i d  l i n e s .  
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