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The Apollo 17 a l t i m e t e r  worked e x c e l l e n t l y ,  and o b t a i n e d  12  
r e v o l u t i o n s  of d a t a .  For most of  t h e  n e a r s i d e  f e a t u r e s ,  t h e  a l -  
t i t u d e s  a r e  r easonab ly  c l o s e  t o  t h o s e  measured by Apol lo  15 (1) 
where t h e  ground t r a c k s  a r e  w i t h i n  about  200 km o f  each o t h e r ,  
The e l e v a t i o n s  of Mare S e r e n i t a t i s  and t h e  two a d j a c e n t  mar ia ,  
Imbrium and Crisium, a r e  v i r t u a l l y  t h e  same i n  t h e  Apollo 17 
d a t a  a s  i n  t h e  Apol lo  15. The Appenines and Taurus Mountains 
a l s o  have about  t h e  same e l e v a t i o n s  i n  t h e  two o r b i t s ,  However, 
f u r t h e r  west t h e r e  i s  some d ivergence;  t h e  Carpa th ian  Mountains 
show up i n  t h e  Apollo 17 d a t a ,  and Oceanus Proce l la rum i s  p e r -  
haps 0 . 5  km lower under Apollo 17 t h a n  under Apollo 15. Two 
pronounced f e a t u r e s  unique t o  t h e  Apollo 17 d a t a  a r e  t h e  deep 
c r a t e r s  Reiner  and Neper, w i t h  depths  o f  5 and 6 km, r e s p e c t i v e -  
l y ,  below t h e  1738 k m  sphe re .  For a  c r a t e r  a s  s m a l l  a s  Reiner  
(25  k m  d i a m e t e r )  t h i s  depth  i s  q u i t e  remarkable.  

On t h e  f a r s i d e  t h e  appearance of  t h e  Apollo 17 p r o f i l e  i s  
a l s o  s i m i l a r  t o  t h a t  of  Apollo 15, b u t  s i n c e  t h e  t e r r a i n  i s  s o  
much rougher ,  o n l y  a  q u a l i t a t i v e  comparison can be made. Apollo 
17 a l s o  shows a  c o n s i d e r a b l e  d e p r e s s i o n  around 180° l o n g i t u d e ,  
b u t  no t  q u i t e  as broad  o r  a s  deep as shown by Apollo 15; t h e  
g r e a t e s t  depth  i s  no t  q u i t e  4 km below t h e  1738 km sphere .  A 
b e s t  f i t  o f  a  c i r c l e  t o  t h e  z e r o  e l e v a t i o n s  on t h e  Apollo 15 and 
17 t r a c k s  o b t a i n s  9 5 0 ( ~ 1 2 0 )  km f o r  t h e  r a d i u s  and 450(&l0)S, 
181° (+50)~  f o r  t h e  c e n t e r  of  t h i s  b a s i n .  

The Apollo 17 ground t r a c k  i n t e r s e c t s  t h a t  of  Apollo 16  ( 2 )  
a t  an ang le  of  400 nea r  l o n g i t u d e s  lOOoE and 80°w, both  i n  t e r r a  
t e r r a i n .  Nonetheless ,  t h e  two p r o f i l e s  ag ree  w i t h i n  one-half  km 
i n  t h e s e  r e g i o n s .  

The mean r a d i u s  and o f f s e t  of  c e n t e r - o f - f i g u r e  from c e n t e r -  
of-mass of t h e  Apol lo  17 t r a c k  f u r t h e s t  from Apol lo  1 5 ' s  t r a c k  
a r e  s i m i l a r  t o  t h o s e  from Apollo 15 ( 2 ) :  

Track Mean r a d i u s  O f f s e t  D i r e c t  i o n  
km km 

Apollo 15 1737 3 - 2 . 1  2 5 ' ~  
  pol lo 1 6  1738.1 -2. 9 2 50E 
Apollo 17 1737.4 -2.3 230E 
Weighted mean 1737 7 -2 .4 2.40~ 

I n  t h i s  weighted mean, double weight  was g iven  t o  t h e  Apollo 16 
v a l u e s  and s i n g l e  weight t o  t h e  Apollo 15 & 17. 

The Apollo 17 d a t a  o b t a i n e d  similar r e s u l t s  t o  t h e  e a r l i e r  
f l i g h t s  f o r  t h e  mean e l e v a t i o n s  by t e r r a i n  type :  
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T e r r a i n  P o r t i o n  of Apollo 15 Apollo 1 6  Apollo 17 Weighted 
Type Global  S u r f a c e  Track Track Track Me an  

k m  km km km 
F a r s i d e  T e r r a e  57 + l .  9 + 2 . 1  +O.g +1.8 
Nearside T e r r a e  23 -1.7 -1.2 -1.3 -1.4 
Ringed Maria .06 -4.1 -4.1 -3.7 -4.0 
o t h e r  Maria 
Global  Mean 

The we igh t ing  r a t i o  i s  a g a i n  1 :2 :1 .  I n  c a l c u l a t i n g  t h e  por-  
t i o n s  of t h e  g l o b a l  s u r f a c e  f o r  each  t e r r a i n  type ,  some n e a r s i d e  
r e g i o n s  were c l a s s i f i e d  as " f a r s i d e  t e r r a e " :  e s s e n t i a l l y ,  t h o s e  
a r e a s  dominated by pre-Imbrium t e r r a  and c r a t e r  m a t e r i a l s  on t h e  
geo log ic  map ( 3 ) ,  s o u t h  of  a l i n e  v a r y i n g  about  400s and n o r t h  
of 70°N. 

I n  a d d i t i o n  t o  t h e  l a r g e r  mean r a d i u s  o f  1738.2 km, g l o b a l  
e x t r a p o l a t i o n  by  t e r r a i n  t y p e  g i v e s  a d i f f e r e n t  o f f s e t  of c e n t e ~  
o f - f i g u r e  from center-of-mass:  -2 .3  k m  i n  t h e  d i r e c t i o n  1 3 O ~ ,  
30W. Th i s  southward d i s  lacement a g r e e s  w e l l  w i t h  t h e  e s t i m a t e  E based on o c c u l t a t i o n s  ( ) .  

The s e i s m o l o g i c a l l y  determined c r u s t a l  t h i c k n e s s e s  of 20 km 
mare b a s a l t  above 40  km o f  a n o r t h o s i t i c  gabbro appear  t o  be  r e -  
p r e s e n t a t i v e  of e a s t e r n  Oceanus Proce l la rum ( 5 ) .  Assume t h a t  ( a )  
t h e  mean c r u s t a l  t h i c k n e s s  i s  40 km under t h e  ' o t h e r  maria ' '  
t e r r a i n  type ,  ( b )  r i n  ed maria have a mean mass excess  e q u i v a l e n t  a t o  2 . 5  km of b a s a l t  ( ), ( c )  o t h e r  t e r r a i n  t y p e s  have z e r o  mass 
excess  o r  d e f i c i e n c y ,  and ( d )  t h e  mean d e n s i t y  d i f f e r e n c e  
between b a s a l t  and a n o r t h o s i t i c  gabbro i s  0 .4  g/cm3. Then from 
t h e  weighted mean e l e v a t i o n s  by t e r r a i n  type  t h e  mean c r u s t a l  
t h i c k n e s s e s  a r e  c a l c u l a t e d  t o  be 74 km under f a r s i d e  t e r r a e ,  48 
km under n e a r s i d e  t e r r a e ,  and 5 km under r i n g e d  mar ia .  The g l o  - 
a 1  mean i s  6 1  km. Assuming t h i s  g l o b a l  c r u s t  t o  have 2.95 g/cm 9 
mean d e n s i t y ,  t h e  ba lance  of t h e  moon must have 3.39 g/cm3 mean 
d e n s i t y .  F i n a l l y ,  if t h e  moon below t h i s  c r u s t  were of uniform 
d e n s i t y ,  t h e  moment-of- iner t ia  r a t i o  I / M R ~  would be 0.3968. 

xhe l u n a r  r ang ing  p r o j e c t  has  o b t a i n e d  v  l u e s  of 630.6 ( ~ 0 . 5 )  
x 10- f o r  8 ,  (c-*)/I, and 226.0 ( ~ ~ 0 )  x 10-% f o r  y, (B-A) / I  
( 7 ) .  The r a n g i n g  p r o j e c t  h a s  a l s o  o b t a i n e d  from t h e  p h y s i c a l  
l i b r a t i o n s  v a l u e s  f o r  t h e  t h i r d  harmonics which confirm t h e  r e -  
s u l t s  of S jogren  (8 )  much b e t t e r  t h a n  o t h e r  s o l u t i o n s .  T h i s  con- 
f i r m a  i o n  i n d i c a t e s  S j o g r e n l s  second harmonics--204.8 ( f 3 . 0 )  
x loeg f o r  J ~ ~ ( c - A / ~ - B / ~ ) / M R ~ ,  and 2 2 . 1  ( ~ 0 . 5 )  x f'or 522, 
( ~ - ~ ) / 4 M R ~ - - a r e  probably  t h e  b e s t .  The formula i n  ( 9 )  t h e n  
o b t a i n s  a p l a u s i b l e  range f o r  I / M R ~  of 0.3957 k 0.0059 t o  
0.3949 f 0.0050. A f a i r  compromise, a l lowing  f o r  t h e  redundancy 
of data , .  i s  0.3953 f 0.0045 ( s t a n d a r d  d e v i a t i o n ) .  
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