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Th i s  pape r  p r e s e n t s  new e x p e r i m e n t a l  r e s u l t s  o f  e l a s t i c - w a v e  
v e l o c i t i e s  and t h e r m a l  d i f f u s i v i t i e s  o f  Apol lo  1 6  and 1 7  r o c k s .  
The compres s iona l -  and shear-wave v e l o c i t i e s  o f  one  Apol lo  1 6  
r o c k ,  61175,22 and f o u r  Apol lo  1 7  r o c k s ,  70215,30; 73235,18;  
74275,25; and 77017,24 were  measured a t  p r e s s u r e s  up t o  1 0  kb.  
The t h e r m a l  d i f f u s i v i t i e s  were measured f o r  sample  70215,30 and 
77017,24 a s  a  f u n c t i o n  o f  ambient  g a s  p r e s s u r e  from 1 b a r  t o  
t o r r  . 

E l a s t i c - w a v e  v e l o c i t i e s  were measured w i t h  t h e  p u l s e - t r a n s -  
m i s s i o n  method u s i n g  1 0  Mhz PZT t r a n s d u c e r s .  The t h e r m a l  d i f f u -  
s i v i t i e s  were  measured w i t h  t h e  Angstrom method (1). 

Both samples  61175 and 7 7 0 1 7  were l i g h t  g r a y  a n o r t h o s i t i c  
gabbro o f  v e r y  low cohe rence .  Sample 70215 i s  a  f i n e - g r a i n e d  
b a s a l t .  Sample 73235 i s  a me ta -b recc i a  c o n t a i n i n g  l a r g e  w h i t e  
l i t h i c  c l a s t s .  Sample 74275 i s  a  p o r p h y r i t i c  b a s a l t .  

The e x p e r i m e n t a l  r e s u l t s  o f  t h e  e l a s t i c - w a v e  v e l o c i t i e s  a r e  
summarized i n  T a b l e  1. Like t h e  r e s u l t s  o f  Apol lo  11 t o  1 6  r o c k s ,  
t h e  v e l o c i t i e s  i n c r e a s e  r a p i d l y  w i t h  p r e s s u r e  f o r  t h e  i n i t i a l  few 
k i l o b a r s .  The compres s iona l -  and shear-wave v e l o c i t i e s  o f  sample  
70215, 7323 5 ,  and 74275 g i v e  v e r y  s i m i l a r  v e l o c i t y - p r e s s u r e  cu rves  
t o  each  o t h e r ' s .  The v e l o c i t y  d a t a  o f  t h e s e  a r e  a lmos t  same a s  
t h o s e  o f  c r y s t a l l i n e  l u n a r  b a s a l t s  from p r e v i o u s  Apol lo  mi s s ions  
and c o n s i d e r e d  t o  b e  t y p i c a l  o f  t h e  s e i s m i c  v e l o c i t i e s  i n  t h e  
l u n a r  c r u s t .  The e l a s t i c - w a v e  v e l o c i t i e s  o f  t h e  a n o r t h o s i t i c  
r o c k s  (61175,22 and 77017,241 s t u d i e d  i n  t h e  p r e s e n t  work a r e  
v e r y  low i n  t h e  l u n a r  c r u s t  c o n d i t i o n .  The low v e l o c i t i e s  o f  t h e  
a n o r t h o s i t i c  r o c k s  a r e  due t o  low cohes ion  o f  t h e s e  r o c k s ;  h i g h  
p r e s s u r e  o n l y  does  n o t  improve t h e  mechanica l  cohes ion  o f  granu-  
l a r  g r a i n s .  From t h e  e x p e r i m e n t a l  f a c t  o f  t h e  low v e l o c i t i e s  o f  
t h e  l u n a r  a n o r t h o s i t i c  r o c k s ,  we q u e s t i o n  t h e  s imp le  i d e n t i f i c a -  
t i o n  o f  t h e  second  l a y e r  i n  t h e  l u n a r  c r u s t  w i t h  t h e  a n o r t h o s i t i c  
l a y e r  ( 2 ) .  Based on t h e  v e l o c i t y  d a t a  o f  t h e  t e r r e s t r i a l  ano r tho -  
s i t e ,  t h e  compressional-wave v e l o c i t y  o f  t h e  c r y s t a l l i n e ,  pore-  
f r e e  a n o r t h o s i t e  i s  e s t i m a t e d  t o  b e  abou t  7 . 0  km/sec which i s  
t h e  v e l o c i t y  observed  i n  t h e  l u n a r  c r u s t  from 25 t o  6 0  km. How- 
e v e r ,  t h e  a n o r t h o s i t i c  r o c k s  from t h e  l u n a r  s u r f a c e  g i v e  t h e  
v e l o c i t y  s m a l l e r  t h a n  7 . 0  km/sec even a t  P=10 kb a s  shown i n  
Tab le  1. I n  a n o t h e r  word,  t h e  l u n a r  a n o r t h o s i t i c  rock  does n o t  
g i v e  t h e  r i g h t  v e l o c i t y  o f  t h e  second l u n a r  c r u s t a l  l a y e r  by o n l y  
t h e  s e l f - c o m p r e s s i o n .  T h e r e f o r e  i f  t h e  l u n a r  v e l o c i t y  p r o f i l e  by 
Toksoz e t  a l .  ( 2 )  i s  c o r r e c t ,  t h e  d i s c o n t i n u i t y  a t  d e p t h  o f  25 km 
must be  t e x t u r a l  o n e ,  though it may b e  c o i n c i d e n t  w i t h  t h e  chem- 
i c a l  d i s c o n t i n u i t y  a s  p roposed  by Toksoz e t  a l .  The i m p l i c a t i o n  
o f  t h e  t e x t u r a l  d i s c o n t i n u i t y  a t  t h e  d e p t h  o f  25 km has  been d i s -  
cus sed  by Simmons e t  a l .  ( 3 ) .  
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Thermal d i f f u s i v i t i e s  were  measured f o r  a  f i n e - g r a i n e d  
b a s a l t  73235,18 and a n  a n o r t h o s i t i c  gabbro 77017,20.  The t h e r m a l  
d i f f u s i v i t y  o f  t h e  a n o r t h o s i t i c  gabbro i s  1 . 5 x 1 0 - ~  cm2/sec  a t  
T = 4 0 0  K and ~ = 1 0 - ~  t o r r ,  whereas  t h a t  o f  t h e  l u n a r  b a s a l t  i s  
4 . 6 x 1 0 - ~  cm2/sec  a t  t h e  same c o n d i t i o n .  The lower t h e r m a l  d i f f u -  
s i v i t y  o r  lower t h e r m a l  c o n d u c t i v i t y  o f  t h e  a n o r t h o s i t i c  r o c k s  
t h a n  t h a t  o f  t h e  l u n a r  b a s a l t  may have s i g n i f i c a n t  e f f e c t  on t h e  
t h e r m a l  s t a t e  o f  t h e  l u n a r  i n t e r i o r .  S i n c e  t h e  c r u s t  o f  t h e  
l u n a r  h i g h l a n d  i s  b e l i e v e d  t o  be  a n o r t h o s i t i c ,  t h e  t h e r m a l  con- 
d u c t i v i t y  i n  t h e  h i g h l a n d  i s  s u b s t a n t i a l l y  lower t h a n  t h a t  i n  t h e  
mare r e g i o n .  Combined w i t h  t h e  low c o n c e n t r a t i o n  o f  r a d i o a c t i v e  
e lements  i n  t h e  h i g h l a n d  ( 4 1 ,  t h e  lower  t h e r m a l  c o n d u c t i v i t y  i n  
t h e  h i g h l a n d  i n d i c a t e s  h i g h e r  t e m p e r a t u r e  p r o f i l e  t h a n  t h a t  i n  
t h e  mare r e g i o n ,  i f  t h e  s u r f a c e  h e a t  f low i s  same i n  t h e  b o t h  
r e g i o n s  ( 5 ) .  
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T a b l e  1. Smoothed v a l u e s  o f  s e i s m i c - v e l o c i t i e s  o f  l u n a r  r o c k s  

P r e s s u r e  ( k b )  
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