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Major and t r a c e  element da t a  obtained by x-ray fluorescence analysis  a r e  
presented f o r  19 s o i l s  ( t a b l e  1) and 12 rocks ( t a b l e  2 )  from the  Apollo 17 
landing s i t e .  These r e s u l t s ,  together  with our previously published da t a  f o r  
17 s o i l s  and 13  rocks ( 1 , 2 ) ,  and addi t iona l  da t a  obtained by isotope d i lu t ion  
f o r  l i t h o p h i l e  elements i n  severa l  s o i l s ,  a re  used t o  examine the  composition- 
a l  d ive r s i t y  of t h e  Apollo 17 s o i l s  with respect  t o  t h e i r  s p a t i a l  d i s t r i bu -  
t i o n ,  i n fe r r ed  s t r a t i g raphy ,  and t h e  preva i l ing  major rock types.  

The rock da t a  i nd ica t e  t h a t ,  with a few exceptions, t h ree  d i s t i n c t ,  
chemically defined, rock types have been smpled  ( 1 , 2 ) :  sub-floor basa l t s  
from t h e  val ley f l o o r ,  and KREEP-like n o r i t i c  breccias  and anor thos i t ic  
gabbros from t h e  North and South Massifs. I n  addi t ion ,  t he re  a r e  aluminum, 
magnesium and i ron  r i c h  va r i an t s  of t he  n o r i t i c  breccias  (73235, 76055, 72275) 
a dunite c l a s t  (72415), a t r o c t o l i t e  (76535), and t h e  orange s o i l s  (74220). 

The s o i l s  a t  t he  s i t e  have a wider compositional va r i a t i on  than those 
sampled a t  any previous landing s i t e ,  ranging from s o i l s  t h a t  c losely app- 
roach t h e  sub-floor b a s a l t s  i n  composition, t o  aluminous s o i l s  from t h e  South 
Massif ( ~ i g .  1). Within t h i s  range, t h r e e  chemically d i s t i n c t  groups can be 
recognized, l a rge ly  on the  bas i s  of minor and t r ace  element da t a ,  each group 
r e l a t i n g  t o  a s p e c i f i c  s p a t i a l  and geological  f ea tu re  of t he  landing s i t e .  

South Massif and Light Mantle S o i l s :  S o i l s  from s t a t ions  2 and 2a a r e  
remarkably uniform i n  composition and, apart  from a small  (5-10%) b a s a l t i c  
and orange g l a s s  component, a r e  intermediate i n  composition between t h e  
KREEP-like n o r i t i c  brecc ias  and anor thos i t i c  gabbros ( ~ i g .  1 , 2 ) .  I f  t h i s  
mater ia l  i s  representa t ive  of t h e  South Massif, t he  massif should cons is t  of 
almost equal proportions of n o r i t i c  brecc ias  and anor thos i t i c  gabbros. This 
i s  i n  con f l i c t  with t h e  preponderance of n o r i t i c  breccias  i n  t he  returned 
sample co l lec t ion  and suggests t h a t  they have been sampled p re fe ren t i a l l y  t o  
more f r i a b l e  ano r thos i t i c  mater ia l .  

The uniformity of these  s o i l s  cont ras t s  markedly with t h e  wide d ive r s i t y  
of t h e  va l ley  f loo r  s o i l s ,  and i s  surpr i s ing  i n  view of t h e  subs t an t i a l  
compositional differences between the  two major rock types sampled a t  t he  
South Massif. Such d i spa r i t y  'between s o i l  and rock variance appears t o  be a 
fea ture  of t he  lunar  highlands, and may be a t t r i bu ted  t o  e i t h e r  ( a )  extensive 
and highly e f f i c i e n t  mixing of s o i l s  ea r ly  i n  l m a r  h i s t o r y ,  or  f b )  t h e  deri-  
vat ion of t h e  s o i l s  by ab la t ion  from rocks t h a t  have been int imately mixed, 
a t  the outcrop sca l e  or  l a r g e r ,  during periods of extensive impact and 
brecciat ion.  

Valley Floor S o i l s :  S o i l s  co l lec ted  a t  s t a t i o n s  1 ,4 ,5  and the ALSEP 
s i t e  form a coherent group, t he  chemistry of which i s  dominated by sub-floor 
basa l t s .  The compositional va r i a t i on  within the  group can be a t t r i b u t e d  t o  
mixing comminuted b a s a l t ,  and var iab le  amounts of orange g l a s s ,  with alumin- 
ous South Massif s o i l s .  The f a c t  t h a t  t h i s  i n fe r r ed  aluminous component 
corresponds c lose ly  with t h e  South Massif s o i l s  and not with any major rock 
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type  provides f u r t h e r  evidence f o r  t h e  ex i s tence  of a  massif  s o i l  t h a t  was 
well-homogenized p r i o r  t o  b a s a l t  ex t rus ion .  The b a s a l t i c  component of t h e  
s o i l  i s  dominated by high t i t a n i u m  b a s a l t s  similar i n  composition t o  70017. 
I n  c o n t r a s t ,  lower t i t a n i u m ,  q u a r t z  normative b a s a l t s  (e .g .  75055) do no t  
appear t o  be v o l u m e t r i c a l l y  s i g n i f i c a n t  a t  t h e  Apollo 17 s i t e .  S o i l s  from 
s t a t i o n s  1 and 5  con ta in  t h e  l a r g e s t  b a s a l t i c  component, whereas t h e  g ray  
s o i l s  from s t a t i o n  4 con ta in  t h e  h i g h e s t  p ropor t ion  of massif  m a t e r i a l .  

North Massif and Scu lp tu red  H i l l s  S o i l s :  S o i l s  from s t a t i o n s  6 ,7 ,  and 8 
a r e  broadly  comparable i n  composition i n  t h a t  they  a r e  more aluminous than  
t h e  v a l l e y  f l o o r  s o i l s ,  b u t  con ta in  a  g r e a t e r  p ropor t ion  of b a s a l t  t h a n  do 
t h e  South Massif s o i l s .  S t a t i o n  9 s o i l s  , although con ta in ing  l a r g e r  amounts 
of b a s a l t ,  a r e  chemically c l o s e r  t o  t h i s  group than  t o  my other .  The 
composit ional  v a r i a t i o n s  wi th in  t h i s  group cannot be  accounted f o r  by mixing 
b a s a l t  wi th  South Massif s o i l s .  It i s  necessary  t o  p o s t u l a t e  a  d i f f e r e n t ,  
f a i r l y  un i f  o m  massif  component, h igher  i n  aluminum and magnesium and 
lower i n  l i t h o p h i l e  elements ( K ,  Rb, P, Z r ,  Y ,  ~ b )  than  t h e  South Nassi f  
m a t e r i a l  ( ~ i g .  2 ) .  Again t h i s  component does no t  correspond wi th  any s i n g l e  
dominmt rock t y p e ,  b u t  may r e p r e s e n t  a well-mixed massif  s o i l  con ta in ing  
more a n o r t h o s i t i c  gabbro t h a n  n o r i t i c  b r e c c i a  ( 3 ) ,  and a l s o  s u b s t m t i a l  
amounts of t r o c t o l i t e  s i m i l a r  i n  composition t o  76535. It i s  t h e r e f o r e  
i n f e r r e d  t h a t  t h e  l i t h o l o g i e s  of t h e  North Massif and Sculptured H i l l s  d i f f e r  
from those  of t h e  South Massif i n  t h a t  t h e  former conta in  n higher  p ropor t ion  
of a n o r t h o s i t i c  rocks ,  such as  a n o r t h o s i t i c  gabbro and t r o c t o l i t e ,  md l e s s e r  
amounts of KREEP-like n o r i t i c  b r e c c i a s .  
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