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A s t a t i s t i c a l  a n a l y s i s  has  been made of 254 2-4 mm s o i l  fragments from 
n ine  sampling s t a t i o n s  a t  t h e  Apollo 17 landing s i t e  t o  determine t h e  n a t u r e  
of t h e  Highlands Massi fs  t o  t h e  n o r t h  and south  of t h e  l and ing  s i t e s .  The 
samples s tud ied  a r e  from S t a t i o n s  1 A  (mare s o u t h e a s t  of t h e  LM), 2 ,  2 A ,  and 3  
(on l a n d s l i d e  from South M a s s i f ) ,  4  (Shor ty  C r a t e r ) ,  5  (Camelot) ,  6  (North 
Massif)  , 8  (Sculptured H i l l s )  and 9  (Van Serg)  . Our samples from f i v e  of 
t h e s e  s t a t i o n s  ( 2 ,  2A, 3 ,  6,  8 )  c o n t a i n  s i g n i f i c a n t  Highland components. A 
pre l iminary c l a s s i f i c a t i o n  was made of each fragment i n t o  t h e  fol lowing ca te -  
gor ies :  g l a s s  (GI, dark  mat r ix  ( s o i l )  b r e c c i a s  (DMB),  r e c r y s t a l l i z e d  n o r i t i c  
b r e c c i a s  ( R N B ) ,  p o i k i l i t i c  ( o r  p o i k i l o b l a s t i c )  b r e c c i a s  (POIK) , members of t h e  
anorthositic-noritic-troctolitic s u i t e  ( A N T ) ,  and f e l d s p a t h i c  b a s a l t  (FELD. B) .  
The d i s t r i b u t i o n  of t h e s e  fragments i s  shown i n  Figure  1. South Massif sample 
72503,8 i s  composed l a r g e l y  of r e c r y s t a l l i z e d  n o r i t i c  b r e c c i a s  whereas samples 
72703,9 and 73263,l  c o n t a i n  lower abundances of RNB and much h igher  abundances 
of ANT and FELD B .  (F ig .  1) .  Apparently,  t h e  l a n d s l i d e  t h a t  swept South 
Massif c l e a n  is extremely heterogeneous and has experienced no s i g n i f i c a n t  
gardening. This i s  c o n s i s t e n t  wi th  it having a  r e l a t i v e l y  young age. Both 
North Massif sample 76503,6 and Sculptured H i l l s  sample 78503,7 c o n t a i n  higher  
concen t ra t ions  of g l a s s ,  s o i l  b r e c c i a s ,  and mare b a s a l t s  and,  consequently,  
c l a s s i f i c a t i o n  of t h e  fragments i n  t h i s  manner is  n o t  u s e f u l  i n  determining 
t h e  l i t h o l o g i e s  p r e s e n t  a t  t h e s e  s i t e s .  

To a s c e r t a i n  t h e  l i t h o l o g i c  n a t u r e  of t h e  rock types  a t  both  North and 
South Massifs,  i n d i v i d u a l  c l a s t s  wi th in  t h e  b r e c c i a s  have been s tud ied  i n  de- 
t a i l  and a  number of l i t h o l o g i c a l l y  d i s t i n c t  rock types  have been recognized 
(Table 1) .  C l a s s i f i c a t i o n  and r e s u l t a n t  s t a t i s t i c a l  a n a l y s i s  of t h e s e  c l a s t s  
i s  d i f f i c u l t  due t o  t h e i r  ve ry  small s i z e ,  and s i l i c a t e  phase chemical d a t a  
were taken t o  a s s i s t  i n  t h e  c l a s s i f i c a t i o n .  Pyroxenes appear t o  be chemical ly  
t h e  most d i a g n o s t i c  phases;  and a l though cons iderab le  over lap  i n  pyroxene 
chemistry occurs ,  it is  p o s s i b l e  t o  d e f i n e  s p e c i f i c  composit ional  f i e l d s  f o r  
t h e  v a r i o u s  l i t h o l o g i e s .  F igure  2  shows t h e  composit ional  f i e l d s  i d e n t i f i e d  
f o r  t h e  pyroxenes and c o e x i s t i n g  o l i v i n e s  where p resen t .  The f i e l d s  a r e :  1. 
Annealed n o r i t i c  rocks ;  2 .  Gabbroic a n o r t h o s i t e s  ( type  l a r g e  rock 77017); 
3. Fe ldspa th ic  b a s a l t s ;  4.  P o i k i l o b l a s t i c  rocks  i n  which t h e  low Ca pyroxenes 
i s  p igeon i te  ( t y p e  rock 77135); 5. T r o c t o l i t i c  b recc ias ;  6. A v a r i e t y  of mel t  
rocks with o l i v i n e  + p l a g i o c l a s e  k clinopyroxene + g l a s s  which con ta in  abun- 
dan t  p lag ioc lase  and l i t h i c  c l a s t s ;  7. Annealed t r o c t o l i t e  76535,27; 8 .  Crys- 
t a l l i n e  KREEP fragment. 

I t  i s  important t o  no te  t h e  smal l  range i n  pyroxene composit ions obta ined 
f o r  r e c r y s t a l l i z e d  n o r i t i c  b r e c c i a s .  Many of them have pyroxenes enveloping 
p l a g i o c l a s e  l a t h s  and appear t o  have grown through s o l i d  s t a t e  r e c r y s t a l l i z a -  
t i o n .  These pyroxenes c o n t r a s t  d i s t i n c t l y  wi th  those  from o t h e r  p o i k i l i t i c  
rocks where they tend t o  be p i g e o n i t i c  and e x h i b i t  s i g n i f i c a n t  i n t e r -  and i n -  
t r a c r y s t a l l i n e  composit ional  v a r i a t i o n  ( I ) ,  ( 2 ) .  This d i s t i n c t i o n  probably i s  
a  r e f l e c t i o n  of d i f f e r e n t  growth r a t e s  f o r  t h e  two assemblages and may be d i -  
agnos t i c  i n  d i s t i n g u i s h i n g  mel t  from s o l i d - s t a t e  c r y s t a l l i z a t i o n .  Several  
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c a t a c l a s t i c  coarse-grained sp ine l  t r o c t o l i t e s  contain very low Ca orthopyrox- 
ene (Wol )  which i s  highly magnesian (Fe/Fe+Mg=0.09) and which i s  extremely 
aluminous. These may represent  samples of deep c r u s t a l  mater ia l .  Plagioclase 
major element chemistry is  not  a s  usefu l  a diagnost ic  t o o l  i n  d is t inguish ing  
the  l i t ho log ie s  of t h e  c l a s t s ;  however, d i s t i n c t  d i f fe rences  i n  An content a r e  
observed between the  annealed ANT s u i t e  rocks and highland b a s a l t  cores  of 
plagioclase (Fig. 3 ) .  C la s t s  i n  some of the  melt rocks resemble those from 
the  ANT rocks. The Fe/(Fe+Mg) r a t i o  i n  the plagioclase is more diagnost ic  (3) 
and it i s  possible  t o  d i s t i ngu i sh  a number of l i t ho log ic  types on t h i s  bas i s  
(Fig. 4 ) .  

The compositional f i e l d s  f o r  the l i t ho log ic  types,  when t i e d  i n t o  the  
t e x t u r a l  da ta ,  permits c l a s s i f i c a t i o n  of c l a s t s  i n  t he  brecc ias .  Data f o r  
S ta t ions  2A,  3 and 6 a r e  given i n  Table 2 .  From these da ta ,  it i s  apparent 
t h a t  the  dominant rock types a t  a l l  th ree  s i t e s  a r e  annealed n o r i t i c  breccias  
and melt rocks containing the  assemblage o l iv ine  + fe ldspar  + pyroxenes + 
glass .  Differences between North (Sta .  6) and South Massifs ( 2 A ,  3) include a 
g rea t e r  abundance of anor thos i tes  and fewer sp ine l  t r o c t o l i t e s  a t  S t a t ion  6 .  
Melt rocks, Highland Basa l t  and OR + PR + Px + G a r e  s i g n i f i c a n t l y  more abun- 
dant  a t  S ta t ion  3 than a t  e i t h e r  2A o r  6. These OR + PR + Px + G melt  rocks 
a r e  mineralogically and chemically s imi la r  t o  the  "type A FIIR" (4)  found a t  
the  Apollo 16 s i t e  and t o  62295. The proximity of t h e i r  compositions t o  t he  
olivine-spinel-plagioclase p e r i t e c t i c  (5 )  suggests t h a t  they could be derived 
by p a r t i a l  melting of a sp ine l  t r o c t o l i t e  parent  and, consequently, may repre- 
s en t  i n t e r n a l l y  generated l i q u i d s  r a t h e r  than shock melts.  The abundant plag- 
ioc lase  and l i t h i c  c l a s t s  which make these  melts extremely "d i r ty"  could be 
samples of t he  powdered r e g o l i t h  through which these l i qu ids  passed on t h e i r  
way t o  the  surface.  
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TABLE 1 .  Highlands Petrographic Rock Types. 

Feldspathic Basalts--Vitrophyres t o  In te rse r ta l  

Gabbms--Cmrse-grained, ca tac las i t e  

Nori tes 
Igneous (Oiabasic) 
Annealed Breccias 

Spinel T m c t o l i t e  
Fine-grained Ignwus 
Coarseqrained, ca tac las i t e  

T roc to l i t e  

Ol iv ine + Plagioclase + Pyrorme + Glass Melt  Rocks 

Gabbroic Anorthasite 

Anorthosites 

M k r s  ( including Crys ta l l i ne  WEEP) 

TABLE 2.  Clast  Populations. 

Feldspathic Nori te  Spinel 
Stat ion Basalt Gabbro Ignews Annealed T m t o l i t e  
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