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INTRODUCTION: The Or ien ta le  impact occurred i n  rugged highlands on t h e  
southwestern limb of the  Won and was t h e  l a s t  of t h e  major bas in - foa ing  
events.  Valuable i n s i g h t  concerning l a t e r a l  and v e r t i c a l  changes i n  t h e  COB- 

p o s i t i o n  of t h e  l u n a r  c r u s t  can be provided by s t u d i e s  of mate r ia l  exposed by 
lunar  impact bas ins .  These impacts have excavated mate r ia l  f r m  a  v a r i e t y  of 
depths and deposi ted t h i s  e j e c t a  i n  a  systeslat ic manner. Hmke e t  81. (1) 
recen t ly  presented t h e  r e s u l t s  of o r b i t a l  geocheais t ry  and ch-ical mixin8 
model s t u d i e s  of t h e  Or ien ta le  b a s i n  region. It was concluded t h a t  t h e  Orien- 
t a l e  e j e c t a  nor th  of t h e  bas in  a r e  dominated by a n o r t h o s i t i c  mate r ia l  and t h a t  
only very minor amounts of low-K F t a  b u r 0  b a s a l t  a r e  present.  I n  add i t ion ,  
no depos i t s  r i c h  i n  mafic m a t e r i a l  of poss ib le  mantle o r i g i n  were i d e n t i f i e d .  
Unfortunately,  Apol l o  o r b i t a l  geochemistry da ta  i s  a v a i l a b l e  only f o r  t e r r a i n  
nor th  of Or ien ta le .  I n  o rder  t o  i n v e s t i g a t e  the  composition of m a t e r i a l s  
exposed on t h e  i n t e r i o r  of Or ien ta le  basin,  we have c o l l e c t e d  n e a r i n f r a r e d  
re f l eo tance  s p e c t r a  f o r  u n i t s  w i t h i n  t h e  Cord i l l e ra  r ing.  The purpose of t h i s  
paper i s  t o  p resen t  t h e  preliminary r e s u l t s  of an a n a l y s i s  of these  s-otra. 

-OD: h e l v e  n e a t i n f r a r e d  speo t ra  ( 0 . 6 - 2 . 5 ~ )  were reoent ly  (Ootober, 
1983) obta ined a t  the  Manna Koa Observatory 2.2-m te lescope using t h e  Plane- 
t a r y  Geosciences Divis ion indiua antimonide spectrometer, These include speo- 
t r a  obtained f o r  two f r e s h  sur faces  on the  inner  Rook r ing,  two f r e s h  c r a t e r s  
i n  t h e  o u t e r  Rook Mts. (Eichstadt  K, 1 3 - h .  i n  diameter and an unnamed 15-h.  
c r a t e r ) ,  and two f r e s h  11-km. c r a t e r s  (Bichstadt  G and HI  which a r e  looated 
between t h e  o u t e r  Rook r i n g  and t h e  Cord i l l e ra  r i n g  and expose m a t e r i a l  f r a  
w i t h i n  t h e  knobby f a c i e s  of t h e  Montes Rook Formation (2) [dcmical f a o i e s  of 
Head (3)  1 .  I n  add i t ion ,  spec t ra  were c o l l e c t e d  f o r  por t ions  of t h e  h o n d e r  
Formation (2)  whioh i s  r e s t r i c t e d  t o  t h e  c e n t r a l  p a r t  of Or ien ta le  b a s i n  
w i t h i n  t h e  Montes Rook r ing  a s  w e l l  a s  f o r  por t ions  of Lacus Ver i s  and Lacus 
Autmni .  Ex t inc t ion  c o r r e c t i o n s  were made using t h e  techniques descr ibed by 
&Cord and Clark ( 4 ) .  Analyses of absorpt ion bands and continuum s lopes  were 
made using t h e  methods presented by HcCord e t  81. ( 5 ) .  

RESULTS DISCUSSION: Analyses of t h e  spec t ra  obt8ined f o r  t h e  r a r e  
u n i t s  on t h e  i n t e r i o r  of Or ien ta le  (Lacus Ver i s  and Laous Autumni) i n d i c a t e  
t h a t  these  su r faces  a r e  contaminated by v a r i a b l e  amounts of l o c a l  highland 
debr i s .  This i s  not su rpr i s ing  i n  l i g h t  of t h e  l i m i t e d  a r e a l  ex ten t  of t h e  
r a r e  u n i t s  and t h e  proximity of highland t e r r a i n .  However, the  presenoe of a  
highlands component coapl i c a t e s  co~nparisons wi th  spectra  of common n e a r s i d .  
mare deposi ts .  The con t r ibu t ions  of highlands debr i s  w i l l  have t o  be sub- 
t r a c t e d  by means of s p e c t r a l  mixing models before  add i t iona l  progress  can be 
made. 

Spectra  obtained f o r  mature high1 ands u n i t s  on the  i n t e r i o r  of Or ien ta le  
b a s i n  ( 0 . 8 . ~  Maunder Formation) a r e  very s i m i l a r  t o  those of mature u n i t s  i n  
t h e  v i c i n i t y  of t h e  Apollo 1 6  landing s i t e .  A s i m i l a r  composition i s  implied. 
These r e s u l t s  a r e  c o n s i s t e n t  wi th  those of recent  o r b i t a l  geochemistry s t u d i e s  
(6-8). 

Specia l  a t t e n t i o n  was pa id  t o  t h e  spec t ra  co l l ec ted  f o r  f i v e  f r e s h  
c r a t e r s  on t h e  Or ien ta le  i n t e r i o r .  Bichstadt G and H should be dominated by 
t h e  mate r ia l  which comprises the  knobby f a c i e s  of the  Montes Rook Formation. 
Eichstadt  K and an unnamed c r a t e r  i n  t h e  ou te r  Rook Mts. should expose the  
major components of t h e  t h i r d  Or ien ta le  r ing.  The spectra  f o r  knobby f a c i e s  
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and t h e  o u t e r  Rook Mts., whi le  d i f f e r i n g  i n  d e t a i l ,  e x h i b i t  many common spec- 
t r a l  c h a r a c t e r i s t i c s .  A l l  r ep resen t  high1 ands rocks wi th  abundant Fe-bearing 
p l a g i o c l a s e  f e l d s p a r  and Ca-poor pyroxene. A mixture of n o r i t i c  a n o r t h o s i t e  
and a n o r t h o s i t i c  n o r i t e  i s  ind ica ted .  There i s  no evidence f o r  the  presence 
of an u l  tra-maf i c  component. 

The spectrum of a small c r a t e r  i n  t h e  inner  Rook r i n g  proved t o  be very 
d i f f e r e n t .  Only very weak pyroxene bands a r e  p resen t  and no well-defined pla-  
g ioc lase  band i s  seen. We suggest t h a t  a t  l e a s t  t h i s  p o r t i o n  of t h e  inner  
Rook Mts. i s  dominated by p lag ioc lase  f e l d s p a r s  which have been subjected t o  
shock p ressures  of -200 kb (9 , lO) .  There i s  no evidence f o r  the  presence of 
mantle ma te r i a l  i n  the  inner  Rook r ing .  
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