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The geochemistry of petrologically-characterized lithic f ragments  f r om 
the Apollo 16 landing s i t e  is discussed.  The data a r e  used t o  investigate the 
provenance of the Cayley Format ion and the initial REE concentrations in 
liquids in equilibrium with lunar anorthosites.  

Few ( i f  any) of the lithic f ragments  sampled exhibit p r imary  textures .  
Most f ragments  a r e  b recc ias  which have experienced various degrees  of 
recrystal l izat ion while a few have been completely remel ted.  The assump-  
tion implicit t o  the following discussion i s  that during brecciat ion and r e -  
crystal l izat ion o r  remelt ing,  the bulk compositions of the par t ic les  have not 
been significantly a l t e red .  Hence, f r o m  a study of these  par t ic les ,  mean- 
ingful generalizations may be drawn concerning the composition and 
evolution of the lunar c ru s t .  

Lithic f ragments  in the s i z e  range 2-4mm f rom soi l  samples  60053, 61283 
60503, 68823, and 68843 may be divided petrologically into four groups:  
the ANT suite; poikiloblastic rocks;  (spinel)-troctolites; and K, S i02  - r ich  
mesostas is-bear ing rocks .  This fourth category is frequently indistinguish- 
able petrologically f r o m  ANTrocks except for  the presence of mesos tas i s .  
No light-matrix b r ecc i a s  we re  observed.  

REE concentrations in ANT rocks  a r e  shown in F ig .  1 .  All samples  
display positive Eu  anomal ies .  F o r  Sm, enrichments relat ive to  chondrites 
range f rom 0 . 2  t o -  0.  5 for  essential ly pure anorthosites (96-100% 
plagioclase) t o  - 10 fo r  an  anorthosit ic  norite (68% plagioclase). REE con- 
centrations in poikiloblastic rocks  a r e  shown in Fig .  2 .  A.11 samples  d is-  
play negative Eu  anomalies and enrichments of Sm re la t ive  t o  chondri tes 
ranging f rom 50-160. None of the (spinel)- troctoli tes display a cumulate 
texture,  but r a t he r  a var ie ty  of textures  ranging f r o m  recrys ta l l ized 
b recc ias  t o  diabasic i s  observed. All a r e  character ized by the presence 
of plagioclase, olivine, usually (MgA1)-rich spinel,  and Si02 - poor 
mesostas is .  REE concentrations a r e  shown in Fig .  3. Enrichments in Sm 
relat ive t o  chondri tes range f r o m  7 t o  115. Most samples  display negative 
Eu anomalies although one sample  displays a positive Eu anomaly. REE 
concentrations in the K, S i02- r ich  mesostas is-bear ing rocks a r e  shown in 
Fig .  4. A.11 samples  except one show negative Eu  anomalies and Sm en- 
r ichments  relat ive t o  chondri tes of 25-70. The exception displays a 
positive Eu  anomaly and Sm is l o x  chondrites. The R E E  concentrations in 
these  samples,  and a l so  in the poikiloblastic rocks,  a r e  directly related t o  
the amount of res idual  phases (K-rich mesostas is ,  phosphates e tc .  ) .  
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Chao  e t  -- a l .  have sugges ted  that  t h e  Cayley  F o r m a t i o n  i s  Or i en ta l e  e j e c t a .  
Our  data ,  although not compell ing,  a r g u e  aga ins t  such  a n  or ig in .  A c e n s u s  
of 1 - 2 m m  lithic f r a g m e n t s  in  Apol lo  16  s o i l  s a m p l e s  ( T a y l o r  e t  -- a l . ,  1973)  
sugges t s  t ha t  ANT r o c k s  a r e  m o s t  abundant i n  our  b e s t  s a m p l e  of t he  
D e s c a r t e s  Highlands ( s e e  a l s o  Aitken -- e t  a l . ,  1973)  while  poiki loblast ic  r o c k s  
a r e  mos t  abundant i n  our  b e s t  s a m p l e  of t he  Cayley P l a i n s  ( s e e  a l s o  Bence  
e t  a l . ,  1973) .  T h e  da t a  i n  F i g .  2 sugges t  i n t e rmed ia t e  t o  high LIL-e lement  -- 
concent ra t ions  f o r  the  Cayley  P l a i n s  m a t e r i a l s .  Yet the  orb i ta l  8 - r a y  
expe r imen t s  (Me tzge r  e t  -- a l . ,  1973)  indicate  v e r y  low ac t iv i ty  and hence  
low LIL-e lement  concen t r a t ions  in  t he  Or i en ta l e  bas in .  In view of t h i s  i t  i s  
cons ide red  unlikely tha t  t h e  Cayley  P l a i n  m a t e r i a l  i s  Or i en ta l e  e j ec t a  and  a 
m o r e  loca l  s o u r c e  i s  impl ied .  Oberdeck  e t  a1. (1973) r e a c h  the  s a m e  con-  -- 
elusion by different  r ea son ing .  

ANT r o c k s  20, 8, 13 ,  and 7 a r e  e s sen t i a l l y  pu re  p lag ioc lase  a n o r -  
thos i tes .  Calcu la t ions  of R E E  concent ra t ions  in  model  l iquids i n  equi l ib-  
r i u m  with t h e s e  ano r thos i t e s  m a y  be  pe r fo rmed  using the expe r imen ta l  E u  
dis t r ibut ion coeff icient  data  of Wei l l  and  Drake  (1973).  Assuming  t h e s e  
liquids did not have a n  in i t ia l  E u  anomaly,  ini t ia l  R E E  concent ra t ions  of 
5-8x chondr i t e s  a r e  indicated.  
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F i g u r e  Captions : 
~ E E J c h o n d r i t e s  in  different  types  of c r u s t a l  r o c k s .  Numbers  
r e f e r  t o  individual pa r t i c l e s ,  t hose  in  pa ren thes i s  not plotted 
t o  avoid c lu t te r ing  the  d i a g r a m .  
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