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The great  abundance o f  fe ldspath ic  breccias and c a t a c l a s t i c  
anorthosi tes w i t h  a general absence o f  rocks o f  volcanic o r i g i n  
a t  the Apol lo 16 s i t e  has necessitated a rev i s ion  o f  the hypo- 
thes is  o f  a vo lcanic  o r i g i n  f o r  the Cayley Formation (1,2,3,4), 
The predominance o f  non-volcanic breccias a t  the Apol lo  16 s i t e ,  
an observed moonwide d i s t r i b u t i o n  o f  Cayley p la ins  ( 5 , 6 )  and 
t h e i r  apparent contemporaneous age ( 6 )  have prompted the formu- 
l a t i o n  o f  several a l t e rna te  models f o r  the evo lu t ion  o f  the 
Cayley Formation. 

Chao e t  a l .  ( 7 )  and Hodges e t  a1 (8 )  proposed tha t  Cayley- 
type p la ins  inc lud ing the ~ ~ o l  l o m t e  are e jec ta  from 
Or ienta le  basin. According t o  Eggleton and Schaber (9 )  these 
t e r r a  p la ins  formed by the h i g h l y  f l u i d  t ranspor t  o f  e jec ta  
mater ia ls  from many basin-forming impacts r e s u l t i n g  i n  the in-  
f i l l i n g  o f  e x i s t i n g  depressions. 

However, Oberbeck e t  a l .  (10) have shmn tha t  the mass 
excavated and e jected by secondary c r a t e r i n g  events near the 
Apollo 16 s i t e  should be many times greater than the t o t a l  mass 
del ivered by p r o j e c t i l e s  associated w i t h  basin-forming impacts. 
The presence o f  numerous secondary c ra te r  chains (character ized 
by herringbone pa t te rns)  i n  many upland p la ins  inc lud ing the 
Apollo 16 s i t e  substant ia te an extensive r e d i s t r i b u t i o n  o f  loca l  
mater ia ls ,  erosion o f  topographic highs and subsequent mass 
movement o f  loca l  mater ia ls  i n t o  adjacent depressions. 

Crater size-frequency d i s t r i b u t i o n s  der ived f o r  two Cayley 
Formation s i t e s  are shown i n  Fig. 1. The in te rsec t ion  o f  the 
observed large c r a t e r  product ion curve (11) w i t h  the empir ical  
steady-state curve (12) y i e l d s  an equ i l i b r i um c r a t e r  diameter CS 
which i s  a measure o f  r e l a t i v e  age (13,14). The data ind ica te  
the Cavlev Formation a t  the A ~ o l l o  16 s i t e  t o  be o lder  
(Cs = 646140 m) than the cayPley Formation a t  the Hyginus R i l l e  
(Cs = 407260 m).  

Another upland p la in ,  the V a l l i s  Schrbter i  Formation, ad- 
jacent t o  Schrdter 's Val ley,  was s i m i l a r l y  evaluated (Fig, 2 )  
and i t s  surface found t o  be s t i l l  younger (C = 372540 m) than 
the Cayley Formation a t  Hyginus bu t  simi l a r  8nough i n  age and 
topography perhaps t o  be associated i n  o r i g i n  w i t h  the Cayley- 
type p la ins.  A l l  these s u r f  c are o lder  than Mare 
T r a n q u i l l i t a t i s ,  C S  = 141 m ?I!?. 
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The range i n  age determinations fo r  these surfaces sug- 
gests that  upland p la ins  may have a greater age d i ve rs i t y  than 
previously thought. 

The indicated youth o f  the Cayley Formation a t  Hyginus 
might be p a r t l y  due t o  modif icat ions o f  the surface by volcano- 
genic mater ials associated w i t h  the r i l l e  system volcano- 
tectonic complex (15). The V a l l i s  Schr8teri Formation also may 
be modif ied by dark mantl in mater ials associated w i th  a pos- 
s i b l e  volcanic f i e l d  (16,177. However, the mantling mater ials 
probably only obscure very small, degraded craters. 

The evidence fo r  diverse re l a t i ve  ages o f  Ceyley-type 
plains, the presence o f  secondary crater ing effects,  and the 
appearence o f  mantling mater ials a t  some upland p la ins supports 
the hypothesis that these deposits are predominantly local 
mater ials derived from secondary cra ter ing and mass movements 
w i th  only a minor component o f  regional e jecta mater ials from 
basin- forming events. 
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Fig .  1. R e l a t i v e  ages 
for  the Cayley formation 
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Fig .  2 .  R e l a t i v e  age o f  
a Cay 1 ey- type up 1 and 
p l a i n  
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