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The combined e f f e c t s  o f  p r i m a r y  and, p a r t i c u l a r l y  secondary impacts rep-  
r e s e n t  an e f f e c t i v e  mechanism f o r  1  arge sca le  1  unar mass was t ing (1 ) .  Accord- 
i n g l y  t h e  Cayley f o r m a t i o n  which occurs  i n  topograph ic  lows i s  i n t e r p r e t e d  t o  
be o f  l o c a l  t o  r e g i o n a l  d e r i v a t i o n .  T h i s  hypothes is  c o n t r a s t s  w i t h  o t h e r  i n -  
t e r p r e t a t i o n s  t h a t  suggest  an a s s o c i a t i o n  w i t h  e i t h e r  t h e  Imbrium o r  O r i e n t a l e  
bas in  fo rm ing  event ,  i f  n o t  both(3,4,5). Furthermore,  Oberbeck e t  a l .  ( t h i s  
vo l  ume) demonstrated t h a t  secondary c r a t e r i n g  r e s u l t s  i n  s i g n i f i c a n t  amounts 
o f  f r e s h l y  excavated and/or  reworked e j e c t a  masses. As a  consequence c r a t e r -  
i n g  depos i t s  a t  s u f f i c i e n t  d i s tances  f rom t h e  p r imary  event, b u t  s t i l l  w e l l  
w i t h i n  t h e  cont inuous e j e c t a  b l a n k e t ,  must c o n t a i n  components o f  ex t remely  
l o c a l  o r i g i n ,  These new concepts a r e  eva lua ted  us ing  i n f o r m a t i o n  f rom t h e  o r -  
b i t a l ,  geochemical exper iments and f i e l d  observat ions  f rom t h e  Ries Cra te r .  

Remote Geochemistry: The geochemical i n v e s t i g a t i o n s  a1 ong t h e  Apol l o  15 
and 16 ground t r a c k s  need t o  be c o n s i s t e n t  w i t h  any hypothes is  on t h e  o r i g i n  
o f  Cayley, e.g.,  t h e  Gamma Ray Experiment revea led  t h e  concen t ra t i on  o f  r a d i o -  
a c t i v e  species (U, Thy K)  w i t h  a  s p a t i a l  r e s o l u t i o n  o f  2" ( 6 ) .  We measured 
t h e  f r a c t i o n a l  s u r f a c e  area p e r  gamma r a y  r e s o l u t i o n  c e l l  t h a t  i s  mapped as 
Cayley p l a i n s ( 2 )  w i t h  t h e  a i d  o f  a  p lan ime te r .  These measurements a r e  super-  
imposed on t h e  g a m a  r a y  data  i n  f i g ,  1. There i s  no p o s i t i v e  c o r r e l a t i o n  o f  
r a d i o a c t i v i t y  and presence o f  Cayley t y p e  m a t e r i a l s .  Mapped con tac ts  o f  t h e  
Cayley u n i t  w i t h  o t h e r  geo log ica l  f o rma t ions  a r e  n o t  sensed by t h e  gamma r a y  
spectrometer. These d a t a  a r e  c o n s i s t e n t  w i t h - i f  n o t  suppor t ing-a  l o c a l i z e d  
o r i g i n  f o r  t h e  Cayley fo rmat ion ,  S i m i l a r  conc lus ions can be d e r i v e d  f rom t h e  
X-ray f l uo rescence  d a t a ( 7 ) ,  t h e  a lpha p a r t i c l e  spect rometer  r e s u l t s ( 8 )  and t h e  
a1 bedo measurements ( 9 ) .  

The "Fra  Mauro-", "Montes Alpes-"  and "Montes Appenninus" fo rma t ions  a r e  
assoc ia ted w i t h  t h e  Imbrium Basin fo rma t ion  and a r e  e i t h e r  genuine e j e c t a  (FM) 
o r  p o s s i b l y  covered by e j e c t a  (M. Ae and M. Ap) accord ing t o ( 2 ) .  T h e i r  com- 
p a r i s o n  w i t h  the  gamma r a y  r e s u l t s  i s  i l l u s t r a t e d  i n  f i g .  2. Again no geolog- 
i c a l  con tac ts  a re  sensed by t h e  gamma r a y  experiment. Due t o  t h e  smal l  t o t a l  
su r face  area ove r f l own ,  "sampl ing  s t a t i s t i c s "  a r e  poor  and i n t e r p r e t a t i o n s  a r e  
ve ry  l i m i t e d .  They appear, however, t o  be c o n s i s t e n t  w i t h  t h e  view, t h a t  
1  oca l  components a r e  i n c o r p o r a t e d  i n t o  e j e c t a  b l  ankets by secondary c r a t e r i n g .  

Ries Cra te r :  The Ries C r a t e r  (22 km d iameter )  i s  t h e  l a r g e s t  t e r r e s t r i a l  
impact  s t r u c t u r e  w i t h  p a r t s  o f  t h e  e j e c t a  b l a n k e t  p r e s e r v e d ( l 0 ) .  HUt tne r  
shows t h a t  sands and mar l s  wh ich  demonstrably were never  p resen t  i n  t h e  area 
o f  t h e  a c t u a l  c r a t e r  c a v i t y  may make up s i g n i f i c a n t  p a r t s  o f  t h e  Ries e j e c t a  
b l a n k e t  ( l o c a l l y  >20%) a t  d i s tances  o f  ,lo km f rom t h e  p resen t  c r a t e r  r i m .  
Limestone bou lders  f rom t h e  Miocene c l i f f  l i n e  ( ~ 8 - 1 0  km S o f  r i m ;  e a s i l y  
spot ted,  because o f  m o l l  usc [pholad]  bore  h o l e s )  a r e  p a r t i c u l a r l y  good markers 
and a re  found as far- as 3  km t o  t h e  S o f  t h e i r  o r i g i n a l  p o s i t i o n  i n  b r e c c i a s  
t h a t  are, fu r thermore,  t o p o g r a p h i c a l l y  80 m h i g h e r  than t h e  Miocene sea l e v e l .  
These observat ions  demonstrate t h a t  l u n a r  e j e c t a  depos i t s ,  e.g., t h e  F ra  Mauro 
fo rmat ion ,  may c o n s i s t  o f  l o c a l l y  d e r i v e d  m a t e r i a l s  t o  a  much 1  a r g e r  e x t e n t  
than p r e v i o u s l y  thought .  
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Appendix 

Fig.  1 : Comparison o f  Gamma Ray Experiment and Cayley P l a i n s .  Numbers i n  o r  
n e x t  t o  i n d i v i d u a l  r e s o l u t i o n  c e l l s  i n d i c a t e  amount o f  Cayley 
( s u r f a c e  % )  p resen t  w i t h i n  each c e l l .  
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