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We have cont inued to s tudy impact m e l t s  from Apo l l o  16 which occur as l a r g e  drap ings o r  coa t i ngs  

on a  d i v e r s i t y  o f  hos t  rocks ,  as ho l l ow  o r  s o l i d  spheres and/or as ve ins  p e n e t r a t i n g  the  rocks.  Such 

impact mel ts ,  Large Glassy Objec ts  (LGO's), a re  p a r t i c u l a r l y  abundant a t  t h e  Apo l l o  16 s i t e  where 

they poss ib l y  r e f l e c t  e i t h e r  t he  i n tense  reg iona l  c r a t e r i n g  h i s t o r y  o r  t h e  presence o f  t h e  two r e l a -  

t i v e l y  young impact s t ruc tu res ,  No r th  Ray and South Ray c r a t e r s .  Our analyses i n c l u d e  pe t rog raph i c  

d e s c r i p t i o n  and c l a s s i f i c a t i o n ,  chemical c h a r a c t e r i z a t i o n  o f  major ( e l e c t r o n  microprobe) and s e l e c t  

t r a c e  elements (INNA), and fer romagnet ic  resonance (FMR). Our purpose i s  t o  determine t h e  source 

l i t h o l o g y  f o r  these me1 t s ,  whether f rom l o c a l  r e g o l i t h  o r  a  d i s t i n c t  monomict o r  po l ym ic t  bedrock 

1  i tho logy,  and to determine any sys temat ic  compos i t iona l  d i f f e r e n c e  between Cayley P l a i n s  and 

Descartes Mountain m a t e r i a l s .  

Du r i ng  t h e  p a s t  yea r  we have completed the  sample s e l e c t i o n  and a c q u i s i t i o n ;  a  t o t a l  o f  50 i n -  

d i v i d u a l  LGO1s are  now i n  hand and i n c l u d e  a  doubly p o l i s h e d  t h i n  s e c t i o n  and b u l k  ch ips  f o r  each 

sample. The m a j o r i t y  o f  t h e  sample s u i t e  was c o l l e c t e d  i n  t h e  southern h a l f  o f  t h e  Apo l l o  16 l a n d i n g  

s i t e ;  c h a r a c t e r i z a t i o n  o f  No r th  Ray glasses i s  be ing performed elsewhere ( 1 ) .  Pet rograph ic  examina- 

t i o n  o f  a l l  samples i s  complete; FMR and t r a c e  element analyses a re  near ing  complet ion and approx i -  

mate ly  h a l f  o f  the  samples have been microprobed. 

P e t r o g r a p h i c a l l y  t h e  LGO1s vary  f rom ho lohya l  i n e  t o  predominately d e v i t r i f i e d  samples c o n s i s t i n g  

o f  v a r y i n g  amounts o f  t i n y  a c i c u l a r  p l a g i o c l a s e  l a t h s  and a p h a n i t i c  pyroxenes i n  a  g lassy  m a t r i x .  

Approximately h a l f  o f  t h e  samples a re  a t  l e a s t  80% d e v i t r i f i e d  o r  r e c r y s t a l l i z e d  w i t h  60% o f  these 

be ing t o t a l l y  dev i  t r i f i e d .  The m a j o r i t y  o f  t h e  d e v i t r i f i c a t i o n  products  a re  ex t remely  f i ne -g ra ined  

except f o r  an occasional  l a r g e  p lag ioc lase  l a t h  several  m i l l i m e t e r s  i n  l eng th .  The f i ne -g ra ined  

na tu re  o f  these d e v i t r i f i c a t i o n  products  does n o t  a l l o w  microprobe a n a l y s i s  o f  i n d i v i d u a l  phases 

except f o r  t h e  occasional  l a r g e  f e l d s p a r  c r y s t a l .  Therefore,  a  broad beam a n a l y s i s  i s  commonly 

employed and u s u a l l y  c l o s e l y  compares t o  t h e  composi t ion o f  g lassy  areas. Only 6% o f  t he  samples a re  

h o l o h y a l i n e  and on l y  12% c o n s i s t  o f  more than 90% g lassy  ma te r i a l s .  Xeno l i t hs  are  common i n  many 

samples rang ing  from p ieces o f  t h e  hos t  rock  f l o a t i n g  i n  t h e  LGO t o  composi t ions t o t a l l y  f o r e i g n  t o  

t h e  h o s t  w i t h  many o f  these c l a s t s  e x h i b i t i n g  va ry ing  degrees o f  m e l t i n g  and reso rp t i on .  I n  a d d i t i o n  

these c l a s t s  comnonly ac ted as n u c l e a t i o n  and/or d i v i t r i f i c a t i o n  centers .  Sane o f  t he  LGO1s, t h e  

predominate ly  glassy examples, e x h i b i t  t h i n  quench zones a t  t he  e x t e r i o r  surfaces and along the  

con tac t  w i t h  t he  hos t  rock .  Another f e a t u r e  c o n o n  t o  many o f  t h e  samples i s  a  band o f  b lack  g lass  

w i t h i n  t h e  con tac t  zone cha rac te r i zed  by va ry ing  degrees o f  m ix ing  o f  m e l t  and hos t  rock, i n d i c a t i n g  

some i n t e r a c t i o n  between the  two. Round and/or i r r e g u l a r  v e s i c l e s  are comnon as w e l l  as s c h l i e r e n  i n  

t h e  g lassy  areas o f  t h e  LGO's. Some s c h l i e r e n  c o n s i s t  o f  g lasses o f  va ry ing  c o l o r s  w h i l e  many a re  

accented by very  smal l  sphe r i ca l  b lebs  o f  t r o i l i t e ,  kamacite, and metal  g ra ins  o f  va ry ing  composi- 

t i o n s .  The i r r e g u l a r l y  shaped ves i c l es ,  t he  o f t e n  spectacu lar  wispy na tu re  o f  t he  sch l i e ren ,  and 

m e l t i n g  o f  t he  hos t  a long con tac t s  i n d i c a t e  h i g h  m e l t  temperatures f o r  many o f  t h e  LGO1s a t  t he  t ime  

o f  emplacement . 
Major  element chemis t r i es  o f  LGO1s analyzed t o  date seem t o  d e f i n e  a  l i n e a r  t r e n d  between 

a n o r t h o s i t e  as one end-member and a  more ma f i c  composi t ion as t h e  o t h e r  ( f i g u r e  1). W i t h i n  t h i s  

t r e n d  severa l  c l u s t e r s  o f  samples can be observed. One c l u s t e r  p l o t s  near s o i l s  from s t a t i o n s  5, 6, 

8, and 9, l o c a t e d  no r theas t  o f  South Ray c r a t e r  (below Stone Mountain) on t h e  Cayley P la ins ,  a l though 

t h e  LGO's g e n e r a l l y  c o n t a i n  between 1.5 and 3 we ight  % more (FeO +MnO +MgO) than do the  s o i l s .  

Approximately 75% o f  these LGO's were c o l l e c t e d  f rom s t a t i o n s  4 and 5. S t a t i o n  4 i s  l o c a t e d  on t h e  

s l o p e s  o f  S tone  M o u n t a i n  w h i l e  s t a t i o n  5  l i e s  a t  t h e  base o f  t h e  m o u n t a i n  on t h e  
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Cayley P l a i n s .  The c l o s e s t  whole rock compos i t ion  p l o t t i n g  near t h i s  c l u s t e r  i s  t h a t  o f  a suboph i t i c  

basal t i c  impact me1 t. 

Another c l u s t e r  o f  LGO's occurs near s o i l s  f rom s t a t i o n s  1, 2, and 13. A l l  o f  these LGO's were 

c o l l e c t e d  from s t a t i o n  10 which i s  t he  LMIALSEP area. Whole rock ccmpos i t ions  s i m i l a r  t o  t h i s  group 

are  those o f  t he  Glassy Regol i t h  Brecc ias  and the  Fragmental Regol i t h  Brecc ias  ( 2 ) .  

The remainder o f  t h e  LGO's, except 64435, e x h i b i t  a va ry ing  enr ichment o f  f e l d s p a t h i c  

components. They p l o t  near t h e  Fe ldspa th i c  Fragmental Brecc ias  o f  Nor th  Ray and some s o i l s  from 

s t a t i o n  11 l o c a t e d  on the  southeastern  r i m  o f  No r th  Ray c r a t e r .  A l l  LGO's examined t o  date  f rom 

s t a t i o n  11 p l o t  i n  t h i s  area as do 25% o f  those from s t a t i o n  10. Two samples, one each from s t a t i o n s  

1 and 10, e x h i b i t  a l a r g e  degree o f  a n o r t h o s i t i c  enr ichment and may rep resen t  a m i x t u r e  o f  l o c a l  

s o i l s  and unde r l y i ng  ano r thos i t e .  

Composi t ional  v a r i a t i o n s  among the  LGO's s tud ied  thus f a r  have n o t  y i e l d e d  a l i n k  between the 

LGO's and the  composi t ion o f  any s p e c i f i c  pa ren t  l i t h o l o g y ,  whether s o i l  o r  whole rock.  Most LGO's 

appear t o  be m ix tu res  o f  reg01 i t h  and whole rock  composi t ions.  o r  a whole rock  me1 t o f  a b recc ia  type. 

I n  sumnary, l o c a l  A p o l l o  16 s o i l s ,  rocks,  and/or b recc ias  a re  v i a b l e  condidates as pa ren ta l  

m a t e r i a l s  f o r  t he  LGO's. Hope fu l l y ,  t h e  comple t ion  o f  t he  chemical analyses w i l l  a l l o w  us t o  b e t t e r  

c o n t r a i n  t he  source m a t e r i a l s  f o r  these impact mel ts .  
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GRB GLASSY REGOLITH BRECCIA 
PM POlKlLlTlC MELT 
SM SUBOPHITIC MELT 
A N  ANORTHOSITE 
FRB FRAGMENTAL REGOLITH BRECCIA 
FFB FELDSPATHIC FRAGMENTAL BRECCIA (NORTH RAY) 

COO + F e O +  MgO 0 SOILS (STATION NUMBER) 

F i g u r e  1. Average composi t ions o f  LGO's and o t h e r  Apo l l o  16 ma te r i a l s .  Data f o r  rock  samples 
taken from Ryder and Norman (2 ) .  Average values f o r  s o i l  s t a t i o n s  taken from Korotev  (3). 
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