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Impact me l ts  a re  common among l u n a r  ma te r i a l s  and range i n  s i z e  f rom small 
aggl u t i n i  t i c  s o i l  components t o  s i zeab le  h o l o c r y s t a l l  i n e  handspecimens of l a r g e  
me1 t sheets. We a re  p resen t l y  s tudy ing  impact mel ts  o f  i n te rmed ia te  s i z e  t h a t  
occur as drapings o r  coat ings on var ious hos t  rocks, as l a r g e  ho l low o r  s o l i d  
spheres and/or veins pene t ra t i ng  t h e  hos t  rock.  These objects- termed "Large 
Glassy Objects" (LGO1s)-are de f ined  as me l ts  w i t h  masses >1 . They a re  par-  
t i c u l a r l y  abundant a t  Apo l lo  16 where they  r e f l e c t  e i t h e r  ( 1  3 t he  more i n t en -  
s i  ve cumulat ive c r a t e r i n g  h i s t o r y  r e1  a t i v e  t o  mare surfaces and/or t h e  h igh-  
land  slopes a t  Apo l lo  15 and 17 o r  ( 2 )  t he  presence o f  North- and South-Ray 
c ra te rs ,  i .e., two re1  a t i v e l y  young impact s t ruc tu res .  Our s tud ies  i nc l ude  
pet rographic  observat ions,  major and t r a c e  element ana l ys i s  and ferromagnetic 
resonance. The major o b j e c t i v e  i s  t o  d i s t i n g u i s h  between a  source area of 
rego l  i t h  o r  of under l y ing  "bedrock". Those specimens o f  nonregol i t h i c  composi- 
t i o n  r e f l e c t  l a r g e  impact events t h a t  penet ra ted t he  l o c a l  s o i l .  The impact 
mel ts  generated i n  such events r e f l e c t  a  phys ica l  t a r g e t  volume t h a t  i s  gener- 
a l l y  orders  o f  magnitude l a r g e r  than t h e  handspecimen re tu rned  and thus t h e  
LGO1s may p o t e n t i a l l y  y i e l d  a  good average composi t ion o f  the  subst ra te .  By 
analyz ing some 50 g lassy ob jec t s  we hope t o  be ab le  t o  see systemat ic  composi- 
t i o n a l  d i f ferences between t he  Cay1 ey P la i ns  and Descartes Mountains a t  Apol 1  o  
16. Th is  i s  a  progress r e p o r t  d e t a i l i n g  our  f i n d i n g s  on t he  f i r s t  9  g lassy 
ob jec ts .  

Chemical data  a re  presented i n  Table 1; the  major element data represent  
averages of approximately 50 i n d i v i d u a l  spots. I n  general, composi t ional  
ranges o f  bo th  h o l o h y a l l i n e  and a p h a n i t i c  ob jec ts  a re  l i m i t e d ;  A1203 may range 
2% from the  average. F igure  1  compares the  major element content  of t h e  LGO1s 
w i t h  those o f  o t he r  Apo l lo  16 ma te r i a l s .  The m a j o r i t y  o f  the  LGO1s have a 
s t rong  chemical a f f i n i t y  t o  Apo l lo  16 s o i l s  f o r  which o n l y  averages of each s ta -  
t i o n  a re  p l o t t ed .  Samples 60015, 60095, 64455, 65016 and 67115 a re  most l i k e l y  
der i ved  from the  r e g o l i t h .  The o the r  m e l t  composit ions appear t o  be mix tu res  
o f  t he  d ive rse  Apo l lo  16 l i t h o l o g i e s  e i t h e r  w i t h  o r  w i t hou t  a  r e g o l i t h  compo- 
nent. Sample 64435 requ i res  a  d i s t i n c t l y  more maf i c  component, whi 1  e  samples 
65035, 60135, and 61016 obv ious ly  have h igher  fe ldspar  contents  than t he  s o i l s .  
These me1 t composi t ions a re  d i s t i n c t l y  d i f f e r e n t  f rom any Apol l o  16 hos t  rock.  

Trace element data on samples 60095, 64455, and 65016 con f i rm  t he  s i m i l a r i -  
t i e s  between these samples and l o c a l  rego l  i t h  s o i l s  from S ta t i ons  5, 6, 8, 9, 
and 10. Sample 61016 most c l o s e l y  resembles data f rom s o i l  S t a t i o n  11 which i s  
t he  most f e l s i c  o f  a l l  t he  Apo l lo  16 s o i l  s ta t ions .  Sample 64435 shows 1  i t t l e  
s i m i l a r i t y  t o  any o f  t h e  Apo l lo  16 s o i l  s t a t i ons ;  no one source can account f o r  
i t s  composit ion. 

The composi t ional  v a r i a t i o n s  which have been observed i n  these LGO1s have 
no t  y i e l d e d  a  d iscernab le  d i f f e r e n c e  t h a t  can be a t t r i b u t e d  t o  t h e  Cayley P la in ,  
Descartes Mountain quest ion.  I n  add i t i on ,  even though some s imi  l a r i  t i e s  e x i  s t  
between some of t he  LGO1s and var ious  Apo l lo  16 l i t h o l o g i e s ,  no LGO composi t ion 
can c l e a r l y  be a t t r i b u t e d  t o  t h e  i d e n t i f i e d  hos t  rock.. 
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Table 1. Ma'or and t r a c e  element d a t a  f o r  L G O ' s  and s e l e c t e d  s o i l  s t a t i o n s .  
Values i n  ( j  a r e  range of composition . Average values  f o r  s o i l  s t a t i o n s  
taken from Korotev ( 1 ) .  
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Figure 1. Average composit ions o f  LGO's and o t h e r  Apollo 16 m a t e r i a l s .  Data f o r  rock samples taken from Ryder and Norman ( 2 ) .  
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