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The bulk chemical composition, the  surface concentration of severa l  
major elements and the o p t i c a l  r e f l e c t i v i t y  were determined f o r  four core 
samples, from d i f f e r e n t  depths below the  lunar surface: 15003,645 (from 
139 cm dep th ) ,  15001,338 (from 229 cm depth) ,  60002,319 (from 185 cm depth) 
and 60005,97 (from 55-73 cm depth) ;  and a l s o  f o r  a  surface s o i l  sample: 
60501,81 from the  s i t e  of the Apollo 16 deep d r i l l  core.  

The bulk chemical composition of 2 8  major, minor and t r ace  elements i n  
the samples was determined by instrumental neutron ac t iva t ion  ana lys is .  The 

- 

data  a r e  presented i n  Tables 1 and 2 .  Deta i l s  of t he  experimental procedure 
ana prec is ion  a r e  described by A l i  & Ehmann (1). The elemental concentra- 
t i ons  i n  t he  core samples a r e  within the  range of t he  concentrations i n  the  
surface s o i l s  a t  each s i t e .  Thus the  chemistry of the core samples seems t o  
be r e l a t ed  i n  each case t o  the  chemistry of the  surface s o i l  samples found 
i n  t he  same loca t ion .  

Surface chemical concentration of S i ,  Ca, Ti  and Fe was determined by 
Auger e lec t ron  spectroscopy (described i n  ( 2 )  ) . In Table 3 we show a com- 
parison between the  bulk and sur face  elemental concentrations of these 
elements. 

A small increase  i n  the  surface S i  concentration i s  observed f o r  a l l  
the samples. Ti  was present  i n  a  very small concentration i n  a l l  cases  and 
the increases  shown by the  Auger determinations a r e  bare ly  s ign i f i can t .  The 
r e s u l t s  f o r  Fe and Ca a r e  however of d e f i n i t e  i n t e r e s t :  th ree  of the  core 
samples and the  Apollo 16 surface sample a r e  markedly depleted i n  Ca on 
t h e i r  surfaces and enriched i n  i ron ,  i n  ( a t  l e a s t  semi-quantitative) accord 
with e a r l i e r  observations (3 ) .  15001 seems t o  be d i f f e r e n t  from a l l  the  
surface samples examined by us so f a r  (from a l l  the  Apollo missions) :  
t he re  i s  only a  s l i g h t  ( l e s s  than 1.2 fo ld )  enrichment i n  i ron  on the  sur- 
face of t h i s  sample and the calcium i s  unchanged (within the  +15% e r r o r  
l i m i t s  of the Ca Auger determinat ions) .  The surface exposure-time of t h i s  
sample i s  possibly much sho r t e r  than the exposure time of the  other  samples 
examined so  f a r .  The cosmic ray t rack  dens i ty  da ta  (which a re  t o  be de te r -  
mined i n  the near fu tu re )  could be he lpfu l  along with other  maturity ind ices ,  
when ava i lab le ,  t o  explain the sur face  chemical data .  

In  Figure 1 the  albedos of t he  core samples a r e  p lo t t ed  vs the  surface 
i ron  and t i tanium qoncentration along with the  da ta  poin ts  f o r  the  s o i l  
samples previously measured. Our previously determined da ta  poin ts  were 
l e a s t  square f i t t e d  t o  a  curve a l s o  shown i n  Figure 1. The albedo of t he  
core sample 15001,338 i s  much higher than expected on the  bas i s  of t h i s  
curve, which is  again a  poss ib le  ind ica t ion  of a  r e l a t i v e l y  shor t  surface 
exposure time. In general a l l  t he  core samples have somewhat higher a l -  
bedos than would be predicted from the surface i ron  + t i tanium concentration- 
albedo curve, based on the  surface s o i l  da ta ,  but due t o  t he  semiquantita- 
t i v e  nature of the Auger determinations only the  deviat ion of 15001,338 can 
be firmly considered a s  s ign i f i can t .  
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Table 1. 

Sample # OX-. SiXwt. A l X w t .  CaZwt. MgXwt. F e k .  T i %  u t .  NaXwt. KX*. 

60002 43.2* 20.7* 13.9 11.0 4.13 5.12 0.43 0.347 0.14 

60005 43.l* 20.4* 14.3 11.6 4.55 5.14 0.62 0.332 0.14 

60501 44.1 20.3 15.0 11.5 4.10 4.20 0.42 0.349 0.12 

15003 43.0 22.1 7.67 7.52 5.89 11.57 1.12 0.332 0.21 

15001 42.9 21.7 5.72 6.10 6.96 14.53 1.10 0.294 0.25 

These da ta  f o r  0 and S i  vere .ad jus ted  2-5% r e l a t i v e ,  based on es t imat ions  of  sample pos i t ion ing  v a r i a t i o n s  due t o  
f i n e  powder creeping around sample pos i t ion ing  plug during t h e  1 4  UeV a c t i v a t i o n  procedure. The remainder of 0 
and S i  va lues  a r e  assigned e r r o r  l i m i t s  of 2-3% r e l a t i v e .  
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Table 2. 

DY Yb Lu Hf Th V Ta Ni 
FFm PPU DPm Ppm D m  D m  P W  PPa 

60002 5.4 4.7 0.76 5.17 1.66 28.4 0.67 773 

60005 3.9 4.2 0.67 4.62 1.70 27.9 0.65 397 

60501 6.4 4.3 0.70 4.60 2.03 20.4 0.75 562 

15003 16. 8.4 1.36 9.81 3.40 129. 1.26 383 

15001 12. 7.2 1.13 8.20 1.72 151. 0.97 114 

Estinated acouracy for =st trace element determinations is + 5-lot, relative. 

Table 3 

Concentrations in Atomic Percent 

60002 - 60005 60501 - 15003 - 15001 

~ u l k  Auger Bulk Auger Bulk Auger Bulk Auger Bulk Auger 

Si 16.4 18.9 16.1 21.5 15.9 20.0 17.9 22.2 17.8 20.2 
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