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The p r imo rd ia l  rad ionuc l  i d e  contents  o f  10 Apol l o  11 samples have been de- 
termined by non-des t r u c t i  ve gamma r a y  spectrometry a t  t he  Radiat ion Counting 
Laboratory.  The gamna r a y  spectrometer and the  data reduc t ion  techniques used 
a t  t he  Radiat ion Counting Laboratory have been discussed p rev i ous l y  ( 1 ) .  O f  
these 10 measurements, a l l  i n v o l v i n g  count ing t imes between 10,000 and 20,000 
minutes, 4  were redeterminat ions o f  3 rocks p rev i ous l y  measured -- 10003, 1001 9 
and 10057. Although t he  redeterminat ions invo lved  much longer  count ing t imes 
than were poss ib le  dur ing  the o r i g i n a l  examination o f  Apo l lo  11 samples, no 
major discrepancies were found w i t h  those measurements. S i x  samples whose gam- 
ma r a y  spect ra  had no t  p rev i ous l y  been measured -- 4 breccias,  10046, 10048, 
10060 and 10061, and one high-K basa l t ,  10024, and one low-K basa l t ,  10045, 
were measured. 

F igure 1  shows the K contents  o f  a l l  Apo l lo  11 samples t h a t  have been 
determined by gamma ray  spectrometry as a  f unc t i on  o f  t h e i r  U contents.  S i m i l a r  
r e s u l t s  have been obtained by small (10.1 g)  sample methods (see 2 and re fe r -  
ences t h e r e i n ) .  A l l  t he  r e s u l t s  shown i n  F igure 1  r e l a t e  t o  samples weighing 
a t  l e a s t  tens o f  grams, so t h a t  sampling e r r o r s  should n o t  be s i g n i f i c a n t ,  even 
i n  the case o f  t he  brecc ias.  One can see t h a t  the  K concent ra t ion shows a 
l i n e a r  dependence on t he  U concent ra t ion.  Compared t o  o the r  missions, t he  

B roupings seem e x t r a o r d i n a r i l y  s imple and t i g h t ;  the  low-K and high-K basa l t s  
orm two small groups a t  the ends o f  t he  t r end  l i n e  and the  brecc ias form a 

somewhat more elongated reg ion  between them, w i t h  t he  f i n e s  a t  t he  low-K end. 
As observed by Tera e t  a l .  ( 2 )  t he  same s o r t  o f  dependence i s  d isp layed  by Rby 
Cs, Ba and U vs K (see a lso,  Goles e t  a l . ,  3 ) .  I n  each case t he  brecc ias l i e  
between the h igh-  and low-K basal t s  and s l  i g h t l y  t o  the  K-poor s ide  o f  t h e  
mix ing l i n e .  Hence i t  i s  n o t  poss ib le  t o  make the  brecc ias from mix tures of 
the  present-day f i n e s  and the  high-K basal t s  alone, even though these a re  t h e  
major cons t i t uen t s  (3,4). Even though t he  K, Rb, Cs, Ba, U and Th a re  a l l  
found p r i n c i p a l l y  i n  the  i n t e r s t i t i a l  phases (2,5,6), on l y  t he  K d isp lays  t h i s  
behavior i n  t he  brecc ias.  The p l o t  o f  the Th content  vs U content  shows a 
l i n e a r  dependence o f  Th on U. I n  t h i s  p l o t  t he  low-K basa l t s ,  the  high-K 
basa l t s  and t he  brecc ias have the same p o s i t i o n s  r e l a t i v e  t o  each o ther  t h a t  
they have i n  F igure 1, except t h a t  the brecc ias do n o t  d i sp l ay  a  systemat ic 
dev ia t i on  from the  regress ion l i n e .  The slope o f  t h i s  1  i n e  i s  about 3.9 and 
i t  has an i n s i g n i f i c a n t  Th i n t e r c e p t  ( 7 ) .  The a d d i t i o n  o f  the  new data changed 
t h i s  dependence very l i t t l e .  

I n  F igure 2 we show the K contents  o f  a l l  l u n a r  samples as a  f u n c t i o n  o f  
t he  U content  f o r  each mission. The 1 i n e  segments represent  the  least-squares 
f i t  o f  the  data (7)  and t he  end po in t s  o f  t he  l i n e s  l i e  near t he  extremes o f  
the data, The low-K Apol l o  11 basal t s  1  i e  i n  the  same reg ion  as low-K samples 
from o the r  missions. As can be r e a d i l y  seen, the  high-K basa l t s  a re  anomalous- 
l y  enr iched compared t o  a1 1 o ther  1  unar samples. 
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Ficlure 1. Apollo 11, K vs. U. All nondestructive gamm ray r e s u l t s  (8, 9 and 
t h i s  work) known t o  us a r e  sllo:.in. Where nore than one meastirement vms made on 
a sample, the r e s u l t s  were averaged. All r e s u l t s  from t h i s  vrork a r e  s h o w  a s  
squares, a l l  o thers  as  c i r c l e s .  The numbers next t o  the  symbols denote the 
sample numbers; 1 7  = 10017, X = c r y s t a l l i n e ,  B = brecc ia ,  F = f i n e s .  
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Figure 2 .  All  missions, K vs. U. Each l i n e  segment represents  the rcljrcssion 
of K on U by the method of York (10) .  The ends of t h e  l i n e  segments l i e  near  
the extremes of the data used t o  derive them. 
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