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We r e p o r t  on chemical ly  bound n i t r o g e n  concen t ra t ions  i n  v a r i o u s  Apollo 
17 l u n a r  samples from t h e  Taurus L i t t r o w  land ing  s i t e .  This work con t inues  
our e a r l i e r  i n v e s t i g a t i o n s  of  bound n i t r o g e n  i n  l u n a r  m a t e r i a l  w i t h  t h e  Kje l -  
dah l  method by MGller ( 1  $ 2 ) .  This  technique d e t e c t s  n i t r o g e n  only  i n  a  bound 
s t a t e  and d i s c r i m i n a t e s  a g a i n s t  molecular  n i t r o g e n  N2 which may be de r ived  
from atmospher ic  contaminat ion .  We have analyzed e i g h t  Apollo 17 bulk  f i n e s  
of g r a i n  s i z e  <Imm from d i f f e r e n t  s t a t i o n s .  Two of them have been s e p a r a t e d  
i n t o  s e v e r a l  g r a i n  s i z e  f r a c t i o n s  t o  s tudy  t h e  g r a i n  s i z e  dependence of n i t r o -  
gen implanted  by t h e  s o l a r  wind. These a r e  f i n e s  74241,11,a gray  s o i l  b e s i d e  
orange s o i l ,  sampled a t  t h e  r i m  of Shor ty  C r a t e r ,  and f i n e s  78501,26 c o l l e c t -  
ed from mountain s l o p e s  a t  t h e  base  o f  Scu lp tu red  H i l l s .  Three rock samples,  
a  crushed a n o r t h o s i t i c  gabbro,  a  homogeneous gabbro and a  f ine -g ra ined  b a s a l t ,  
have been analyzed t o  determine  bound n i t r o g e n  indigenous t o  Apollo 17 rocks .  
Furthermore,  t h e  l i g h t  and da rk ,  nob le  gas- r ich  p o r t i o n s  of t h e  achondr i t e  
Kapoeta have been i n v e s t i g a t e d  t o  s tudy  p o s s i b l e  c o n t r i b u t i o n  of s o l a r  wind 
n i t r o g e n  i n  t h e  da rk  p o r t i o n .  

The r e s u l t s  a r e  compiled i n  Table 1 .  Bulk f i n e s  of t h e  Apollo 17 samp- 
l i n g  a r e a s  range i n  bound n i t r o g e n  con ten t s  from 23 t o  73 pprn N .  The f i n e s  
71501, 74241 and 75061 from t h e  v a l l e y  f l o o r  have n i t r o g e n  con ten t s  of 51,23 
and 42 pprn N ,  r e s p e c t i v e l y ,  and a r e  d i s t i n c t l y  lower i n  n i t r o g e n  than those  
from t h e  mountain s l o p e s  ( range 63 t o  73 pprn N) . Valley  f l o o r  s o i l  7001 1 , 
sampled a t  t h e  Lunar Module, has  73 pprn N and i s  p o s s i b l y  exhaust  contaminat- 
ed.  The seven Apollo 16 bulk  f i n e s ,  p r e v i o u s l y  analyzed,  vary  i n  n i t r o g e n  
from 70 t o  124 pprn N ,  t h e  Apollo 1 1  through Apollo 15 f i n e s  from 80 t o  113 
pprn N (1 ,2 ) .  The Apollo 17 bulk  f i n e s ,  e s p e c i a l l y  t h e  v a l l e y  f l o o r  s o i l s ,  con- 
t a i n  t h e  lowest  amounts of bound n i t r o g e n  among a l l  Apollo f i n e s  analyzed s o  
f a r .  It i s  u n l i k e l y  t h a t  t h e  d u r a t i o n  of s o l a r  wind i r r a d i a t i o n ,  be ing  t h e  
main source  f o r  n i t r o g e n  i n  l u n a r  f i n e s ,  was r a t h e r  d i f f e r e n t  f o r  v a l l e y  f l o o r  
and mountain s l o p e  s o i l s .  According t o  t r apped  nob le  gas c o n t e n t s ,  t h e  Apollo 
17 f i n e s  a r e  s a t u r a t e d  w i t h  s o l a r  wind (Htibner and K i r s t e n ,  and HGbner e t  a l .  
(3 ,4 ) .  C o r r e l a t i o n  of n i t r o g e n  w i t h  t rapped nob le  gases i n  f i n e s  w i l l  be d i s -  
cussed i n  t h e  forthcoming paper .  The low n i t r o g e n  con ten t s  of  v a l l e y  f l o o r  
s o i l s  may be a  f u n c t i o n  of a g g l u t i n a t e  con ten t  and g r a i n  s i z e  d i s t r i b u t i o n .  
Agg lu t ina tes  a r e  p r e s e n t  i n  n e a r l y  a l l  of  t h e  Apollo 17 s o i l s ,  a l though i n  
s m a l l e r  p r o p o r t i o n s  than  i n  s o i l s  from t h e  o t h e r  mare s i t e s .  I n  f a c t , s o i l  
74241 having t h e  lowest  n i t r o g e n  con ten t  i s  a l s o  ve ry  low i n  a g g l u t i n a t e s .  
Moreover, t h e  median g r a i n  s i z e  of v a l l e y  f l o o r  s o i l s  74241 and 75061 i s  a- 
round 110 p m ,  r e s p e c t i v e l y ,  whereas t h a t  of mountain s l o p e  s o i l s  76501 and 
78501 i s  53  and 38 p m ,  r e s p e c t i v e l y ,  caus ing d i f f e r e n t  s h i e l d i n g  of f i n e  
g r a i n s  t o  t h e  s o l a r  wind. 

I n  F ig .  1 t he  r e s u l t s  of t h e  g r a i n  s i z e  f r a c t i o n  analyses  of Apollo 17 
f i n e s  74241 and 78501 a r e  i l l u s t r a t e d .  Our p rev ious  d a t a  on Apollo 14, 15 and 
16 f i n e s  a r e  inc luded f o r  comparison ( 1 , 2 ) .  The n i t r o g e n  concen t ra t ions  of 
s i e v e  f r a c t i o n s  a r e  p l o t t e d  v e r s u s  t h e  mean g r a i n  d iameter .  As approximate 
mean g r a i n  d iameter  of t h e  f r a c t i o n s  i n  p m  3-12, <24,  12-24, 24-48, 48-60, 
60-109 and 109-272 we have used 6 ,  8 ,  16, 32, 53,  79 and 164 p m ,  r e s p e c t i v e l y ,  
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i n  t h i s  p l o t .  The d a t a  of f i n e s  74241 sampled b e s i d e  t h e  orange  s o i l  a t  t h e  
r i m  o f  Shor ty  C r a t e r  show a s  i n  o u r  p rev ious  s t u d i e s  a  d i s t i n c t  i n c r e a s e  of  
n i t r o g e n  w i t h  d e c r e a s i n g  g r a i n  s i z e .  It i s  now commonly accep ted  t h a t  t h e  su r -  
f a c e - c o r r e l a t e d  n i t r o g e n  i n  l u n a r  f i n e s  i s  mainly d e r i v e d  from t h e  s o l a r  wind.  
The g r a i n  s i z e  f r a c t i o n  curve  f o r  74241 i s  d i s t i n c t l y  d i f f e r e n t  from t h o s e  o f  
o t h e r  l u n a r  f i n e s  shown i n  F i g .  1 .  The s l o p e  a t  small g r a i n  s i z e s  i s  r a t h e r  
s t e e p .  With i n c r e a s i n g  g r a i n  s i z e  t h e  n i t r o g e n  curve  t u r n s  r a t h e r  s h a r p l y  and 
becomes n e a r l y  h o r i z o n t a l .  Two f e a t u r e s  a r e  remarkable:  t h e  n i t r o g e n  c o n t e n t  
a t  a  v e r y  s m a l l  g r a i n  s i z e  i s  w i t h  abou t  140 ppm r e l a t i v e l y  low, and l i k e w i s e  
t h e  c o n c e n t r a t i o n s  of  t h e  l a r g e r  g r a i n  s i z e  f r a c t i o n s ,  13 t o  19 ppm N .  The 
g r a i n  s i z e  dependence o f  bound n i t r o g e n  f o r  f i n e s  78501 from t h e  base  of  
S c u l p t u r e d  H i l l s  i s  a l s o  r a t h e r  unique .  The s l o p e  a t  s m a l l e r  g r a i n  s i z e s  i s  
d i s t i n c t l y  smoother  t h a n  t h a t  of o t h e r  f i n e s ,  and t h e  n i t r o g e n  c o n t e n t  a t  a  
v e r y  s m a l l  g r a i n  s i z e  i s  w i t h  abou t  120 ppm t h e  lowes t  measured s o  f a r  by u s .  

To l e a r n  more about  bound n i t r o g e n  ind igenous  t o  l u n a r  rocks  we have ana- 
lyzed  rocks  7701 7,  79155 and 70215. They c o n t a i n  on ly  l e s s  t h a n  8  ppm N ,  re -  
s p e c t i v e l y  (Table 1 ) .  T h e i r  n i t r o g e n  c o n t e n t s  a r e  s i m i l a r  t o  t h o s e  of igneous  
rocks  12063, 12075 and 15556, p r e v i o u s l y  analyzed  ( 1 ) .  The low n i t r o g e n  con- 
t e n t s  o f  igneous  l u n a r  rocks  s u g g e s t  t h a t  indigenous  n i t r o g e n  was low i n  abun- 
dance a t  t h e  t ime of  m i n e r a l  fo rma t ion  b i l l i o n s  y e a r s  ago and demons t r a t e s  
once more t h e  s e v e r e  l o s s  of v o l a t i l e  e lements  i n  t h e  e a r l y  h i s t o r y  of  t h e  
moon. 

The n i t r o g e n  r e s u l t s  of  t h e  l i g h t  and d a r k ,  gas - r i ch  p o r t i o n  o f  t h e  achon- 
d r i t e  Kapoeta show t h a t  t h e r e  was no s i g n i f i c a n t  c o n t r i b u t i o n  of s o l a r  wind- 
d e r i v e d  n i t r o g e n  t o  t h e  da rk  p o r t i o n .  Th i s  r e s u l t  i s  s u r p r i s i n g ,  because  be- 
s i d e s  t h e  t r apped  n o b l e  gases  carbon i s  e n r i c h e d  i n  t h e  da rk  p o r t i o n  by a  fac-  
t o r  of almost  two r e l a t i v e  t o  t h e  l i g h t  p o r t i o n ,  Miiller and ZZhringer ( 5 ) .  

I n  Table  2  t o t a l  carbon and bound n i t r o g e n  d a t a ,  and t h e  C / N  a tomic  ra-  
t i o s  i n  Apol lo  17 f i n e s  a r e  p r e s e n t e d .  Carbon d a t a  from ( 6 ) .  The r a t i o s  of  s i x  
f i n e s  range  from 1.68 t o  2.80,  and a r e  i n  t h e  ave rage  d i s t i n c t l y  h i g h e r  t h a n  
t h o s e  p r e v i o u s l y  c a l c u l a t e d  f o r  Apol lo  14, 15 and 16 f i n e s  ( 2 ) .  The h i g h  C / N  
v a l u e s  of  Apol lo  17 s o i l s  approach t h o s e  de termined i n  t h e  s o l a r  photosphere  
by a n a l y s i s  of  a tomic  and molecu la r  s p e c t r a  (C/N=3 t o  4 ) .  

F ines  71501 7250 1 72701 74240+) 7650 1 7  850 1 

N(1018at .  /g)  2 .2  3 . 0  3.1 1 .O 2 .7 3 .1  
C / N  ( a t .  / a t .  ) 1.68 2.10 2.26 2.80 2.22 2.74 
Table  2. : T o t a l  carbon and chemica l ly  bound n i t r o g e n  d a t a  and C / N  a tomic  
r a t i o s  i n  Apol lo  17 l u n a r  f i n e s  .Carbon da ta :Gibson e t  a l .  ( 6 )  .+ )uns i eved .  
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