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We p r e s e n t  he re  l u n a r  p a l e o i n t e n s i t y  measurements a f t e r  Shaw (1) on 
t h r e e  subsamples from a  meter-sized r e c r y s t a l l i z e d  b r e c c i a  72215 of  age 4.0 x 
10' y e a r s  ( 2 ) .  The average p a l e o i n t e n s i t y  i s  0.4 + 0.17 oe. In terms o f  t h e  
two main competing models f o r  t h e  o r i g i n  o f  t h e  l i a r  magnetic f i e l d ,  t h e  
i ron-core  dynamo ( 3 )  and t h e  uniformly magnetized l u n a r  s i l i c a t e  co re  ( 4 , 5 )  , 
t h e  former i s  more compatible wi th  o u r  da ta .  However, i n  view of  t h e  simi- 
l a r i t y  i n  magnitude and age of t h i s  f i e l d  and t h a t  deduced ( 6 , 7 , 8 )  from ca r -  
bonaceous chondr i t e s  , we draw a t t e n t i o n  t o  another  p o s s i b i l i t y  : t h a t  such 
l a r g e  f i e l d s  were e x t e r n a l  t o  t h e  moon and emanated from a  pre-main sequence 
T-Tauri s t a g e  sun. 

Shawls (1) method c o n s i s t s  b a s i c a l l y  o f  comparing t h e  a l t e r n a t i n g  f i e l d  
(AF) demagnetization curves  o f  t h e  NRM and a  l abora to ry  TRM given i n  a  known 
f i e l d .  I t  has  two d e s i r a b l e  c h a r a c t e r i s t i c s :  ( a )  r e l i a n c e  on s imula t ing  
t h e  n a t u r a l  remanent magnetization (NRM) d i r e c t l y  wi th  a  thermoremanent mag- 
n e t i z a t i o n  (TRM) and ( b )  a  b u i l t - i n  monitoring device f o r  thermally-induced 
sample degradat ion (ox ida t ion ,  s i n t e r i n g  and anneal ing)  which i s  a  common 
hazard  w i t h  a l l  l u n a r  samples. 

Taken t o g e t h e r ,  t h e  d a t a  from AF demagnatization of  NRM and t e x t u r a l  and 
p e t r o l o g i c a l  evidences  ( 9 )  p o i n t  t o  a  TRM o r i g i n  of t h e  NRM of  72215. Fig .  
l a  shows t h e  comparative AF demagnetization d a t a  of  ART4 (1000 oe AF, 0.5 o e  
s t eady  f i e l d )  f o r  72215,56 b e f o r e  and a f t e r  imparting o f  TRE.I necessary  f o r  
p a l e o i n t e n s i t y  determinat ion.  The e x c e l l e n t  agreement between t h e  two curves  
p o i n t  t o  t h e  p e r s i s t e n c e  o f  sample i n t e g r i t y  a f t e r  t h e  s i n g l e  h e a t i n g  t o  
790°C i n  Torr.  F ig .  l b  i s  a  r e p l o t  a f t e r  Shaw which i d e n t i f i e s  t h e  
unchanged c o e r c i v i t y  f r a c t i o n s  n e a r e s t  t o  t h e  45' s lope l i n e .  Fig .  2  is  a  
p l o t  o f  TRM versus  NRM f o r  i n d i c a t e d  A F  demagnetization l e v e l s  ( %  remanence 
c o e r c i v i t i e s ) .  An obvious brealc a t  100 oe guided us i n  t h e  choice  of t h e  
c o e r c i v i t y  t h e r s h o l d  below which t h e  d a t a  were r e j e c t e d  f o r  t h e  pa leo in ten-  
s i t y  determinat ion.  The i n s e t  i n  Fig .  2  shows a  l e a s t  squares  f i t  through 
the  b e s t  d a t a  g iv ing  a  p a l e o i n t e n s i t y  of  0.55 + 0.10 oe .  The o t h e r  sub- 
samples, 72215,46 and 72215,93 gave b e s t  f i t  va lues  of  0.41 + 0.17 and 0.25 + - - 
0.07,  r e s p e c t i v e l y .  The o v e r a l l  mean i s  about 0.4 oe.  

Leaving a s i d e  o t h e r  p a l e o i n t e n s i t y  determinat ions  invo lv ing  approximate 
methods such a s  s imula t ing  t h e  TgM of  t h e  l u n a r  samples wi th  an ARM o r  I R M ,  
t h e r e  a r e  now only  f i v e  pub l i shed  de te rmina t ions  invo lv ing  complete h e a t i n g s  
t o  t h e  h i g h e s t  b locking temperatures .  Of t h e s e ,  our t h r e e  values  (mean = 

0.4 oe a t  4.0 x  l o 9  y e a r s )  r e p o r t e d  h e r e  and Col l inson e t  a l .  I s  (10) s i n g l e  
value of 1 .2  oe a t  3.9 x l o 9  y e a r s  p e r t a i n  t o  about t h e  same e a r l y  time i n  
lunar  h i s t o r y .  Such high values  (0.4 - 1.2  oe)  mean an e a r l y  l u n a r  f i e l d  
some l o 4  t imes  g r e a t e r  than  t h e  p e r s e n t  i n t e r p l a n e t a r y  o r  s o l a r  f l a r e  f i e l d s .  
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The f i f t h  determinat ion by Gose e t  a l .  (11) y i e l d e d a  value of  0.02 oe a t  
9 3.3 x 10 y e a r s ,  a  s i g n i f i c a n t l y  weaker f i e l d  a t  a  younger t ime.  The l a r g e  

values  a t  4.0 x l o 9  yea r s  r e q u i r e  us t o  p u t  some c o n s t r a i n t s  on t h e  two main 
competing models f o r  an i n t e r n a l  l u n a r  f i e l d .  Thus, t h e  permanently magne- 
t i z e d  s i l i c a t e  c o r e  hypothes is  would now r e q u i r e  an e a r l y  s o l a r  f i e l d  of  75 
oe ,  uniform over  l o 3  km, i f  we use t h e  l a t e s t  value (12) of  l u n a r  i r o n  con- 
t e n t .  Th i s  is  c l e a r l y  l e s s  l i k e l y  t h a n  an i n t e r n a l  source  i n  t h e  form a 
Sonnet t  and Runcorn (13) core  dynamo. However, t h e  apparent  coincidence of  
our  values  of  0.4 - 1.2 oe a t  4.0 x 10' y e a r s  and t h a t  of  0.2 - 1.1 oe a t  

9 4.0 - 4.4 x 10 y e a r s  from carbonaceous chondr i t e s  sugges t s  t h a t  t h e  e a r l y  
l u n a r  f i e l d  may w e l l  have been s o l a r  and e x t e r n a l  and was o p e r a t i v e  only  
dur ing  t h e  l u n a r  assembly and t h e  i n t e n s e  c o l l i s i o n i n g  process .  L a t e r ,  t h e  
f i e l d  decreased t o  low values  o f  t h e  o r d e r  of  < 0.02 o e ,  a s  found by Gose 
e t  a l .  The source  (s)  f o r  t h e  l a t t e r  could  be  d i f f e r e n t ,  such a s  l o c a l l y  
magnetized c r u s t ,  s u r f i c i a l  dynamos o p e r a t i n g  a t  o r  j u s t  under t h e  s u r f a c e ,  
e t c .  
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