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I n t r o d u c t i o n :  P r e l i m i n a r y  r e s u l t s  of  s t u d i e s  of  t h e  n a t u r a l  (NRM) and 
s a t u r a t i o n  (IRM,) remanence i n  a  number of i n t e r e s t i n g  Apol lo  17  samples a r e  
summarized i n  Table  1 and F i g s .  1-4. Experiments  on viscous(VRM) and thermo- 
remanence(TRM) a c q u i s i t i o n  a r e  s t i l l  i n  p r o g r e s s  and t h e  a n a l y s i s  of h y s t e r -  
e s i s  behav io r  w i t h  t empera tu re ,  i s  n o t  y e t  completed.  However, some l i n k s  
between t h e  magnet ic  behav io r  and fo rma t ion  h i s t o r y  f o r  r o c k s  and s o i l s  a r e  
a l r e a d y  a p p a r e n t .  R e s u l t s :  The i n i t i a l  moments (NRM,) of  b r e c c i a s  and b a s a l t s  
a r e  comparable,  changing by < l o %  i n  up t o  a  week of z e r o  f i e l d  s t o r a g e .  Con- 
s i d e r a b l e  demagne t i za t ion  was e f f e c t e d  by r e p e a t e d  c o o l i n g ,  r ecove ry  and 
s t o r a g e  c y c l e s  i n  z e r o - f i e l d ,  s i m u l a t i n g  t h e  l u n a r  d i u r n a l  c y c l e .  I f  t h e  r e -  
duced moments (NRM*) r e p r e s e n t  t h e  ind igenous  l u n a r  remanence (Table  I ) ,  t h e  
v i s c o s i t y  c o e f f i c i e n t s  imp l i ed  by NR% decay range  from a low .02 t o  .l, aver-  
ag ing  .05 f o r  most rock  samples.  The s t a b i l i t y  o f  NRM* t o  AF demagne t i za t ion  
i n  peak f i e l d s  up t o  500 o e  (F ig .1 )  can  be  b e s t  compared t o  t h a t  of  IRMs ac- 
q u i r e d  i n  1 2  koe ( F i g . 2 ) ,  by examining t h e  normal ized  c u r v e s  ( F i g . 3 ) .  A l l  t h e  
(IRMs/NRM*) r a t i o s  are t y p i c a l  o f  mult idomain (MD) thermoremanence (TRM), a s  
i s  t h e  g e n e r a l l y  lower  r e l a t i v e  s t a b i l i t y  of NRM v s .  INs t o  AF c l e a n i n g .  On 
t h e s e  p remises ,  l u n a r  p a l a o f  i e l d s  of  Q. 0 1  oe can be  e s t i m a t e d  L 2  I .  The shocked 
o r  f r a c t u r e d  b a s a l t s  (74275 and 77017) proved t o  p o s s e s s  t h e  s t a b l e s t  NRM and 
IRMs of a l l  samples ,  s u g g e s t i n g  t h a t  s t a b l e  shock remanence (SRM) was i n t r o -  
duced a t  Also ,  c l eaned  d i r e c t i o n s  of  NRM c l u s t e r e d  b e s t  f o r  t h e  
shocked gabbro 77017. Both t h e  shocked b a s a l t  74275 and t h e  green-gray (boul-  
d e r )  b r e c c i a  77135 a r e  a p p a r e n t l y  inhomogeneous, a t t e s t i n g  t o  complex h i s t o r y .  
S t a b i l i t y  of  NRM i n  b o t h  b r e c c i a  t y p e s  is  similar ,  comparable t o  t h e  c o a r s e  
b a s a l t  70017 and lower  t h a n  t h e  shocked b a s a l t s ,  b u t  h i g h e r  t han  t h a t  f o r  t h e  
f i n e  g r a i n e d  b a s a l t ,  r e f l e c t i n g  t h e  s i z e  spec t rum of g r a i n s .  The t r e n d  of  de- 
c r e a s i n g  IRM, s t a b i l i t y  r e f l e c t s  t h e  compe t i t i on  between t h e  ha rden ing  e f f e c t  
of shock and a n n e a l i n g  and g r a i n  coa r sen ing .  S o i l s .  Our e a r l i e r  r e p o r t  [ 4 ]  
c o n t r a s t e d  t h e  magnet ic  p r o p e r t i e s  of  t h e  orange  and g r e y  s o i l s  (Table  2 ,  F i g .  
4 ) .  A r e c e n t  low tem e r a t u r e  s e a r c h  f o r  magne t i t e  i n  t h e  orange  s o i l  d i d  n o t  
conf i rm i t s  presenceP51.  I f  t h e  MD g r a i n s  found t o  dominate t h e  magnet ic  
behaviorL41 of 71220 were m a g n e t i t e ,  a r e v e r s i b l e  l o s s  of  remanence (J rs )  
would be seen  a t  TkQ14O0~. I n s t e a d ,  a  d r a s t i c  r e d u c t i o n  of  Jrs (by x 5 )  and 
of c o e r c i v i t y ,  Hc  (200 t o  85 oe)  occu r red  a t  105OK on ly  on t h e  warming Gal£ 
c y c l e ,  (F ig .  5 ) ,  i n d i c a t i n g  t h e  p r e s e n c e  of abundant  f i n e  g r a i n e d  (120 A) 
i r o n .  Ti tano-chromites  and chromian u l v o s p i n e l  phases  p r e s e n t  [ 6 ] ,  whose t r a n -  
s i t i o n  p o i n t s  a r e  s een  on t h e  Js-T c o o l i n g  curve  (F ig .  5 ) ,  cou ld  a l s o  c o n t r i b -  
u t e .  The p re sence  of abundant  v e r y  f i n e - ,  i n  a d d i t i o n  t o  t h e  coa r se -g ra ined ,  
i r o n  i n f e r r e d  m a g n e t i c a l l y  f o r  t h e  i r o n -  poor orange  s o i l s ,  f u r t h e r  cor rob-  
o r a t e  t h e i r  proposed fo rma t ion  by shock f u s i o n  of b a s a l t s  i n  t h e  Shor ty  
impact [ 7 ] .  
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TABLE 1 
SAMPLE NRMo w* Nm4100 I ~ s  NRM* - 1 0 0  NRM - IRMs 
( m a s s ,  g )  1 0  5emu/g 1 0  3emu/g mo NRM* NRM 

BASALTS : 
7 0 0 1 7 , 2 6 ( . 3 6 2 )  2 . 8 5  2 .02  . 7 1  1 . 1 8  . 7 1  . 3 5  4 1  

BRECC IAS : 
7 2 2 7 5 , 6 7 ( . 9 3 2 )  6 . 1  4 . 7 5  .50 4 . 7 5  

SOILS : 
7 4 2 2 0 , 5 7  ( . 2 )  $30 . 7 0  -- 11 2, 4 0  --- 30 
7 4 2 4 1 , 2 7  ( . 2 )  $60 . 6 5  -- 74  % l o 0  --- 1 2 0  
V a l l e y  f l o o r :  7 0 0 1 7  c o a r s e - q r a i n e d  v e s i c u l a r  , 71055  f i n e -  
g r a i n e d  v e s i c u l a r .  S h o r t y  crater: 7 4 2 7 5 - d e n s e  a p h a n i t i c  b a s a l t ;  
o r a n g e  ( 7 4 2 2 0 )  a n d  g r a y  ( 7 4 2 4 1 )  s o i l s .  N .  M a s s i f :  7 7 0 1 7 - b r e c -  
c i a t e d  g a b b r o  a n d  7 7 1 3 5 - g r e e n - g r a y  v e s i c u l a r  m a t r i x  b r e c c i a  f r o m  
f r a c t u r e d  S t . 7  b o u l d e r .  S. M a s s i f :  l i g h t - g r a y  m a t r i x  b r e c c i a  
( 7 2 2 7 5 )  f r o m  f o l i a t e d  b o u l d e r  1, S t . 2 .  

J TABLE 2  
A17 T s /m m Hc X~ f P a r a  f e r r o  Jrsr. 

soils (OK) (emu/g)  ( w t .  % )  (emu/g)  Jr,/Js ( o e )  .x l o 6  x 1 0  ( w t . % )  
-- ( g a u s s / o e * g )  
O r a n g e  1 7 5  . I 4 5  . 0 6 5  s . 0 1 1  . 0 7 8  ~ 9 4  5 8 . 5  . 8 6  1 7 . 5  
74220  300 . 1 2 5  . 0 5 7  % . 0 0 9  . 0 7 5  % 8 5  38 . 5 4  1 5 . 5  
G r e y  1 7 5  1 5 . 1 5  6 . 9 0  . 9 5  , 0 6 2  3 0  1 1 4  1 4 0  ~ 3 0  
7 4 2 4 1  300 4 . 3 6  1 . 9 7  . 0 7 4  . 0 1 7  8  250  3 5  $100 
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FIG. I 

l o  AF DEMAGNETIZATION OF NRY 

FIG 2 

l o  AF DEMAGNETIZATION OF 1.M. 
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Fig. 4 - courtesy American Geophysical Union, EOS. 
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