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Specific fer romagnet ic  resonance  (FMR)  intensi t ies  [l, 21 have been 
m e a s u r e d  for  a n  Apollo-17 d a r k  mantle so i l  (75081) and fo r  sk im (78481) 
and t rench-bot tom (78421) so i l s  f r o m  the Sculptured Hil ls-val ley floor con- 
tact.  The resu l t s  tabulated i n  Table I sugges t  that  the distr ibution of 
f e r romagne t i c  phases  in  the Taurus -L i t t row Valley i s  r emarkab ly  uniform 
over l a t e r a l  d is tances  -- 3 k m  and to  depths - 25 cm. It i s  a l so  seen  that 
the total  concentrat ion of f e r romagne t i c  constituents and the partitioning [2] 
of single domain (SD) t superparamagnet ic  (SPM) v e r s u s  multidomain (MD) 
+ acicular  components is  r emarkab ly  s i m i l a r  to  previous determinations [1] 
fo r  o ther  m a t u r e  lunar  soi ls .  

Previous  evidence has indicated that the total  concentrat ion of f e r r o -  
magnetic  constituents m a y  be cor re la t ed  with so i l  matur i ty  [l] and m o r e  
specif ical ly with the concentrat ion of glass-welded aggregates [3]. How- 
ever ,  the sk im and trench-bottom soi ls  f r o m  Sta. 8 display nearly identical 
FWR intensi t ies  i n  con t ras t  t o  a r e p o r t  [4] that the t r ench  sample  contains 
twice the amount of agglutinates. While th is  discrepancy m a y  be due to 
sampling e r r o r  in  the FMR experiment,  previous data (Table I, fo r  ins tance)  
indicate that  such random var ia t ions  a r e  general ly l e s s  than *25%. It i s  
thus possible that a significant f rac t ion  of the fer romagnet ic  phases in the 
lunar  so i l s  i s  associa ted  with comminuted rocks ,  in spite of the fac t  that  
magnetic  separa t ion  exper iments  tend t o  concentrate the g l a s s e s  [3]. 

About 14% of the total  FMR intensity of 75081 appears  [2, 51 to be due to 
magneti te- l ike phases.  While - 0.17 wt 70 magnetite has been found in the 
orange so i l  74220 [6] and orange g lasses  a r e  p resen t  in nearly a l l  d a r k  
mantle so i l s  (average  10%) [4], this  orange g lass  component can  account 
fo r  only a tenth of the es t imated  [2] "magnetite" content of 75081. It has  
been demonst ra ted  [5, 71 that  such  "magnetite-like" constituents could have 
resul ted  f r o m  the interact ion of finely divided lunar m a t e r i a l  with water  

0 
vapor a t  t e m p e r a t u r e s  - 750 C. C a r t e r  and McKay [8] have suggested that 
reduction of i ron  bearing s i l ica tes  by hydrogen could be a source  of water  
i n  impact-generated base  s u r g e  deposi ts ,  and Schmitt [9] has  cited severa l  
p ieces  of evidence f o r  fluidized m a s s  t r anspor t  a t  the Taurus-Li t t row si te .  
The  uniformity of the  m e a s u r e d  FMR intensi t ies  (Table I) and the es t imated  
magnetite contents [2] of luna r  so i l s  support  the suggestion [9] that fluidized 
flows may  have been a continuing factor  in  the  depositional h is tory  of the 
Taurus -  Lit t row Valley and many other  regions of the Moon. 
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Tab le  I. Specific f e r r o m a g n e t i c  r e s o n a n c e  in tens i t i e s  of s o m e  Apollo 17 so i l s ,  with 
c o m p a r i s o n  t o  typical  va lues  f o r  o t h e r  l u n a r  units  and t o  the  o range  and g r e e n  
g l a s s e s .  

a 
All da ta  analyzed by a method d e s c r i b e d  by Grisc.om et [I, 21. Values  a r e  c o n v e r t i b l e  
to  wt  % meta l l i c  i r o n  by divis ion by 500 o r  to  wt 70 magnet i te  by divis ion by 227. 

b ~ e ~ ~ l t ~  taken f r o m  G r i s c o m  et [I]. . 
C ~ x p e r i m e n t a l  s p e c t r a  c o u r t e s e y  of R. A. Weeks. Normal izat ion of in tensi ty  da ta  t o  r e s t  

of Tab le  i s  approx imate  ( e s t ima ted  e r r o r  l imi t s :  k5 0%). 
d ~ h e s e  in tensi t ies  have  b e e n  a s c r i b e d  e n t i r e l y  to  "magnetite". (See Ref. [l] and fu tu re  

publications by Weeks,  et and  G r i s c o m  e). 
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Descr ip t ion  of s a m p l e  
and  env i ronment  

Average  of four  m a r e  s o i l s  
col lec ted f r o m  m a t u r e  i n t e r - c r a t e r  
s u r f a c e s .  

D a r k  mant l e ,  upper  5 c m  

Sculptured Hi l ls  s k i m  s o i l  

Sculptured Hi l l s ,  bottom 10 c m  
of 25 c m  t r e n c h  

Average  of two m a t u r e  Cayley 
P la ins  Soils 

Average  of 4 i m m a t u r e  s o i l s  (10. 
s u b  s a m p l e s )  f r o m  North  Ray 
e jec ta  b lanket  

Orange  soi l ,  unsepara ted  

G r e e n  g l a s s  s e p a r a t e  


