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Recent s t u d i e s  (1 ) have shown t h a t  t h e  average c o n t i n e n t a l  c r u s t  has d i s -  
t i n c t l y  lower  1 4 3 ~ d / 1 4 4 ~ d  and SmINd r a t i o s  than t h e  upper mant le .  The low Sm/ 
Nd r a t i o s  i n  these c o n t i n e n t a l  rocks  a r e  be l i eved  t o  have r e s u l t e d  f rom REE 
f r a c t i o n a t i o n  d u r i n g  c rus t -man t le  e v o l u t i o n .  To t h i s  da te  a l l  measurements o f  
Nd-i s o t o p i  c  compos i t ion  have been on rocks  d e r i v e d  i n d i r e c t l y  f rom t h e  upper 
mant le-such as midocean r i d g e  t h o l e i i t e s  and a l k a l i  o l i v i n e  b a s a l t .  I n  o r d e r  
t o  b e t t e r  understand t h e  Sm-Nd systemat ics  d u r i n g  c rus t -man t le  e v o l u t i o n ,  we 
have undertaken a  s tudy  i n v o l v i n g  measurements o f  Sm, Nd con ten ts  and t h e  Nd- 
i s o t o p i c  compos i t ion  i n  some d i r e c t  samples o f  t h e  upper mant le .  The p r e s e n t  
s tudy r e p o r t s  some p r e l  i m i n a r y  r e s u l t s .  

O f  t h e  p o s s i b l e  upper man t le  m ine ra ls ,  c l inopyroxene,  ga rne t  and amphi- 
bo le  a r e  t h e  most l i k e l y  r e s e r v o i r s  o f  t h e  REE i n  t h e  mant le .  The Sm, Nd con- 
t e n t s  and t h e  1 4 3 ~ d / 1 4 4 ~ d  r a t i o s  i n  t h r e e  o f  these m inera ls ,  " d i r e c t l y "  de- 
r i v e d  f rom t h e  upper man t le  a r e  g i v e n  i n  t a b l e  1. Sample B-33 i s  a  coarse 
g r a n u l a r  ga rne t  1  he rzo l  i t e  xenol  i t h  i n  t h e  k imber l  i t e  p i p e  o f  Bul  t f o n t e i n  i n  
South A f r i c a .  The t i m e  o f  emplacement o f  t h i s  p i p e  i s  90 m.y. (2),The r o c k  i s  
r e l a t i v e l y  u n a l t e r e d  and i t  was p o s s i b l e  t o  handpick under a  b i n o c u l a r  m i c r o -  
scope c l e a r ,  u n a l t e r e d  g r a i n s  o f  g a r n e t  and c l  i nopyroxene. Appl i c a t i o n  o f  py- 
roxene geothermometry and geobarometry (3-4)  suggests temperature and p ressure  
o f  e q u i l i b r a t i o n  o f  1000°C and 50 kb, r e s p e c t i v e l y ,  f o r  t h i s  x e n o l i t h .  I n  
o t h e r  words, t h i s  r o c k  i s  a  r e p r e s e n t a t i v e  sample a t  a  150 km depth o f  t h e  sub- 
c o n t i n e n t a l  mant le  beneath South A f r i c a  90 m i l l i o n  years  ago. 

The amphibole sample (H-13) i s  a  s i n g l e  megacryst found i n  a s s o c i a t i o n  
w i t h  s i m i l a r  amphibole bear ing  p e r i d o t i t e  x e n o l i t h s  i n  a l k a l i  b a s a l t  f rom D i s h  
H i l l ,  C a l i f o r n i a .  The age o f  e r u p t i o n  of hos t  b a s a l t  i s  P l i o - P l e i s t o c e n e .  

The data  i n  t a b l e  1  show t h a t  t h e  Sm/Nd r a t i o  i s  l owes t  i n  t h e  c l i n o p y -  
roxene, i n t e r m e d i a t e  i n  the  amphibole and h i g h e s t  i n  t h e  ga rne t .  However, t h e  
143Nd/144~d  r a t i o s  i n  these m i n e r a l s  a r e  n o t  d i r e c t l y  c o r r e l a t e d  w i t h  t h e i r  Sm/ 
Nd r a t i o s ,  suggest ing complex, heterogeneous behav ior .  A1 though t h e  p r e s e n t  
143Nd/144Nd r a t i o s  i n  t h e  c o e x i s t i n g  pyroxene and ga rne t  a r e  i d e n t i c a l  w i t h i n  
exper imenta l  u n c e r t a i n t i e s ,  t h e  i n i t i a l  1 4 3 ~ d / 1 4 4 N d  r a t i o s  i n  t h e  ga rne t  must 
have been lower, o f  t h e  o rde r  o f  0.51 21, 90 m i l  1  i o n  years  ago a t  t h e  t i m e  of 
p i p e  emplacement. 

The 143~d /144Nd r a t i o s  o f  t h e  m ine ra ls ,  r e p o r t e d  i n  t a b l e  1, suppor t  t h e  
e n e r a l l y  acce t e d  n o t i o n  t h a t  t h e  up e r  mant le  i s  heterogeneous. The am h i -  P 

suppor t i ng  the  proposa l  o f  Basu and Murthy (6 )  t h a t  these amphiboles p l a  
!i % o l e  has h i g h  P 4 3 ~ d / 1 4 4 ~ d  r a t i o s  s i m i  a r  t o  midocean r i d g e  t h o l e i i t e s  (MO B ) ( 5 )  

i a s i g n i f i c a n t  r o l e  i n  t h e  genesis of  MORB. On t h e  o t h e r  hand, t h e  lower  3Nd/ 
144Nd r a t i o s  o f  t h e  g a r n e t  1  h e r z o l i t e  a r e  compat ib le  w i t h  t h e  d e r i v a t i o n  of  
a1 k a l i c  b a s a l t s  f rom t h i s  r o c k .  
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Table - 1 

Sample Mineral ~m ~d 147 ~ m /  144Nd 1'43#d/1 44Nd* 
( P P ~ )  

B-33 Granular Diopside 2.283 
Garnet 
Lherzolite from 
Bul t fon te in  
Kimberl i t e  pipe, 
South Africa Garnet 1.711 

H-13 Kaersutite 
inclusion in 
a1 kal i basa l t ,  
from Dish H i l l ,  
Cal i fo rn ia  Kaersuti t e  

(amphibole) 4.479 15.664 0.173 0.51 3088530 

*Ratios were normaled t o  1 5 0 ~ d / 1 4 4 ~ d  = 0.236433. Uncertainties correspond t o  the  l a s t  f i g u r e  and 
a r e  20 mean. Uncertaint ies  i n  measuring t h e  concentrations a r e  estimated t o  be l e s s  than 0.1%. 
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