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An unusual N i  Fe oxide-01 i v i  ne -sp ine l  assemblage, t h e  Bon Accord 
d e p o s i t  (BA), occurs  i n  t h e  3.5-3.6 Ga u l t r a m a f i c  rocks  o f  t h e  Rarber ton  
greenstone be1 t, South A f r i c a .  T r e v o r i t e  i s  t h e  predominant n i c k e l  ox ide ,  
1  i e b e n b e r g i t e  ( n i c k e l  01 i v i n e )  and two r a r e  s p i n e l  s  (coba l  t - r i c h  cochromi t e  
and t h e  n i c k e l - r i c h  n i c o c h r o m i t e )  a l s o  occur.  It has been suggested t h a t  
BA was an Archean m e t e o r i t e  f a l l  ( 1 ) .  The t r a c e  element compos i t i on  o f  BA 
i s  d i s t i n c t i v e  and p e c u l i a r .  Nine whole rock  samples ana lysed f rom RA a r e  
2-4 t i m e s  en r i ched  i n  n i c k e l  compared w i t h  i ron-meteor i  t e s  ( FeM) . The 
extreme N i  enr ichment can be seen i n  t h e i r  h i g h  N i /Fe and Ni/Co r a t i o s  w i t h  
respec t  t o  FeM (Tab le  1 ) .  These r a t i o s  (0.6-0.9) a r e  much l ower  t han  
Awaru i te  ( - 3 ) .  On t h e  o t h e r  hand c o b a l t ,  which i s  more s i d e r o p h i l e  t han  
N i ,  i s  o n l y  s l i g h t l y  d e p l e t e d  (0.7-0.8) compared w i t h  FeM, w h i l s t  Cr i s  
even more s t r o n g l y  dep le ted :  Co/Cr r a t i o s  a r e  ve ry  h i g h  compared t o  any 
m e t e o r i t i c  value.  Au i s  ex t reme ly  d e p l e t e d  r e l a t i v e  t o  FeM; i t ' s  va lues  
a r e  more a k i n  t o  t hose  i n  C I  c h o n d r i t e s .  

R A  i s  r i c h  i n  P l a t i n u m  Group Elements (PGE). PGE c o n c e n t r a t i o n s  a r e  
shown on a  C I  c h o n d r i t e  no rma l i zed  p l o t  ( F i g .  1 ) .  The no rma l i zed  nob le  
metal  f i e l d  i s  ve ry  assymet r i c ,  w i t h  c o n c e n t r a t i o n s  o f  t h e  
h i  gh-me1 t i n g - t e m p e r a t u r e  PGE' s  (HTPGE; >2500°c) 0s and I r  t h a t  range from 
h i g h l y  d e p l e t e d  t o  s l i g h t l y  en r i ched  r e l a t i v e  t o  C I  c h o n d r i t e ,  and w i t h  t h e  
1  ower-me1 t i n g - t e m p e r a t u r e  PGE' s  (LTPGE ; 1 5 0 0 ~ ~  - 2 0 0 0 ~ ~ ) ~  Rh, P t  and Pd 
rang ing  f rom s l i g h t l y  d e p l e t e d  t o  ex t reme ly  en r i ched  r e l a t i v e  t o  C I  
chondr i  t e .  There a r e  d i s t i n c t  R h - p o s i t i v e  and P t -nega t i ve  anomalies. rPGE 
+ Aul  c o n c e n t r a t i o n s  i n  t h e  BA samples a r e  u n l i k e  these  o f  FeM (Tab le  1 ) :  
t h e y  a re  more a k i n  t o  t h e  va lues  f rom c h o n d r i t i c  me teo r i t es .  However, t h e  
PGE p a t t e r n s  a r e  v e r y  d i s t i n c t :  m e t e o r i t e s  do n o t  d i s p l a y  t h e  Rh and P t  
anomal ies we observe i n  BA ( F i g .  2 ) .  Moreover, t h e  P d / I r  and t h e  N i / I r  
r a t i o s  (Tab le  1 )  a r e  d i s t i n c t l y  h i g h e r  t h a n  any i n  me teo r i t es .  We 
conclude,  on geochemical grounds, t h a t  t h e  R A  d e p o s i t  does n o t  correspond 
i n  compos i t i on  t o  any known m e t e o r i t e .  On t h e  c o n t r a r y ,  a  3.5 Ga model 
Pb-age f o r  BA suggests a  cogene t i c  o r i g i n  f o r  t h e  d e p o s i t  and t h e  s i m i l a r  
age hos t  rocks .  The r e g i o n a l  geochemis t ry  and g e o l o g i c a l  obse rva t i ons  show 
t h a t  t h e  BA d e p o s i t  occu rs  i n  an e x t e n s i v e  sheet  o f  A lp ine - t ype  u l t r a m a f i c s  
which g e n e r a l l y  c o n t a i n  e l e v a t e d  n i c k e l  values.  We b e l i e v e  o u r  r e s u l t s  t o  
be more c o n s i s t e n t  w i t h  an endogeneous r e l a t i o n s h i p ,  between t h e  u l  t r a m a f i c  
h o s t  r o c k  and BA. The p a r t i a l  d e p l e t i o n  o f  HTPGE values,  t h e  
n o n - c h o n d r i t i c  r a t i o s  o f  Fe, N i ,  and Co and t h e  r e s e t t i n g  o f  t h e  U-Pb 
sys temat i cs  i s  bes t  e x p l a i n e d  i f  we i n t e r p r e t  t h e  BA d e p o s i t  as d e r i v e d  
from a  dynami c a l  l y  empl aced mant l  e  h e t e r o g e n e i t y  which developed, a t  1  e a s t  
p a r t i a l l y ,  d u r i n g  t h e  ascent  o f  a  3.5 Ga man t le  m a t e r i a l ,  f rom a  source 
r e g i o n  a t  tempera tures  g r e a t e r  t h a n  2 6 0 0 ~ ~  and a  geochemistry " l e f t  over "  
f rom i n e f f i c i e n t  c o r e  fo rma t ion .  

We suggest t h a t  s i m i l a r  u l  t r a m a f i c  rocks ,  w i t h  BA-1 i ke i n c l u s i o n s ,  
fo rm a  s i g n i f i c a n t  p r o p o r t i o n  o f  t h e  southern  A f r i c a n  tec tosphere  known t o  
c o n t a i n  o l d  m a t e r i a l  f rom t h e  occur rence o f  3.2-3.3 Ga diamonds i n  
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kimber l  i t e s  ( 2 ) .  T h i s  c r a t o n i c  kee l  has been e p i s o d i c a l  iy t r a v e r s e d  and 
sampl ed by magmas o f  major  igneous p rov inces ,  i n c l  u d i  ng upper Cretaceous 
k i m b e r l i t e s  (diamonds may c o n t a i n  up t o  160 pprn I r i d i u m )  and 
Cre taceous -Te r t i a ry  (K-T)  b a s a l t s .  PGE p a t t e r n s  a t  BA a re  s i m i l a r  t o  t h e  
PGE p a t t e r n s  recorded i n  t h e  Danish K-T boundary c l a y  ( F i g .  3 ) .  We suggest 
t h a t  t h e  l ower  l i t h o s p h e r e  may be a  source f o r  such PGE-spikes, b rough t  t o  
t h e  sur face by igneous processes. Whether o r  n o t  such major  igneous events  
were t r i  ggered by  e x t r a t e r r e s t r i a l  impacts  o r  by e x t r a o r d i n a r y  man t le  c r i s e s ,  
remains t o  be seen. 
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F igu re  capt ions: (1) PGE p l o t s  o f  Bon Accord i te  samples. PGE a re  p l o t t e d  
i n  o rde r  o f  decreasing me l t i ng  temperatures from l e f t  t o  r i g h t .  Note the  
l a r g e  range i n  0s and Ir values and t h e  d i s t i n c t  negat ive  P t  anomaly i n  most 
o f  t he  samples. Chondr i te  values frm r e f .  3. (2) PGE p l o t s  o f  var ious  
meteor i tes  which we have measured, no te  t h e  con t ras t  w i t h  Bon Accord samples 
(3) PGE p l o t s  o f  t he  Danish Cretaceous-Tert iary (K-T)  boundary clay,  
measured on independent ly c o l l e c t e d  samples i n  two d i f f e r e n t  l abo ra to r i es .  
There i s  good agreement between Ganapathy's ( r e f .  4 )  and ours  (W i t s ) .  Note 
t h e  d i s t i n c t  negat ive  P t  anomaly, which i s  a l s o  present  i n  some o f  the  BA 
samples, b u t  n o t  i n  t he  meteor i tes  which we have measured. 
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