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Chrome contents  o f  orthopyroxene have been determined f o r  a l l  t h e  
sp i ne l  - opx sa tu ra ted  experiments descr ibed i n  t he  accompanying abs t rac t  
(Barnes, t h i s  vo l  ume) . Orthopyroxenes i n  these experiments a re  b ronz i  t e s  
having mol. % En between 76 and 90. The C r  content  o f  opx c o e x i s t i n g  w i t h  
sp ine l  va r i es  between oxygen b u f f e r  curves from 0.5-0.6 wt .% Cr203 a t  NNO 
and QFM, t o  1.0-1.2% a t  IN, and i s  independent o f  temperature a long each 
b u f f e r  curve. Opxlmelt p a r t i t i o n  c o e f f i c i e n t s  f o r  C r  (expressed as r a t i o  of 
wt. % )  a re  presented i n  f i g u r e  1. D increases w i t h  fa1  1 i n g  temperature and 
inc reas ing  oxygen f ugac i t y ,  f rom ab%t 1 a t  1330 and I W  t o  12 a t  1160 and 
QFM. As i n  t h e  case o f  t h e  s o l u b i l  i t y  data, t h e  oxygen f u g a c i t y  dependence 
i s  a t t r i b u t a b l e  t o  changing C r ( I I 1 )  t o  C r ( I 1 )  r a t i o .  D values f o r  C r ( I I 1 )  
have been ca l cu l a ted  a f t e r  c o r r e c t i n g  f o r  t h i s  e f f e c t ,  us ing  t h e  r e s u l t s  of 
t h e  sp ine l  - me l t  exchange c a l c u l a t i o n  g iven i n  [I]. The regress ion  o f  l o g  D 
f o r  C r ( I I 1 )  vs. r ec i p roca l  temperature i s  shown i n  f i g u r e  2. 
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FIGURE 1. Experimental determinations of DCr vs. 
temperature along and between various oxygen buffer 
curves. Open symbols: isothermal runs, closed symbols: 
runs cooled from 1iquidu.s. Error bars = 2 X std. error of 
mean probe determination (some error bars have been 
mitted for clarity). Inset shows contours on D in log f02 
- T space. 

FIGURE 2. Regression of log D for Cr3+ vs. reciprocal 
temperature, after correction for Cr(III)/Cr(II) ratio in 
silicate melt as described in [I]. 
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A p p l i c a t i o n  t o  layered  i n t r us i ons .  I n  t h e  S t i l l w a t e r  Complex, chromi te  seams - 
are  r e s t r i c t e d  t o  t h e  o l i v i n e  - r i c h  lower 20% o f  t h e  cumulate s t r a t i g raphy .  
Chromi t e  i s  r a r e  t o  absent i n  pyroxeni  t i  c cumul ates, and absent a1 toge ther  
i n  t h e  o v e r l y i n g  gabbros and n o r i t e s  o f  ' t h e  Lower Banded Series. I n  t h e  
Bushvel d Complex, i n  con t ras t ,  chromi te  seams commonly occur w i t h i n  o r tho-  
py roxen i te  layers ,  and extend w e l l  up i n t o  t h e  n o r i t i c  and a n o r t h o s i t i c  
Upper C r i t i c a l  Zone. H i l l  and Roeder [21  observed a p e r i t e c t i c  r e a c t i o n  
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r e 1  a t i  onsh i  p  between chromi  t e  and 
py roxene ;  t h i s  accoun t s  f o r  t h e  
d i s t r i b u t i o n  o f  c h r o m i t e  i n  t h e  

z S t i l l w a t e r ,  bu t  no t  i n  t h e  Bushveld. 
.so 5 F i g u r e  3  shows model c u r v e s  f o r  

= v a r i a t i o n  o f  C r  ( t o t a l  C r  expressed as t C r  03)  i n  a  hypo the t i ca l  s i l i c a t e  me l t ,  - .roc caqcu l  a t e d  f r o m  t h e  r e g r e s s e d  
; experimental data  a t  QFM and I W .  I n  
* both cases, t h e  me l t  i s  assumed t o  be 

i n i t i a l l y  sa tu ra ted  w i t h  bo th  opx and 
- l o  chromite. S o l i d  curves show t h e  t r e n d  

1300 1250 1200 1150 o f  C r  i n  t h e  l i q u i d  due t o  
Temperature, c c r y s t a l  1  i z a t i  on o f  s i  1  i c a t e s  a1 one 

(opx,  j o i n e d  by  p l a g i o c l a s e  a t  t h e  
p o i n t  o f  i n f l e c t i o n ) .  A t  I W ,  t h e  

F I ~ E  3. w e 1  curves for var ia t ion  i n  Cr i n  melt ( t o t a l  s i  1  i ca te  f r a c t i  ona t i  on t r e n d  p l  o t s  we1 1  
Cr expressed as Cr 0 ) at  QFM ( l e f t  axis)  and 1Y ( r i g h t  
1x1s).  % l i d  curve2& fractionation of OPX r plag. ( t o  above t h e  chromi te  s a t u r a t i o n  surface. 
r ight  of In f lec t ion)  alone. Dashed curve i s  experimental 
c h r o i t c  saturation surface frm Cll. The m e l t  must f o l l o w  t h e  lower  o f  t h e  

two paths; t he re fo re ,  a t  IN, t h e  m e l t  
f o l  1  ows t h e  chromi  t e  s a t u r a t i o n  
surface, and chromi te  and opx cont inue 

t o  c r y s t a l l i z e  t oge the r  throughout.  A t  QFM, however, t h e  sp i ne l  s a t u r a t i o n  
surface and t h e  s i l i c a t e  f r a c t i o n a t i o n  t r e n d  are almost co inc iden t ,  such 
t h a t  minor f l u c t u a t i o n s  i n  cond i t i ons  may determine %hether o r  no t  chromi te  
w i l l  c r y s t a l  1  i z e  a long w i t h  opx. Below about 1200 , con t i nu i ng  pyroxene 
f r a c t i o n a t i o n  p u l l s  t h e  me l t  below t h e  sp ine l  s a t u r a t i o n  surface, and 
c h r o m i t e  ceases t o  c r y s t a l l i z e .  The l a t t e r  case co r responds  t o  t h e  
S t i l l w a t e r  Complex, where c h r o m i t e  d i s a p p e a r s  be low t h e  t o p  o f  t h e  
u l  t ramaf  i c cumul ates. The Bushvel d  Compl ex may have c r y s t a l  1  i zed under 
somewhat more reduc ing cond i t i ons ,  such t h a t  c o - p r e c i p i t a t i o n  o f  chromi te  
and opx extends over a  wider  range, and chromi te  s a t u r a t i o n  p e r s i s t s  t o  a  
h igher  s t r a t i g r a p h i c  l e v e l .  

The e x p e r i m e n t a l  d a t a  i n d i c a t e  t h a t  C r  c o n t e n t s  o f  py roxenes  
c r y s t a l  1  i z i  ng a1 ong t h e  sp ine l  s a t u r a t i o n  sur face should remain constant  
a long a  g iven oxygen b u f f e r  curve. A t  C r  contents  below chromi te  sa tu ra t ion ,  
opx becomes p rog ress i ve l y  deple ted i n  C r  f o r  oxygen f u g a c i t i e s  a t  o r  above 
t h e  WM buffer, w h i l e  a t  I W  pyroxene C r  contents  increase s l i g h t l y  w i t h  
f r a c t i o n a t i o n  i n  t h e  absence o f  sp ine l .  Th is  i s  due t o  t h e  combinat ion o f  
low D values under reduc ing cond i t i ons  w i t h  t h e  temperature dependence o f  C r  
p a r t i t i o n i n g .  The model QFM t rends  c l o s e l y  match t h e  observed t r e n d  o f  C r  i n  
S t i l  l w a t e r  b ronz i te .  
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