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The composition of primitive mantle i s  es tbmted by a mass balance 
approach t ha t  does not make & p r i o r i  assignments of basalt :  pe r ido t i t e  r a t i o s  
o r  LIGcontents of these  components. Primitive m t l e  i s  t rea ted  a s  a f i ve  
component system: c rus t ,  u l t r a m f i c  rock (UMR), LIL-depleted basal t  (MORB), 
orthopyroxene-rich rock (OPX) and an LIGenriched component, Q.  The Q 
component of mantle nodules and enriched basa l t s  i s  similar ,  i n  LIL  r a t i o s ,  
t o  Idmberlite. Mantle magnas, i n  fac t ,  can be modelled as mixtures of MORB 
and kimberlite, Kimberlite i s  similar i n  composition t o  KREEF except it has 
been i n  equilibrium with eclogi te  ra the r  than plagioclase. In a large body, 
such a s  the  Earth, a buried eclogite cumulate i s  the  equivalent of the  
anorthosit ic  crus t  on a d l  body such as the Moon. The components a r e  
combined t o  give chondritic r a t i o s  of the  oxyphile ref ractory  elements. I n  
this way, one can estimate the  vo l a t i l e  and siderophile content of the mantle. 
The calculated mixing r a t i o s  are UMR (32.6%), OPX (59.8%), MORB (6.7%),  
CRUST (0.555%) and Q (0.11%). The primitive m t l e  laas K = 152 ppm, U = 0.020 
ppm, Th = 0.078 ppm, K/U = 7724 and Rb/Sr = 0.025. The r a t i o s  a r e  s ignif i -  
cantly l e s s  than previous estimates but ,  i n  general, there  i s  good agreement 
with the comochemical model of Morgan and Anders (M & A,  Ref. 1) . 

Table 1 gives the  composition of the  f i ve  camponents and the  resul t ing 
primitive mantle (mantle + crus t ) .  The last two columns a r e  primitive mantle 
normlized t o  1.48 times t he  M & A values and t o  C 1  chondrites. A s  
intermediate s teps  we have a l so  estimated t he  composition of t he  p i c r i t i c  
parent t o  MORB, the  undepleted source region (UDS) and the upper and lower 
mantle. Table 2 gives c r i t i c a l  element r a t i o s  f o r  the  various regions. 
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TABLE 2 : CRITICAL RATIOS 
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TABLE 1 r CHEMICAI 

UMR K I M 8  CRUST P ICR 

- COMP 

OPX 

'OSITICXJ OF W L E  COMPONENTS 

UDS M L E  M A M L E  N O M L I Z E D  
UPPER L W E R  *CRUST I.MA C l  

7.48 3.49 1.50 2.89 .76 .87 
259 91 1 28 1.39 .31 

1.32 .60 .04 .2 1.18 .26 
9.80 18.67 21.31 20.52 1.08 1.46 
6.95 3.65 1.33 2.02 .97 1.57 

23 22.2 22.48 22.40 1.00 1.44 
387 170 9 57 .02 -05 
458 158 1 48 .002 .803 
79 27 .07 8 -27 m81 

1356 475 14 151 .76 .17 
6.87 3.89 1.48 2.20 .96 1.58 

32 22 13 15 1.09 1.99 
4477 2159 830 1225 1.01 1.86 

176 110 63 77 .63 1.24 
907 1969 2500 2342 .38 .67 

1066 1029 1010 1016 .91 .38 
6.39 6.18 6.08 6.11 .13 .22 

64 91 105 101 .08 .13 
611 1610 2110 1961 .07 .13 

62 31 28 29 .62 .18 
70 63 26 37 .34 .88 
15 7 3 4 .94 .31 

1.4 1.2 1.1 1.13 .10 -02 
.14 .06 -01 .02 ,082 ,001 

3.32 1.19 .05 .39 .57 -11 
109 42 5 16.2 .94 1.42 
19 9 .7  3.3 .84 1.57 
60 27 6 13 1.18 2.20 

4.3 2 .5 .97 1.31 2.15 
.02 .01 .001 .083 .05 .O1 
.11 .85 .01 -02 1.03 .03 
.06 .02 8 -01 2.13 -05 

1.34 -79 -52 -60 1.04 m24 
.13 .05 ,083 .02 -68  .05 
34 13 1.7 5 .88 1.45 

3 .8  1.63 .12 -57  1.82 1.56 
8.28 3.90 .34 1.40 -93 1.46 
6.03 2.88 .23 1.02 1.08 1.43 
1.90 .92 .07 .32 .96 1.48 

.70 .36 .03 .13 1.10 1.48 

.44 .241 -02 .09 1.09 1.51 
1.72 .88 .09 .32 .95 1.38 

-27 m14 -02 m06 -96 1.46 
1.30 6 .20 .33 .98 1.96 

.28 .il .ee .04 1.18 1.24 

.89 .45 .10 .21 ,8023 ,083 
1.88 2.43 3.10 2.90 .Be22 ,003 

.88 2.43 3.20 2.97 .0024 ,003 
-62 .53 -49 -58 -0813 me02 
.03 .82 .00 .O1 1.28 .03 
-60 .33 -83 m12 1.19 .03 
.02 .01 .00 .003 .75 .02 
-48 -224 -814 -077 .96 1.58 
.12 .a57 .004 .02 -98 1.48 
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