
MINERAL ASSEMBLAGES IN MODEL MANTLE 943 
T.\lILE 3. Calculated IIIodal Compositions and Densities for Ideal Pyrolite Composition of Table 1 

Olivine + 
I Amphibole Plagioclase 

Assemblage Pyrolite Pyroxene P yrolite Garnet Pyrolite 
a b .. b 

--
, )l i\' inc 05.0 57.6 71.9 61.4 65 .3 65.2 

~ormal AltO, 
rr..5tali tc 17 .6 6.5 16 .8 7.8 

Jligh .\1,0. 15 .6 

Diop5ide 4 .7 
ctl:lphacite [30 % Jd] 15.3 [30% Jdj 16.8 [43 % Jdj 11.4 

70% Di 70 % Di 57% Di 
II r, rublende 31.8 21.9 13 .6 
I'b,:ioclasc (Ab .. AN .. ) 

'II""' r,;':;%~: T" 5.9 

12 % almandine 
Garnet 6 % gro3Sular 13 .3 

G % uvarovite 
6 ~ andradite 

Hutil. O.G 0.5 O.G 0 .6 0.6 0.6 
Ctromitc--magnctite 2 .6 2.3 2.6 1.7 1.7 
I ll'r,e ity, g /cm.3 3.25 3.28 3.24 3 .30 3.32 3.37 
11:0 <" t ~;,) in rock 0 .7 % 0 .5% 

-- ... -.-- -
It. Llbl., :; two ')li\"inc + amphibole ~s!-'...,mbbg(>!: 3.re c.',\('uhtL-u, on( un t h~ basis that plagioclase, clinopyroxene, and enstati te 

I"' n rum pletely replnced by an amphibole (eompositioD in mole per cent of 12 % sodll-tremolite, 12 % cummingtonite, 12 % 
,.1 r-tU1:l.ki t<.' . nnd (j 1 t;"o trcmolitc). The second a.sscmbln{;c is calcubted using as a basic control the composition of an analyzed 

',1:, rl!l~ fr ;,J1ll th .:" Li7.~\.Itl o1ivint" ' '.IjJhihrJlc 3sscil1bln~c hidl in r d "llite substitution, '\-'ith some curnmingtonite and 
• I roo ~'"j t ~ ~tlh~t i tll'i<JJl) rl.lld the pP ";5(·tlC" 1) ( cnstu.litc ns in :-"";~W "'(['mr1pC\ of the Lizard peridotite. 

I ~.) l 'yn.J.'H"nc pyrolite n~s(-mblag('s nrc pO~9ible , dppcnuing on ,,:hp!hl' r the pyroxenes, particula.rly the cnstatite, can accom
L",· ~ "i~h .11, 0, content <)r whether this appears as spinel. 

Il; .' ('.d .... llbtc d composition of the garnet compn.res well with th~l: nh';C'r\'cn by Dawson in the garnet peridotite xenolith in 
·:.h~ rli I' pre\' iously discussed. 

,rdil1~ to the model, garnet pyrolite would oc
'py 1 11 extensive region in the upper mantle, 
" "'11.\' underlying a zone of pyroxene pyrolite. 
I. .1Iodal compositions and densities inferred 
• lhe ideal pyrolite composition. In the first 
:iol1 of this paper we arrived at a preferred 

. ' lIli'''l l compo~ition for a primitive mantle 
, (· ria l. In later sections we have drawn at ten

, 'l to :t \'ariety of natural mineral assemblages 
.r :tpP:Hently are stable under different P-T 

. ".l litioIlS and in rock compositions close to 
" !t ~\lggC5ted for the mantle. In Table 3 WC' 
:' " he c:llculated modal compositions (lI'eight 
, :- ccnt) and rock densities for analogous as-

· ,hb!!cs in the cbosen mantle comp08ition of 
-. ! \' 1. The high content of Fe,O. in the ~hosen 

· po, it ion (cf. footnote, T able 3) ami it ~ cal
, ' ion as magnetite, together \\'ith the calcub-
1 of TiO, as mtile, introduce a bias towa rd 
~!,'h' hirrh \'alues in tbe calcula ted dl'n-itie~. 

r ~';q·r r. this is cOnf.;istent fo r 11 I ' ,l .. , 

scmblages and does not affect the relative densi
ties. 

8. DisCl/,ssion. The data we have collected 
show conclusively thot rocks of peridotitic com
position with low but essential AL03, CaO, and 
Na~O crystallize in four distinct mineral as
"emblages, dependent upon the P-T conditions 
of crystallization. 
1. Olivine + amphibole + accc,~ory chromian 

spineL 
2. Olivine + plagioclase + enstatite + clino

pyroxene + accessory chromian spineL 
3. Oli\'ine + aluminous enstatite + aluminous 

clinopyroxene + spinel. 
+. Oli\'ine + pyrope garnet + PYI'OxC'lle (s) . 

All these assemblages are domina ted by olivine 
as the major mineral present . 
The four mineral assemblages :1grce lIith tho~c 

which were suggested in a model for the upper 
mantle proposed by Rin(Jwood [HHl2a, b]. 
Furtherlllore the inferred rcla liw pn ~- I 


