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nocrysts" within the basalt. This matching of liquidus 
and xenocryst phascs in chemical composition and in 
paragcnesis can only be achieved experimentally 0 er 
a very small P, T range. In particular. the po~sible tem
perature of precipitation is rather clo ely fixed by the 
observed degree of solid solution between co-existing 
pyroxenes and the load pressure at precipitation may 
be deduced from the relative roles of pyroxene or 
olivine as liquidus phases and by the Na 2 0 con lent of 
the clinopyroxene. It is considered that the "xenocrysts" 
are not of accidental origin but are cognate, high-pres
sure phenocrysts precipitated from the host olivine 
basalt at depths of around 50-55 kms. (load pressure 
14-16 kb) and a temperature close to 1200 DC. These 
conditions of precipitation require that the basalt liqui
dus was depressed about 130 cC below the dry liquidus 
- this is consistent with the presence of approximately 
2 ~~ water within the magma at the depth of precipita
tion of the crystals. 

The inferred high pressure phenocrysts have lower 
100 Mg/(Mg+Fe+ +) values than that inferred for par
ental mantle material or those values present in lherzo
lite or garnet peridotite xenoliths (100 Mg/(Mg+ Fe ++) 
~88-91). Thus the composition of the Auckland Id. 
olivine basalt is not considered to be that of a direct 
partial melt from mantle peridotite but rather to be a 
liquid produced from some more primitive parent mag
ma by fractional crystallization at depths ;;:: 50 km. 
While it is not possible to unequivocally deduce the 
nature of this parent magma, the Auckland rd. olivine 
basalt magma provides natural evidence of a process 
of fractional crystallization operating at about 50 km 
depth and "quenched" by the rapid eruption of both 
liquid and precipitating phases. This fractionation trend 
is dominated by pyroxene separation and in particular, 
by orthopyroxene. Although olivine accompanies the 
near-liquidus pyroxenes in the experiments, it is volu
metrically a minor percentage of the precipitated ma
terial i.e. the precipitated material would be olivine
poor pyroxenite and not peridotite mineralogy. In che
mical composition, the estimated crystal extract at 

14- 16 kb i \cry si mil ar to that deduced for the olivine 
basalt and alkali olivinc basalt by GREEt\' and RING

WOOD (1967:1). The calculatcd fractionation trend at 
14- 16 kb. ~ 1200 'c. deduced for the Auckland Id . 
olivine basalt predicts more hypersthenc-n orma tive. 
tholeiitic compositions as parental to the observed host 
basalt and predicts nephcline-normative alkali olivinc 
basalts :1S lower tempcralurc derivative liquids from 
the host basalt. The data support and extend the con
clusions of GREEN and RI 'G\\'OOD ( 1964, 1967a) on the 
dominant role of orthopyroxene and orthopyroxene + 
clinopyroxene crystallization at 13- 18 kb in producing 
a spectrum of basaltic liquids from olivine tholeiite to 
basanite. It has been demonstrated that it is poss ible 
to characterize in a rather unequivocal manner, the 
P, T conditions and water content of some magmas 
within the upper mantle , prior to rapid extrusion. 
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