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Bay or Islands ophiolite barzburgites and refractory melts: the PGE story 
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The Springers Hill area of Lewis Hills Massif, Bay of Islands 
Ophiolite Complex, western Newfoundland, preserves a section 
of highly depleted m~tle harzburgite into which are in1ruded 
cm-m wide veins and dykes of dunite and pyroxenite. The 
harzburgite is comrose.d of olivine, orthopyroxene and chromite. 
The orthopyroxene often preserves corroded margins where it 
breaks down to olivine. Thesefeatures,coupled with the absence 
of clinopyroxene, plagioclase and primary base meLal sulphides, 
clearly support the origin of the harzburgite as a residue from 
extreme partial melting. The veins and dykes occur as successive 
intrusions of dunite ± chromitite, orthopyroxenite and clinopy
roxenite. The veins and dykes do not represent liquid composi
tions, but crystal fractionates from a melt As such, their 
fractionation sequence mimics that of melts derived from.refrac
tory mantle sources, e.g., boninites. 

Platinum group element (PGE) concentrations have been 
detennined in all of the above mentioned rock types. Dunitesand 
chromitites have Pd/Ir= 0.19-0.88. Enrichment in Os, Ir and Ru 
is due to the occurrence of Os-laurite in chromite. The orthopy
roxenites contain primary Pt- and Pd-arsenide grains hosted 
within fresh orthopyroxene. Consequently, orthopyroxenites 
preserve Pd/Ir= 32-4 73. -Complex Pt-Pd-Co-Ni arsenide phases, 
native Pt and Cu, Pd-Cu alloys and Cu bearing, Ni-rich pentlan
dites make their first appearance in the clinopyroxenites {Pd/Ir= 
86-219). The complementary evolution of the PGEs with crysLal 
fractionation indicates that the veins and dykes are comagmatic, 
and that the PGE concentrations are magmatic and not the result 
of alteration. 

Harzburgites have Pd/Ir= 1.2-1. 7 which disagree with their 
origin as man Lie residues. The orthopyroxene content ofharzbur-
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gite is greater where it borders orthopyroxenite dykes. Petrogra
phic examination of onhopyroxene-enriched harzburgites re
veals delicate, interstitial orthopyroxene grains, which are con-

sidered melt impregnations. The elevated Pd/Ir ratios in harzbur
gite are thus lhe product of addition of an orlhopyroxenite 
component(high Pd/Ir) to truly residual harzburgite (Pd/Ir «1 ). 




