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                    Abstract

Major and trace element analyses of 130 lavas, including rare earth elements (REE) for 90 of them, are used to investigate geochemical variation in this lava series. The lavas are divided into six compositional groups, ranging from high magnesia basalt to rhyolite, on the basis of Fe/Mg ratio and the phenocryst phase assemblage. The high magnesia basalts range from tholeiitic to transitional and show a correlation between silica saturation and light REE enrichment. This chemical variation cannot be explained in terms of open or closed system crystal fractionation involving the observed phenocryst phases, but is probably the result of a two (or more) stage mantle process. When the observed vertical chemical zonation and subsequent erosion of the lava pile are taken into account, it is apparent that a range of basaltic compositions has been available for eruption throughout the history of the lava pile.
The evolved (low Mg) lavas belong to a spectrum of closed system crystal fractionation trends derived from each of the high magnesia basalts. However, silicic and intermediate lavas are all derived from the more light REE enriched basalts. The crystal fractionation model is quantified using a least squares mixing computer program for the major elements and the Rayleigh equation for the REE. The importance of minor phases (i.e. iron-titanium oxides and apatite) in controlling both major and trace element behaviour in the residual liquid during crystal fractionation is established. The large calculated bulk solid/liquid distribution coefficients for most of the analysed trace elements, at certain compositional intervals in the series, suggest that few, if any, of the elements can be considered as totally incompatible. In detail the chemical variation in the silicic and intermediate lavas cannot be produced by the partial melting of a basaltic source. Hybrid intermediate lavas can be distinguished chemically from differentiates because they lie on linear trends between basalt and rhyolite for most elements. Intermediate differentiates are only formed in a narrow crystallization interval which, together with their need to be superheated in order to reach the surface, probably explains the paucity of these compositions in the lava pile.
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