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AL OEHE  Petrological and geochemical study of the Icelandic Tertiary lavas:

Implications for the evolution of Iceland mantle plume
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The first comprehensive geochemical (major and trace element concentrations) and
Sr-Nd-Hf-Pb isotope data of the Tertiary lavas from eastern Iceland, ranging in age from 13
to < 1 Ma, together with published geological, geochronological and geophysical data, are
used to evaluate the temporal changes in mantle sources contributing to the Icelandic
Tertiary magmatism and their relative roles on magma productivity. The trace element and
isotopic composition could clearly discriminate the involvement of three distinct mantle
end-components in the Icelandic Tertiary magmatism. The temporal variation in lava
chemistry is attributed to the changes in relative contribution of these three end-components
to the erupted magma. I found that the temporal variation of magma productivity is well
correlated with the lava geochemistry. The extrusion of lavas with geochemically enriched
composition is marked in the periods of 13-11 and 8-7 Ma, which are coincident in time with
higher magma productivity. However, the geochemical characteristics of these two discrete
periods are quite different. The lavas of the former period have relatively more radiogenic
176Hf/177Hf and less radiogenic 206Pb/204Pb ratios than those of the latter period. The
extrusion of relatively depleted lavas around 10 Ma and < 6.5 Ma are coincident with lower
magma productivities. The coincidence of the productivity and compositions of the Icelandic
Tertiary lavas could be interpreted that the periodic involvement of geochemically enriched
end-component and subsequent participation of depleted end-component in magma
generation with ca. 4 Myr intervals as the progress of magmatism. This periodicity may be
controlled by thermochemical interactions induced by the presence of dense crustal materials

in the plume source region at the thermal boundary layer in deep mantle.
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