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 It is now widely accepted that long-lived magmatism is a 
surface manifestation of mantle plume. The volcanic products 
of such magmatism give some important insights into the 
composition and structure of mantle plumes, and their 
evolution through geological time. Iceland is an excellent 
field to study the evolution of mantle plume, since it is 
straightforward to collect a large number of samples from 
clearly exposed successions with well-constrained 
stratigraphic relationships.  
 Here we present the first comprehensive geochemical and 
Sr-Nd-Hf-Pb isotope data of the Tertiary lavas from eastern 
Iceland, ranging in age from ca. 13 to 2 Ma. Our new results 
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 the relative role of constrained sources on 
magma productivity. The trace element and isotopic 
composition can clearly discriminate the involvement of three 
distinct mantle end-components in the Icelandic Tertiary 
magmatism.  The temporal variation in lava geochemistry is 
attributed to the changes in relative contribution of these 
three end-components to the erupted magma. We 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 lavas erupted among these two discrete 
periods are quite different: the former period is relatively 
more radiogenic in 176Hf/177Hf and less radiogenic 206Pb/204Pb 
ratios than the latter period. The extrusion of depleted lavas 
around 10 and < 6.5 Ma is coincidence with lower magma 
productivity. The correspondence of productivity and 
composition of the Icelandic Tertiary lavas is probably due to 
the gradual participation of enriched end-components in 
magmatism and then grading back into periods dominated by 
depleted end-component and lower productivity at a rough 
frequency of ~ 4 Myr. The temporal fluctuation in lava 
geochemistry may be controlled by pulsation of the plume 
flow containing old enriched recycled crustal materials 
derived from the deep mantle region. 


