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Abstract 

Iceland is the largest landmass astride the Mid-Atlantic Ridge, and represents the best global example 

of a ridge centered hot spot, which represents a type of tholeiitic and alkaline related magmatism. In 

order to understand the melt generation processes and the source characteristics, major and trace 

elements, as well as Sr, Nd and Pb isotopes were measured for 12 recently erupted (younger than 

10,000yrs) lavas from the north volcanic zone and the Vestmannaeyjar which located at the southern 

part of Iceland. Major element compositions show that lavas from north and middle Iceland are 

tholeiitic basalts and form south Iceland are alkaline. Besides, the (Na2O+K2O) versus 206Pb/204Pb 

diagram appears a mixing trend except the two southern islands. Most samples contain fine to slightly 

fine grains with plagioclase, olivine, clinopyroxene and glass matrix, while ID2705, ID2806, ID2816 

and Hei_1 contain phenocrysts. Trace elements and radiogenic isotopic ratios (Sr, Nd and Pb) 

demonstrate heterogeneity of the mantle beneath Iceland. Furthermore, samples from the north and 

middle zones show a trend toward a PREMA-like component by different degrees of partial melting, 

while the southern lava group are enriched in HIMU-type fragments and slightly enriched in LREEs. 

Samples can be divided into three groups based on the microscopic observation and the chemical and 

isotopic compositions: (1) North group (tholeiitic), distributed along the NVZ (65.6º ~66.2º), has 

respectively lower La/Sm (1.60-2.06), 87Sr/86Sr (0.70311-0.70326) and 207Pb/204Pb (15.457-115.472), (2) 

Middle group (tholeiitic, 65.1º~65.4º), has moderately higher La/Sm (1.73-2.62) and highest 87Sr/86Sr 

(0.70318-0.70327) but are lowest 207Pb/204Pb (15.470-15.491), and (3) South group (alkaline, 63.1º 
~63.3º), characterized by the highest La/Sm (2.48-2.89) and lower 87Sr/86Sr (0.70311-0.70314), and 

highest 207Pb/204Pb (15.539-15.544). The Nd isotopic ratios, however, did not display a significant 

discrimination (average~0.513041). All the three parts are enriched in light REE pattern and depleted in 

Pb, Th and Cs. Based on the chemical evidence, this study proposes two possible explanations about 

the heterogeneous mantle: (a) Relative contribution of the enriched source - prevailing collection of 

enriched sourced from southern than northern part due to different compression and melting 

temperatures, and (b) Different sources mixing - magmas come from two different origin, ranging from 

the PREMA-affinity (north and middle, tholeiitic) to the HIMU-affinity (south, alkaline) types. Even so, 



it is still difficult to identify the end-member compositions using those of the lavas due to pre-eruptive 

averaging and damping of the enriched isotopic signals by mixing with the ambient depleted mantle or 

melts. 
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Note: 

(1) North - ID 2802, ID2806, ID2811 and ID2816 

Middle - ID2614, ID2617, ID2702, ID2705, ID2707 

South - Sur-3, Hei-1 

(2) Isotopic analytical precision (2σ): ±25.3ppm for Sr, and ±20 ppm for Nd 

 




