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Abstract – Volcanism in Iceland appears to have been conned to volcanic systems throughout its history.
During Late-Pleistocene and Holocene times some 41 volcanic systems have been active in Iceland and its
insular shelf. An examination of a scrutinized data set of 1378 major element chemical analyses of rocks from
the 41 volcanic systems, conrms that three volcanic rock series have developed in Iceland, i.e. a tholeiitic, an
alkalic and a transitional alkalic series. The chemical and petrographical characteristics of the three series
are discussed. Each volcanic system has only developed basaltic rocks relating to one rock series. A renement
of the nomenclature of the IUGS Subcommission on the Classication of Igneous Rocks (Le Maitre, 2002)
is proposed for the basalts, and for the intermediate and silicic rocks of the transitional series. Mixing and
hybridization appear to be very common among the intermediate rocks. A special case is the Hekla suite where
the more evolved intermediate rocks are considered to be hybrids of transitional mugearite and tholeiitic dacite.
The frequency distribution of the analyzed volcanic rocks indicates that 75% are basalts, 14% intermediate
rocks and 11% silicic rocks. However, there is a distinct bimodal distribution of compositions in the tholeiitic
and transitional alkalic series. The tholeiitic rock series is conned to volcanic systems in the rift zones which
delineate the crest of the MAR in Iceland. The alkalic and transitional alkalic systems are conned to the ank
zones. The tholeiitic volcanic systems are estimated to be responsible for 80% of the volume of the extruded
rocks during the time span under consideration. Alkalic volcanic systems were initiated in some parts of the
volcanic zones 2–3 Ma ago. Flank zones producing transitional alkalic rocks may have been active in northeast
and southeast Iceland during Late Tertiary.

INTRODUCTION
Iceland is among the most active volcanic areas on
earth. During the last 300 years, over which time
records are considered fairly complete, an average
of 28–30 volcanic eruptions have occurred per century (Thordarson and Larsen, 2007). The production
of volcanic rocks in Iceland has been estimated to
be some 87 km3 (DRE) during the last 1100 years
(Thordarson and Larsen, 2007). Approximately 85–
90% of the volume of Iceland above sea level consists of igneous rocks, while some 10–15% are consolidated sediments. Due to the shallow erosional
level of the volcanic pile, volcanic rocks predominate, less than 0.5% of the surface is made of intrusive

and plutonic rocks (cf. Jóhannesson and Saemundsson, 1998a). The geological formations in Iceland
have conveniently been divided into four formations
(Saemundsson, 1980), Holocene (<0.01 Ma), LatePleistocene (0.01–0.78 Ma), Pliocene-Pleistocene
(0.78–3.3 Ma) and Tertiary (3.3–16 Ma).
The aim of the present paper is to re-evaluate the
major element geochemistry, mineralogy and nomenclature of volcanic rocks in Iceland (Jakobsson, 1972,
1979, 1980) and discuss their characteristics and distribution, especially among the younger geological
formations. A general review of the geochemistry of
igneous rocks in Iceland is presented by Sigmarsson
et al. (2008).
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