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Abstract — The Tertiary igneous rocks of Greenland, Iceland, the Faeroes and Britain have been the subject of
study and debate for more than a hundred years. Iceland is of particular signicance because the coincidence
of a mantle plume with the Mid-Atlantic Ridge combines the two fundamental forces that promote magmatism,
namely the elevated mantle potential temperature induced by the Iceland plume and adiabatic decompression
in response to spreading at the ridge. Furthermore, the exposed Iceland crust contains evidence of major ridgejumps over the last 16 million years and this relocation of the magmatic focus has been a prominent process
in the evolution of the island. The control on ridge-jumping is clearly related to the interaction of the mantle
plume with the overlying lithospheric plate. This process has had a signicant impact on the investigation of
magmatic, tectonic and sedimentary processes. The bulk of the Tertiary region is made of subaerial tholeiitic ood basalts separated by minor clastic interbeds, usually of volcanic origin. The relatively monotonous
Tertiary lithology is interrupted where central volcanoes occur with their buried palaeotopography, evolved
rocks, hydrothermal alteration and stratigraphic complexities. It has become clear that the range of chemical
composition of Tertiary basalt is much more limited than that seen among Pleistocene and Holocene basalt,
and depleted basalt appears, surprisingly, to be absent from the Tertiary succession. These observations can
be explained by processes of crustal accretion operating today in the active rift zones of Iceland. It is a widely
held assumption that V-shaped ridges observed in the gravity eld around the Reykjanes Ridge imply variation
in plume temperature and plume activity. Temporal variations in some isotope ratios in the Tertiary lava ows
seem to coincide with the formation of the V-shaped features, and this could be consistent with a pulsating
plume model.

INTRODUCTION

The striking similarities between the Tertiary igneous
rocks of Britain, the Faeroes, Iceland and E Greenland
have long been recognised and their formation and relationship has caused geologists to lock horns in debate since the late 1800s. The Iceland Tertiary formations play an important role in the history of the North
Atlantic igneous province. Magmatic activity in the
province started at about 61 Ma in a geological event
which became in effect the genesis of the North Atlantic Ocean and was to change the course of history
in the region. Up until this time the break-up of the
North Atlantic continents had progressed from sedi-

mentary basins to sea-oor spreading with volcanic
activity conned to the actual spreading axes of the
new ocean basins. However, between 61 and 56 Ma
the North Atlantic region saw a massive outburst of
volcanic activity across an area extending ∼2000 km
from Arctic Canada to Scotland (e.g. Storey et al.,
2007). Flood basalts of this age are found in Bafn Island, West Greenland, East Greenland, Northern Ireland, and Scotland. Volcanism on this scale requires a
sudden increase in the temperature of the mantle beneath the region, and the most plausible reason for
this is the initiation of the mantle plume now situated
underneath SE Iceland (Figure 1).
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