Crustal Structure from the Faroes shelf to the Norwegian Basin
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We show the crustal structure along a 400km seismic profile extending across a prime example of a volcanically rifted margin, from the Faroes shelf across the continent-ocean boundary northeast of the Faroe Islands, and 100km into oceanic crust of the Norwegian Sea formed immediately after continental break-up.

85 4-component OBS were used on the survey, giving wide-angle arrivals visible to beyond 120km offset.  The survey was complemented by a 12 km Q-streamer profile along the same line.  Integration of the normal incidence through wide-angle arrivals for the OBS and streamer data allow us to make a constrained velocity model through the active crust and into the upper mantle.  We used a large airgun source comprising 14 guns with a total volume of 6,300 cu. in. towed at 20m depth. The resulting output was dominated by low frequencies (peak at 9Hz) to allow improved imaging through the basalts.

A thickened oceanic crust is found, indicative of high temperatures caused by the Iceland mantle plume, and the presence of clear seaward dipping reflectors is evidence of extrusive lavas.  Underplating is also inferred on the margin from the high seismic velocities in the lower crust.

Academia and industry seek to understand magmatic margin evolution for its impact on deep water hydrocarbon prospecting. The NE Atlantic has been chosen as our research area because of its accessibility, wealth of related data and current exploration on the Atlantic margin.  The iSIMM programme’s long term goals are to characterise volcanically rifted margins and to develop theoretical models of the formation and subsidence of rifted margins.
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