Investigating continental stretching, underplating and deep crustal structure of the Hatton-Rockall Basin and adjacent continental margin 
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We show results of new seismic profiles across the Mesozoic Hatton-Rockall Basin and the adjacent Hatton Bank volcanic continental margin west of Britain.  We map the transition from stretched and intruded continental crust to fully oceanic crust of the northern North Atlantic.  This work forms part of the integrated Seismic Imaging and Modelling of Margins (iSIMM) project, which is a joint academic-industry collaboration.  Our main objectives are to use new seismic imaging techniques to characterise volcanically rifted margins and to develop new theoretical models which address the formation and evolution of these margins. 


In summer 2002, iSIMM successfully completed data acquisition across the continent-ocean transition of the Hatton Bank region, which forms part of the NW European Atlantic margin. This region is a classic example of a rifted margin where voluminous magmatism was associated with continental break-up.  A combination of towed streamer, Ocean Bottom Seismometer (OBS), gravity and magnetic anomaly data were collected during the survey. The seismic profiling was optimised for large offset OBS arrivals and used a broadband, low-frequency source in order to allow penetration through the extruded basalt in the region.  Fifty three 4-component OBSs were deployed along a transect running across and perpendicular to the continental margin from the centre of the Hatton-Rockall Basin into the Iceland Basin, and twenty eight OBSs were laid along a strike line parallel to the margin, above Hatton Bank.  A dense OBS spacing of 4 km was used at the crossover point of the dip and strike lines across the margin to give better resolution of the marigin structure in this area.  A 14-gun 6,300 cu in. airgun array towed at 20 m depth produced low-frequency energy which allowed strong wide-angle arrivals out to ranges beyond 120 km.  Seismic energy penetrated through the lava flows and the underlying crust and well into the upper mantlea.  


Seismic data shows the presence of large volumes of extrusive lava flows imaged as seaward dipping reflectors on the continental margin.  These extend from a region of stretched continental crust into the adjacent oceanic crust.  They were produced by interaction of the Iceland mantle plume with continental rifting resulting in voluminous melt production.  Even larger quantities of intruded igneous material are present in the lower continental crust on the margin and are imaged by their seismic signature on the wide-angle data.
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