Geophysical Research Abstracts,
Vol. 10, EGU2008-A-07376, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-07376
EGU General Assembly 2008
© Author(s) 2008

The case for a thermal origin of magmatism on the
North Atlantic continental margin
R. White (1), L. Smith (1,4), A. Roberts (1), P. Christie (2) and N. Kusznir (3)
(1) Bullard Labs., University of Cambridge, UK, (2) Schlumberger Cambridge Research, UK,
(3) Dept. Earth Sciences, University of Liverpool, UK, (4) Now at BP, Aberdeen, UK
(rsw1@cam.ac.uk / Fax: +44 1223-360779)

The cause of the magmatism on ‘volcanic’ continental margins is still disputed, specifically as to whether it is due to increased mantle temperatures. New seismic profiles
across the Faroe and Hatton Bank volcanic margins in the NE Atlantic enabled us to
constrain the seismic velocities and volumes of both the extruded and intruded melt.
Near the Faroe Islands, for every 1 km along strike, 360–400 km3 of basalt was extruded, while 540–600 km3 was intruded into the continent-ocean transition (COT).
Lower-crustal intrusions are focussed mainly into a narrow zone ∼50 km wide on the
COT, whereas extruded basalts flow >100 km from the rift. Deep-penetration seismic
profiles show that melt is intruded into the lower crust as sills which cross-cut the
continental fabric, rather than as ‘underplate’ of 100% melt as has previously often
been assumed. This means that measured lower-crustal velocities represent a mixture of continental crust and new igneous rock. Tomographic inversion of wide-angle
traveltimes from 85 ocean bottom seismometers constrain average lower-crustal seismic velocities as 6.9–7.3 km/s under the COT, intermediate between the velocities
of the continental crust and fully igneous oceanic crust on either side. By comparison with theoretical curves of igneous thickness versus seismic velocity (H–Vp), our
observations are consistent with the dominant control on the melt production being
elevated mantle temperatures, with no requirement for either significant active smallscale mantle convection under the rift or of the presence of fertile mantle at the time
of continental breakup as suggested for the North Atlantic by other authors. The mantle temperature anomaly was c. 130–150 ˚C above normal at the time of continental

breakup, decreasing steadily by about 75˚C over the first 10 Ma of seafloor spreading.

