Tertiary formation of the Faroes-Shetland Basin, NE Atlantic rifted margin, by failed continental breakup 
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The Faroes-Shetland Basin, an apparent intracontinental rift basin located to the north of the UK, is co-axial with the Moere rifted margin to the north-east which formed by sea-floor spreading initiation on the Aegir ridge at ~ 54 Ma. Although the Faroes-Shetland Basin experienced Late Jurassic and Early Cretaceous rifting and subsequent thermal relaxation, well logging and paleoenvironment mapping indicates that the basin became emergent in the Late Paleocene, before experiencing anomalously high rates of subsidence in the early Eocene.  Flexural backstripping and decompaction to 54 Ma has been carried out on regional stratigraphic cross sections to quantify the water loaded subsidence since the basin emergence at top Paleocene times. If a depth uniform intracontinental rifting model is used, lithospheric beta factors greater than three are required to restore the post-Paleocene subsidence of the basin,. However fault heave estimates indicate that there was little stretching in the upper crust of the Faroes-Shetland Basin at Paleocene and Late Cretaceous times, and substantially less than that indicated by post-Paleocene thermal subsidence assuming lithosphere depth-uniform stretching. Residual post-rift thermal subsidence from Late Jurassic and Early Cretaceous rifting, or Palaeocene mantle plume dynamic uplift also cannot explain the Tertiary subsidence of the Faroes-Shetland Basin. The subsidence history in the Faroes-Shetland Basin since the Early Tertiary can be accounted for by thinning of the lithospheric mantle and lower crust beneath the Faeroe-Shetland Basin, contemporaneous with continental breakup and formation of the Moere rifted margin to the north. At ~54Ma, the Faeroe-Shetland Basin lay at the southern tip of the newly forming Aegir ocean ridge. Post-Palaeocene subsidence has been successfully modelled using a new model of continental lithosphere breakup and sea-floor spreading initiation in which thinning and rupture of continental lithosphere occurs due to an upwelling divergent flow field within continental lithosphere and asthenosphere.  The model predicts that an ascending flow field, propagating upwards from the base of the lithosphere, first thinned the lithospheric mantle under the Faroes-Shetland Basin causing thermal uplift before thinning the lower crust, leading to rapid basin subsidence. While to the north the ascending flow field reached the surface and successfully ruptured the lithosphere giving continental breakup and sea-floor spreading initiation on the Aegir Ridge, under the Faroes-Shetland Basin the ascending flow field appears to have ‘died out’ before reaching the surface. Upper Palaeocene basin collapse was followed by lithosphere thermal re-equilibration and thermal subsidence, which continues to the present day. 

