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Abstract:  Selective reading of recent literature on north-west European tectonics could readily leave the impression that the North Sea rift, from the Danish Central Graben to the mid-Norwegian Haltenbanken area, developed during the late Jurassic - Early Cretaceous as a large 'pull-apart' basin, within which all the major faults have a significant strike-slip component.  Indeed it is not uncommon to find Late Jurassic structures locally interpreted with a compressional geometry in a purportedly-transtensional, regional strain-field.

This paper aims to present a simpler model in which each of the major basins of the rift, with the exception of the Inner Moray Firth Basin, opened by essentially orthogonal movement on the main intra-basinal and basin margin faults.  Thus the Central Graben, Outer Moray Firth Basin, Viking Graben, Møre Basin, West Shetland Basin, and Mid-Norwegian margin are all interpreted as dip-slip basins, not pull-apart basins.  The exception to this model, the Inner Moray Firth Basin, opened as a result of dextral strike-slip on the Great Glen fault system.  This is the only major strike-slip fault system, as opposed to local-accommodation transfer faults, involved in the opening of the North Sea rift.

The north-west European margin can essentially be viewed as four crustal blocks, the Northern Highland, Grampian Highland, Norwegian/Danish, and Møre Plateau blocks, which moved apart from each other in the Late Jurassic.  Vector triangles drawn to illustrate the relative motion of these blocks, and estimates of the minimum extension magnitude, support the conclusion that the main basins all opened orthogonally.

Outside the Inner Moray Firth, Late Jurassic structures previously interpreted as the product of strike-slip or compressional deformation can be better interpreted within an extensional framework.  In particular it is likely that a number of uplifted and eroded structural highs within and flanking the rift were elevated not by compression but by syn-extensional footwall uplift.

