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The technique of 3D-flexural backstripping has been used to derive a sequence of map restorations, back to the Base Cretaceous, for a major segment of the Norwegian Atlantic margin. The restorations cover the full extent of the Møre and Vøring Basins, a margin segment over 600km in length and 200-300km in width. The map restorations depict both surface palaeobathymetry and subsurface palaeostructure. The regional 3D-modelling has been supplemented by forward and reverse 2D modelling of selected transects across both basins and by more detailed 3D restorations of specifically-prospective areas.

The margin has been known for some time to have undergone significant “early” extension, probably during the Late Jurassic, followed by younger depth-dependent extension during the Palaeocene, leading to continental breakup at the Palaeocene/Eocene boundary. More recent studies have suggested that localised Cretaceous extension may also have occurred between the major Jurassic and Tertiary events.

3D flexural-backstripping incorporates the following geodynamic features of the margin:

· Layer-by-layer removal of the stratigraphic sequence, accompanied by sediment decompaction and incorporating long-term eustasy.

· Isostatic unloading, applying flexural isostasy in 3D, thus allowing 3D variations in stratigraphic and structural geometry to be acknowledged.

· Reverse thermal subsidence modelling of the main rift events. (-factor for the depth-dependent Palaeocene breakup has been mapped along the whole margin. Jurassic and Cretaceous stretching have been mapped more locally.

· Regional uplift/subsidence related to the dynamics of the Iceland mantle plume.

The combination of restored subsurface structure maps, palaeobathymetric maps and decompacted stratigraphic isochores has allowed us to investigate:

1. A restored model for the Late Jurassic fault-block structure which underpins the whole margin. This early structure is not significantly reactivated during Tertiary breakup.

2. The local superimposition of narrowly-focussed Cretaceous basins on the Jurassic structural template, only observed in the Vøring Basin and absent in the Møre Basin.

3. The distribution and palaeogeometry of the major Palaeocene fault-blocks in the outer Vøring Basin. These are precursors to continental separation at the end of the Palaeocene and are notably absent from the Møre Basin. The equivalent Møre structures may now be located on the Jan Mayen continental fragment.

4. The progressive development of major Tertiary domes, such as Helland Hansen, Ormen Lange and Havsule. These initiated soon after continental breakup, during the Eocene, and have a lengthy history of development into the Pliocene. Decompaction and unloading have allowed the tectonic and loading/compaction components of dome formation to be isolated for the first time. Both are important, neither can uniquely explain their development.

5. The isostatic effect on the Møre Basin of the geologically-recent Storegga seabed slide. It has moved sufficiently recently that isostatic compensation as a result of sediment removal is not yet complete.

Regional 3D-backstripping has allowed structural development to be viewed in the context of the whole continental margin. More focussed and localised additional 3D-backstripping, within the regional area, has allowed us to apply more detail to the restoration through individual tectonic events and allows the 3D evolution of specific prospects to be viewed.

The results of the regional and local 3D-backstripping have been used by BP and ConocoPhillips to assist:

· Sediment dispersal and sediment deposition modelling

· Identification of potential source rock catchment areas

· Burial-history and maturation modelling

· Identification of hydrocarbon-migration pathways

· Timing of trap development

The technique has wide applications to the study of continental margins elsewhere.
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