Mapping crustal thickness and stretching on the NW European Atlantic Margin using satellite altimetry gravity data
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Free-air gravity anomalies (Smith & Sandwell, 1997) derived from altimeter profiles of the Geosat and ERS 1 satellites have been used to calculate the marine Bouguer anomaly, apparent Moho depth, apparent crustal thickness and  stretching factors for the Hatton Bank and NE Faroes continental margins, and adjacent ocean basins.  stretching factors are calculated from the thinning of crustal basement. A key component of the gravity anomaly inversion is the application of a correction for the lithosphere thermal gravity anomaly resulting from continental margin lithosphere stretching and oceanic lithosphere formation. The thermal gravity anomaly correction is calculated from the time elapsed since ocean lithosphere formation or continental lithosphere stretching, and the  stretching factor. The stretching factor for the continental lithosphere is derived iteratively from crustal basement thickness derived from gravity inversion while for oceanic lithosphere  = (. Oceanic age is derived from the digital global age grid of Müller et al. (1997) and Smallwood & White (2002). If zero sediment thickness and volcanic addition are assumed, the crustal thickness and stretching factors derived from gravity inversion represent upper and lower bounds respectively. Sediment thickness may be included in the gravity inversion and assumes compaction controlled sediment density variation with depth. Gravity inversion for the continent-ocean transition zone, which is independent of isochron data, has also been made using the  derived from gravity inversion and breakup rift age to derive the thermal gravity anomaly correction. 

The recent discoveries of depth dependent (heterogeneous) stretching and mantle exhumation at rifted continental margins are not predicted by existing quantitative models of margin formation and as a consequence new quantitative models of rifted margin formation are required. New quantitative models of rifted margin formation are being developed and tested as part of the integrated Seismic Imaging and Modelling of Margins (iSIMM) project*. Model predictions for volcanic margins are being tested on the Hatton Bank and NE Faroes continental margins using new data from the iSIMM seismic acquisition project completed in summer 2002 during NERC Discovery D263 and Western-Geco Topaz cruises. Crustal stretching will be determined from iSIMM wide-angle seismic data and satellite altimetry free-air gravity data. Lithospheric stretching will be derived from post-breakup thermal subsidence determined by flexural backstripping of MCS observed stratigraphy. Regional maps of apparent Moho depth, crustal thickness and  stretching factor have been produced and profiles extracted corresponding to the iSIMM seismic data acquisition lines.

*iSIMM investigators are from Cambridge and Liverpool Universities, Schlumberger Cambridge Research and Badleys, supported by the NERC, the DTI, Agip UK, BP, Amerada Hess Ltd, Anadarko, Conoco, Philips, Shell, Statoil and WesternGeco.

