predicting rifted continental Margin Subsidence history from satellite gravity derived crustal thinning: Application to North aTlantic margins 
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3D spectral inversion of satellite derived gravity anomaly data (Smith and Sandwell 1997) and bathymetry data (Gebco 2003) has been used to determine oceanic and continental margin crustal thickness for the North Atlantic between 50 and 70 degrees N. The inverse technique incorporates a correction for the large negative thermal gravity anomaly present in the oceanic and stretched continental lithosphere.  This correction can be determined using ocean isochron data for oceanic lithosphere, and margin rift age and beta stretching estimates derived iteratively from crustal basement thickness determined from the gravity inversion for the stretched continental lithosphere. A correction for the gravity anomaly contribution from sediments may be determined using thickness estimates derived from seismic reflection MCS data. Density depth variation within sediments is predicted assuming compaction. Crustal thicknesses determined using a thermal gravity correction derived from ocean isochron data give crustal thicknesses that are consistent with seismic observations. The resulting basement thickness determined from gravity inversion for the thinned continental margin lithosphere may be used to produce estimates of crustal thinning and stretching. Flexural backstripping and reverse post-breakup thermal subsidence modelling may be used to restore present 2D (or 3D) stratigraphic cross sections to earlier post-breakup times. Thermal subsidence arises from the cooling of stretched continental lithosphere and the recently formed oceanic lithosphere, and may be predicted from beta stretching factor (McKenzie 1978) and rift age. Beta stretching factors derived from gravity anomaly inversion have been used to predict reverse thermal subsidence for N Atlantic rifted margins. The resulting palaeo-bathymetric restorations show emergence of the Hatton Bank and NE Faroes rifted margins in early post-breakup times. The predicted palaeo-bathymetries are consistent with palaeo-bathymetry indicators observed in ODP and DSDP wells. Due to errors in the location of Continent-Ocean Boundary within the ocean isochron data set an alternative method may be used to determine the thermal gravity correction. This alternative method ignores the ocean isochron data and the thermal gravity correction is determined using only the rift age specified for continental breakup and lithosphere beta stretching factors derived from crustal basement thickness from gravity inversion. This method has the advantage that it does not assume the location of the COB but has the disadvantage that it fails to predict the increasing thermal gravity correction towards the ocean ridge, and hence overpredicts margin crustal thickness and underpredicts margin beta stretching factors. Failure to include volcanic addition in the gravity inversion for crustal basement thickness results in an overestimate of basement thickness, an underestimate of beta stretching factor and resulting overprediction of palaeo-bathymetry. Sensitivity to lithosphere flexural strength during flexural backstripping has been carried out. This work forms part of the NERC Margins iSIMM project. iSIMM investigators are NJ Kusznir, RS White, AM Roberts, PAF Christie, D Healy, N Hurst, Z Lunnon, CJ Parkin,  AW Roberts, LK Smith, R Spitzer & V Tymms, supported by the NERC, the DTI, Agip UK, BP, Amerada Hess Ltd, Anadarko, Conoco-Phillips, Shell, Statoil and WesternGeco.  
