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The Weald Basin developed through the Jurassic-Lower Cretaceous as an extensional basin 
founded upon E-W trending low-angle faults that were probably Variscan thrusts, 
subsequently reacti­vated as normal faults. Later, the basin was inverted and uplifted into a 
broad dome, whilst the London Basin to the north, and the Hampshire-Dieppe Basin to the 
south, subsided as flanking basins during the late Palaeocene-Eocene. Seismic sections across 
the Weald indicate that inver­sion resulted from north-directed stress. A stratigraphic 
reconstruction based on a N-S profile across the Weald and flanking basins serves as a 
template for a forward, 2D thermo-mechanical model that simulates the evolution of the Weald 
Basin through crustal extension and its inversion, and subsidence of the flanking basins, through 
compression. The model provides a physical expla­nation for this sequence of events, requiring a 
region of crust of reduced strength relative to its flanks. This weak region is the location of 
crustal-scale Variscan thrusts that have been reactivated subsequently. The strong crust on the 
flanks is essential for the development of flanking basins during inversion and uplift of the 
Weald. 

Keywords: Basin inversion, lithosphere, thermo-mechanical modelling, finite elements, visco-elas­
tic-plastic, sedimentation, erosion. 

David Lundbek Hansen [david@geo.aau.dk] & Seren Born Nielsen, Department of Earth Sciences, Univer­
sity of Aarhus, Finlandsgade 6, DK-8200 Aarhus N. Derek J. Blundell, Department of Geology, Royal 
Holloway, University of London, England. 15 January 2001. 

The major structural framework of southern England 
was formed during the Variscan Orogeny around 300 
Ma, when the Armorican crustal block of Brittany 
pushed northwards towards the Midland Craton of 
central England (Lefort & Max 1992). In the interven­
ing region of the Channel and southern England, 
crustal-scale, north-vergent thrusts and associated 
folds were developed, with a dominant E-W trend. 
These were offset by lateral ramps of NE-SW trend 
towards the west and NW-SE trend towards the east 
of the region, which created a compartmentalisation 
that was exploited in subsequent tectonic movements 
(Chadwick 1986). Post-orogenic collapse and exten­
sion in the Permian initiated the Wessex Basin, which 
developed across southern England and the central 
Channel, encompassing a set of sub-basins which 
evolved throughout the Mesozoic within the compart­
mentalised Variscan structural framework (Underhill 
1998). As explained by Lake & Kamer (1987), Variscan 
thrust faults were reactivated as low-angle extensional 
detachments, with new, steeper short-cut normal 
growth faults rooting down to them. Permo-Trias 

depocentres in the west migrated eastwards where 
they were superseded during the Jurassic and Creta­
ceous. The Weald Basin, covering SE England, the 
eastern Channel and the Boulognais area of northern 
France (Fig. 1), was initiated in the lower Jurassic as 
an easterly prolongation of the Wessex Basin. It de­
veloped as an extensional basin, subsiding by means 
of normal growth faults of mainly E-W trend, the 
most active of which were close to its northern mar­
gin against the London Platform, a stable crustal block 
forming part of the London-Brabant Massif that had 
acted as the undeformed foreland to the Variscan 
orogen. Thus the Weald Basin developed during the 
Jurassic mainly as an asymmetric basin with strong 
down-to-S normal faults along its northern margin, 
founded upon the reactivated Variscan thrusts within 
the basement, which acted as low-angle extensional 
detachments (Fig. 2). An element of trans-tensional 
fault movements during this period is marked by the 
en echelon geometry of the normal faults in plan view 
and the presence of associated WNW-ESE trending 
faults. 
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