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Tunnel Valleys are enigmatic, highly elongate depressions carved by highly pressured meltwater beneath the margins of former ice sheets. The valleys can be several km wide, 10-100km long and several hundreds of metres deep, with irregular rising and falling thalwegs. Their infill sediments range from glaciofluvial gravels and sands, tills and diamicts, to glaciolacustrine/-marine and interglacial clays and possibly deltaic sands. The range of infill of buried tunnel valleys is well documented, particularly by groundwater boreholes onshore (Huuse et al., eds, 2003). The variation in their infill is often associated with seismic imaging problems in the North Sea hydrocarbon province. Recently, 3D seismic studies have documented that many valleys contain clinoform ‘backfills’ suggestive of syn-genetic valley erosion and infill (Praeg 2003). These observations shed new light on a century old problem regarding the genesis and link between the valleys and their infill. However, this concept may not be widely applicable and testing its wider applicability is therefore a key element of the present project. 
Tunnel valleys from the Pleistocene glaciations are dominant landscape elements in parts of NW Europe and North America where buried tunnel valleys form important groundwater reservoirs in areas where land use is putting increasing pressure on shallower, less protected aquifers. Tunnel valleys from the Permo-Carboniferous and the end-Ordovician glaciations form prolific but poorly understood oil reservoirs in North Africa and the Middle East (Le Heron et al. 2004). Efficient exploitation of the groundwater and hydrocarbon resources located within tunnel valleys is thus of significant importance to water companies, oil companies, local governments and society as a whole. However, the efficient exploitation of tunnel valley resources is currently hampered by a lack of process understanding and predictive capabilities. Until now the tunnel valleys from each glaciation have been studied in isolation and no connections have been made between groundwater and hydrocarbon reservoir/seal studies. This project aims to address the long-standing problem of tunnel valley genesis, in the new light afforded by blanket coverage of 3D seismic, high-resolution site survey seismic, and borehole data in the North Sea, all of which is already available from industry and government bodies. 

The objectives of the project are thus three fold: (1) to develop integrated models for the erosion and infill of tunnel valleys in the southern, central and northern North Sea; (2) to enhance our predictive capability for tunnel valley reservoirs by compiling a database of key parameters such as length, width, thickness, volume, seismic velocity and density, net:gross, porosity and permeability; (3) to document and provide solutions for the imaging problems associated with the occurrence of tunnel valleys and other overburden phenomena hampering the efficient exploitation of the North Sea petroleum resource. The project will be using state of the art software and data resources in conjunction with Geographic Information Systems (GIS) in order to create a live database, which can be continuously updated as new data become available. 
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