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The UK Permo-Triassic red beds host evaporates which can be commercially exploited. The Cheshire Basin, an asymmetrical half-graben formed by the rapid subsidence of a segment of the Permo-Triassic rift system, contains >4.5km of Permo-Triassic red beds, including the Mercia Mudstone Group which accumulated in playa and tidal-flat environments. The Mercia Mudstone Group is the host to two major halite formations: The Northwich and Wilkesley Halite formations.

Brine and salt has been extracted from mainly two horizons of the Northwich Halite Formation in the Cheshire Basin in various locations, and rock salt is still mined in Winsford. Surface subsidence as a result of salt mining and brine pumping in Northwich, and the surrounding areas in Cheshire, has occurred throughout history.  This has varied in severity, with evidence of subsidence ranging from topographic depressions to catastrophic surface collapse. 

To detect, characterise and monitor areas susceptible of subsidence, a combination of remote sensing and near-surface geophysics can be applied. A section of the Trent and Mersey Canal, in Marston (Northwich), crossing 3 abandoned salt mines, in close proximity to others and in addition to areas of previous subsidence, has been the focus of long-term microgravity surveys for >10 years.  The data collected over this period shows consistent, deepening negative anomalies at the margin between the Adelaide and Old Marston relict mine workings, as opposed to over the mines themselves.  By correlating microgravity data with topographic data of the site, 2D gravity models have been produced: the anomalies are interpreted as upwardly propagating voids, and associated collapse material.  A void feature at the point of the microgravity excursion has been confirmed by intrusive investigations, and investigation of canal water and the underlying silt accumulation on the canal floor has been undertaken to ascertain any connection to underlying mines and potential canal collapse.

