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Abstract 

A survey of 12 shores in the UK and Ireland with different sediment types and tidal ranges highlighted 
variations of intertidal drainage. Periods of low water on spring and neap tides were selected at 
opposite ends of the hydrological year. Using surveying, piezometers, tensiometers, and sediment grain 
size analyses, 346 water table ‘cases’ were analysed by correlation and multiple regression. Proximity to 
the sea and vertical movements of the tide generate intertidal water table fluctuations. Drainage 
generally improves up-shore. Elevation on the shore and site specific sediment grain size parameters 
(mean, standard deviation, skewness) are important variables in water table behaviour, influencing the 
drainage and imbibition curves in the surface sediments. These curves tend to be ebb-asymmetrical in 
fine-grained, low-permeability sediments and more symmetrical in coarser sediments. The main factor 
affecting contrast between spring and neap tides is the volume of water entering the upper beachface 
during high water spring tides, leading to relatively slow ebb tide drainage. Topography of the shores 
modifies the general trend of seaward-decreasing amplitude of water table fluctuations. The multiple 
regression models then predicted drainage parameters elsewhere, including shorelines affected by large 
oil spills with extended oil residence times. Relatively well-drained upper shore muds are more prone to 
oil penetration than predicted by Environmental Sensitivity Indices (e.g. biogenic macropores in Saudi 
Arabia saltmarsh and mudflats after 1991 Gulf War oil spills; tropical mudflats and mangrove 
communities in Bodo creek, Rivers State, Nigeria after the 2008 Shell pipeline spills and subsequent oil 
theft followed by ongoing illegal refining). Relict gravel berms and armoured beach faces are not fully in 
equilibrium with present wave climate and sea level, and may be intercalated by fine-grained 
laminations and underlying peat layers that trap oil in low permeability layers (e.g. Prince William 
Sound, USA after the 1989 ‘Exxon Valdez’ spill). 
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