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The Dart estuary is a macrotidal ria which can be classified as partially or well-mixed dependent on tidal mixing and freshwater discharge. Long term monitoring studies have revealed significant variations in stratification over seasonal, spring-neap and intratidal timescales: stratification levels increase markedly in autumn and winter; a pronounced destratification/stratification cycle is associated with the spring-neap transition, and tidal straining increases stratification during the ebb tide (Priestley & Street, 1998). 

At the estuary mouth, ADCP/CTD studies have demonstrated that during spring tides a tidal intrusion front develops. The front forms one hour after low water (LW+1) when two-layer flow interacts firstly with a lateral constriction, resulting in supercritical flow conditions, and secondly a seabed depression, when the flow becomes abruptly critical/sub-critical. At this point the buoyant outflow is arrested and the inflow plunges beneath the near-stationary surface layer. As barotropic forcing gradually increases, the front remains arrested over the seabed depression, before eventually decaying at LW+3 (Thain et al., 2004). 

Tidal intrusion fronts play an important role in determining the characteristics of estuarine circulation and mixing (Simpson et al., 1990). Convergent surface flows can capture buoyant pollutants that are subsequently drawn down into the water column (Simpson & Turrell, 1986). Highly stratified basal inflows may result in the formation of persistent anoxic pools of water in the deeper parts of an estuary (Largier, 1993). Other important influences of these fronts include increases in biological activity, sediment mobilisation due to enhanced flows and modified sonar propagation patterns (Priestley & Thain, 2003). 
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