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Abstract 

 
Large volumes of water have been observed to flow from bottom sediments of estuaries 

and have been cited as a potential source of continental contaminants.  In many locations, the 
volume of water cannot be supported by discharge from aquifers underlying the estuaries as 
reflected by calculations of volumes of water available in the aquifers.  This situation occurs in 
the Indian River Lagoon system along Florida’s east coast where flow rates have been measured 
using seep meters and radioisotope tracers (222Rn and 226Ra) to be on the order of cm/day, but 
finite difference model calculations indicate flow rates are approximately two orders of 
magnitude slower.  The elevated flow rates appear to originate from mixing between lagoon and 
pore water in the upper 70 cm of sediment.  At these burial depths, the pore water show temporal 
variations in Cl- concentrations that always approach the lagoon water concentration, even though 
the lagoon water Cl- concentrations increase by 138 mM over a 3 month period.  The variation in 
pore water composition cannot be caused solely by molecular diffusion, which would alter 
concentrations to a maximum depth in the sediments of only a few centimeters.  Pore water 
compositions could be controlled by other processes including wave pumping, density driven 
flow, and bioirrigation.  Which of these processes is most important process remains unresolved, 
although bioirrigation may be the only one that could mix waters to the depths observed.  The 
enhancement of submarine ground water discharge by mixing processes at the sediment-water 
interface limits its potential as a source of continental contaminant.  Estuarine water is typically 
near saturation with atmospheric oxygen, however, while pore waters have little to no oxygen.  
Mixing of oxygenated water into estuarine sediments will fuel organic matter remineralization 
and increase N and P concentrations of the water, thereby enhancing the flux of these nutrients.  
Nutrient cycles in estuaries thus should include fluxes from ground water discharge.  Most 
importantly, ground water discharge should be defined to include both aquifer and estuarine 
waters. 
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