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ABSTRACT 
The coastal zone hosts some of the most dynamic, diverse and productive ecosystems on 
Earth. With about half of the world’s population living in the coastal zone, these ecosystems 
experience significant pressure from human activities, responding to direct and indirect 
human disturbance and to climatic-hydrologic variability. Hydrological land-ocean fluxes 
are important drivers of these ecosystems, and the critical role of river discharge to coastal 
ecosystems has been well documented. Coastal (intertidal and submarine) groundwater 
discharge is a significant but less well understood process.  It “should occur anywhere that 
an aquifer is hydraulically connected with the sea through permeable rocks or bottom 
sediments and where the head is above sea level” (Johannes, MEPS, 1980) - conditions that 
are met in many, if not most coastal areas. Whilst hydrological and geochemical processes 
associated with coastal groundwater discharge have received an increasing amount of 
scientific attention over the past decade or so, the effects of groundwater flow on 
productivity, composition, diversity and functioning of coastal ecosystems along the world’s 
shorelines have received little attention to date. 
 
Coastal groundwater discharge includes both terrestrial (fresh) groundwater fluxes and the 
recirculation of seawater through sediments, analogous to hyporheic flow in rivers. I will 
present some examples of coastal (eco)hydrological processes and some geochemical and 
geophysical tools to study them, including the naturally occurring radionuclides radon and 
radium, direct flow measurements with benthic chambers (seepage meters) and geoelectric 
methods. I will illustrate ‘downstream’ ecological effects on examples from diverse tropical 
coastal ecosystems, e.g. (1) perennial fresh groundwater discharge from coastal sand dune 
systems supporting growth of freshwater-dependent vegetation in the intertidal zone,  (2) 
recirculation of seawater through mangrove forest floors directly affecting tree health and 
providing a pathway for carbon export from these ecosystems, (3) groundwater-fed coastal 
inlets on Mexico’s Yucatan peninsula providing a nursery ground for the queen conch 
Strombus gigas, an economically important species in the Caribbean Sea. Such examples for 
hydrological-ecological coupling in the coastal zone invite the question if we should not 
consider these coastal ecosystems to be groundwater-dependent, in analogy to groundwater-
dependency in freshwater aquatic systems. 
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