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The Janssand south of Spiekeroog Island is a sand flat typical for backbarrier intertidal systems. Sand flats are of particular importance for the intertidal ecosystem since they are bioreactors with rapid turnover of organic matter and nutrients. Turnover rates are governed by a number of physical and microbial processes. 
At permeable tidal flat margins tidally forced flow and wave action lead to an enhanced pore water exchange. Strong gradients in the chemical composition of the pore waters indicate high rates of anaerobic microbial degradation of organic matter. This leads to a complete depletion of sulfate and elevated production of methane, alkalinity and remineralization products already at shallow depth. These processes are maintained by surface and deep pore water advection replenishing the sulfate and nutrient inventory. In addition to tidal infiltration, organic matter is supplied by rapid accumulation of sediments at prograding tidal flat margins. Pore water discharged and released into the coastal ocean during ebb tide is highly enriched in dissolved inorganic nutrients  into the coastal ocean. 
In central areas of tidal flats hydrochemical gradients are comparatively weak as a result of much slower, diffusion-dominated flow. For example, sulfate concentrations in the pore water down to about six meters depth are almost identical to those of the sea water. Here, the release of dissolved inorganic nutrients into the water column is considerably lower.
Our investigations indicate that tidal flat sediments play an important role in the biogeochemical cycling in coastal areas and the corresponding material budgets. This holds particularly true for backbarrier areas where water exchange with the open sea is limited.
