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Preservation and characterization of exopolymeric substances (EPS) in subsurface estuarine sediments
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In estuarine mudflats, diatoms often form intertidal biofilms through the excretion of large quantities of extracellular polymeric substances (EPS). These organic matrices allow for cell motility, protect against desiccation, provide a means for chemical communication and act as a barrier against pathogens. EPS interact with clay minerals and quartz grains producing an organo-mineral complex. Previous studies of EPS preservation focused on the uppermost millimeters to centimeters of the sediment. In our study, we characterized the preservation of EPS physico-chemical properties in a six-meter sedimentary core, obtained from an estuarine point bar in the Gironde estuary (France). Sixteen subsamples distributed along the depth of the core were used for grain size analyses, TOC measurements, cryo-scanning electron microscopic observations, and EPS extraction. The physico-chemical properties of EPS and alteration with depth were determined using/with various colorimetric assays (Alcian blue, phenol-sulfuric and Lowry), Fourier-transform infrared spectroscopy and acid-base titrations. The results show a preservation of the organo-mineral complex from the surface to the bottom of the core. EPS properties (quantity, acidity) were similar at the surface and at depth, and are statistically independent from sediment properties (grain size, TOC). The preservation of EPS several meters deep in the sediment could be explained by the interaction with minerals e.g., clay minerals, quartz, but also by the high sedimentary rates characteristic for the estuarine point bar (up to several cm. year-1), minimizing microbial alteration. Furthermore, the variations of EPS properties with depth could be linked with phases of point bar migration and stabilization. Our results provide novel insights into the role of sedimentation on EPS preservation and ultimately, sediment (mineral) composition.
