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ABSTRACT: Microbial communities often produce copious filmz of extracellular polvmerc
secretions (EPS) that may interact with zediments to influence spectral reflectance signatures of
shallowy marine sediments, We examined EPS associated with microbial mats to determine their
potential effects on sediment reflectance properties. Distinct changes in spectral reflectance
zsignaturez of carbonate sediments from the Bahamaz were obzerved among several sediment sites,
which were specifically chosen for their prezsence of microbial mats and adjacent nonmat
sedimentz, The presence of mats greatly reduced zediment reflectance signatures by ~10%-20%,
compared with adjacent nonmat areaz having similar sediment characternstics, Decreases in
reflectance near 444 and 678 nm could be attrbuted primarily to absorbance by photopigments.
Howewver, additional nonzpecific decreases in reflectance occurred across a wide spectral range
[d400-750 nm). Experimental manipulations determined that nonspecific reflectance decreases were
due to EPS that are produced by biofilm-aszociated microorganizms of the mats, Microbial EPS,
izolated from natural mat sediments exhibited zmall but nonzpecific absorbances acrosz a broad
spectral range, When EPS was in relatively high concentrations, az in microbial matz, there was a
Mkiofilm gel effectl] on sediment reflectance properties, The effect was twofold, First, it
increased the relative zpacing of sediment grainz, a process that permitted light to penetrate
deeper into sediments, Second, it resulted in a more efficient capture of photonz because of the
change in refractive index of EPS gel itzelf relative to seawater. The relatively translucent EPS of
biofilms, therefore, influenced the magnitude of reflectance across a broad spectral range in
marine sediments,
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