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Contamination of aquatic ecosystems by human and animal wastes is a global concern for water quality. Disclosing
fate and transport processes of fecal indicator organism (FIO) in large water bodies is a big challenge due to
material intensive and time consuming methods used in microbiological water quality monitoring. In respect of
utilization of large surface water resources there is a dearth of rapid microbiological methods that allow a near-real
time health related water quality monitoring to be implemented into early warning systems. The detection of
enzymatic activities has been proposed as a rapid surrogate for microbiological pollution monitoring of water and
water resources (Cabral, 2010; Farnleitner et al., 2001, 2002). Methods such as the beta-D-Glucuronidase assay
(GLUC), targeting FIO such as E. coli, were established. New automated enzymatic assays have been implemented
during the last years into on-site monitoring stations, ranging from ground- to surface waters (Ryzinska-Paier
et al., 2014; Stadler et al., 2017, 2016). While these automated enzymatic methods cannot completely replace
assays for culture-based FIO enumeration, they yielded significant information on pollution events and temporal
dynamics on a catchment specific basis, but were restricted to stationary measurements.
For the first time we conducted ship-borne and automated measurements of enzymatic GLUC activity on
large fresh water bodies, including the Columbia River, the Mississippi River and Lake Mendota. Not only are
automated enzymatic assays technically feasible from a mobile vessel, but also can be used to localize point
sources of potential microbial fecal contamination, such as tributaries or storm drainages. Spatial and temporal
patterns of enzymatic activity were disclosed and the habitat specific correlation with microbiological standard
assays for FIO determined due to reference samples. The integration of rapid and automated enzymatic assays
into well-established systems for ship-borne measurements of physico-chemical parameters, such as the FLAMe
(Crawford et al., 2015), paves new ground for data interpretation and process understanding.
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