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The transformation[AV2] amount and lability of freshwater dissolved organic carbon 

(DOC) has important implications for the health of aquatic ecosystems through biogeochemcal 
processes, status of climate with carbon cycling, and overall water quality. Degradation due to 
photochemical reactions has the potential to transform recalcitrant DOC into a more bioavailable 
resource for heterotrophs and ultimately potentially mineralize into CO2. Evolution of Vermont’s 
land cover and land use (LCLU), as well as changing large hydrological flow conditionsevents, 
can have significant consequences on the biogeochemistry of waterorigin of DOC and thus its 
chemical character and amount. The goal of this study was to measure changes in both DOC 
concentration and bioavailability due to photochemical reactions only in three major watersheds 
in the Lake Champlain basin of Vermont during varying hydrological eventsflow. This research 
hypothesized that an increased in photochemical irradiation would produce an increase in the 
bioavailability of DOC and a decrease in the concentration of DOC due to mineralization into 
CO2. Filtered Wwater samples were collected during base flow and storm flow conditions from 
Vermont’s dominant LCLU types (forest, agriculture, and urban), then irradiated to understand 
how differing stream flow and LCLU affects DOC photo-lability and ultimately bioavailability 
events affect nutrient transport in waterways. Irradiated samples were analyzed assessed with for 
bioavailability by specific UV index (SUVA), to identify degrading carbon as a result of 
photochemistry. fFluorescence excitation-emission matrices (EEMs) with PARAFAC modeling, 
and microbial incubations.  Our results show irradiation leads to lower DOC concentration and 
smaller molecules with less aromaticity that are more protein-like in fluorescence properties. 
demonstrated an increase in the protein-like, bioavailable DOC with accumulated radiation. 
Photochemical processing of DOC appears to transform an originally recalcitrant nutrient into a 
biologically usable form, ultimately increasing nutrient resources for heterotrophic organisms 
near the base of the food web. 
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