Flow history explains temporal and spatial variation of carbon fractionation
in stream periphyton
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ABSTRACT: We investigated factors that contrbute toisotopic carbon fractionation in periphytic
biofilmz in a human-altered headwater stream with a flashy bwdrograph, Water velocity had an
important effect on perphyton 3'3C, explaining both temporal and spatial variation. We found that
water velocity averaged over a certain perod before sampling, rather than the instantaneous
water velocity, explained a high percentage of both temporal and spatial variation of the
periphyton d13C signature. The relationzhip between water velocity and periphyton &'3C signature
waz particularly influenced by individual flow events durng the recent flow history, & simple
model bazed on a flow history of 3-4 weeks reliably estimated the &'3C zignature of pedphvton
from distinct reaches. The model clearly identified signature shifts caused by the deposition of
activated sludge particles from a wastewater treatment plant onto the perphytic biofilms, We
highlight the high spatial and temporal varability of perphyton &'3C zignatures (i.e., up to 3-6%"] in
a heterogeneous flow emvironment with inputs from a wastewater treatment plant, and we
explore itz implications for food web analysis,
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