Mitrogen sources and cycling in the San Francisco Bay Estuary: A nitrate
dual isotopic composition approach
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ABSTRACT: We used the dual izotopic compozition of nitrate [(&'3M and &'30) within the estuarine
system of San Francizco (5F) Baw, California, to explore the utility of thiz approach for tracing
sources and cycling of nitrate (N0, Surface water samples from 49 sites within the estuary were
zampled during Julby-fugust 2004, Spatial variability in the isotopic composition suggests that there
are multiple sources of nitrate to the bay ecosystem including seawater, several rvers and
creeks, and sewage effluent, The spatial distHbution of nitrate from these zources is heavily
modulated by the hydrodynamics of the estuary, Mixing along the estuarine szalinity gradient is the
main control on the spatial vardationz in isotopic composition of nitrate within the northern arm of
5F Bay. Howewer, the nitrate isotopic composition in the zouthern arm of 5F Bay exhibited a
combination of source mixing and phytoplankton drawdown due mostly to the long residence time
during the summer study perod, Yery low &30 wvalues (as low az 25.0%) at the Sacramento-5an
Joaquin River delta region give Hse to a wide range of &"*0OMNO3 values in the 5F Baw svstem, The
range in 370, values iz more than twice that of %M ., suggesting that 670 iz an even more
senzitive tool for tracing nitrate sources and cycling than 85K,
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