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Stable isotopes of nitrate have long provided a tool for tracking 
environmental sources and biological transformations. However, 
divergent interpretations of fundamental nitrate isotope systematics 
exist among disciplinary divisions. In an effort to transcend disciplinary 
boundaries of terrestrial and marine biogeochemistry, we use a 
quantitative model for coupled nitrogen and oxygen isotopes of nitrate 
founded on benchmarks established from microbial cultures, to 
reconcile decades of nitrate isotopic measurements in freshwater and 
seawater and move toward a unified understanding of cycling 
processes and isotope systematics. Our findings indicate that 
denitrification operates within the pervasive context of nitrite 
reoxidation mechanisms, specifically highlighting the relative 
importance of nitrification in marine denitrifying systems and anammox 
in groundwater aquifers. 
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