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The mean nitrogen (N) isotopic composition of nitrate in an aquatic ecosystem is set by the
balance of the main N inputs and sinks, and can thus be used, for example, to constrain
global oceanic N fluxes. The use of 8N as a tracer of fixed-N elimination (such as
benthic/water-column denitrification, or anammox) today and in the past, however, requires
an understanding of the N isotope effects of these pathways on the ocean nitrate pool.
Estimates of the partitioning between different fixed N-elimination processes are particularly
sensitive to the N isotope effect of benthic denitrification. The latter is under-expressed with
respect to the organism-level N-isotope effect, due to substrate diffusion-limitation at the
depth of active denitrification. Yet, the degree of under-expression may vary with
environmental conditions. In this presentation, we will provide a critical view on the use of
canonical N-isotope effects for water-column and benthic fixed-N elimination in N isotope
budgets and biogeochemical models. We will focus on the benthic environment, providing
observational and model data, which suggest that the N-isotope effect of N2 loss from ocean
and lake sediments can be significantly larger than assumed by earlier work. We will also
address the potential impact of suboxic N2-producing processes other than denitrification
on the 8N of fixed-N inventories. For example, anammox nitrite/nitrate N (and O) isotope
effects, include a substantial contribution from equilibration reactions, superimposed on
kinetic (normal and inverse) isotope effects. We will address the possible controls on the net
expression of the anammox N isotope effects in the natural environment, and evaluate the
use of NOx isotope signatures to diagnose the relative importance of anammox versus
denitrification. Finally, we will discuss implications for the global nitrate N-isotope balance,
challenging current ideas regarding the state of balance of the modern N budget.



