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Understanding the role of sediment-seawater exchange in the
marine cycling of neodymium (Nd) isotopes is central for its
reliable and continued use as a modern and palaeoceanographic
tracer of ocean circulation. However, the exact processes that
govern global Nd cycling, especially at the sediment-water
interface remain poorly constrained. With a benthic flux, and a
sediment source at depth now proposed as a major global source
of Nd into the oceans, there is a need for up-to-date knowledge
of the sources, sinks and transformation of this tracer to and
within the ocean (e.g., aligned with the GEOTRACES core
mission). We present here an extensive compilation of published
terrestrial and marine sedimentary Nd isotopic (εNd)
measurements. From this, we have constructed high resolution
(0.5 °× 0.5°), gridded, global maps characterising εNd
distributions at the entire sediment-ocean interface, building
substantially upon the previous work of Jeandel et al. (2007)[1].
Here, we describe the database, interpolation methods and
present the final εNd maps of the continental margins and
seafloor. These data products are particularly designed for
investigating marine Nd cycling, and enables specifically the
application of isotope-enabled ocean models to understand
targeted Nd behaviours in the oceans. Such applications include,
but are not limited to: further quantifying the nature and
magnitude of a benthic flux required to reconcile global Nd
budgets, establishing the potential role of Nd isotopes as tracers
of weathering regimes and even as a kinematic tracer of ocean
circulation. We finally present the new global marine Nd-isotope
scheme we are developing, extending upon previous Nd
modelling efforts, to simulate Nd isotopes in a fast-coupled
atmosphere-ocean General Circulation Model (FAMOUS). We
utilise these new sediment εNd maps as boundary conditions,
further constraining the major sources, sinks and cycling of Nd
isotopes and exploring instances of non-conservative behaviour

related to changes in sedimentary processes.
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