Reassessing the nitrogen isotope composition of sediments
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Introduction

Sediment records of the stable isotopic composition of nitrogen (8'°N) show exceptionally light
6N values at several sites in the proto-North Atlantic during Oceanic Anoxic Event 2 (OAE2)
(~94 Ma). The low &™N during the event is generally attributed to an increase in N -fixation'".

Surprisingly, published &N values for OAE2 vary widely, even for similar locations. Using erErall Moan Nisolone valle

analyses of 8N for sediments from three open-ocean and two coastal sites, we show that this shift=-1 Shf"o‘f pre-OAE2/OAE2

reported variation is likely related to the treatment of sediment samples with acid prior to the N B 367 — %‘;ﬁt
1257-1261 .

6N analysis. Here, a compilation of pre-OAE2 and OAE2 mean values of 8N measured in
unacidified samples for the proto-North Atlantic is presented (fig. 1). A box model of total N and
N cycling is used to further detect N fluxes contributing to the 8N signal.

Demerara Rise
® - new data

@® = published data
\. = combination of both

Figure 1. Map of the proto-North Atlantic during OAEZ2, indicating the
location of the sites where &'°N were not measured in samples

Results treated with acid. Published data are from !+,
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Figure 2. a) Total organic carbon (TOC) soo{E
versus all new &N measurements in the so 511
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sediments, respectively. A lower limit of -3 9"%Corg (ko VPDB) TOC/Ptot (mol/mol) TOCN 512Corg (%o VPDB) TOC/Ptot (mol/mol) TOC/N
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Relation between TOC content and the  Figure 3. Geochemical profiles across OAE2 at a) \Wunstorf and b) Bass U ST I B L. i P

5"N signal measured in samples treated  Rijver and ¢) 386, d) 641 and e) 1276. Abbreviations stand for TOC to

with acid. Most values fall below the 5N total phosphorus (TOC/P_), total nitrogen content (N) and meters below
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Conclusions

Figure 4. Model results for Experiments 1 to 3,
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