Fate of Terrigenous Nitrogen in Arctic Shelf Sediments-An update
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1. Introduction
* The Arctic is warming twice as fast as the rest of the planet! leading to

temperatures, sea ice?J,, coastal erosion®*4* and river run off* 4.

2. Study Areas and Methods )

* Area 1: East Siberian Arctic Shelf (ESAS). Receives large amounts of
TerrON transported via rivers and from coastal erosion>8(Fig 1).

* Organic Carbon displays a less conservative behaviour- release as Samples collected during the 1S55-08 and SWERUS-C3 campaigns.

CO, 1 creating a positive feedback for climate change>®.
* Area 2: The Fram Strait (FS) and Barents Sea (BS;
Fig. 1). Influenced by large water masses entering
the Arctic Ocean and terrestrial inputs from
Greenland/Norway. Samples collected during the
JR16006 and JR17005 campaigns.

* Terrestrial organic nitrogen (TerrON) is a dominant
source of bioavailable nitrogen (N) in the oceans’ .
* However is remains unclear how changes in the
availability and source of TerrON can impact

. the Arctic food web.

* Samples were analysed for stable isotopes,
813C and &N, and pyrolysis was used to

[ 3. ESAS Results

B analyse the macromolecular composition.
« 8N (Fig 2.) shows an enrichment with Qe : - J
increasing distance from the coast. The most
depleted values found in the nearshore Laptev - N
Sea region (1.4%o) and most enriched found in 4. Fram Strait and Barents Sea
2 ;
* Comparisons of 63C,. vs 6*°N (Fig. 3) and phenol to B . o (zg;‘;) alr;d ?OSt Sepies st aatian EX
pyridine vs 85N (Fig. 4) indicates a comparable fate ﬂ:’%’ 1 Ré'g;g'nsdfsmég'ﬁcui (4.05%, Fig 5.)
for the TerrOC and TerrON. < $on et s, 75 ramsts 5 8 * The highest phenol to pyridine ratios are at station B11
(0.4) and lowest at F21 (0.07, Fig. 6).
* Clear differences are shown in the 6*°N signal of the TerrON
transported from the different regions (Laptev Sea and East Siberian * Preliminary results suggest a similar relationship between both
Sea, Fig. 3). parameters as observed in the ESAS, highlighting a potential impact on
* O™N offshore values remain substantially different in both regions, the AroticTeasmeh inithis region.
likely indicating a transfer of the terrestrial signal into the Arctic food * Unlike the ESAS the Barents Sea and Fram Strait do not have clear land to
web. sea transects in both the 6N and phenol to pyridine ratio.
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TETTA 6. Conclusions and Future Work
PRI * Bulk analysis indicates an influence of terrestrial organic nitrogen
on the Arctic isoscape in the ESAS , Barents Sea and Fram Strait
A DLS regions.
NSESS
X However, bulk analysis of 6°*N can be influenced by many factors
@ (CSESS . such as inorganic nitrogen

To allow for a better understanding, a compound specific isotope
analysis of amino acids (CSIA-AA) is required as amino acids form
the largest proportion of the organic N pool

Fig. 3 §2Cy Vs. 815N
correlation plot

Acknowledgments

Fig. 4 6**N Vs. phenol to "
& P Thankyou to The Arctic Consortium particularly to Prof. Orjan Gustafsson, Prof. Igor Semiletov and all involved

0 T 1 pyridine ratio correlation plot. with sample collection and analysis from the [555-08 and SWERUS-C3 cruises. The ARISE project team
1 0.5 0 : ; 3 " I
(studentship forms part of this project) and to supervisors for help and guidance.
\ Phenol/ (Phenol to Pyridine) \ Y,
( References \

1. Brock and Xepapadeas . (2017) European Economic Review, Elsevier B, 99, pp. 23-112 2. IPCC (2014) Climate Change 2013 3. Lantuit, H et al,, (2012). Estuaries and Coasts, 35(2), 383—400.4. Dittmar, T. and Kattner, G, (2003} Marine Chemistry, 83(3—4), pp, 103-120 5. van Dongen, B, E. et al. (2008) Global
Biogeochemical Cycles, 22(1), pp. 1-14 6. Broder, L. et al. (2016) Biogeosciences, 13(17), pp. 5003-5019 7. Dittmar, T. (2004} Limnology and Oceanography, 49(1), pp. 148-156. 8, Vonk, J. E. et al. (2012) Nature, 489(7414), pp. 137-140 9. Intergovernmental Oceanographic Commission (I0C) et al. 'The
'\ International Bathymetric Chart of the Arctic Ocean’ 10. Sparkes, R. B. et al. (2016) Cryosphere, 10(5), pp. 2485-2500. 11. Schlitzer, R., [2016) Ocean Data View, http://odv.awl.de 12. Stevenson, M. A. and Abbott, G. D. (2019} Journal of Analytical and Applied Pyrolysis pp. 1-10. //




