Seasonal variability and fluxes of nitrate in the surface
waters over the Arctic shelf slope
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Background Data Set v e
Understanding the present state and possible future .Mooring at 800 m water depth. part
scenarios of Arctic Ocean primary productivity has of the A-TWAIN project Io’gged i
been hampered by the scarcity of year-round nutrient from Sep 2012 to Sep 201é
measurements. Here, the first year-long moored .2 SeaCATs moored at 20 and 40 m
timeseries of near-surface nitrate concentrations in the depth (conductivity, temperature _
Eastern Arctic, together with hydrography, currents oressure, chl-a fluoréscence) I/ |
and chlorophyll-a fluorescence, Is reported from the . Nitrate ’sonde (SAtlantic  1SUS) | Atantics
shelf slope north-east of Svalbard. moored at 21 m depth B4 S Sﬁco;:ﬁi g
y G i
Nutrient-rich Atlantic Water (AW) flows into the Arctic *Up-looking ADCP  covering the |/ == 8 '

surface 90 m 22 T 0°51'F)
*Ship-based hydrographic stations |/ | Sl e AR

at the mooring location in Sep 2012 V/f /[ «f /| =
and 2013, with bottle samples of | js Ty 43
nutrients and chl-a = &8

Ocean through Fram Strait and eastward along the
shelf break, and supplies the surface water with
nutrients. Quantifying the nitrate dynamics helps
understanding the implications for productivity patterns
IN an area with large reductions In ice extent in recent
decades.
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Results: Mooring Time Series and September Profiles Vertical Nitrate Fluxes and Estimated
New Production

*Vertical movement of -
the mooring between | o e e ee ze o7 2 2
20-200 m depth allowed B
to infer vertical profiles
of nitrate  through |°w
fall/winter 2012
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* Nitrate gradient eroded rste b
s o C) chafmgm?  NO. [uM] when stratification Monthly profiles of nitrate and density
g " vanhished (Dec 2012) through fall/winter 2012
« September profiles show nitrate- *Closing the budget yields upward nitrate flux of 2.5
depleted mixed layer of 25 m mmol/m?/d during fall/winter 2012 in the AW inflow area
depth, pycnocline extending to upstream of the mooring (with vanishing nitrate uptake
ca. 50 m and small nitrification term during that time)
e Seasonal salinity and *Annual new production estimated from nitrate
temperature cycle dominated by drawdown 31 g C/m?

freshening (ice melt)

e Maximum nitrate concentration Conclusions
of 10 yM reached during March

« AW Iimportant to break down stratification and resupply
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‘ gpring blootm t_trig_ge;ed nitrate surface layer with nitrate during fall
ST U S S S 7.3 ¥ % L - rawdown starting in June . . . . .
’ q T 1 | g | | * Mooring location heavily influenced by inflowing AW, but
DT 1 S j1so e« Temporal variability In nitrate large spatial patchiness during the beginning of the

100 during the productive season productive season
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» Estimating the winter concentration as the 'deep’' summer
value would have overestimated it by about 5 uyM

Limited potential for Increased new production In a
scenario with less ice due to nutrient limitation
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Ice, wind and currents

» Steady near-surface inflow of AW
along the shelf break In spite of Acknowledgments

varying winds
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The data used in this study were collected through the A-TWAIN project,
_ _ funded by the Arctic Ocean program at the Fram Centre. AR's work Is
* Along-shelf advection dominates supported by the “Carbon Bridge” project, funded by the Norwegian

5
j/$€ )\’/// over cross-shelf advection over the Research Council. Vladimir Pavlov provided the ADCP data, Sigrid
s seasonal time scale @ygarden collected the water samples and Svein Kristiansen analyzed the

. _ nitrate samples.
* Timing of bloom likely controlled by
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