Pk R
Ly LY
(IR )
P R e
Ly L

Nutrient fluxes

(across the Arctic and into the Atlantic)

Jean-Eric Tremblay

Québec-Océan, Takuvik & ArcticNet, Département de biologie, Université Laval

Planning Workshop for an International Research Program
on the Coupled North Atlantic-Arctic System

Arlington, VA, April 14, 2014

ArcticNet



The importance of nutrients

* Nutrient supply constrains net biological productivity and primes the
biological CO, pump

* The relative availability (or ratios) of different nutrients (N, P, Si, Fe)
can affect bloom composition and thus food webs and export

* Nutrient ratios reflect biogeochemical history (tracer)

* Nutrient cycling modulates sea-air fluxes of N,O, CO,...

» Unbalanced nitrogen cycling in the North Pacific & adjacent Arctic
» Arctic delivers excess phosphate and silicate to the North Atlantic
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Questions

» How does connectivity with the Arctic and Pacific oceans affect
nutrient fluxes into the North Atlantic (surface & deep)?

» What'’s the impact of biological processes on nutrient inventories
and ratios along different circulation pathways?

» How are nutrient fluxes into the North Atlantic affected by rapid
change at higher latitudes (e.g. sea ice, freshening, river discharge,
warming)?
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Sediment denitrification on shallow Arctic shelves
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Nutrients accumulate in the halocline due to:

» winter convection (pre-formed)
» decomposition (re-mineralized)
» strong vertical stratification

Can be mobilized by:
» Upwelling (shelf-break or ice-edge) = U
» Mixing in narrow channels =M




A static view of phosphate and P* on g, = 26.7

Ocean Data View / DIVA

Ocean Data View / DIVA

Same pattern > Excess P supports nitrogen fixation?
for silicate » Nitrogen fixation and excess Si support diatom growth?

Composite of data from: ArcticNet (2005-2013), Codispoti et al. 2010, WOA2009, JOIS, C30



N* of Labrador Sea Water varies substantially on
interannual & decadal time scales

Anomalies on an LSW isopyc'nal (0y = 27.3) at the
Bermuda Atlantic Time Series (Deutsch & Weber 2012).
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What causes this variability and where?
Subarctic Atlantic, Arctic or North Pacific?
LSW formation?

LSW export pathways?

Slide from Jaime Palter (McGill U)



Polynyas: nutrient traps at the edges of Baffin Bay
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Key Points
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