
07/12/2017

1

Nutrients, mixing and 

primary production in the 

Barents Sea
Sian Henley, Heather Bouman, Marie Porter, 

Estelle Dumont, Emily Venables, Louisa 
Norman, Tim Brand

Arctic PRoductivity in the Ice ZonE
(Arctic PRIZE)

Acknowledgements: all scientists onboard JR16006

Captain, officers and crew RRS James Clark Ross

PRIZE Objectives

• How do physical changes related to sea ice declines impact 
upon nutrient supply to phytoplankton blooms?

• Over the complete annual cycle in the Barents Sea

• Use nutrient budgets and isotopic signatures to
‒ Quantify vertical nutrient fluxes and characterise source water 

masses

‒ Quantify nutrient drawdown by phytoplankton in the upper ocean

• Compare variability to biotic and abiotic factors, to 
determine which are the most important controls

�Inform predictions of responses of primary productivity 
to ongoing and future changes in sea ice distributions
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Macronutrients

Northbound transect 1

Macronutrients

Northbound transect 2
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Macronutrients

Northbound transect 3

Depth profiles – all stations

High concentrations of nitrate, 

phosphate and silicic acid at 

depth, especially off-shelf

Drawdown of all 

macronutrients into surface 

ocean by biological uptake

Degree of drawdown depends 

on the balance between 

supply through mixing and 

uptake by phytoplankton

Ammonium peaks below the 

surface and is negligible at 

depth
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Depth profiles
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Largest surface nutrient 

drawdown at B7, B13, B17

Smallest at B18 and B19

Driven by differences in 

mixing, related to sea ice 

etc. etc., and/or PP

Subsurface NH4
+ peak 

related to PP, zooplankton?

Use isotopes to constrain 

mixing vs. uptake and 

recycling

Nutrient-nutrient relationships

NO3
-/PO4

3-: 17.1 ± 0.2

Intercept: -0.6 ± 0.1 -> nitrate-limited

r2 = 0.9171, p <0.0001

Si(OH)4
-/NO3

- (high): 2.2 ± 0.2

r2 = 0.7837, p <0.0001

Si(OH)4
-/NO3

- (low): 0.36 ± 0.01

Intercept: 0.31 ± 0.06 -> nitrate-limited

r2 = 0.8211, p <0.0001
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Summary and outlook

• Initial nutrient results show supply from deeper Atlantic-sourced 
water masses and drawdown by phytoplankton in the surface 
ocean

• Nitrogen is the limiting nutrient in the Barents Sea during 
summer phytoplankton blooms

• Active N cycling in the subsurface

• Use isotopes to constrain influences of mixing, biological uptake 
and recycling on nutrient inventories

• Compare nutrient data to physical and biological data to elucidate 
the key drivers over the full annual cycle

�How will primary production change in a future Arctic and 
what role will nutrients play in driving these changes?

Thank you


