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Why are the MIZ a biologically high energy area

1. transport of ice fauna by the transpolar drift from the Arctic Ocean into the Barents Sea 
where organisms are released during the melting process.

2.  high annual primary production in close association with the receding ice edge and stratified 
water column;

3. advection of Calanus finmarchicus from the Norwegian  Sea into the Barents Sea;

4. Trophic transfer of energy via the lipid chain from Calanus copepods to whales and seals

and why are the Arctic shelf a biologically high energy area

4. upwelling of nutrient reach water along the shelf slope during winter due to ice retreat

Falk-Petersen et al. 2000, 2015



The Arctic Highways
The current system in the Arctic, the Atlantic inflow and advection of Calanus finmarchicus

The amount of Calanus finmarchicus eaten by the herring every year is enough
to feed the population of London for 7 years



The Arctic Highways – The Transpolar Ice Drift and transport of 
Ice fauna. 

Falk-Petersen and Pavlov 2005
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The productive Arctic
Seasonal retreat of the ice edge and migration to the ice edge

Graphic Dr Malin Daase



The concept of Arctic plankton blooms
(ice cover modifies light available)

Blooms along the Ice edge

Zenkevitch 1963, Falk-Petersen et al 2007, Leu et al. 2011



The shelf, the ice edge and the productive hot spots 
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December 2011 before Polar Night cruise zone of low atmospheric pressure was formed
over Nordic Seas. It has led to strong north-eastern winds along northern coast of Svalbard.
In this month, north of Svalbard also the large area of the ice free waters was kept. 

This formed precondition of upwelling, where Ekman transport moves surface waters away
from the coast and in some zones surface waters are replaced by water that wells up from 

below Atlantic water layer

Upwelling along the Arctic shelf Productivity hotspots 
due to upwelling along Arctic shelves



Falk-Petersen et al. 1990

Spring bloom 

 to herbivorous animals

 to planktivorous animals

within 6 months

TROPHIC TRANSFER – THE LIPID CHAIN

Carbon fixed during spring bloom transferred 
as fatty acids to top predators within 6 months

Persistent Organic Pollutants are transported 
with the lipid chain



At the rainbow’s end

Productivity hotspots due to upwelling along Arctic shelves
Falk-Petersen et al. 2015


