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Outline

1. The subpolar gyre 
2. The post-1995 blue whiting boom
3. The post-2006 mackerel expansion
4. Disappearance of ‘rauðáta’ (Calanus hyperboreus) 

north of the Faroes after 2003.
5. The gyre revived after 2014 
6. Collaboration between science and industry
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1. The subpolar gyre –
and the marine climate
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1. The Subpolar Gyre
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Blue whiting

2. Blue whiting: Spawning-
feeding distributions/migrations
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Stor endringer i kolmule bestanden

2. Blue whiting: A threefold stock-size increase
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2. Spatial Shifts
(Catches – all nations)
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3. The post-2006 mackerel expansion
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3. International July
mackerel surveys
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3. Empty Iceland Basin? 
– a richer ‘corridor’ 
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3.  Silicate decline
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likely associated with the silicate decline 
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4. Zooplankton 
(rauðáta)



Smaller (C. finmarchicus)
Ab

un
da

nc
e

(N
or

m
al

ize
d)

Years2003

4. Zooplankton 
(rauðáta)

Large
(C.hyperboreus)

Likely caused by reduced influence 
of East Icelandic Water 
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1. The Subpolar Gyre
- and salinity ’dips’

or Great Salinity Anomalies

On-shelf biological production
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Towing lines since the 1940s
The subpolar gyre is a
zooplankton epicenter 

Average  abundance
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5. The Subpolar Gyre: 
A large zooplankton source
- Continuous Plankton Recorder (CPR)

South Iceland shelf



Finwhales
(Víkingsson et al., 2009)

Mackerel  in 2013
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Upper ocean temperature
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5. The biologically productive sub-arctic front
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‘Cold blob’ in 2015
Good for some ecosystems
- as suggested by Hátún et al., 2016



5. Revived 
subpolar gyre 

after 2014
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6. Science-industry collaboration
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1. Save onboard
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6. A temperature trace  
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Fronts

Reduce searching time, and CO2 emissions 

6. Science-industry collaboration



Conclusions

• The subpolar gyre impacts Icelandic waters
• The post-1995 blue whiting expansion was caused 

by a weakening subpolar gyre
• The post-2006 mackerel westward shift likely 

associated with a nutrient decline
• Herring food (large rauðáta in the southwestern 

Norwegian Sea) declined after 2003
• Intensified gyre after 2014 has envigorated shelf 

ecosystems
• More collaboration between industry and science 

warranted



The research leading to these results has received funding 
from the European Union 7th Framework Programme (FP7 
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5. Impact of recent convection
- Iceland zooplankton
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Seagliders
(Collaboration with 

University of Washington)

Samples: 
Temperature, salinity, oxygen
algae and currents
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”weather forecast” 
in the ocean

7. Science-industry collaboration



Allowed or pushed poleward?
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Go North 
or West ?

Calanus finmarchicus

Silicate

Average for June
?
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The post-2006 westward mackerel expansion 
is induced by the west-high, east-low nutrient gradient, 
together with the recent strong nutrient decline in the 

North Atlantic

3. A new mackerel hypothesis

0

1

2

3

4

5

6

7

8 6 0° W  5 0° W  4 0° W  3 0° W  2 0° W  1 0° W   0°              0

  

  

  

  

  

  

µM

b

East-west nutrient gradient

1985 1990 1995 2000 2005 2010 2015
4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

Year

S
ili

ca
te

 c
on

s.

Nutrient decline

+
Nutrient
limitation



(Wiborg, 1955)
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