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Fig 3: species richness in N Atlantic by latitude (relatively low around 60°N) 
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Fig 4: map of Great Salinity Anomaly 1968–1982 

 
Fig 5: map of Atlantic SST during ice age and today 
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Fig 2: map of taxonomic richness of calanoid copepods in N Atlantic (low around Iceland) 
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Fig 2a: map of species richness of fish and invertebrates worldwide (high in Iceland) 
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Fig 2b: species richness of fish and invertebrates worldwide by latitude (high at 60°N) 

 

 
Fig 3b: map of predicted local extinctions of fish/inverts due to warming worldwide 

 

 
Fig 4h: predicted local extinctions of fish/inverts due to warming in N Atlantic by latitude 
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Fig 5: observed rate of poleward shift of fish/inverts due to warming in North Sea 
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Fig 4a: proportion of North Sea fishes threatened has increased in 1992–2002 
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Fig 5: relative abundance of demersals/pelagics in N Atlantic and NE Pacific 1978–2001 

 
Fig 6: decreasing age at maturity in demersals/pelagics in N Atlantic 
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Review of biodiversity and fisheries management 
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Fig1: biodiversity has increased with time, punctuated by mass extinctions 
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References on conservation and fish mgmt 

9) Baum, J.K., R.A. Myers, D.G. Kehler, B. Worm, S.J. Harley, and P.A. Doherty. 
2003. Collapse and conservation of shark populations in the Northwest Atlantic. 
Science 299:389–392. 

 
Fig 2: declining abundance of 8 NW-Atlantic shark species 1986–2000 
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Fig 2: barndoor skate (Raja laevis) is close to extinction, only found in NW Atlantic 
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Fig 7: linear model indicates practically no high-trophic level fish around Iceland in 1999 

 
Fig 12: declining biomass of cod, saithe, haddock, etc. in N Atlantic 1950–2001 
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Fig 1: abundance of endangered bycatch species (skates etc.) in NW Atlantic 1978–1994 
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Table 1: global and local extinctions worldwide, incl. Icelandic spring-spawning herring 

 
Fig 4: most skate species have narrow latitudinal range 
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Fig 6: Allee effect means species cannot be saved if abundance goes under threshold 

 
Fig 9: barndoor skate is close to extinction, only found in NW Atlantic 
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Fig 2: regulations have resulted in fewer right whale injuries in 1997–99 than in 1993–96 
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Fig 1: MPAs increased rapidly 1965–2005, while marine biodiversity declined 
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Fig 1a: mean depth of worldwide catch 1950–2000 has increased 

 

 
Fig 2a: mean depth of N-Atlantic bottom fisheries 1950–2000 has increased 
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Fig 4a: mean fish longevity of worldwide catch 1950–2000 has increased 
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Fig 1a: northward shift of North Sea cod due to warming 
Fig 1b: northward shift of North Sea monkfish due to warming 
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Fig 4: two analyses of different data agree, cod carrying capacity 4x higher than B1980s 
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Fig 2: benthic taxa decrease in abundance after fishing impact, and sometimes recover 
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Fig 5: frequency of PanIA allele has increased 1931–2000, while PanIB has decreased 
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Fig 1: MPAs cost more (economically) if they are large and/or close to land 
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Fig 1: most studies recommend that 20–40% of fishing grounds should be MPAs 
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Fig 1: most MPAs are less than 10 km2, but some are 100–1000 km2 
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Fig 1: species inside MPAs that have increased (●) or decreased (∆) in abundance 
     (decreased abundance can be due to increased predation, competition, etc.) 

Threatened Icelandic bycatch species 
 
[1] Klara and European colleagues have looked at Icelandic autumn survey abundance 
indices that show at least one Icelandic bycatch deepwater species declining in recent 
years. Spiny-eel (Notacanthus chemnitzii, nefbroddabakur) is clearly declining 
between 1996 and 2009 — probably bycatch in commercial bottom trawl: 
 

 
 
Source: Klara Jakobsdottir (unpubl.) 
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[2] The current abundance of Atlantic halibut (Hippoglossus hippoglossus) is very 
low compare to historical levels, and the abundance index looks similar to the 
barndoor skate in the NW Atlantic, which is considered almost extinct: 
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Myers et al. (1995) analyzed recruitment depensation (declining number of recruit per 
spawning biomass) in 128 fish stocks. Only three stocks showed significant 
depensation: 
 
 
1 Icelandic spring-spawning herring 
 
2,3 two pink salmon populations in Alaska 
 
 
In order to detect significant depensation, one needs a dataset with very low spawning 
biomass. Myers et al. (1995) mention predator saturation and Allee effect as possible 
mechanisms behind depensation, but other ecological factors could also interact. 
 
 
— 
 
 
Myers, R.A., N.J. Barrowman, J.A. Hutchings, and A.A. Rosenberg. 1995. Population 

dynamics of exploited fish stocks at low population levels. Science 269:1106–
1108. 

 



 
 
 
 

Ray Hilborn’s take on marine biodiversity 
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Hilborn (2005) highlighted seven features of a sustainable fishery, preserving marine 
biodiversity: 
 
 
1 Unified jurisdiction 
 
2 Habitat maintenance 
 
3 Monitoring 
 
4 Long-term stakeholder incentives 
 
5 Ability to regulate 
 
6 Ability to live with fluctuations 
 
7 Nondestructive fishing practices 
 
 
His examples are the NE Pacific halibut and Bering Sea salmon fisheries, but 
Icelandic fisheries management also scores high on this scorecard. 
 
 
— 
 
 
Hilborn, R. 2005. Are sustainable fisheries achievable? In: E.A. Norse and L.B. 

Crowder (eds.) Marine conservation biology: The science of maintaining the sea's 
biodiversity. Washington: Island, pp. 247–259. 

 


