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The Arctic 
Large, remote, extreme and 

highly variable… 



The Arctic 
4 million inhabitants… 



The Arctic – Multiple Players 
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The Arctic 

Bird Migration Routes to the Arctic 

Global Connections… 



• Home of the world’s few remaining pristine 
environments  

• Largest freshwater resources (together with 
Antarctic) 

• Plays a key role in the global physical, chemical and 
biological balance 

The Arctic 



• Unique species adapted to extreme (cold and 
highly variable) environment 

• Large and often concentrated wildlife populations 

• Limited functional redundancy 

...Supporting 



Rapid and accelerating change 

Minimum sea ice extent (Sept 16 ’12). NASA 



• Climate Change 

• Habitat disturbance 

• Environmental contamination 

• Invasive species 

• Overexploitation 

• Increased shipping 

• Resource development  

• Combinations of the above stressors 
 

Multiple, Interacting Stressors 



Up 20% (between 1998 and 2009) as Sea-Ice Retreats 

From: Frey et al. 2011. Arctic Report Cards. 

Trends in annual sea ice and net 

marine primary production 



August 2008 

Beaufort Sea Survey 

Six Species Have Extended Range from 

the Bering or Chukchi Seas to the 

Beaufort Sea 

Marbled eelpout 

Walleye pollock 

Salmon snailfish Bigeye sculpin 

Pacific cod 

Bering flounder 

Logerwell, L. 2008. Cruise Report for the 2008 Beaufort Sea Survey. 

http://www.afsc.noaa.gov/REFM/Stocks/fit/PDFS/Beaufort_sea_cruise_report.pdf 

Migration of Marine Life Northward 

http://www.arctic.noaa.gov/aro/russian-american/fish-photos/ButterflySculpin-Female-K-Mecklenburg.jpg


Number of Orca sightings. Arctic Biodiversity Assessment. CAFF 2013. 

Migration of Marine Life Northward 



Increasing Human Activity… 

 

Figure : Ship transits of the Northwest Passage 1906-2011. From the NWT State of the 
Environment report (ENR 2011) with data from 
NORDREG updated to 2012. From Arctic Biodiversity Assessment. CAFF. 2013 



Increasing Human Activity… 
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Current Focus - Impacts of Climate Change; 

Increasing focus on Fisheries & Acidification 
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Drivers

EXPLANATIONS:

CLIMATE CHANGE

1.  Climate change affects sea ice distribution and features; water 

masses distribution

2. Climate change affect snow cover, coastal erosion, sea level  which 

important for breeding sites

3.  Climate change affects distribution, abundance and availability of 

prey

4. Climate change affects distribution, life cycle and virulence of 

infectouse and parasitic organisms

5. Climate change affects distribution of predators

6. Climate change affects phenology of dispersal and availability of 

seasonally important areas

POLLUTION & CONTAMINATION

7. Pollution/contamination may increase adult mortality 

8. Pollution may reduce reproduction success

9. Pollution may decrease body condition

OIL SPILL

10. Oil spill may reduce reproduction success

11. Oil spill may cause direct mortality

12. Oil spill may decrease body condition

FISHERY

13. Commercial fishery deplete prey species abundance, on another 

hand, fishery can provide additional food source

14. Fishery can lead to direct seabird mortality in fishing gear (bycatch)

DISTURBANCE

15. Disturbance can affect reproduction success

HABITAT ALTERATION

16. Bottom disturbance may affect food availability for benthos feeding 

seabirds. 

17. Area claim and disturbance may reduce availability of suitable 

breeding sites

ALIEN SPECIES

18. Introduced species may increase predation

HARVESTING

23.  Harvesting increase adult mortality

19. Harvesting may decrease reproduction success

EXPLANATIONS:

20. Decreased body condition may decrease reproductive success

21. Predation on eggs and chicks will reduce reproduction success

22. Seabirds stressed by predators may decrease their body conditions

24. Shortage in food may reduce reproduction success

25. Shortage in food may decrease body condition

26. Changes in distribution and availability of marine habitats may affect 

food availability for seabirds

27. Alteration in ice habitats can affect accessibility of seabirds for their 

predators (polar bears, arctic foxes).

29. Alteration of terrestrial habitat may affect availability of suitable 

breeding sites

30.  Changes in distribution of marine habitats may affect migration 

routes and phenology, location of staging and wintering areas

31. Occurrence and types of pathogens and parasites may affect body 

conditions

32. Occurrence and types of pathogens and parasites may affect 

reproduction success

33. Changes in body condition may affect adult mortality

34. Body condition affects reproduction success

35. Body condition affect bird’s ability to disperse, and vice versa 

movement distances and time can affect body condition

28. Changes in dispersal patterns may cause changes in composition 

and frequency of pathogens and parasites

Group:
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From Gill et al. Arctic Marine Biodiversity Monitoring Plan. 2011.  



Invasive Species – a Global Issue 
“Invasive species are a major threat to biodiversity (second only 
to habitat change)” – Millenium Ecosystem Assessment 2005 

From: Biodiversity Monitoring and Conservation: Bridging the Gap between Global 
Commitment and Local Action, First Edition. Edited by Ben Collen, Nathalie Pettorelli, 
Jonathan E.M. Baillie and Sarah M. Durant. 



Invasive Species – a Global Issue 
“Invasive species are a major threat to biodiversity (second only 
to habitat change)” – Millenium Ecosystem Assessment 2005 

From: Biodiversity Monitoring and Conservation: Bridging the Gap between Global 
Commitment and Local Action, First Edition. Edited by Ben Collen, Nathalie Pettorelli, 
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Global Response to Invasive Alien Species 

CBD 2020 Aichi Target 9 – By 2020, invasive alien species 
and pathways are identified and prioritized, priority 
species are controlled or eradicated, and measures are in 
place to manage pathways to prevent their introduction 
and establishment 



Global Invasive Species Database 

http://www.issg.org/database/welcome/ 



Arctic Marine Invasives – Current Knowledge 

• Limited studies & surveillance, but few 
known Arctic invasive species to date 

• Increased potential for marine invasive 
species, due to: 
– Increased human activity (e.g. shipping) 

– Warming marine ecosystem, leading to altered 
recruitment timing and growth rates 

From: Arctic Biodiversity Assessment – Chapter 16 Invasive Species 



Cartographer: Riccardo Pravettoni, UNEP/GRID-Arendal 



The Arctic 

Limited capacity for research and 
monitoring… 

 



The Arctic 

Limited ability to detect invasive 
alien species… 

 



1951-1960 

From Eamer et al. 2012. Arctic 
Species Trend Index 2011. CAFF 

Vertebrate Population Trend Data Availability Over Time, Summarized by Decade 



1961-1970 

From Eamer et al. 2012. Arctic 
Species Trend Index 2011. CAFF 



1971-1980 

From Eamer et al. 2012. Arctic 
Species Trend Index 2011. CAFF 



1981-1990 

From Eamer et al. 2012. Arctic 
Species Trend Index 2011. CAFF 



1991-2000 

From Eamer et al. 2012. Arctic 
Species Trend Index 2011. CAFF 



2000-2010 

From Eamer et al. 2012. Arctic 
Species Trend Index 2011. CAFF 



The Challenge 

     How do we better harness our knowledge & capacity 
to help us make more informed and effective 
decisions in the face of rapid and accelerating change?  

How do we better coordinate our efforts across the 
Arctic to improve our ability to prevent invasions, 
detect invasive species and rapidly respond? 

 



Meeting the Challenge: The Circumpolar 
Biodiversity Monitoring Programme 

• Arctic Council (CAFF) Program; Co-led by 
Denmark/Greenland and USA 

• International network improving 
detection, understanding  and reporting 
of Arctic biodiversity trends 

• Focal point for current and credible Arctic 
biodiversity information 

• Bridging the information-policy gap 

• www.cbmp.is    



CBMP Approach:  
Capacity Building 



• Expert Monitoring Groups 
(EMGs): 

– Marine, Coastal, Freshwater, 
Terrestrial 

– Ecosystem-based, network of 
networks  

– Forum for scientists and 
community experts 

– Pan-Arctic, integrated monitoring 
plans 

CBMP Approach:  
Coordinated Monitoring 



Pan-Arctic Collaboration 

From Gill et al. 2011. 
Arctic Marine 
Biodiversity Monitoring 
Plan 



Pan-Arctic Collaboration 

From Gill et al. 2011. 
Arctic Marine 
Biodiversity Monitoring 
Plan 



Pan-Arctic Collaboration 

From Gill et al. 2011. 
Arctic Marine 
Biodiversity Monitoring 
Plan 



www.asti.is  

CBMP Output: Indices & Indicators 
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CBMP Tools:  
Arctic Biodiversity Data Service 

Data demo site: Seabird Information Network 

www.abds.is 

http://downloads.wdpa.org/seabirdinformationnetwork/default.html


Rapid assessments for rapid change 

Move towards dynamic, forward-looking analysis 



Recommendations 
• Early Detection: 

– Build on existing Arctic networks & focus efforts 
on areas of high potential for invasions 

– Deploy new technologies (e.g. smartphones) to 
increase community-based surveillance of Invasive 
Alien Species 

 



Recommendations 
• Early Detection: 

– Utilize interoperable data systems and networks 
to share information on new or potential invasions 

 



Recommendations 

• Prevention: 

– Build on Canada’s Arctic Council ‘Safe Arctic 
Shipping’ initiative and/or International Maritime 
Organization’s work towards Polar Shipping 
Standards 

 



Recommendations 

• Draw on & contribute to global examples/tools: 

– Utilize/contribute to the Global Invasives Database 

– Develop Arctic Regional Invasive Species Indicator 

– Investigate Antarctic’s approach to detecting and 
preventing Alien Invasive Species 
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