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DOES ABUNDANCE = ECOLOGICAL IMPACT? 
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 Which debris item(s) pose the greatest 
ecological threat to marine wildlife, considering 
the product of their severity and specificity? 

RESEARCH QUESTION 



INVOKING EXPERT ELICITATION 

• Used for several decades in social sciences and risk 
assessment  

• Widely used in conservation for data poor systems  
• Can guide environmental management and expedite 

species recover plans 
 

SOURCE: Kerr, 1996; Garthwaaite et al., 2006; Martin et al., 2012; Kuhnert et al., 2010; Jellinek et al., 2014; Donlan et al., 2010 

Donlan et al., 2010 
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Donlan et al. -- Results from the survey are useful for conservation planning because they provide estimates of relative impacts of hazards on sea turtles and a measure of consensus on the magnitude of those impacts among researchers and practitioners.



SEVERITY 
If a single, individual animal within the taxon experiences 
the threat, what is the impact of the interaction?  
 
4 = Very High:  individual animal dies.    
3 = High:  individual animal may die  
2 = Medium:   individual animal suffers nonlethal impact  
1 = Low:   no impact to the individual animal  

SPECIFICITY 
For a group of animals impacted by the product, what 
fraction do you expect to experience an interaction?  
 
4 = Very High:  76-100% of animals 
3 = High:  51-75% of animals 
2 = Medium:  26-50% of animals   
1 = Low:   Less than 25% of animals 

SOURCE:  WWF, 2007; Bird Life Int’l. 

SEVERITY Taxa:  Marine Mammals 

OCEAN TRASH PRODUCT Entanglement 
threat 

Physical 
Ingestion 

Chemical 
Ingestion 

Balloons 1 2 2 

Beverage bottle caps 1 2 2 

Beverage cans 1 2 1 

Cigarette butts 1 2 2 

Cups and plates  1 2 2 

Fishing buoys, traps and pots  4 3 1 

Fishing line (monofilament) 3 3 1 

Fishing nets  3 3 1 

Food packaging/wrappers 2 2 2 

Glass beverage bottles 1 2 1 

Hard plastic containers (detergent bottles, etc.) 1 2 3 

Other expanded polystyrene packaging 1 2 2 

Paper bags 1 1 1 

Plastic bags 1 3 2 

Plastic beverage bottles 1 2 2 

Plastic food and beverage lids  1 2 2 

Plastic utensils 1 2 2 

Straws and stirrers 1 2 2 

Takeout/away food containers 1 2 2 

Unidentifiable plastic fragments 1 2 2 

THREAT CRITERIA + ASSESSMENT MATRIX 



SURVEY INSTRUMENT 

• Twelve question internet-based survey  
• Expert profile  
• Threat assessment  
• Token offered for completion  

• Distributed to 6 international list servers: 
• MARMAM 
• IUCN-DCMC 
• International Coastal Cleanup 
• CTURTLE 
• Scuttlebutt 
• Pacific Seabirds Group 

SOURCE: Dillman, 2000; WWF, 2007; IUCN/Birdlife International 

 Average response time just 
under 45 minutes 

 Response time ranged 
between 16 min. and 2 hrs. 



RESPONDENT DEMOGRAPHICS 

Seabirds 
46.4%; 

μ = 4.2 years 

Sea Turtles 
50.0%; 
μ  = 3.4 
years 

Marine 
Mammals 

56.0%; 
μ  = 5.5 
years 

Years of Experience Working  
with Taxa 

1-5 years 
29.8% 

6-10 years 
27.4% 

11-15 years 
17.9% 

16-20 years 
7.1% 

> 20 years 
17.9% 

Years of Experience Working  
in Field of Study FIELD OF EXPERTISE 

Conservation biology 12 
Marine Mammal biology 12 
Advocacy/Conservation 10 
Marine ecology 9 
Education 8 
Marine pollution 7 
Biology 5 
Ecology 4 
Fisheries 4 
Policy and management 3 
Behavioral ecology 1 
Biogeography 1 
Coastal management policy 1 
Ecosystem biology 1 
Ecotoxicology 1 
Landscape ecology 1 
Oceanography 1 
Toxicology 1 
Veterinary health 1 
Zoology 1 
Completed Surveys 84/282 

18 countries represented 
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Avg. # of years working on debris in 4 years…



PREDICT EXPECTED IMPACTS TO TAXA FROM 20 MOST COMMON ITEMS 

SEVERITY 

Lethal interaction    

Potentially lethal interaction   

Nonlethal interaction   

No effect    

SPECIFICITY 

76 – 100% of animals   

51 – 75% of animals   

26 – 50% of animals   

Less than 25% of animals   



EXPECTED IMPACTS:  ENTANGLEMENT  

Item of  Debris 
Birds Turtles Marine Mammals 

Specificity Severity Specificity Severity Specificity Severity 
Balloons             
Beverage bottle caps             
Beverage cans             
Cigarette butts             
Cups and plates              
Fishing buoys, traps and pots              
Fishing line (monofilament)             
Fishing nets             
Food packaging/wrappers             
Glass beverage bottles             
Hard plastic containers             
Other EPS Packaging             
Paper bags             
Plastic bags             
Plastic beverage bottles             
Plastic Food and Beverage Lids              
Plastic utensils             
Straws and Stirrers             
Takeout/away food containers             
Unidentifiable plastic fragments             



EXPECTED IMPACTS:  INGESTION 

Item of Debris 
Birds Turtles Marine Mammals 

Specificity Severity Specificity Severity Specificity Severity 
Balloons             

Beverage bottle caps             

Beverage cans             

Cigarette butts             

Cups and plates              

Fishing buoys, traps and pots              

Fishing line (monofilament)             

Fishing nets             

Food packaging/wrappers             

Glass beverage bottles             

Hard plastic containers             

Other EPS Packaging             

Paper bags             

Plastic bags             

Plastic beverage bottles             

Plastic Food and Beverage Lids              

Plastic utensils             

Straws and Stirrers             

Takeout/away food containers             

Unidentifiable plastic fragments             



EXPECTED IMPACTS:  CONTAMINATION 

Item of Debris 
Birds Turtles Marine Mammals 

Specificity Severity Specificity Severity Specificity Severity 
Balloons             

Beverage bottle caps             

Beverage cans             

Cigarette butts             

Cups and plates              

Fishing buoys, traps and pots              

Fishing line (monofilament)             

Fishing nets             

Food packaging/wrappers             

Glass beverage bottles             

Hard plastic containers             

Other EPS Packaging             

Paper bags             

Plastic bags             

Plastic beverage bottles             

Plastic Food and Beverage Lids              

Plastic utensils             

Straws and Stirrers             

Takeout/away food containers             

Unidentifiable plastic fragments             
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Chemical contamination is dependent on an item being ingested
Approximately 50% of the 20 items surveyed were anticipated to have at least some impact.
Understanding of the ecotoxicology of plastic pollution is limited, but these finding are consistent with the emerging results from research in this area.

Just not there yet/don’t know yet…
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FIRST-EVER DEBRIS THREAT RANK ORDER 



18 

Presenter
Presentation Notes
First-ever analysis on relative threat of debris to marine taxa




 Increased attention needed to reduce the threat of derelict 
fishing gear 

 Policy attention on plastic bags is scientifically warranted   
 Holistic approach necessary; product-by-product approaches 

alone will not suffice 
 Mitigation strategies: 

– Calculate total threat/beach  
– Prioritize cleanups to maximize conservation impact 

 Incorporate threat findings into risk analysis frame 
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IMPLICATIONS AND NEXT STEPS  
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First-ever analysis on relative threat of debris to marine taxa
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THANK YOU, QUESTIONS? 

Allison Schutes 
Senior Manager, Trash Free Seas Program 

aschutes@oceanconservancy.org 

Wilcox, C., Mallos, N.J., Rodriguez, A.G., Leonard, G.H., Hardesty, B.D. (2016). Using expert elicitation to 
estimate the impacts of plastic pollution on marine wildlife. Marine Policy, 65: 107-114. 

mailto:nmallos@oceanconservancy.org
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