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country % of E. coli  

Spain 75% 

France 47% 

Netherlands 38% 

Chile 30% 

Czech Republic 29% 

England 27% 

Sweden 21% 

Latvia 17% 

Portugal 13% 

Ireland 5% 

Poland 1% 

Denmark 0% 

Data taken from: Dolejska et al. 2007, Bonnedahl et al. 2009, Hernandz et al. 2013, Stedt et al. 2015 
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Middleton Island Kenai Peninsula 
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30/55 = 55% 

5/60 = 8% 

***significant Kenai Peninsula vs Middleton Island, P value 
 <0.0001, two-tailed Fisher’s exact test 
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Pilot project on ABR bacteria dispersal by migratory birds 
• sample at two remote areas: outer Yukon-Kuskokwim 

Delta and Middleton Island 
• compare prevalence of ABR E. coli in species:  

1. that use anthropogenically influenced habitats in 
winter and remote areas in summer 

2. that inhabit remote areas year round 
 

Middleton Island 

Outer Y-K Delta 



Potential outcomes:  
1. higher prevalence of antibiotic resistant E. coli in 

species that winter in anthropogenically influenced 
habitats as compared to sympatric species that 
inhabit remote areas of North America year-round  

2. equally low prevalence of antibiotic resistant E. coli 
in species with contrasting life histories 

3. equally high prevalence of antibiotic resistant 
bacteria in species with contrasting life histories 
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Results: Outer Yukon-Kuskokwim Delta… 



Results: Outer Yukon-Kuskokwim Delta… 

No evidence for antibiotic resistant E. coli phenotypes 
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Results: Middleton Island… 

BLKI GWGU 

No evidence for ABR  
E. coli phenotypes 

• 2/89 ABR E. coli strains 
in random sample 

• 12 ABR strains among 
65 samples tested using 
selective screen 
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Ongoing/future work:  
 

Local scale – research questions 
1. How does prevalence of ABR E. coli in gulls at the 

mouths of the Kenai and Kasilof rivers compare to sites 
at the Soldotna landfill and the Upper Kenai River? 

2. Is there evidence that ABR E. coli are dispersed by gulls 
between the Soldotna landfill and areas where people 
participate in personal-use fisheries? 

3. Is there evidence for a seasonal peak in prevalence of 
ABR E. coli in gulls in the Kenai and Kasilof river 
watersheds and how does that relate in space/time 
with personal-use fisheries?  





Ongoing/future work:  
 

Local scale – research activities 
• Mark 15 gulls with satellite transmitters at 

Soldotna landfill  
• Sample gull feces at Upper Kenai River, Lower 

Kenai River, Lower Kasilof River, and Soldotna 
landfill during summer 

• Sample exterior and interior surfaces of fish 
harvested in personal-use fisheries 



Ongoing/future work:  
 

Preliminary satellite transmitter data (n = 7) 

Kenai R. mouth 

Kasilof R. mouth 

Soldotna landfill 



Ongoing/future work:  
 

Regional scale – research questions 
1. What is the relationship between the population of 

local human communities and the prevalence of 
ABR E. coli in spatially proximate populations of 
large gulls in Alaska? 

2. Is there evidence for dispersal of ABR E. coli among 
gull populations within Alaska? 



Ongoing/future work:  
 

Regional scale – research activities 
• Sample gull feces at Adak, Anchorage, Bethel, Cold 

Bay, Nome, Soldotna, Unalaska, and Utqiaġvik  in 
June and August of 2016/2017 

• Phenotypically/genetically characterize resultant E. 
coli isolates 

• Instrument large gulls at each location with satellite 
transmitters 



Ongoing/future work:  
 

Intercontinental scale – research questions 
1. Do large gulls make migratory movements between East 

Asia and Alaska that could facilitate inter-hemispheric 
dispersal of ABR E. coli and other infectious agents? 

2. Is there genetic evidence for inter-hemispheric dispersal 
of ABR E. coli in large gull populations sampled in Alaska 
and East Asia?  



Ongoing/future work:  
 

Intercontinental scale – research activities 
• Sample gull feces at locations in Japan and South 

Korea in June and August of 2017 
• Phenotypically/genetically characterize resultant E. 

coli isolates 
• Apply satellite transmitters to large gulls at locations 

throughout Alaska 



Questions? 
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