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Prairie Pothole Region: Important stopover for millions of  shorebirds
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How does agriculture and drought impact shorebirds?

• Quantify insecticide 
exposure and 

accumulation in 
shorebirds

• Measure direct and 
indirect effects of  

agriculture and 
drought on shorebirds 

and their prey



Neonicotinoid Insecticides



Run-off  into wetlands

Build-up in soil

~5% Uptake

~95% Spread through 
environment1

Neonicotinoid (Neonic) Transport

1Hladik et al. 2018
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SEM 1: Agricultural effects on body condition and prey availability (2023 dataset)
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• Derived from plasma
• Index for protein catabolism

• Derived from plasma metabolites 
• Index for active fattening

Less Protein Intake

Less Fattening
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SEM 2: Agricultural and drought effects on body condition across years (2021-2023 dataset)
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How does agriculture and drought impact shorebirds?
• Neonic/pesticide detections in 

≤ 50% of  samples

• Higher neonic detections and fat 
levels in wetter conditions

• Lower fattening and uric acid levels 
in birds with neonic detections

• Negative direct effects of  cropland 
cover on body condition and prey 

availability



How does agriculture and drought impact shorebirds?

Agriculture and 
drought 

cumulatively 
impact shorebirds 

and their prey
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