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● Analyses were at the scale of North American Bird 
Conservation Regions (BCRs)2. Our analysis used data 
from BCRs with consistent sampling from the North 
American Breeding Bird Survey (BBS)3 to quantify 
species abundance.

● We used the Avian MetaNetwork4 to identify 
kleptoparasitic pairwise interactions. For our global 
change data, we used ERA5 climate reanalysis5 and 
Human Modification data6. 

● Four focal species were chosen based on their ranges. 
Two as thieves and two as victims. The role 
proportions of our focal species are:

○ P. haliaetus → 7 thief : 1 victim

○ F. peregrinus → 9 thief : 9 victim

○ C. brachyrhynchos → 4 thief : 14 victim

○ B. jamaicensis → 3 thief : 9 victim

● Global change has a significant impact on many North 
American ecosystems. However, we lack knowledge of 
how global change affects the frequency of species 
interactions. 

● Kleptoparasitism, a foraging behavior for birds, occurs 
when a species steals food or resources from another 
species1. This behavior can become more prevalent due 
to resource scarcity, such as food shortages1, as a 
result of habitat loss, climate change, and other global 
change factors. 

● The goal of this study is to gain more insight to the 
effects of climate change and human modification on 
kleptoparasitic interactions among bird species.

Figure 2 (below). Relative 
abundance of focal species 

across North America. Relative 
abundance trends of thieves (P. 

haliaetus (n = 31), F. peregrinus (n 
= 26)) and victims (C. 

brachyrhynchos (n = 32), B. 
jamaicensis (n = 32)) in avian 

species from 1970-2023. Each 
red or blue line represent a single 
ecoregion while the black line is 

the mean. 

Figure 1 (left). Focal species 
relative abundance trends 

by BCRs. An ANOVA test was 
used to evaluate the avian 
species abundance trends 

across BCRs (f=10.52, df=3 
and 117, p<0.01). 

Figure 4. Map of thief and victim turnover from 
1970-2023. Blue regions have high thief species 
turnover, red regions have high victim species 
turnover and purple regions have high rates of 

both thief and victim species turnover.

Figure 3. Linear regressions of species abundance trend 
with Human Modification variables (pollution, and forestry 

use), and Climate Change variables (temperature, 
precipitation). 

● The study area can be expanded further beyond 
North America to determine global trends of 
kleptoparasitism.

● Studies could also explore kleptoparasitic 
interactions between avians and other taxa. 

● A finer scale analysis of specific kleptoparasitism 
species pairs and their traits could reveal more 
insight about species resilience and vulnerability to 
global changes. 
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● We found that pollution is a potential indicator of 
avian kleptoparasitic interactions. This suggests 
that anthropogenic stress can increase 
resource scarcity, and therefore increase 
kleptoparasitic interactions as a result.

● In contrast, temperature, precipitation, and forestry 
use are not significant predictors of 
kleptoparasitism frequency.

● We also found that a species role in the interaction 
is not a predictor of kleptoparasitic interactions, 
and that mean number of thief and victim 
interactions observed were equivalent. 

● The eastern portion of North America, 
particularly the Appalachian ecoregion, showed 
high levels of kleptoparasitic species turnover, 
likely reflecting the region’s ongoing struggle with 
pollution5,6. Pollution in the region’s air and 
waterways may disrupt resource availability, 
forcing species to adopt alternative strategies for 
obtaining food and materials. This can intensify 
competition among species and ultimately 
contribute to higher rates of species turnover.

● We used linear regressions to quantify the influence of 
mean temperature, precipitation, pollution, and 
forestry use on the abundance of our focal species.

● We also computed abundance trends for our focal 
species averaging across BCRs, and evaluated the 
spatial distributions of the number of potential 
kleptoparasitic interactions per BCR in North 
America.
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