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QUESTIONS

1. Is there any population structure?
• Gene flow patterns
• Genetic diversity

2. Is there any evidence for environmental adaption associated 
with migratory behavior?



SAMPLES



1. One High Quality Genome
• Reference Tool  
• Average Depth 50X

2. Many Low Coverage Genomes
• Assessing Population Level Genetic Variation
• 214 BUOWs  
• Coverage:  0.978X (0.0104X - 2.132X)
• Genetic Variants:  2M – 10M

THE DATA



RELATEDNESS 
A BIG ISSUE
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F IS

INBREEDING HIGHER IN RESIDENTS



MIGRATORY

RESIDENT

STRUCTURED RESIDENTS
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HIGH GENE FLOW MIGRANTS
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STRUCTURED RESIDENTS
VS.

HIGH GENE FLOW MIGRANTS:
GENETIC DIFFERENTIATION



STRUCTURED RESIDENTS
VS.

HIGH GENE FLOW MIGRANTS:
ISOLATION BY DISTANCE

ALL MIGRATORY RESIDENTS 

Mantel’s r = 0.68
p = 0.004
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QUESTIONS

1. Is there any population structure?
• Gene flow patterns – migrants panmictic, residents in IBD
• Genetic diversity – higher inbreeding among residents

2. Is there any evidence for environmental adaption associated 
with migratory behavior?



Pooled Migrants Together and Residents Together --> Genomewide
FSTs  Top 0.1% Loci in Top 0.01% 50kb Windows





B03 = Isothermality
LC08 = Barren/Open Area
B17 = precip driest quarter
B18 = precip warmest 
quarter





QUESTIONS

1. Is there any population structure?
• Gene flow patterns – migrants panmictic, residents in IBD
• Genetic diversity – higher inbreeding among residents

2. Is there any evidence for environmental adaption associated 
with migratory behavior?
- There seems to be!



Questions?



100 gradient forests with ”environmental” variables shuffled
100 gradient forests with the data

# SNPs
Average r2
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