
Population genetic structure of 
three distinct bottlenose dolphin 
(Tursiops truncatus) populations 
off North Carolina’s coast
Christian Campbell, Tom Schultz



Population 
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by geography
• Independent life 
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We want to identify regions under selection 
in bottlenose dolphins and assess the level of 
differentiation between each population



1 AGATCGCTGC
2 AGATCGCTTC
3 AGATCGCTTC
4 AGATCGCTTC
5 AGATCGCTTC

NUCLEOTIDE DIVERSITY IS AKA PI



5KB window
1 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

2 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

3 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

4 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

5 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT



5KB window
1 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

2 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

3 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

4 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

5 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT



5KB window
1 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

2 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

3 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

4 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

5 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT



5KB window
1 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

2 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

3 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

4 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

5 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT



1 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

2 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

3 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

4 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

5 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCT

5KB window



2.3 BILLION bp genome

1 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTG

2 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTG

3 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTG

4 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTG

5 AGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGAGATCGCTGCATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTGATCGCTG

5KB window



ANGSD pipeline to calculate nucleotide diversity (pi)

BAM

./saf.gz, ./saf.idx, ./saf.pos.gz

./sfs

./thetasWindow.gz.pestPG

./thetas.idx, ./thetas.gz

-doSaf

-realSFS

saf2theta

site allele frequency data

site frequency spectrum (1D/2D)

nucleotide diversity

high resolution sliding window

binary sequence alignment data

thetaStat



Nucleotide diversity = tP / nSites

5kb sliding window results
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Zoomed into NC_047055.1
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Pi per gene in a 
500kb window

• Selective sweeps
• 11 genes
• Some selective pressure only in offshore

VIPR1,VIPR2,FOXP3,
PFKFB4,DDIT4,CASP10,
CASP8,CFLAR,MYH9,
SLC9A3R1,RAPGEFL1

Source: Schaffner and Sabeti 2008 
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Pi per gene in a 
500kb window

• Selective sweeps
• 11 genes
• Some selective pressure only in offshore

VIPR1,VIPR2,FOXP3,
PFKFB4,DDIT4,CASP10,
CASP8,CFLAR,MYH9,
SLC9A3R1,RAPGEFL1

Source: Schaffner and Sabeti 2008 
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Distribution of pi 
(whole genome)
• Offshore pi is greater on 

average
• Lower diversity on the X  

chromosome 



 

 



Continuous points of negative differences show 
us where the inshore population is evolving at a 
faster rate than the offshore

 





SPIKES OF DIVERSITY IN INSHORE 
REPRESENTS THE INDEPENDENT 
ACCUMULATION OF MUTATIONS 



Conclusions
• Offshore populations are the 

most diverse
• Inshore is evolving at a faster 

rate in select regions 
• Inshore is independently 

accumulating mutations 
(sweeps)
• Recent founder events 

contribute to speciation 
(offshore > coastal > inshore)
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