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Background                ♦               Methodology              ♦                Structure                ♦               Implications 

   Overview 

• Species background 
• Methodology 
• Population structure 

• Population-level statistics 
• Genetic clustering 

• Taxonomic implications 
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   Species background 

• Submediterranean deciduous angiosperm 
• 3 taxonomic varieties 

• Q. garryana var. garryana: tree up to 25m 
• Q. garryana var. breweri: shrub up to 5m 
• Q. garryana var. semota: shrub up to 5m 

• Tends to occupy dry, rich sites throughout range 
• Broad latitudinal range 
• Isolated to high elevations in southern extent 

 
 

Modified from Little 1971 2 
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   Sampling design 

• Common garden established at UBC (Huebert 2009) 

• 15 populations from across species range 
• ~10 half-sib families per population 
• 12 replicates 

• Sampled for this study: 
• 1 tree per family, 7-11 trees per population 
• 2 populations with very low germination 
• 120 trees successfully sequenced 
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   Sampling design 

Extended sampling 
• 3 Gulf Island populations 
• 2 inland BC populations 
• Northernmost population on the US mainland 
• 13-17 trees per population 
• 87 trees successfully sequenced 
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   Genomic library design 

 
 

Modified from Davey et al. 2011 

Genotyping-by-sequencing (GBS) 
 

 
 

• 207 individuals 
• 48,641 high quality SNPs called 
• 4,855 SNPs used for population 

genetic analyses 
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   Research questions 

• How distinct are populations of Quercus garryana? 
• Does genetic data support the current taxonomy? 
• Can we identify the origin of isolated inland populations in BC? 
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   Population-level statistics 

Pairwise genetic distance 
• Jost’s D (Jost 2008) 

• μ = 0.026 
• μFst = 0.104 

• ~0.01/300km 
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   Genetic clustering 

ADMIXTURE (Alexander et al. 2009) 

• Maximum likelihood estimates 
of shared ancestry 

• 2 - 5 genetic clusters 
supported 

• CVEmin at K=5 
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33% Cluster 1 
 
 
 
 
66% Cluster 2 

Population 1 Population 2 

   Ancestry plots 

Population 3 

K = 2 

K = 3 
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S N 

K = 2 

K = 3 

K = 4 

K = 5 
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 Genetic clustering 

• K = 2 (left) captures 
division between var. 
garryana and shrub 
varieties 

• K = 3 (right) additionally 
captures a northern 
cluster 
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 Genetic clustering 

• K = 2 (left) captures 
division between var. 
garryana and shrub 
varieties 

• K = 3 (right) additionally 
captures a northern 
cluster 
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   Research questions 

• How distinct are populations of Quercus garryana? 
• Does genetic data support the current taxonomy? 
• Can we identify the origin of isolated inland populations in BC? 
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 semota      breweri   garryana    

K = 2 

K = 3 

K = 4 

K = 5 
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   Taxonomy 

• No analyses supported division between vars. breweri and semota 
• “Var. breweri” likely Q. garryana var. garryana x semota 
• Low sample size of pure “var. breweri” 

 

semota breweri garryana 
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   Research questions 

• How distinct are populations of Quercus garryana? 
• Does genetic data support the current taxonomy? 
• Can we identify the origin of isolated inland populations in BC? 
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United States     BC              Sumas   Yale 
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K = 2 

K = 3 

K = 4 

K = 5 
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   Isolated inland BC populations 

Yale 

Sumas 

Bellingham 
Victoria 

Duncan 

Courtney 

Hornby 

Salt Spring 

Saturna 
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Summary 
 

• Gene flow occurring between all major genetic populations 
• Populations in BC genetically distinct from US 
• Two taxonomic varieties genetically supported 
• Inland BC populations apparently of Gulf Island origin 
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   Population structure 

DAPC (Jombart et al. 2008) 

• Model-free estimates of  
genetic similarity 

• 2 - 5 genetic clusters  
supported 

• BICmin at K = 2 
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   Population structure 
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   Isolated inland BC populations 
Shrub varieties 

Vancouver Island and Gulf Islands 

Sumas 

Yale 

Mainland US 

• 212 highly informative SNPs 
from DAPC 

• Neighbor-joining tree using 
Nei’s genetic distance 
corrected for sample size bias 

• 5000-replicate bootstrap 
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