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 Feral swine = Invasive Wild Pigs:
– Free-ranging Sus scrofa of domestic 

and/or wild origins
 Most ecologically destructive 

invasive species in the world
– Habitat destruction
– Competition, predation/depredation:

• Threatened and endangered species
• Game species

 Economically costly:
– >$1.5 billion/year for US economy 
– Crop/property damage, disease 

reservoir

Feral swine 
depredating

sea turtle nest

What are feral swine?
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History of Feral Swine in the US

 1539 - introduced to continental US
– Spanish exploration/colonization

 1600s through mid-1900s - augmented 
from free-range livestock

 1900s wild boar augmentation
– Improve hunting characteristics  

 Remained largely restricted to SE and 
California until 1980s
– Rapidly expanding in abundance and 

distribution
• 1988 – 17 states

• 2011 – 38 states



National Feral Swine Damage Management Program

 Established 2014
 National approach with 

local applications
– Objectives:

• Facilitate management efforts
• Disease surveillance 
• Public outreach
• Development of new 

management tools
– Feral Swine Genetic Archive



Feral Swine Genetic Archive



 Gain understanding of invasion process and pathway: 
– Are population expansions the result of:

• Recent/ongoing releases of livestock and/or pet pigs?
• Introduction of wild boar?
• Translocation of wild pigs from established populations? 

 Compare genotypes of feral swine with reference set of 
domestic pigs & wild boar:
– Describe ancestral origins of populations
– Characterize variation among populations 

Objective



Genotyping Methods

 2516 reference samples
– 134 reference groups

• US/European domestic breeds (n = 1385)
• European wild boar (n = 403)
• Asian domestic breeds (n = 591)
• Asian wild boar (n = 109)
• Sister taxa (n = 28) 

 7622 feral swine
– Distributed throughout US (AZ = 105, NM = 123) 

 Genotyped all samples at 29,375 loci
– 2 allele Single Nucleotide Polymorphisms (SNPs)



Analysis Methods

Qualitative Analysis:
 Principal Component Analysis

– Visualize structure and pattern of data

Quantitative Analysis:
 Consolidated 134 reference groups into 17 reference 

clusters 
– Genetically similar breeds (or populations of wild boar) 

combined into clusters
 Queried unknown feral swine against reference clusters

– Allocate proportion of a feral swine genome among 17 
reference clusters



PCA Results
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ADMIXTURE Results - Continental 
Populations

 Most closely associated with reference cluster composed 
of numerous heritage breeds
– e.g., Guinea hog, Mulefoot, Large black, Iberian, Tamworth
– Continental = 45%
– Arizona = 50%
– New Mexico = 40%

 Followed by European wild boar
– Continental = 32%
– Arizona = 5%
– New Mexico = 40%

 Numerous other reference clusters make up balance 



Conclusion

 Natural expansion and/or 
translocation most likely 
driver of increasing 
distribution 
– Recent releases from 

domestics or wild boar        
< 2% of population 



Havasu NWR Feral Swine

Western Domestic Breed European Wild Boar
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