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Invasive Versus 
Native Spp. 

• Genetic tools can be used to inform 
conservation of native species, and 
management of invasive species

• Previous studies have shown that a “one size” 
DNA based approach does not necessarily fit 
each specific case, and each species needs a 
“tailored” approach

• The aim of this study was to use different DNA 
approaches to assess which technique helps to 
best understand invasion patterns of grey 
squirrels
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Grey squirrels on Anglesey, North Wales

Ay = Anglesey, GD = Gwynedd, CG = Clocaenog



Squirrels on Anglesey

• Grey squirrels were first documented on Anglesey 
in 1966 (Walker 1968)

• An earlier survey in 1959 showed that they were 
absent (Lloyd 1959)

• In 1998, there were approximately 3000 - 4000 grey 
squirrels on Anglesey (Shuttleworth 2003)

• Control efforts eradicated the grey squirrel 
population in 2013, but over the years grey 
squirrels continued to invade Anglesey 

• Grey squirrels likely re-entered Anglesey via one of 
the two bridges, swam or were intentionally 
reintroduced

• Signorile and Shuttleworth (2016) using nuclear 
DNA showed that the grey squirrels showed some 
genetic similarity to the mainland populations, but 
also showed some genetic differences at the SW of 
Anglesey

• The origins of the population were left unclear



Genetics needs to be interpreted in parallel 
with the history and ecology of the species



Early records of grey squirrels in Britain 
(Shorten 1954)
• Some of the earliest records of grey 

squirrels were from Montgomeryshire from 
around 1828. 
• It was thought that this population died out as 

subsequent records only exist 70 years later in 
Wrexham

• In 1876, a pair of grey squirrels was 
introduced into Henbury Park in Cheshire

• The most important stock was introduced 
from America, by a GS Page of New Jersey, 
and these were the source of the Woburn 
Park population. The Woburn population 
was the source of at least 8 subsequent 
introductions elsewhere in Britain including 
Loch Long in Scotland



The demise of the red squirrel 
in Britain (Shorten 1954)

• Red squirrels were declining in Britain before 
the introduction of the grey squirrel

• Habitat removal – oak felling for the navy, 
wood for charcoal to support iron, lead and 
glass industries

• Severe winters in the 1780s, 1790s, 1860s and 
1870s

• In the late 1800s red squirrels were sold in 
markets (up to 20,000 annually) and some of 
these were imported from the continent 

• Possibility of disease – particularly from the 
importation and mixing of animals 



Different genetic markers help reveal different 
aspects of the situation



The choice of genetic marker

• Mitochondrial DNA (mtDNA haplotype 
or strain) - slower to evolve, retains 
genetic footprint of historical 
movements and migration patterns

• Nuclear DNA (microsatellite markers)-
provides a more contemporary insight 
into population dynamics and genetic 
diversity 



Always build on what you already know



Previous MtDNA study of grey squirrels

HAP5 = North Cumbria, North East England and Scotland, HAP7 =
North and South Cumbria and Lancashire, Black nodes = haplotype from only 
Alice Holt, white nodes = Balloch and light grey representing Henbury.



Previous microsatellite study of grey squirrels (Signorile et al.)





Both studies used different samples and only one 
genetic marker, so they are not directly 

comparable



Grey squirrels on Anglesey 
Can DNA tell us where they come from?

• Currently analysing around 400 grey squirrel samples from Anglesey 
and North Wales

• DNA Extracted from a mixture of tissue and hair samples

• Using both mtDNA and nuclear DNA (microsatellites) to help 
understand the population



MtDNA Haplotypes - Strains
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British and US haplotypes 
(Stevenson-Holt et al., Moncrief et al., This study







British grey squirrels share ancestry with US squirrels 
across multiple states



Remaining work and Conclusions

• To date, the data suggest that grey squirrels are recolonising Anglesey 
from nearby areas

• Some of the haplotypes found in Wales also occur in N England and 
Scotland – three haplotypes unique to Wales

• British grey squirrels are quite diverse, with some haplotypes shared 
with animals from Maryland and Virginia – some not documented in 
the USA

• Complete microsatellite DNA analysis to see how it compares with 
mtDNA, and make recommendations for management

• Currently genotyping 400 samples at 12 microsatellite markers
• Compare results to Signorile and Shuttleworth’s data to compare 

levels of genetic diversity and movement of animals
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