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C i A i E l F di P li iConservation Action = Ecology + Funding + Politics



% Speaking Welsh Brexit Vote Leave Blue% Speaking Welsh Brexit Vote Leave – Blue





AngleseyAnglesey

• 69,750 residents on Anglesey.
• 3,000 hectares of woodland and gardens.
• Island is 710km2 with Holy Island an added 10km2.
• Tourism valued at £250 Million per year• Tourism valued at £250 Million per year.
• Agriculture & Nuclear Power Station (Wylfa B).
• Port of Holyhead links UK with Republic of Ireland.



March of the grey squirrel
• Flintshire and Denbighshire (1945‐1952)
• Caernarvonshire in the late 1950s• Caernarvonshire in the late 1950s
• Anglesey 1966



Grey squirrels first arrived on Anglesey in the mid 1960s and by 
1998 the Eurasian red squirrel was almost extinct.

Eradication from 710km2 island to a coastal boundary was 
completed in 2013

Schuchert et al. 2014 Biological Invasions; Jones et al. 2017 Ecological Modelling



Esmé (1910‐1999) ( )
& Peter Kirby (1911‐2003)
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Regional Grey Squirrel EradicationRegional Grey Squirrel Eradication

Short term funding from a diverse range of grant schemes.
Staff made redundant in 2010 Funding gap in 2011

Schuchert et al. 2014 Biological Invasions

Staff made redundant in 2010. Funding gap in 2011 



Effort for SuccessEffort for Success
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Large‐scale eradications follow the same cost‐area 
relationship as do smaller island programmes
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Land AccessLand Access

• Sporting estates
• Farm woodland
• Public parks
• State forest• State forest
• Gardens
• Scrubland

• Hedgerowsg



80% vs 120% trap effort80% vs 120% trap effort

Jones et al. 2017 Ecological Modelling



Shuttleworth (2017) - The Conversation



Red squirrel response to grey cullingRed squirrel response to grey culling
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N b h f i d i 2004 2007Newborough forest reintroduction 2004‐2007

• 550 hectare coastal pine plantation.
• Red squirrel extinct c. 1997.
• Long term housing of captive pairs and 
b t t ft l f ff isubsequent autumn soft release of offspring.



 
Table 1.1 Summary of captive breeding and release in 2004 

    
Cumulative no of adults in captivity 12 Number of adults released 3Cumulative no. of adults in captivity 12 Number of adults released 3
Percentage of adults survived to 1st Jan  67% Number of young born in wild 7  
Number of young born in captivity 16 Number of juveniles released 13 
Proportion of all released adults which 

i d 1 f J 05
67% Number of litters produced 7  

survived to 1st of Jan 05
Proportion of captive born juveniles 
known to have died by 1st Jan 05 

19% Number of young weaned per adult 1.9 

 



2005 Disease outbreak in Newborough forest 
enclosures

IZVG number:    05-0551 Owner:  Welsh Mountain Zoo 
V t b itti l A i l ID j ilVet submitting sample: 
Andrew Greenwood 

Animal ID:
Species: 
 

juvenile
Red squirrel 
 
Sciurus vulgaris 

Date received:      07/06/2005 Age:                    Juvenile 
D d 15/06/2005 U kDate reported:     15/06/2005 Sex: Unknown
 

Brief clinical summary:
Found dead on same day as breeding male (05 0550) inFound dead on same day as breeding male (05‐0550) in 
same enclosure.  Breeding female also died recently.

(Left) Micrograph of adenovirus 
particles (arrowed) detected in an ultra‐
thin section of enterocytes from a red 
squirrel large intestine.

Duff et al (2007) Veterinary Record



Red Squirrel Reintroduction 2004‐2012



Implications of findingsImplications of findings
• Newborough reintroduction was ultimately a success.
• Pre‐movement screening ONLY allows pathological cases to 

be detected and NOT asymptomatic infection.
D t ti ‘S b li i l’ i f ti i f d d bl d i t• Detecting ‘Subclinical’ infection is confounded as blood is not 
a good source material.

• In 2006 we moved away from in situ breeding and releasedIn 2006, we moved away from in situ breeding and released 
animals housed for 3 weeks.

• Successfully carried out nine further translocations on 
Anglesey.

Everest et al. 2014 Mammal Review



Adenovirus infection 
& inter location& inter‐location 
movements



A non‐invasive platform for 
tomorrow’s surveillance

• Pilot research used archived adenovirus positive 
tissue samples in red and grey squirrels.tissue samples in red and grey squirrels.

• Developed a non‐invasive method of determining 
infection status of mammalsinfection status of mammals.

• Has application in routine health checks of captive 
lmammals.

• Has application for mammal translocations including 
pine marten & beaver and supports IUCN guidelines.

Everest et al. (under review) Ecohealth





Island red squirrel genetic diversity:
A rich and diverse population has been establishedA rich and diverse population has been established

1 2 3 4 5 Ang1 WMZ1
Beaumaris MaleBeaumaris Male
Holy Island Male Male Male
Plas Newydd
PentraethPentraeth
Newborough

Males released and which will not pass on blood linea es e eased a d c ot pass o b ood e
Haplotypes that have moved into locations where we did not introduced them
Remaining haplotypes

Red Squirrel population increased from 40 to 800 animals



SQPV (Pox) ELISA results within a culled 
grey population (1998‐2012)g y p p ( )
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Schuchert et al. 2014 Biological Invasions



You’ll have to wait… Squirrelpox virus

C C

Staphylococcus aureus associated exudative dermatitis
EU LIFE14 NAT/UK/000467 – SciuriousLIFE



Mainland Gwynedd

*
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*



SQPV outbreak autumn 2017 in North WalesSQPV outbreak autumn 2017 in North Wales

EU LIFE14 NAT/UK/000467 ‐ SciuriousLIFE



Camera traps proved invaluable but image pixilation on 
zoom was a problemzoom was a problem



Reaction to disease confirmationReaction to disease confirmation

1. Facebook Posts & notify all 180 garden 
‘squirrel’ monitors by email

2. Press coverage.2. Press coverage.
3.  Encourage reporting dead or dying red 

squirrels
4 Advise clean feeders4.  Advise clean feeders
5.  Cease feeding red squirrels altogether
6.  OR scatter small amounts of food on the 

ground 
7.  Describe disease and features. 

EU LIFE14 NAT/UK/000467 – SciuriousLIFE



What does the Welsh experience contribute?

1. Squirrelpox outbreaks can be isolated and involve few 
individualsindividuals.

2. In contrast, Chantrey et al. (2014) report decimation of 
the Formby population in 2008 outbreakthe Formby population in 2008 outbreak.

3. The public and media are sympathetic to the preventing 
squirrelpoxsquirrelpox.

4. During the outbreak there was no protest or public 
complaint regarding grey squirrel cullingcomplaint regarding grey squirrel culling.

5. Intervention was reactive and we will never know 
whether in other circumstances the outbreak would whether in other circumstances the outbreak would
have intensified and spread to Anglesey.

EU LIFE14 NAT/UK/000467 – SciuriousLIFE
Everest et al. 2017b Veterinary Record



A decade of conflict 2003‐2013A decade of conflict 2003‐2013

*



Target ithin 1 ear Agree the basis for aTarget within 1 year: Agree the basis for a 
squirrel management plan with red squirrel 

project ...
• 8 August 2012 FCW advised the Minister that they had 
“opened discussions on the basis of a plan in 2011” 
JG/06667/12

• 24 Sept 2012 FCW reassure Minister that “they are willing to 
work with the red squirrel project” JG/06987/12work with the red squirrel project  JG/06987/12

• 31 December 2012 FCW advise Minister that “the basis of a 
plan agreed” JG/06987/12

FCW – Forestry Commission Wales



‘Freedom of Information’ request toFreedom of Information  request to 
Government July 2013

30th August 2013 NRW confirm in writing that:

• No steps had been taken to produce a red squirrelNo steps had been taken to produce a red squirrel 
management plan for Newbrough

• They apologise for the error due to ‘internal• They apologise for the error due to  internal 
misunderstandings’

Impact – Waste of project resources 2004-2013
Solution – Direct dialogue with NRW Management

FCW merged with other bodies to become NRW – Natural Resources Wales



h l ( / ) l (The EU Regulation (1143/2014) on invasive alien (non‐
native) species entered into force on 1 January 2015



A l i i l d i i P i lAnglesey is not an island it is a Peninsula



Island Refuge?Island Refuge?

Halliwell et al. 2015 In Shuttleworth, Lurz & Hayward (eds)
Shuttleworth et al. 2016 In Shuttleworth, Lurz & Gurnell (eds)



Reinvasion Routes

• Natural dispersal over the bridges.
• Swimming the sea strait• Swimming the sea strait.
• Intentional transportation & release.
• Stow‐away on road or rail freight• Stow away on road or rail freight.
• Stow‐away in motor vehicles.
• International Sea‐ferries• International Sea ferries



Early WarningEarly Warning
• Created a network of 190 garden & woodlands feeding 

t tistations.
• Empower people with knowledge to be able to identify grey 

squirrels and other invader IASsquirrels and other invader IAS. 



LIFE14 NAT/UK/000467LIFE14 NAT/UK/000467

Evolving IAS grey squirrel management 
techniques in the UKtechniques in the UK



Lessons & ChallengesLessons & Challenges
• Successful eradication to a boundary.
• Community support for culling BUT red squirrel was 
put back into the landscape.

• Characteristics of local population were understood.
• Need for funding for rapid‐reaction to IAS detection.g p
• Need to better understand invasion mechanisms.
• Partnership has illuminated viral epidemiology andPartnership has illuminated viral epidemiology and 
led to pioneering method of detection.

• Empower communities with knowledge to manageEmpower communities with knowledge to manage 
IAS.



Theodore Roosevelt

Paris, France on 23 April, 1910
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