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Red and grey squirrel distribution in the British Isles in 1945 and 2010. 
Copyright Craig Shuttleworth/RSST

Red squirrel populations 
declined rapidly across the 
UK, since the introduction 
of grey squirrels in 1876.

An estimated 140,000 red 
squirrels remain



Grey squirrel management prior to RSU
Long history of community engagement. 
94 organisations that are members of the 
UK Squirrel group, UK Squirrel Accord 
and Saving Scotland’s Red Squirrels. 
Varying levels of science  

Challenges:

Goals
Killing
Scale 
Retaining engagement
Cost
Success

Red Squirrels United

Pocock, M.J. et al (2014). Choosing and Using Citizen Science: Centre for Ecology and Hydrology



Invasion phases 
and Management

A proposed unified framework 
for biological
Invasions. Blackburn et al. 
(2011) Trends Ecol Evol 26:333-
339.
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A proposed unified framework 
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A proposed unified framework 
to describe the management of 
biological invasions. In review. 
Biological Invasions
(Robertson et ‘al lot of lovely 
folk’ )



Invasion phases and Management







Adaptive Management for Grey squirrel control

A robust design removal data modelling framework

Population change
Population growth and losses 
occurring independently from 

the control operations; 
natural births and deaths (2), 

during an open period of 
duration t.

Removal operations

Individuals are removed from the 
population with a probability p. 

Estimating p with accuracy requires 
repeated sampling (1a, 1b) during a 

closed period within a random 
sampling framework.

Dispersal

Individuals from local 
populations move between 

sites (3a, 3b), during an 
open period of duration t.



Adaptive Management to assess control success



Citizen Science for Adaptive Management

Monitoring



145% increase in the number of households 
involved in the trap loan scheme in Crosby 
Barriers include negative publicity from 
animal rights protestors 
Secured a network of grey squirrel control 
volunteers in each area – good foundations 
for Red Alert group to continue to grow the 
scheme through community engagement 
events and Red Alert membership

Trap Loan Scheme
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Early warning system, rapid response & 
proactive grey squirrel management 

2017 2018 2019

NWT Ranger-delivered grey management; 1,358 animals culled by staff of a recorded total of 2,115 (64%)
Majority of grey squirrels caught within the buffer zone outside of main forests
Local community groups active in some zones but poor overall volunteer coverage: groups focus outside of the 
public forests & not in the most remote areas
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North West 
Red Squirrel 
Group

Glens Red 
Squirrel 
Group

Ballygalley
Biodiversity
Group

Ards Red 
Squirrel 
Group 

Tollymore 
Red 
Squirrel 
Group 

Ring of Gullion Red 
Squirrel Group 

Fermanagh 
Red Squirrel 
Group 

Pre Red Squirrels 
United 

Post Red Squirrels 
United



Citizen Science to achieve 
management

Training



Volunteers 
Motivations:

Desire to see and/or protect red squirrels
Sense of purpose
Opportunity to acquire new knowledge and learn new skills
Social, physical and mental benefits

Challenges and barriers:
Finding time…majority of volunteers are retirees
Competing with other conservation objectives (birds, bats etc.)
Group sustainability reliant on a committed core and charismatic leader. Risky but difficult to change
Lack of funding and training opportunities
Difficulties of landscape-scale collaboration…impedes access; frustrates eradication efforts
Fear of public backlash from public/lack of support from conservation landowners?
Uncertain about the ‘killing’ aspect

Moving forward:
Building relationships based on local goals
Helping to raise awareness
Public attitudes – challenge or opportunity?
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Landowners 
Narrower range of perceived benefits for landowners than volunteers but key motivations for 
supporting Red conservation: 

Nativeness; spin-off benefits (public enjoyment, economy, pride); Grey damage; grey 
impact on wider ecology (e.g. birds)

Barriers to landowner support:
Fear of trespassing & damage; safety concerns (incl. insurance); fear of public opposition; 
apathy, lack of awareness; perceived hopelessness; conflicts with other management 
objectives

Incentivising engagement
Conforming to social norms; grants and financial incentives; 
greater awareness of conservation (and commercial/financial sense); 
building trust with rangers/volunteers; exploring new approaches 
(e.g. contraception, pine marten)
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Citizen Science for Adaptive Management

Learning and knowledge sharing



1. DEFINING LANDSCAPE-SCALE MANAGEMENT 
STRATEGIES

2. CO-ORDINATION OF MANAGEMENT
3. STAKEHOLDER CONTRIBUTIONS AND COMMUNITY 

ENGAGEMENT
4. SUSTAINABLE FUNDING 
5. EVIDENCING PROGRESS AND BENEFITS 



Citizen Science for Adaptive Management

Supportive infrastructure needed for effective landscape-scale management of invasive 
mammals to fulfil long-term conservation aims:

1. There is a need for evidence-based Invasive Species Action Plans to provide strategy 
for the long-term ongoing management of prioritised species at appropriate scales.  

2. Where possible, multispecies approaches to invasive species management should be 
adopted.  

3. Trusted leadership should be identified to take ownership of Action Plans and provide 
an overarching co-ordination to bring individuals, organisations and funders together.

4. Support for a centralised hub for training, data and knowledge flows will greatly 
improve scientific outcomes through a searchable evidence base and best practise and 
knowledge sharing.


