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Grey Squirrels

Agenda Item 6
Board of Commissioners Meeting
 Memo No 01/21

27 July 2021  
GREY SQUIRRELS 
1. Purpose

To provide an update on what actions are currently being undertaken on grey squirrels by the Forestry Commission and others, and to outline proposals to further demonstrate our leadership in this area and to help garner support for further funding through SR21. 
2. Background/Introduction

Grey squirrels -
· are an introduced species from Northern America which were actively encouraged to establish in Britain between 1876 and 1929. Since then, they have spread throughout most of the UK except for northern Scotland and Western Ireland.  
· out-compete our native red squirrels as well as spreading the squirrel pox virus to them. In England, the red squirrel population is fragmented, occurring in isolated populations on the islands in Poole Harbour and the Isle of Wight and across the north of England. There are estimated to be only 15,000 red squirrels left in England and over 2 million grey squirrels. 
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Maps showing grey squirrel spread and red squirrel decline 1945, 2000 & 2010 by Craig Shuttleworth & Red Squirrel Survival Trust
· cause damage to trees by stripping bark. The species most vulnerable include beech, oak and sycamore. Damage can result in timber weakness, deformation, decay, loss of apical dominance and sometimes death of the tree. An Analysis of the Cost of Grey Squirrel Damage to Woodland
 published in January 2021 commissioned by the Royal Forestry Society (RFS) and sponsored and overseen by a Steering Group of representatives of the RFS, the Forestry Commission, the National Forest Company, Natural Resources Wales, and The Woodland Trust estimated costs of damage to be more than £20 million per annum in Great Britain.
Damage from grey squirrels acts as a disincentive to the planting and management of our valuable broadleaved and coniferous trees. This can have a negative impact on biodiversity and on the overall economic value of the crop. It also serves to limit diversity of woodland planting thereby reducing potential resilience to pests, disease and climate change. 

Until relatively recently, the most effective method for protecting trees from damage by grey squirrels was to control squirrel populations using warfarin dispensed through hoppers. However, approval for the use of warfarin was withdrawn in 2015 due to environmental concerns about the risks of secondary poisoning, as well as for the welfare of the squirrels. Trapping and shooting are nonetheless effective methods of squirrel control and updated guidance on these methods has recently been published
, however, they are labour intensive and unpopular with the public. 

The removal of warfarin has prompted a search for alternative control methods. A brief review of current research on squirrel control has recently been carried out and is due to be published soon
. The methods being developed include the use of a contraceptive, delivered through an oral bait, the use of gene editing, which will induce infertility or alter the birth sex ratio, and the release of pine martens, which is hoped will prove to be an effective predator of grey squirrels. These are new approaches for wildlife control. They offer a number of potential advantages over conventional approaches – requiring less labour and being more humane for example. However, with all new methods there are uncertainties about efficacy and hurdles to overcome before wider application can be considered.  
3. 
What has the Forestry Commission been doing?
3.1.  Policy
In December 2014, Defra and the Forestry Commission published an updated Grey Squirrel Action Plan for England
. In 2015, the EU Alien Invasive Species regulations 
 came into force including a list of 49 ‘Invasive Alien Species’ of EU concern for which the UK must take action to eradicate if found here unless the population is already well established. Grey squirrel is included on the list. In the UK, the Invasive Non-native Species Strategy
 has been developed to give a strategic framework within which the actions of government departments, their related bodies and key stakeholders can be better coordinated. The 25 Year Environment Plan
 has a goal to enhance the biosecurity of the country, including tackling invasive species and ensuring strong biosecurity protection at our borders. 

Following publication of the 2014 Governments Grey Squirrel Action Plan and in response to other government policies and legislation listed above, the Forestry Commission has been committed to helping landowners manage the impacts of grey squirrel populations and conserve red squirrel populations by:  

3.2 
Supporting the UK Squirrel Accord 
A key action in the 2014 Grey Squirrel Action Plan was for the Forestry Commission to work with the signatories of the Squirrel Accord
 to improve co-ordination of red squirrel conservation and grey squirrel control efforts across the UK. 

The Forestry Commission has supported the UK Squirrel Accord director post with an annual grant in aid contribution of £38,000 for the last three years with further funding in place for this current financial year. The following activities and tasks are outlined in the conditions of the grant in aid, which supports the management of the UK Squirrel Accord (UKSA) via the three-days per week director post. 

· Project management and fundraising for the Accord research project on grey squirrel fertility control.

· Produce a Red Squirrel Action Plan for England, engaging stakeholders via workshops in 2021, to be published by 31 March 2022.

· Liaise with key stakeholders and provide advisory support to the Forestry Commission to develop England Good Practice Guidance for forestry operations in the presence of red squirrels (to be published by the Forestry Commission by 31 March 2022).

· Liaise with key stakeholders and provide advisory support to the Forestry Commission in the review and updating of the Governments Grey Squirrel Action Plan for England (to be published by the Forestry Commission by 31 March 2022).
· A report setting out a roadmap and the steps required for putting the Accord onto self-sustaining basis following the grant period. 
3.3 
Providing support to private woodland owners through grant funding 

Another action in the Grey Squirrel Action plan was to introduce incentives to help control grey squirrels. Funding is available for grey squirrel control through Countryside Stewardship (CS) Woodland Improvement Grant (WD2)
 and owners are required to adopt this option where grey squirrels are identified as a significant threat to the management objectives. A Woodland Management Plan
 is a mandatory requirement for entry into the scheme. If a forest or woodland contains red squirrels the woodland management plan must include them in the objectives of management. Guidance is provided to FC staff to help them advise woodland managers on appropriate management to support red squirrel populations. 
Monitoring of both squirrel species is required to supplement control work to assess the effectiveness of culling. With some CS agreements now in their final year (5th) of contract, now is a good time to look at the effectiveness of the WD2 option. We are delighted that Defra are funding research
 (£329k) which will evaluate the response of woodland species, including grey and red squirrels, to large-scale habitat management implemented through WD2 in lowland and upland woodlands through their monitoring and evaluation programme of Agri-environment schemes. The research project is being led by the Forestry Commission working with Natural England. The British Trust for Ornithology and RSPB have been commissioned to undertake the research with field surveys undertaken by professional surveyors just completed. The findings of the research will be published by the 31 March 2022. 
3.4
 Taking action in the Nation’s Forests to control grey squirrel populations
Forestry England carries out targeted squirrel control either directly by wildlife rangers or through approved contractors. Resources for grey squirrel control are prioritised where public benefits are critically threatened, where tangible outcomes can be measured and as part of collaborative control projects where a coordinated and comprehensive control partnership has been established. Forestry England currently support volunteer groups coming into the nation’s forests to control grey squirrels through trapping; volunteers must undertake trap training to ensure standards are consistent. A trial is currently being planned to measure the effectiveness of shooting grey squirrels using volunteers at fixed bait stations alongside trapping. 
Forestry England are involved in a reintroduction project in the Forest of Dean alongside Gloucestershire Wildlife Trust and Vincent Wildlife Trust. Eighteen pine martens were successfully released in 2019. The project is currently in preparation for the second and final year of releases into the Forest of Dean. Although two males were lost in the first year, the first year has been encouraging with very high levels of female survival and confirmed breeding. Detailed monitoring of their impacts is ongoing. Grey squirrel population resurveys in 2024 and 2029 in the Forest of Dean will give a robust test of any impacts on grey squirrel populations in lowland England. The Forest of Dean project will provide crucial data on the impacts of pine martens on grey squirrels in lowland Britain, where grey squirrel density can be extremely high. Pine martens are now naturally recolonising Kielder Forest which we continue to monitor.

Forestry England are working with partners in projects across Britain to assess ways of designing and managing forests to develop a long-term strategy that deters greys and encourages reds. Current work includes the Northumberland Kielder Forest Project, in partnership with the Mammals Trust UK and Newcastle University and working with Scottish Natural Heritage, Natural England, and Vincent Wildlife Trust on a national strategy for pine marten restoration.
3.5 
Improving the evidence base
On 18 December 2020 FC published NFI squirrel stripping damage and presence of squirrels in woodland in Britain
, the first official statistics on the effect of squirrel stripping damage and presence of squirrels in woodland in Britain. 
 The key findings include:
· The percentage area of woodland with bark stripping damage is highest in England with circa 11% of stands showing damage, circa 6% in Wales and lowest in Scotland at circa 0.3%.  

· The extent of grey squirrel presence as evidenced by bark stripping appears to be wider than previous assessments, for example the northeast coast of Northumbria and Yorkshire now having squirrels and squirrel bark stripping present, when in 1998 none were reported. 

· Squirrel sightings (or other evidence) and bark stripping damage levels appear to be highest in the south and southwest of England and Wales. 
3.6 
Updating guidance
Forest Research have recently updated technical guidance
 on controlling grey squirrels following the ban on warfarin. The new publication describes current methods, such as trapping and shooting, for either damage prevention or red squirrel conservation. 
4. Key actions being taken by others 
4.1
As a partnership, the UK Squirrel Accord is fundraising for research into an oral contraceptive for grey squirrel management. This research
 is conducted by the Animal and Plant Health Agency (APHA) and is still achieving results, despite the current pandemic. The project is currently in its third year, there are a further two years to go, with the project ending in September 2023, and hopes are high that this innovative work will provide an effective, less labour intensive, non-lethal method for managing grey squirrels
4.1.2 APHA is currently trialling three different methods of reducing fertility, the best of those being tested will be taken forward for further development in years four and five. Tests on a hopper to deliver the oral contraceptive to grey squirrels only are going well. The test bait, without contraceptives, is attractive to grey squirrels and the hopper currently prevents almost all but the very largest red squirrels from accessing it. Results suggest that relatively little effort (four days) is required in summer to ensure the majority of grey squirrels’ access and consume the food that will ultimately contain the contraceptive.

4.1.3
The UK Squirrel Accord has so far, after three years of the five-year research programme, raised £810K of the £1m necessary to bring the project to fruition, a further £190,000 needs to be secured. The intellectual property rights for the grey squirrel fertility control research programme at APHA, made possible by £1m of fundraising by the UK Squirrel Accord and coordinated by the UKSA director post, lie with Defra.  
4.1.4
The five-year programme takes us to a completed research project, at which stage we can move straight into the production phase. This will take a further two years. As the UK Squirrel Accord consists of 37 leading woodland, timber industry and conservation organisations in the UK, the 4 UK governments, their natural environment departments and the main voluntary bodies there is market demand and support in place already, making it a low-risk product for manufacturers to invest in. 
4.1.5
Once a successful fertility control regime has been established it can potentially be extended to other species, such as boar.  There is already commercial interest in a non-lethal solution to controlling other invasive non-native species, such that the ability that Defra will hold to issue licenses to manufacturers represents a potentially future income stream for the department, as well as ensuring that the manufactured products are sold at a price that does not prevent their widespread application and effectiveness. 

4.1.6
The practical and enduring benefits the project could deliver are significant - an effective, safe, long-lasting oral contraceptive that can be delivered to the required proportion of the target grey population, relieving pressure on broadleaf woodland and the native red squirrel population. 

4.2
The European Squirrel Initiative (ESI) was founded in June 2002 to create, develop and maintain a campaign to win the support and commitment of governments throughout Europe in securing the future of the red squirrel through the effective control of the grey squirrel. 
4.2.1
 ESI and the genetics laboratory Roslin Institute
 have been carrying early stage modelling and re-agent design for the prospective development of a gene drive for grey squirrels which offers the prospect of being able to direct and drive gender bias through the UK grey squirrel population. Reducing fertility is a potentially humane way of addressing this, and the research by the Roslin Institute could in time provide an important tool. They are working on a plan for DNA editing which would ensure all future females are born infertile, subsequently leading to the demise of the invasive species which could potentially have a positive impact on red squirrel numbers. Gene drives also benefit from being very specific; the gene drive can only be passed to other individuals on the same species; it cannot transmit to non-target animal species. 
4.2.2 Although considerable advances have been achieved for insect gene drive technology, the application to mammalian species is still at an early stage. Whilst Gene drive approaches for squirrels have been proposed
 and their impact modelled
 moving to a contained trial could take at least 5 years. Beyond this, if trials were successful and appropriate permissions in place, it would take a further 10-20 years of deployment in our woods and forests before significant control grey squirrel populations would be achieved at a local level. This deployment would need to have complied with the appropriate regulatory processes

4.2.3 
 Defra have recently undertaken a public consultation
 on the regulation of genetic technologies. The consultation whilst primarily focused on gene edited (GE) organisms possessing genetic changes which could have been introduced by traditional breeding is also undertaking the opportunity to begin to separately gather evidence concerning the wider regulatory framework governing genetically modified organisms (GMOs). The consultation response has not been published yet.
4.3 
In 2018, Pryor & Rickett Silviculture and Professor J Pickett (Cardiff University) secured £50k R&D grant from the Forestry Innovation Fund to identify genetic markers for biochemical compounds present in trees that were unpalatable to squirrels. The results of this work were encouraging but the long-term goal, the production of broadleaf planting stock selectively bred to be less susceptible to grey squirrel damage, is likely to require additional funding and will not help reduce damage in trees that are already established.
4.4
Following Victorian persecution, and legal protection in the 1980s, pine martens have been expanding from core populations in NW Scotland, but until recently were absent from the majority of England. Our understanding of the impacts of pine martens on grey squirrels is gradually improving as new evidence is published. 
4.4.1 A PhD study in 2014 reported a grey squirrel population crash within six counties in central Ireland, with subsequent red squirrel recovery. The predicted cause was pine marten population recovery
. In 2018, a comprehensive study of pine marten impacts on squirrels in Scotland showed similar results
. In central Scotland, grey squirrels had disappeared from high-density pine marten areas which had been recolonised by martens 8-14 years previously. In the borders, impacts had been recorded following pine marten recolonisation just 5 years previously.

4.4.2 The pine martens’ influence is likely because grey squirrels do not live alongside a marten-like predator in their native range in North America, while red squirrels have evolved alongside pine martens for >2 million years.
4.4.3 More evidence of the landscape-scale impacts of pine martens on grey squirrels has recently been released from Ireland
. The picture below on the left is grey squirrel distribution across Ireland in 2007, the picture on the right the same survey from 2019: 


4.4.4 Other recent evidence has supported the hypothesis that direct predation, potentially on young squirrels in spring and summer, is the mechanism driving the relationship
. A study in Wales further emphasises the influential role pine marten translocations could play in the dynamics of invasive non-native grey squirrel populations
. Finally, there has been a recent call for grey squirrel population control within urban centres in Ireland. These currently act as refugia for grey squirrels
.

5. What actions are Forestry Commission proposing moving forwards
The England Trees Action Plan (ETAP) 2021 to 2024 published on the 18 May 2021 sets outs our government’s long-term vision for trees, woodlands and forests in England and the actions we will take during this Parliament to achieve our ambition.

The ETAP contains a number of key announcements or actions relating to grey squirrels including:

· Action 3.3
Develop a Woodland Resilience Implementation Plan to improve the ecological condition of our woodlands and increase their resilience to climate change, pests and diseases
· Action 3.5 
Updating the Grey Squirrel Action Plan.
The Forestry Commission has been asked by Defra to lead on these specific ETAP actions. Project Initiation Documents (PIDs) have been recently shared with Defra Forestry Policy colleagues and project initiation meetings set up during July to agree the scope, outcomes and milestones for the implementation of these ETAP actions.

This is a welcome opportunity to formally review with stakeholders the progress made towards the outcomes set out in the 2014 Grey Squirrel Action plan and launch a new refreshed Grey Squirrel Action Plan later in the year (December tbc). The intention is that the actions identified in the review of the Grey Squirrel Action Plan inform the Woodland Resilience Implementation Plan workstream, also noting that in parallel a Red Squirrel Action Plan is also under development led by the UKSA. It is intended that the stakeholder consultation for the two squirrel action plans is managed together to maximise synergies and join up between the two action plans, to be facilitated by the UKSA. 
As part of the grey squirrel action plan refresh our approach to incentives will be reviewed and opportunities explored to ensure there is continued support for landowners to control grey squirrels as the new Environmental Land Management scheme is further developed and launched.
In terms of improving the evidence base, an application deadline for a PhD Studentship (Southampton University) – Understanding Grey Squirrel Damage to UK Woodlands closes at the end of July.
The supervisors are Professor C. Patrick Doncaster. Co-supervisors: Dr Becks Spake (University of Southampton); Dr Robin Gill (Forest Research); Dr Chris Nichols (Woodland Trust). The PhD study will aim to further our understanding of the causes of tree damage by squirrels, through investigation of tree characteristics and ecological conditions that contribute to damage. The study presents an opportunity to influence evidence-based policy on managing this problematic invasive species for the benefit of British forests. 
6. Resource Implications

As part of the SR21 preparations (Years 2022/3 and 2023/4) we are preparing a Biodiversity and Nature Recovery Bid which will direct and enable activities to support woodland management and hence improved condition of our woodlands, both protected sites and in the wider landscape. The Bid includes ten Work Packages and whilst controlling grey squirrels will be an important consideration in most of the work packages, additional resources are specifically identified in WP2 and WP5.  

6.1   WP2 – Species re-establishment (Forestry England)

This action supports the abundance target in the Environment Bill as well as the 25 Year Environment Plan aspirations for species re-introduction. Forestry England have delivered more than any other public or charitable body on species reintroductions over recent years. These include beavers, sea-eagles, and pine martens and the smaller but no less important, such as the nationally extinct chequered skipper butterfly and pool frog. All are completed in partnership with an environmental NGO. 
	Action
	Resource

	Forestry England are about to employ a Conservation Translocations Officer (1-yr FTA). This role will complete feasibility assessments for reintroduction projects. This bridges a crucial pinch point, that will speed reintroduction project development and delivery across a variety of species. In the first year this post will focus on golden eagle feasibility. Here we propose to extend this post, allowing Forestry England to develop pine marten and other species reintroduction projects in a variety of locations.
	1 FTE, £50k per year for 2 years 




In terms of SR21, investing in pine marten reintroductions now, will help contribute to savings in costs that are estimated to be more than £20 million per year in grey squirrel damage into the future. 

6.2 WP5 – Managing the threat from deer and grey squirrels (Forest Services)
This work package supports delivery of ETAP Actions 3.4-3.6 on deer and grey squirrel management. This workstream will build on direct grant support for individual landowner and collaborative management of deer and grey squirrels.  

It will include:
	Action
	Resource

	Funding to complete the grey squirrel oral contraceptive research to ensure the product is market ready (this will bring in future income to Defra as holders of the intellectual property, particular market opportunities with rodent control)
	£95k

per year

	Grant in aid support for the Squirrel Accord director post to ensure the oral contraceptive research is completed. 
	£38k 
(Year 1)

	Funding for further squirrel damage assessment (NFI) to improve our understanding of potential factors influencing damage levels.
	£22k
(Year 1)

	CRISPA gene editing - partnership contribution to research on genes and squirrel infertility. A meeting is scheduled in July (date tbc) for Defra, Forestry Commission and Natural England to meet the European Squirrel Institute and the Roslin Institute to explore opportunities to advance the gene drive editing research as part of potential actions that the refreshed grey squirrel action plan may propose.
	£50k

per year

	Wildlife impact data dashboard app Partnership contribution to development of existing app for gathering data on deer impact on woodland condition, to integrate with cull data from Sylva app, and develop for grey squirrel impact. 
	£50k (Year 1)


Risk Assessment 
The grey squirrel population is now widely spread in large areas of England, Wales, the Scottish Lowlands, Northern Ireland and Ireland. Grey squirrels have replaced our native red squirrels as they outcompete them for food and habitat and transmit squirrel pox virus. Coupled with the damage caused to trees and the requirement for the species to be controlled as an invasive alien species, doing nothing is not an option.

FC recognises that there is a need for a variety of control methods to be available for controlling grey squirrels and that these methods should be supported by evidence and good practice guidance. Any new control methods will need to meet legal and welfare criteria as well as being cost effective. 

Pine martens, oral contraceptives and gene editing avoid the need to kill squirrels directly, an aspect of wildlife management which is less palatable with the wider public. As a result, it may be hoped that stronger public support for squirrel management may be forthcoming in the future as we move away from more traditional direct methods of control. An area of uncertainty lies with gene drive technology which is untried in mammals and controversial. Public opposition may prevent development of this as an option. 

Pine martens are gradually increasing in their range, an oral contraceptive could be available within four years with gene editing possibly available in 15 -25 years. In combination with existing control methods this should give a renewed stronger impetus for landscape-scale initiatives for squirrel control, that achieve sustainable population reductions for longer or for wider areas.
6.
Communication Issues

Communications plans will be developed and updated as part of the Grey Squirrel Action Plan refresh.

8.
Recommendations
The Commissioners note the current actions and endorse the planned actions.

Neil Riddle
Principal Adviser – Natural Environment
Forestry Commission 

16th July 2021
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