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Executive Summary  
Greenfield and Cam plantations in Langstrothdale in the Yorkshire Dales National Park 

cover approximately 1250 ha of conifer woodland.  The first red squirrel Sciurus vulgaris 

records in the planation were confirmed in 2004, with subsequent monitoring work showing 

that both red and grey squirrels Sciurus carolinensis were present.  The lack of confirmed 

red squirrel records was the primary reason why the plantations were not designated as a 

red squirrel reserve when the North of England Red Squirrel Conservation Strategy was 

published in 2005.   

 

The results of subsequent monitoring work undertaken by the Yorkshire Dales National 

Park Authority showed that red squirrels were more widely distributed in Greenfield which 

led the North of England Red Squirrel Steering Group to review and, designate Greenfield 

and Cam as a red squirrel reserve in 2007.  This enabled a Forestry Commission 

Woodland Management Grant (WMG) to provide significant funding towards the cost of a 

full time conservation officer to undertake a coordinated grey squirrel control programme 

since 2009.  Subsequent monitoring work has shown that there is no longer a resident 

population of grey squirrels in Greenfield or Cam, with occasional records presumed to 

relate to transient animals moving in from Upper Wharfedale.   Red Squirrels are also now 

more widespread within the plantations than before trapping work started. The Red 

Squirrel Reserve Strategy has therefore been successful within the Greenfield Reserve 

and with appropriate management and funding, can be maintained as a core refuge for red 

squirrels within the wider distribution range across northern England.    

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Overview 

Greenfield plantation is situated in Langstrothdale, in the Yorkshire Dales National Park 

(see Figure 1.).  

Figure 1.  The Location of Greenfield Plantation

 

The woodland was planted between 1968 and 1979 and managed as two separate units 

under different ownership, comprising Greenfield Plantation and Cam Woodland.  

Greenfield covers an area of 1054 ha and was predominately Sitka spruce (71.4% of 

woodland area), Norway spruce (1.4%), Japanese larch (3.4%), lodgepole pine (8.0%), 

mixed broad-leaves (2.9%) and open ground (12.9%).  Cam Woodland was 220 ha and 

although definitive details are not available, was predominately planted with Sitka spruce 

and lodgepole pine. The two woodlands came under single ownership in 2014, and have 

subsequently been managed under a single long term forest design plan. The plantation is 

currently approximately half way through the first harvesting rotation of the commercial 

conifer crop element.  Harvesting commenced in 2009 and the revised management plan 

allows for the harvesting up to 2033.     

 



 

 

Prior to the late 1990s, the red squirrel population in the Yorkshire Dales National Park 

(YDNP) was restricted to the Cumbria area and with no known red squirrel populations in 

North Yorkshire; there was no reason to believe that red squirrels would be present in 

Greenfield.  Following the first report of a red squirrel in summer 2003, the conservation 

group Red Alert North West funded a small-scale four week live trapping project within the 

plantation in December 2004.  Seven reds were captured (several were considered to be 

the same animal) and two greys, all from a single trapping site, with no evidence of any 

squirrels in other areas that were trapped within the plantation.   

 

Greenfield and Cam woodlands were included in the scoping exercise undertaken by the 

Forestry Commission to determine the Red Squirrel Reserve Areas as part of the North of 

England Red Squirrel Conservation Strategy published in 2005 but, were not considered 

as the presence of reds in the plantation has only just been established and was not 

widely known, and no data were available on population size or distribution.  As part of this 

strategy several plantations in the adjacent area of Widdale were designated as red 

squirrel reserves, with a circular area of 5 km radius taken from the centre of the woodland 

to create a red squirrel reserve buffer area. This resulted in the north west section of Cam 

woodland falling within the Widdale Red Squirrel Buffer Area, but all of Greenfield being 

outside the boundary.      

 

In order to determine more about the distribution and presence of both species in 

Greenfield, a more comprehensive survey programme  using hair tubes was implemented 

by the Yorkshire Dales National Park Authority (YDNPA), with the results showing the reds 

and greys were present throughout the plantation (Court et. al., 2007).   Unfortunately, at 

the time, access permissions for survey work in Cam could not be agreed   

 

In October 2007, the Red Alert North England Group agreed to revise the 16 Red Squirrel 

Buffer areas in the north of England to take into account local topographical features and, 

to consider additional information that was not available when the reserve and buffer areas 

were designated. This gave an opportunity to review the anomaly of the red squirrel buffer 

area boundary bisecting Cam and Greenfield plantations.  It was also recognised that if 

red squirrels had been widely distributed within the plantation at the time of the initial 

assessment, it was likely that Greenfield would have met all the criteria for designation as 

a red squirrel reserve area.     



 

 

With the additional data showing the presence of reds throughout the woodland 

considered along with the large area of suitable isolated habitat and the linear river 

corridors leading to the plantation that had the offered limited incursion routes for greys, 

the YDNPA proposed that the whole of Greenfield and Cam were designated as a Red 

Squirrel Reserve.  Subsequent discussions between YDNPA, The Forestry Commission 

and Tilhill, confirmed that the owners and agents were supportive of Greenfield becoming 

a red squirrel reserve and would begin grey control immediately upon it being designated 

as a Reserve, as funding through a Woodland Management Grant (WMG) could be used 

to employ a grey squirrel control officer.  This was crucial in protecting the red population 

within Greenfield, and would benefit the adjacent complex of Garsdale, Mallerstang and 

Widdale Red Squirrel Reserves. In addition the long-term forest plan had also been written 

with red squirrel conservation in mind, as it had been suggested that Greenfield might 

have been a potentially suitable location for a red squirrel re-introduction.   Given all this 

information, the North of England Red Squirrel Steering Group endorsed the decision to 

designate Greenfield as a red squirrel reserve in December 2008.     

 

In 2009, an initial five year English Woodland Grant Scheme (EWGS) Woodland 

Management Grant from the Forestry Commission contributed towards the cost of a full 

time conservation officer to undertake grey control in and around the reserve.  A small 

steering group was established to oversea the control programme and as survey work 

suggested that greys were widespread, it was agreed that the initial phase of management 

work would look to remove greys from the plantation.  Once the numbers had been 

supressed, trap lines could be established to prevent incursion of greys from outside the 

forest.           

 

In 2013 a summary report demonstrated the importance and effectiveness of on-going 

monitoring work carried out in conjunction with trapping (YDNPA and Tilhill, 2013), with the 

combined results showing a significant reduction in greys trapped and an increase in the 

proportion of survey sites where reds were found.  The initial phase of trapping also 

identified the areas within the plantation that were favoured by greys when they were 

present, leading to a more targeted and efficient trapping regime to be undertaken.  

 

In early 2014 there was a change in ownership of Greenfield that included the purchase of 

Cam, enabling both woodland blocks to be managed as a single unit and creating access 



 

 

to Cam for both survey work and grey squirrel control.  There was also an associated 

change in the forest management company resulting in a brief cessation of trapping during 

the change over period.  A five year Countryside Stewardship (CS) grant provided 

continued red squirrel management funding.  Trapping effort was increased later in the 

year by the same conservation officer and included some additional trapping undertaken 

by ecological consultants along grey incursions routes to the east of Greenfield.    

 

There was another change in ownership in early 2018 with Tillhill returning to undertake 

the management of the woodland.  This included the continuation of the conservation 

officer and trapping programme, with consultants continuing to undertake some control in 

the buffer area.    

 

This report provides an update on the status of red and grey squirrels, assesses the grey 

squirrel control that has been undertaken and its impact on the red squirrel population and 

recommendations for future red squirrel conservation management within the Greenfield 

Red Squirrel refuge.     

 

Methodology 

 

The initial hair tube survey work was instigated in Greenfield by the YDNPA and 

undertaken by staff and members of the National Park’s Dales Volunteer Service. At eight 

locations survey sites were established within separate 1 km x 1 km squares in the 

plantation, with a feeder and hair tube put up at an easily accessible location.  The tubes 

used were made from 300 mm lengths of 65 mm x 65 mm square section PVC drainpipe 

that were wired to the top side of near horizontal branches at approximately 1.5 m above 

the ground.  Plastic blocks approximately 60 mm x 60 mm x 6 mm wrapped in double-

sided adhesive tape were fixed to the underside of the top section of each open end of the 

sample tube.  Each tube was baited with a mix of maize, hazelnuts, monkey nuts, peanuts 

and sunflower seeds.  The feeders and hair tubes were baited and pads attached and left 

for one week before the pads were labelled and removed for analysis.         

 

Following a review of red squirrel conservation activity in northern England by Natural 

England in 2009, one of the recommendations was for more systematic monitoring of 

squirrel populations across the region (Natural England, 2009).  In 2012, Red Squirrels 



 

 

Northern England instigated a standardised monitoring programme across northern 

England in order to assist in determining any changes in range and distribution of red and 

grey squirrels.  In selected tetrads (2 x 2 km squares) across the region, three different 

survey methods are available to be used within a two-week period between 1 March and 

31 May.   Within the YDNP, the preferred method has been to use a trail camera and hair 

tube at a baited feeding site within a tetrad as shown in Figure 2.   The analysis of the 

images and hair samples used to confirm the presence of any squirrels.   

 

In order to ensure consistent coverage in Greenfield, the location of the original 1 km x 1 

km hair tube sites were assessed in relation to the revised tetrad coverage proposed by 

RSNE, with several duplicate 1 km x 1 km sites that were within the same tetrad being 

discontinued.  

 

In order to try and determine any changes in the distribution of red and grey squirrels 

within Greenfield, the results from all the spring surveys have been collated and assigned 

to a tetrad rather than a 1 x 1 km square.   The presence of squirrel species at each tetrad  

survey site between 2007 and 2012 have been determined using the results of hair sample 

analysis only, with the results from 2013 onwards combining the results from trial cameras 

and hair sample analysis.  Following the change in ownership in 2014, two additional 

survey sites were established in Cam woodland.  At all the survey sites these data have 

been used to categorise each tetrad as being red squirrel only, grey squirrel only, red and 

grey squirrels, there was no evidence of squirrels or that the site was not surveyed.   

 

The method used to examine the pads followed that described by Gurnel et al (2001).   

Each pad was viewed under a microscope through the wall of the polythene bag to avoid 

any cross contamination.  Classification relied on the kidney-shaped cross section of Red 

Squirrel hair and the oval cross section of Grey.  Under oblique illumination, a transversally 

orientated hair exhibits a readily discernible linear reflection from the cuticle.  In the case of 

Red Squirrel hair, the kidney section presents not one but three curved surfaces (two 

convex and a concave) to the incident light which produces up to three linear reflections.  

The classification technique therefore, was to place the hair pad on the stage and 

continually rotate it to bring each hair to be classified at right angles to the direction of 

illumination, noting the reflection.   

 



 

 

Figure 2.  A feeder and camera at one of the survey sites in Greenfield.    

 

 

 

A grey squirrel trapping programme commenced in 2009 and was undertaken by a full 

time conservation officer employed by Tilhill.  The initial trapping effort was undertaken 

across a wide area of the Greenfield plantation but, not in Cam.  These results were 

assessed to determine the areas of highest trapping potential.  Subsequent trapping was 

undertaken systematically throughout the plantation to try and clear each compartment of 

greys, with continued trapping in areas favoured by greys.  Some trapping was also 

undertaken outside Greenfield, in Widdale along the most likely primary grey incursion 

route to the north and, at as site just outside the plantation boundary to the south.  In 

addition to the trapping funded by EWGS & CS, ecological consultants carried out some 

trapping at several different sites in the eastern incursion corridor in Upper Wharfedale 

between 2016 and March 2019.   

  

As the number of greys in Greenfield decreased, consistent trapping effort only resulted in 

the capture of reds.  In order to prevent these unnecessary captures, from 2019 trail 

cameras were put up at trap sites for three to four weeks and the images monitored on a 

weekly basis.  If any greys were recorded, trapping was re-instated but, if only reds were 

recorded, the cameras were moved to another site. This rolling programme of monitoring 

was carried out at over 50 different sites within the woodland.    



 

 

Results 

The results of monitoring work, corrected to account for the change in monitoring 

methodology and to a tetrad based survey, are show in Figure 3.  It should be noted that 

there was no access to the Cam section of the plantation prior to 2015, and so only six 

tetrads were surveyed prior to that year. In 2015 and 2016 survey work could not be 

undertaken at single separate survey sites because of forestry operations.  

 

Figure 3.  The results of survey work to determine the presence or absence of red and grey 

squirrels at selected site in Greenfield and Cam.  

 

 

 

The amount of trapping effort undertaken in Greenfield and Cam prior to 2015 was not 

recorded but, the number of trapping weeks undertaken between 2015 and 2019 are 

shown in Table 1. 

 

Table 1.  The number of weeks that grey squirrel control was undertaken in Greenfield and Cam 

between 2015 and 2018.  

 

Year  2015 2016 2017 2018 2019 

No. of weeks trapped.   17 23 20 18 5* 

  

*due to the reduction in the number of greys caught, trapping was discontinued and 

replaced by the monitoring of trail camera images. If any greys were noted trapping effort 
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was reinstated.  The overall time spent monitoring/trapping was comparable with trapping 

effort in previous years.  

  

The annual totals of grey squirrels culled in Greenfield and Cam are shown in Figure 4.  

Figure 4  The annual totals of grey squirrels controlled in Greenfield and Cam between 2009 and 

2019.  

 

 

 

The amount of trapping effort undertaken by the conservation officer at two sites along the 

main incursion routes in the north western buffer zone in Widdale is shown in Table 2.  

 

Table 2.  Trapping effort undertaken by the conservation officer at two sites along the main 

incursion routes into Greenfield in the north western buffer zone in Widdale. 

  

Year  2015 2016 2017 2018 2019 

No. of weeks trapped.   9 4 3 4 2 

 

The annual totals of grey squirrels culled in the north western incursion routes in Widdale 

are shown in Figure 5.  
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Figure 5.  the number of grey squirrels culled in the north western incursion routes in Ribblesdale 

and Widdale between 2015 and 2019.  

 

 

 

In the grey squirrel buffer area in 2016, a total of 45 greys were controlled (23 male and 22 

female) with a further 21 controlled in 2017 up until September (16 males 5 female) 

(Simply Ecology Limited, 2017.)  In 2018, 45 greys were controlled (21 males and 24 

females) with a further ten culled up until the end of March 2019 (six males and four 

females) (Simply Ecology Limited, 2019).    

 

Discussion 

The results show that even with changes in methodology taken into account, the number 

of greys in Greenfield and Cam has been reduced to such a low level that there is no 

resident population.  There has been an associated increase in distribution of red squirrels 

within the plantation.  In a previous review, YDNPA and Tilhill (2013) concluded that the 

initial phase of continued trapping at core areas and targeted trapping at specific ‘trap 

lines’ along the main incursion routes to reduce the number of greys within the plantation 

was working.  The subsequent monitoring results now confirm that the initial phase of 

removing the resident population of greys from the plantation has been successful, with 

the few that are reported most likely relating to transient animals moving in from 

Wharfedale.  Control work undertaken in the buffer areas has also shown to be successful 

and has helped to reduce the number of greys entering the plantation.   
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The results highlight the benefit of consistent trapping effort undertaken by experienced 

field staff, carried out in conjunction with long-term monitoring.  The WMG funding has 

made a significant contribution to the funding of the Tilhill conservation officer post, 

enabling a comprehensive grey control programme to be delivered.  This has been crucial 

to the survival of Red Squirrel population in the core red squirrel refuge in the YDNP and 

has helped to prevent the incursion of greys from the south into the complex of other red 

squirrels reserves in the YDNP.  These results also show that Red Squirrel reserve 

strategy, in the YDNP at least, can be successfully achieved with appropriate funding.  

 

There are a number of additional benefits to having an experienced conservation officer in 

place who has a good working knowledge of the woodland.  These include the provision of 

specialist advice, dissemination of best practice and mentoring to enable landowners 

wanting to carry out small-scale grey control in the buffer area, undertaking drey surveys 

prior to felling works and carrying out work in the buffer area when forestry operations 

prevent trapping in certain areas of the plantation.  Many of the woodlands within the key 

incursion corridor for greys in Widdale are small, often under different ownership, and are 

sites where greys are thought to be at low density.  Funding grey control in these types of 

woodland is problematic but, on occasions, the conservation officer has been able to 

remove single greys from several of these sites when reports have been received.  This 

resource that would otherwise be unavailable in the YDNP if not for the funding has been 

crucial in helping to prevent populations of grey squirrels to become established within the 

buffer area.   

 

The contribution to the overall protection of red squirrel populations elsewhere in the wider 

Yorkshire Dales reserve complex has also helped to underpin opportunities for visitor 

engagement and provide benefits to the local tourism industry, notable at the Snaizeholme 

Red Squirrel viewpoint.   The results detailed in this report strongly suggest that with 

appropriate funding to deliver the second phase of the grey squirrel control programme, 

undertaken in conjunction with an appropriate woodland management plan, the red 

squirrel population in Greenfield refuge woodland can be maintained.   

 

 

 

 



 

 

Recommendations 

The population of red squirrels in the refuge can be maintained provided there is an 

appropriate management plan ensuring that there are sufficient trees of cone bearing age 

to provide a consistent food source and, a continued grey squirrel trapping programme. 

This will require the continuation of appropriate funding to allow this work to continue.   

 

The following recommendations are proposed to assist in the development of a 

Countryside Stewardship agreement due for renewal in 2020.   

 

The grey squirrel control programme should include: 

• Establishing trap lines in the buffer area to prevent further incursion and keep the 

plantation free of greys.  These should be located along the main incursion route 

from Upper Wharfedale, outside the footprint of the plantation.  

• Some trapping may be required within the plantation if monitoring of trail cameras 

indicate that greys are present.    

 

In addition, monitoring should continue to determine the distribution of red and grey 

squirrels in the reserve and buffer areas, and to identify any incursions of greys into these 

areas.        
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