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Introduction 

The Lynx UK Trust is proposing to undertake a trial reintroduction programme of Eurasian lynx (Lynx lynx) in 

the UK. As part of the preparation for any translocation or reintroduction programme, selecting the most 

suitable site for the release is a critical part of the overall process. In order to provide a clear, evidence-based 

approach to identifying a suitable site, a four stage site selection process was undertaken to inform the trial 

application. The stages involved are set out in Figure 1 and are described in further detail below. 

Figure 1. Four stage site selection process 

 

The site selection process began in October 2015 with the identification by the Lynx UK Trust of five potential 

trial sites (Stage 1) including Aberdeenshire, Cumbria, Kielder Forest, Kintyre Peninsula, and Thetford Forest. 

These five sites were included in the consultation documents provided to stakeholders during the national 

consultation period (October 2015 to April 2016).  

Following the national consultation, the Lynx UK Trust used the feedback gathered to: (a) assess the viability 

of the five sites in ecological terms; and (b) undertake a pragmatic evaluation of the five sites based on 

feedback from the national consultation exercise. The outcomes of Stage 2 found that, although all five sites 

were found to be ecologically viable for the trial period, three of the sites – Cumbria, Thetford Forest, and 

Kintyre Peninsula – were found to be less attractive and so were scoped out of the next stage of the selection 

process. 

AECOM was then asked by the Lynx UK Trust to develop the evidence base for undertaking Stages 3 and 4 

of the site selection process. This involved a more detailed scoping exercise of the Aberdeenshire and Kielder 

Forest sites, taking the relevant factors into consideration and being mindful that the process was to select a 

trial site for further investigation. Following this, the Lynx UK Trust will gather further details about the site and 

engage with local communities to discuss the appropriateness of a trial. 

This report provides details on each stage of the trial site selection process and is structured as follows: 

 Stage 1: Overview of the initial five sites identified for the proposed trial. 

 Stage 2: Presentation of the results of the high level review for the initial five sites. 

 Stage 3: Discussion of the method and data sources used to undertake the detailed review and 

presentation of the results. 

 Stage 4: Summary of the findings from the site selection process and recommendation of the most 

suitable site for further investigation. 

The aim of the document is to develop the evidence base for narrowing down the list of potential sites to a 

single recommended site. However, it is important to note that the recommendations set out in this report will 

provide the starting point for a more detailed process of data collection and local stakeholder engagement to 

ascertain whether the recommended site is indeed suitable for a trial. The final decision over which site will be 

selected for the trial application will depend on the results of this consultation exercise. 
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Stage 1: Identify initial sites 

In order to identify potential release sites for the trial the Lynx UK Trust drew upon the findings of an 

independent research project undertaken by David Hetherington which looked at the viability of reintroduced 

lynx populations across the UK.
1,2,3

 The Trust also engaged in preliminary conversations with key 

stakeholders about deer densities across the UK and conducted a high level analysis of current forest cover.
4
  

This work informed the choice of two initial pilot sites in Scotland (Aberdeenshire and Kintyre Peninsula), two 

sites in England (Thetford Forest and Cumbria), and one site located across both England and Scotland 

(Kielder Forest). A summary of the key findings from this review for each of the five sites is set out in Table 1.  

Table 1. Summary of key features of five locations identified as potential release sites based on initial 
assessment 

Features Aberdeenshire Cumbria Kielder Forest Kintyre Peninsula Thetford Forest 

Country Scotland England England/Scotland Scotland England 

Size of area 1,618
5
 km

2
 6,768

6
 km

2
 ~650

7
 km

2
 760

8
 km

2
 ~190

9
 km

2
 

Woodland cover 769
10

 km
2
 585

11
 km

2
 ~488

12
 km

2
 335

13
 km

2
 ~170

14
 km

2
 

Woodland share 48% 9% ~75% 44% ~90% 

Deer density 13
15

 per km
2
 38

16
 per km

2
 7

17
 per km

2
 13

18
 per km

2
 56

19
 per km

2
 

Human density 40 per km
2
 73 per km

2
 24 per km

2
 13 per km

2
 192 per km

2
 

 

Stage 2:  High level review 

Following the national consultation period the Lynx UK Trust used the feedback gathered to: (a) assess the 

viability of the five sites in ecological terms; and (b) undertake a pragmatic evaluation of the five sites based 

on feedback from the national consultation exercise. The results are summarised below. 

                                                           

 

 
1
 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 

2
 Hetherington & Gorman (2007) Using prey densities to estimate the potential size of reintroduced populations of Eurasian lynx 

3
 Hetherington et al. (2006) New evidence for the occurrence of Eurasian lynx (Lynx lynx) in medieval Britain 

4
 Note, the terms forest and woodland are used interchangeably throughout this report. 

5
 Based on Habitat Patch L4 in Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 

6
 Wikipedia (2016) Cumbria https://en.wikipedia.org/wiki/Cumbria  

7
 Forestry Commission (2016) http://www.forestry.gov.uk/website/Recreation.nsf/LUWebDocsByKey/EnglandNorthumberlandKielder  

8
 SEPA (2010) Argyll and Lochaber area management plan catchment summaries 

9
 Forestry Commission (2014) Open Habitats Implementation Plan for The Forestry Commission, Thetford Forest Public Forest Estate, 

2014 
10

 Based on Habitat Patch L4 in Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
11

 Lake District (2016) Cumbria and the Lake District Trees, Woodlands and Forestry Strategy. 
12

 Forestry Commission (2016) http://www.forestry.gov.uk/website/Recreation.nsf/LUWebDocsByKey/EnglandNorthumberlandKielder 
13

 Argyll and Bute Council (2010) Argyll and Bute Woodland and Forestry Strategy. 
14

 Forestry Commission (2014) Open Habitats Implementation Plan for The Forestry Commission, Thetford Public Forest Estate, 2014 
15

 Estimate based on figures for Scottish Highlands in Hetherington & Gorman (2007) Using prey densities to estimate the potential size 
of reintroduced populations of Eurasian lynx 
16

 Lurz et al. (2005) Mammals in Cumbria: examples of what publicly collected records can tell us about the distribution and ecology of our 
local species 
17

 Estimate based on figures for Scottish Southern Uplands in Hetherington & Gorman (2007) Using prey densities to estimate the 
potential size of reintroduced populations of Eurasian lynx 
18

 Estimate based on figures for Scottish Highlands in Hetherington & Gorman (2007) Using prey densities to estimate the potential size 
of reintroduced populations of Eurasian lynx 
19

 Piran et al. (2002) Economic impacts of wild deer in the east of England 

https://en.wikipedia.org/wiki/Cumbria
http://www.forestry.gov.uk/website/Recreation.nsf/LUWebDocsByKey/EnglandNorthumberlandKielder
http://www.forestry.gov.uk/website/Recreation.nsf/LUWebDocsByKey/EnglandNorthumberlandKielder
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Ecological viability of the five sites 

All five sites were considered to be ecologically viable for a trial release of between five to ten lynx. This 

finding was based on an analysis of the scientific literature which suggests that lynx populations can reach a 

density of 5 lynx per 100 km
2
 in areas with suitable prey populations.

20
 All of the selected sites were identified 

as containing the required density of prey to support the trial lynx population: 

 The sites at Kintyre Peninsula and Aberdeenshire are part of a wider Scottish Highlands habitat 

network identified in Hetherington et al. (2008) which could support around 400 lynx.
21

 

 The site at Kielder Forest is part of a wider Southern Uplands habitat network identified in 

Hetherington et al. (2008) which could support around 50 lynx.
22

 

 The sites at Thetford Forest and Cumbria were estimated to be able to support populations of 

around 10 and 28 lynx respectively based on the area of available habitat and the density of 

available prey.
23

  

While all sites were found to be ecologically viable from the viewpoint of a trial, the Lynx UK Trust 

acknowledges that there are significant differences in the extent of forest cover and connectivity across the 

sites. 

Pragmatic evaluation of the five sites 

The national consultation process involved two steps: formal written responses submitted to the Lynx UK 

Trust through the consultation feedback form; and discussions held at the consultation workshop on 2 June 

2016 together with ad-hoc follow up calls and meetings. 

The written responses from the consultation exercise identified Thetford Forest and Cumbria as ‘less 

preferred’ sites. This was due to a number of concerns relating to: higher levels of habitat fragmentation; 

isolation of the forest blocks which could impede long term viability of the population post-trial; higher road 

density with greater potential for lynx mortality related to road traffic accidents; and a wider range and higher 

density of livestock species in the area.  

In addition to these concerns, discussions at the consultation workshop and other individual discussions with 

stakeholders identified that sea eagles are reported to be having a significant predatory impact on lambs 

along the west coast of Scotland and that this has led to concern amongst the farming community that the 

introduction of another predator could increase pressure on farmers in the area. Given these concerns it was 

considered that a trial release at Kintyre Peninsula, which is located on the west coast of Scotland, would be 

likely to generate a greater level of social concern than at the other four sites. 

In summary, the results of the high level assessment suggest that although all five sites were found to be 

ecologically viable for the trial period, three of the sites – Cumbria, Thetford Forest, and Kintyre Peninsula – 

were considered less attractive as release sites for the trial. As such, these three areas were scoped out of 

the more detailed assessment in Stage 3. 
                                                           

 

 
20

 IUCN Red List (2016) http://www.iucnredlist.org/details/12519/0  
21

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
22

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
23

 The estimate of the number of lynx supported was based on the formula set out in Hetherington & Gorman (2007) for estimating lynx 
population density i.e. y = 4.58 𝑙𝑜𝑔10(x) − 9.53 where x  is equal to ungulate biomass (kg/km

2
) and y is equal to lynx density (no./100 

km
2
). The output was then multiplied by the area of the site. Details are set out in White et al. (2015) ‘Cost-benefit analysis for the 

reintroduction of lynx to the UK: Main report’ and White et al. (2015) ‘Cost-benefit analysis for the reintroduction of lynx to the UK: Site 
selection appendix’. 

http://www.iucnredlist.org/details/12519/0
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Stage 3: Detailed review 

Mapping the potential trial sites 

Following completion of Stage 2, AECOM were asked to develop the evidence base with which to compare 

the two remaining sites: Aberdeenshire and Kielder Forest. In order to facilitate a more detailed comparison, 

maps of the two sites were created and stored within a GIS. Additional datasets were then uploaded to the 

GIS to identify forest cover, agricultural land, areas of other habitats, designated areas, roads, rivers, and 

railways within the site boundaries. 

The site boundaries were broadly drawn from the habitat patches identified in Hetherington et al. (2008)
24

 for 

Aberdeenshire and Kielder Forest. This was based on the assumption that, wherever the actual trial release 

site is located, the lynx are likely to move throughout these habitat patches during the trial period. However, 

the assessment undertaken in Hetherington et al. (2008)
25

 was based on a combination of land cover datasets 

including aerial photographs taken in 1988 and the 2002 National Inventory of Woodland and Trees. In order 

to provide a more recent assessment of land cover at the two potential sites, the Corine 2012 land cover 

map
26

 was uploaded to the GIS. The Hetherington et al. (2008)
27

 habitat patches were then used to identify 

the corresponding areas of forest in the Corine dataset and a unique polygon was developed for each site 

around the edge of the identified forest areas (see Figure 2). 

Figure 2. High level mapping of the two possible sites in relation to potential lynx habitat as identified 
in Hetherington et al. (2008). The green areas represent forested land as recorded by Corine 2012. 

 

 
A second layer of agricultural habitat was then overlaid in order to account for any farmland which, although 

unlikely to be support lynx, could potentially be used for movement through the forested areas. The site 

boundary was then revised to take into account any areas of agricultural land which could potentially be used 
                                                           

 

 
24

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
25

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
26

 Copernicus Land Monitoring Services (2016) http://land.copernicus.eu/pan-european/corine-land-cover/clc-2012/view  
27

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 

http://land.copernicus.eu/pan-european/corine-land-cover/clc-2012/view
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by lynx that may have been excluded from the Hetherington assessment (see Figure 3 and Figure 4). This 

was done to ensure that potential impacts on agriculture (particularly with regards to livestock) were fully 

accounted for in the site selection process. 

Figure 3. Aberdeenshire site boundary with Corine 2012 land cover map 

 

 
Figure 4. Kielder Forest site boundary with Corine 2012 land cover map 
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Developing the evidence base 

Once the boundaries of the two sites were established, a range of criteria for identifying the most suitable site 

were drawn up based on the IUCN
28

 and National Species Reintroduction Forum
29

 guidelines together with 

feedback from the consultation exercise. The eight criteria used to guide site selection are as follows:  

A. What is the habitat composition within the sites and how suitable is it for lynx? 

B. Is there sufficient prey available within the sites to support the trial population of lynx? 

C. Are there any significant barriers within the sites which could affect the ability of lynx to move through 

the environment or pose an injury risk? 

D. To what extent could the wider areas surrounding the sites support viable populations of lynx in the 

long term after the trial period? 

E. Are there any protected habitats within the sites and, if so, what species do they support and to what 

extent could they be impacted by lynx? 

F. What is the extent of sheep farming within the sites? 

G. What is the potential scope for the lynx to provide beneficial impacts to the local economy at the two 

sites? 

H. Are there any other factors which could influence the feasibility of a trial release at the two sites? 

The GIS, in combination with a literature review and consultation with national stakeholders, was used to 

develop the evidence base for assessing the two sites against each of the eight criteria listed above. An 

overview of the evidence base is set out in Table 2.  

Table 2. Evidence base for comparing the suitability of Aberdeenshire and Kielder Forest for a trial 
release 

Factors Aberdeenshire Kielder Forest 

Context 

Country Scotland England & Scotland 

Key statutory agencies Scottish Natural Heritage Natural England & Scottish Natural 

Heritage 

County Council Most of the site lies within 

Aberdeenshire Council although there 

are small overlaps with Aberdeen City 

Council and Angus Council. 

Most of the site lies within 

Northumberland County Council 

although there are also significant 

areas in Scottish Borders Council, 

Cumbria County Council, and 

Dumfries and Galloway Council. 

                                                           

 

 
28

 IUCN (2013) Guidelines for Reintroductions and Other Conservation Translocations. Version 1.0 
29

 NSFR (2014) The Scottish Code for Conservation Translocations Best Practice Guidelines for Conservation Translocations in Scotland 
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Factors Aberdeenshire Kielder Forest 

A. Habitat suitability 

Area of site Hetherington et al. (2008) identify a 

potential habitat network (Patch L4) 

covering an area of 1,618 km
2
.
30

 The 

revised patch area using Corine 2012 

data covers 1,918 km
2 

(the additional 

area is principally due to the inclusion 

of agricultural land excluded from 

Patch L4). 

Hetherington et al. (2008) identify a 

potential habitat network (Patch L5) 

which covers the main Kielder Forest 

block and extends up into the 

Southern Uplands covering a total 

area of 1,980 km
2
.
 31

 The revised 

patch area using Corine 2012 data 

covers 1,810 km
2
. 

Area of forest Hetherington et al. (2008) estimate 

that 769 km
2 
of the L4 Patch is 

forested.
32

 The revised Corine 2012 

data estimates a total forest area of 

710 km
2
 of which 566 km

2
 is 

coniferous, 43 km
2
 is broadleaved, 40 

km
2
 is mixed forest, and 60 km

2
 is 

transitional woodland scrub.  

Hetherington et al. (2008) estimate 

that 705 km
2
 of the L5 Patch in 

Scotland is forested and there is a 

further 817 km
2
 of potential habitat on 

the English side although there are no 

estimates of the amount of forest 

cover in this block.
33

 The revised 

Corine 2012 data estimates a total 

forest area of 1,253 km
2
 of which 736 

km
2
 is coniferous, 12 km

2
 is 

broadleaved, 5 km
2
 is mixed forest, 

and 501 km
2
 is transitional woodland 

scrub. 

Degree of habitat fragmentation The L4 Patch identified in 

Hetherington et al. (2008) is fairly 

fragmented, the largest patch of forest 

covers 179 km
2
 and the mean forest 

patch size is 0.9 km
2
.
34

 The Corine 

data estimates that forest covers 

around 37% of the area. 

The L5 Patch identified by 

Hetherington et al. (2008) is less 

fragmented with a maximum patch 

size of 208 km
2
 and a mean patch size 

of 1.4 km
2
.
35

 The Corine data 

estimates that forest covers around 

69% of the area. 

Wider habit composition based on the 

UK NEA habitat classification system 

i.e. woodland; enclosed farmland; 

semi-natural grassland (SNG); 

mountain, moorland, and heath 

(MMH); open water, wetland, and 

floodplain (OWWF); coastal margin; 

marine; and urban
36

 

Woodland = 710 km
2
 (37%) 

Enclosed farmland = 825 km
2
 (43%) 

SNG = 53 km
2
 (3%) 

MMH = 308 km
2
 (16%) 

OWWF = 2 km
2
 (0%) 

Coastal margin = 0 km
2
 (0%) 

Marine = 0 km
2
 (0%) 

Urban = 21 km
2
 (1%) 

Woodland = 1,253 km
2
 (69%) 

Enclosed farmland = 129 km
2
 (7%) 

SNG = 202 km
2
 (11%) 

MMH = 211 km
2
 (12%) 

OWWF = 12 km
2
 (1%) 

Coastal margin = 0 km
2
 (0%) 

Marine = 0 km
2
 (0%) 

Urban = 3 km
2
 (0%) 

                                                           

 

 
30

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
31

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
32

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland  
33

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
34

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
35

 Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
36

 Corine Land Cover Map 2012 
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Factors Aberdeenshire Kielder Forest 

B. Prey availability
37

 

Deer density: all species  12.2 deer per km
2
 6.5 – 12.1* deer per km

2
 

Deer biomass: all species 453 kg per km
2
 183 – 287* kg per km

2 

Deer density: roe deer  7.4 roe deer per km
2
 5.5 – 11.1* roe deer per km

2
 

Deer density: red deer  3.1 red deer per km
2
 0.6* – 0.9 red deer per km

2
 

Deer density: fallow deer 0.1 fallow deer per km
2
 0.0 – 0.3* fallow deer per km

2
 

Deer density: sika deer 1.6 sika deer per km
2
 0.0 – 1.6* sika deer per km

2
 

Total estimated deer population
38

  23,400 deer 11,800 – 21,900 deer 

Total lynx supported by forest area
39

 19 lynx 10 – 22 lynx 

Estimated deer killed during trial
40

 781 deer 925 – 998 deer 

Potential impact on deer during trial 3% reduction in deer populations 5 – 8% reduction in deer populations 

C. Barriers to lynx movement within trial sites
41

 

Length of all roads within the site 1,373 km 418 km 

Density of all roads within the site  0.72 km per km
2
 0.23 km per km

2
 

Length of motorways - - 

Length of primary roads 92 km 26 km 

Length of A roads 163 km 15 km 

Length of B roads 244 km 120 km 

Length of minor roads 873 km 257 km 

Length of railway lines  13 km 0 km 

Length of main rivers 235 km 90 km  

D. Long term population viability 

Connectivity with wider forest network The site in Aberdeenshire is part of a 

15,000 km
2
 Scottish Highlands habitat 

network which is estimated to be able 

to support up to 400 lynx.
42

  

The site in Kielder Forest is part of a 

5,800 km
2
 Southern Uplands habitat 

network which is estimated to be able 

to support between 50 – 100* lynx.
43

 

                                                           

 

 
37

 Initial figures of deer density were based on Hetherington & Gorman (2007) ‘Using prey densities to estimate the potential size of 
reintroduced populations of Eurasian lynx’. However, during the stakeholder consultation workshop on 2 June 2016 it was suggested that 
the Hetherington & Gorman deer densities provided an underestimate of the deer density in the Kielder Forest area. In light of this further 
data was provided by Tilhill Forestry which recorded higher estimates of deer density. The results for Kielder Forest therefore provide a 
range of density estimates. For clarity, the data drawn from Tilhill Forestry is indicated with a ‘*’. 
38

 The estimates of deer population are based on a multiplication of deer density by the total size of the trial sites. 
39

 The estimate of the number of lynx supported was based on the formula set out in Hetherington & Gorman (2007) for estimating lynx 
population density i.e. y = 4.58 𝑙𝑜𝑔10(x) − 9.53 where x is equal to ungulate biomass (kg/km

2
) and y is equal to lynx density (no./100 km

2
). 

The output was then multiplied by the total forest area based on the Corine 2012 data to estimate the total lynx populations supported 
within each of the potential trial sites.   
40

 Based on methodology set out in White et al. (2015) ‘Cost-benefit analysis for the reintroduction of lynx to the UK: Main report’ and 
assuming that there is no growth in deer populations over the five year period. 
41

 The estimate was based on OS Stategi data 
42

 Based on Habitat Patch L5 in Hetherington et al. (2008) A potential habitat network for the Eurasian lynx Lynx lynx in Scotland 
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Factors Aberdeenshire Kielder Forest 

E. Protected habitats and species 

Country Parks Haughton House Country Park is 

located within the boundary. 

- 

Local Nature Reserves (LNR) - - 

National Nature Reserves (NNR) Muir of Dinnet and Dinnet Oakwood 

NNRs are located entirely within the 

boundary, while Glen Tanar, Morrone 

Birkwood, and Cairngorms NNRs lie 

partially within the boundary. 

Whitelee Moor, Kielder Foresthead, 

Kielder Forest Mires, and Gowk Bank 

NNRs are located entirely within the 

boundary. 

National Parks The Cairngorms National Park lies 

partially within the boundary. 

The Northumberland National Park lies 

partially within the boundary. 

Special Area of Conservation (SAC) Muir of Dinnet and Dinnet Oakwood 

SACs are located entirely within the 

boundary. River Dee, Hill of 

Towanreef, Green Hill of Strathdon, 

Ladder Hills, Glen Tanar, Morrone 

Birkwood, Ballochbuie, Cairngorms, 

Coyles of Muick, and The Maim SACs 

lie partially within the boundary. 

Roman Wall Loughs, Border Mires, 

River Eden, North Penine Dales 

Meadows, River Tweed, Moffat Hills, 

Borders Woods SACs lie partially 

within the boundary. 

Special Protection Area (SPA) Muir of Dinnet and Loch of Skene 

SPAs lie entirely within the boundary, 

while Gen Tanar, Cairngorms Massif, 

Cairngorms, and Ballochbuie SPAs lie 

partially within the boundary. 

Langholme – Newcastleton Hills SPA 

lies partially within the boundary. 

Sites of Special Scientific Interest 

(SSSI) 

Loch of Aboyne, Quithel Wood, 

Potarch, Shannel, Gannochy Gorge, 

Eslie Moss, Loch of Lumgair, Loch of 

Park, Old Wood of Drum, Paradise 

Wood, Tilliefoure Wood, Coreen Hills, 

Pittodrie, Dinnet Oakwood, Loch of 

Skene, Crathie Wood, Dalnabo 

Quarry, and Craig Leek are located 

entirely within the boundary. 

Cairngorms, North Esk and West 

Water Palaeochannels, Pitcaple and 

Legatsden Quarries, Hill of Towanreef, 

Green Hill of Strathdon, Ladder Hills, 

Craigendarroch. Morven and 

Mullachdubh, Muir of Dinnet, Glen 

Butterburn flow, Gowk Bank, Lampert 

Mosses, Irthing Gorge, Spadeadam 

Mires, Kershope Bridge, Kingwater, 

Birky Cleugh, Penton Linns, Kielder 

Foresthead and Emblehope Moors, 

Akermoor Loch, Alemoor West Loch 

and Meadow, Cragbank and 

Wolfehopelee, Dryfe Water, Kingside 

Loch, Kershope Bridge, Moffat Hills, 

Palmers Hill Railway Cutting, River 

Esk Glencartholm, Penton Linns and 

Kielder Foresthead Moors: Carter Fell 

to Peel Fell SSSIs are located entirely 

within the boundary. Caudbeck flow, 

Kielder Forest Mires, Roman Wall 

                                                                                                                                                                                                   

 

 
43

 Initial figures of deer density were based on Hetherington & Gorman (2007) ‘Using prey densities to estimate the potential size of 
reintroduced populations of Eurasian lynx’. However, during the stakeholder consultation workshop on 2 June 2016 it was suggested that 
the Hetherington & Gorman deer densities provided an underestimate of the deer density in the Kielder Forest area. In light of this further 
data was provided by Tilhill Forestry which recorded higher estimates of deer density. The results for Kielder Forest therefore provide a 
range of density estimates. For clarity, the data drawn from Tilhill Forestry is indicated with a ‘*’. 
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Factors Aberdeenshire Kielder Forest 

Tanar, Coyles of Muick, Gannachy 

Gorge, Craig Clunie and the Lion’s 

Face, Morrone Birkwood, Glen Ey 

Gorge, and Eastern Cairngorms SSSIs 

lie partially within the boundary. 

Escarpments, Roman Wall Loughs, 

Lyne Woods, Jockie’s Syke, River 

Eden and Tributaries, River Tweed, 

and Langholme – Newcastleton Hills 

SSSIs lie partially within the boundary. 

Designations: Ramsar sites Muir of Dinnet and Loch of Skene lie 

entirely within the boundary. 

Irthinghead Mires lies partially within 

the boundary. 

Protected and other species that may 

be predated upon by lynx: mammals
44

 

Rabbits, brown hare, mountain hare, 

wild cat, red squirrel, red fox, and pine 

marten. 

Rabbits, brown hare, red squirrel, and 

red fox. 

Protected and other species that may 

be predated upon by lynx: birds
45

 

Red grouse, black grouse, and 

capercaillie.  

Red grouse and black grouse.  

F. Extent of sheep farming 

Extent of pasture land within the area 500 km
2
 (26%) 115 km

2
 (6%) 

Extent of wider grazeable land within 

the area i.e. pastures, natural 

grassland, and moors and heathland 

851 km
2
 (44%) 410 km

2
 (23%) 

Extent of sheep farming in the wider 

area 

In 2014 there were 0.6 million sheep in 

the Grampian which covers an area of 

8,700 km² giving a density of 71 sheep 

per km
2
.
46

 

In 2013 there were 1.9 million sheep in 

the North East which covers an area of 

8,592 km
2
 giving a density of 218 

sheep per km
2
 and 2.9 million sheep in 

the North West which covers an area 

of 14,165 km
2
 giving a density of 203 

sheep per km
2
.
47

 In 2014 there were 

1.1 million sheep in the Scottish 

Borders which covers an area of 4,732 

km² giving a density of 242 sheep per 

km
2
 and 1.0 million sheep in Dumfries 

& Galloway which covers an area of 

6,426 km² giving a density of 159 

sheep per km
2
.
48

 Combined the 

average density of sheep is around 

206 sheep per km
2
. 

Total estimated sheep (if only grazed 

on pasture) 

36,000 sheep 24,000 sheep 

Total estimated sheep (if grazed 

across wider area) 

61,000 sheep 84,000 sheep 

Estimated range of sheep population 36,000 – 61,000 sheep 24,000 – 84,000 sheep 
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Factors Aberdeenshire Kielder Forest 

G. Scope to contribute to local economy 

Gross Value Added (GVA) in area
49

 In 2013 the GVA per person in 

Aberdeen City and Aberdeenshire was 

£36,242.  

In 2013 the GVA per person in 

Northumberland was £13,481, 

£15,361 in the Scottish Borders, 

£15,497 in Dumfries and Galloway, 

and £19,423 in Cumbria. Combined 

the average GVA was £15,941. 

Unemployment rate in area
50

 In 2015 the unemployment rate in 

Aberdeenshire was 2.7%. 

In 2015 the unemployment rate in 

Northumberland was 6.1%, 4.0% in 

the Scottish Borders, 4.1% in Dumfries 

and Galloway, and 2.7% in Cumbria. 

Combined the average unemployment 

rate was 4.2%. 

Estimated Net Present Value (NPV) of 

a lynx reintroduction 

The estimated NPV of lynx 

reintroduction in Aberdeenshire is 

£16.8 million over 25 years.
51

 

The estimated NPV of lynx 

reintroduction in Kielder Forest is 

£30.5 million over 25 years.
52

 

H. Other factors 

Any special / notable features - A reintroduced Lynx population at 

Kielder Forest could play a role in 

reducing the spread of muntjac deer 

from England into Scotland. There is 

also a significant opportunity and 

demand for increased wildlife tourism 

in Kielder Forest following the 2010 

Kielder Forest Wildlife Tourism 

Study.
53

 Further, there is a population 

of feral goats within the Kielder Forest 

block, populations of which lynx could 

potentially control. 

 
Comparing the two sites across the selected criteria 

The final step of the detailed assessment was to bring together the evidence base set out in Table 2 to 

undertake a comparison of the two sites across the eight criteria listed previously. The findings of this 

assessment are set out below.  

A. What is the habitat composition within the sites and how suitable is it for lynx? 

Both sites provide suitable habitat for lynx although the habitat composition at the Kielder Forest site appears 

to be more suitable than at Aberdeenshire. This is on the basis of the greater extent of woodland cover in 

Kielder Forest and the lower degree of woodland fragmentation. The site at Aberdeenshire also has a greater 

area of enclosed farmland within the site boundary (see Criteria F).  
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B. Is there sufficient prey available within the sites to support the trial population of lynx? 

Both sites contain sufficient prey densities to support a viable population of lynx during the trial and both sites 

contain an abundance of roe deer which is the main species targeted by lynx. 

The estimates of deer density set out in Hetherington & Gorman (2007)
54

 suggest that Aberdeenshire could 

support a larger population than Kielder Forest, however, during the stakeholder consultation workshop on 2 

June 2016 it was suggested that the Hetherington & Gorman deer densities provided an underestimate of the 

deer density in the Kielder Forest area. Additional data provided by Tilhill Forestry recorded higher estimates 

of deer density in the Kielder Forest area and, using this data, it was estimated that Kielder Forest could 

support a larger population of lynx than Aberdeenshire. Hetherington & Gorman’s estimates suggest that roe 

deer density is higher at the Aberdeenshire site whereas the Tilhill Forestry figures suggest it is higher at 

Kielder Forest.  

During a trial, lynx would be expected to have an impact on deer populations within the surrounding area 

through direct predation and through ‘landscapes of fear’ effects.
55

 While there is insufficient data to quantify 

the potential impacts on deer populations at the trial sites through landscapes of fear, a high level analysis 

suggests that a trial reintroduction of five lynx could reduce deer populations by up to 3% at Aberdeenshire 

and 5 – 8% at Kielder Forest.
56,57

  

This level of predation would not be expected to have a significant impact on prey availability during the trial 

period or the potential for the trial sites to support the population over a five year period although this is an 

area which would need to be monitored during a trial. 

Given these findings there is no clear indication that one site would be more suitable than the other and it 

appears that prey densities at both sites would be suitable for supporting lynx during the trial period.   

C. Are there any significant barriers within the sites which could affect the ability of lynx to move 
through the environment or pose an injury risk? 

On balance there appear to be fewer barriers to lynx movement at the Kielder Forest site; the total length of 

roads is lower in Kielder Forest then in Aberdeenshire and there are also fewer railways and major rivers 

which could act as barriers to lynx movement. Further, Kielder Forest has a lower density of roads per km
2
 

which suggests there is likely to be a lower risk of lynx related road traffic mortality at the Kielder Forest site. 

While Hetherington et al. (2008)
58

 identified both areas as continuous habitat patches with no major barriers, 

both sites have primary roads and main rivers running through the site boundaries which could potentially 

provide a barrier to movement and a risk to lynx (see Figure 5 and Figure 6). In Aberdeenshire, the A-93 road 

runs alongside the River Dee across the width of the Aberdeenshire site. This could act as a potential barrier 

during the trial and could effectively split the site into two smaller parcels in the north and south.  

In Kielder Forest, the A-7 and the River Esk run between the main Kielder Forest block and the area in the 

Southern Uplands. The A-696 also runs through Kielder Forest although it cuts through a small area in the 

north western corner of the site and is unlikely to have a significant impact on potential lynx movement 

through the habitat. Likewise, the A-96 and A-90 run through the Aberdeenshire site but are unlikely to have a 

significant impact on movement. 
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Figure 5. Primary roads (purple) and main rivers (blue) running through the Aberdeenshire site 

 

Figure 6. Primary roads (purple) and main rivers (blue) running through the Kielder Forest site 
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D. To what extent could the wider areas surrounding the sites support viable populations of lynx in 
the long term after the trial period? 

It is important to note that the Lynx UK Trust is applying for a five year trial reintroduction of lynx. As a result, 

the potential for the site to support a long term viable population of lynx following a trial period is not a 

necessary criteria for a site to be considered suitable for a trial. However, during the consultation process a 

number of stakeholders raised the issue of whether the potential sites were capable of supporting lynx in the 

long term and, in light of these concerns, consideration of this criterion has been included in the assessment. 

The site in Aberdeenshire appears to have the best potential for supporting a long term viable population of 

lynx. This is based on the analysis in Hetherington et al. (2008) which suggests that Aberdeenshire is part of a 

15,000 km
2
 Scottish Highlands habitat network estimated to be able to support up to 400 lynx.

59
 However, the 

assessment in Hetherington et al. (2008) does not account for the potential impact of lynx on deer populations 

and how this could impact on the ability of the area to support lynx over the longer term. This is something 

which could be monitored during a trial. 

According to the IUCN Red List criteria and population viability analyses, a population of lynx should have at 

least 250 individuals to be considered viable for a period of at least 100 years.
60

 As such, the Aberdeenshire 

site should be able to support a viable long term population.   

The site in Kielder Forest, on the other hand, is part of a 5,800 km
2
 Southern Uplands habitat network which is 

estimated to be able to support up to 50 – 100 lynx.
61

 As such, it appears that this area would not support a 

viable long term population unless human interventions were undertaken such as additional translocation of 

lynx to ensure genetic viability or through the creation of habitat corridors linking the Southern Uplands to the 

Scottish Highlands. 

The Lynx UK Trust suggest that this would not be a problem at the Kielder Forest site on the basis that, in 

recent years, the relevance of using minimum viable population analyses has decreased with the realisation 

that the genetic make-up of the population is arguably more crucial for long term viability than the actual 

number of individuals. Furthermore, there are multiple factors that influence the effective population size 

which determines the loss of genetic diversity over time such as generation time, sex ratio, breeding system 

etc.
62

  

The fundamental principle of conservation genetics is that increased levels of genetic diversity are positively 

correlated with population fitness
63,64

 and a key goal of the trial reintroduction would be to source the most 

heterozygous and unrelated individuals for any founder population. Genetic monitoring would also be in place 

for any reintroduced population and a range of commonly used management techniques could be 

implemented to quickly and efficiently, genetically augment a population. Such techniques typically involve the 

translocation of individuals between sub populations. This type of meta-population management is widely 

used for a significant number of mammalian species. 
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The Lynx UK Trust team has genetic experts amongst its members who specialise in the genetic 

management of a range of endangered species. The wider team also has considerable experience of 

translocating a range of mammal species so is well equipped to address any genetic management if and 

when it arises.  

Given the expected high genetic diversity of founding stock and the relatively long generation time of Eurasian 

lynx, the Lynx UK Trust consider it highly unlikely that any population augmentation/management, would be 

required for at least 20 to 30 years following a reintroduction at the Kielder Forest site. As such, the Lynx UK 

Trust believes that there are no barriers to supporting a viable long term population at the Kielder Forest site 

that cannot be surmounted. 

E. Are there any protected habitats within the sites and, if so, what species do they support and to 
what extent could they be impacted by lynx? 

The site in Aberdeenshire supports a number of protected UK species that are not present at the Kielder 

Forest site including capercaillie, pine martens,
65

 mountain hares, and wild cats. While the evidence from 

other countries suggests that lynx co-exist with these species and that any predation is likely to be minimal, 

lynx could have potential negative impacts on individual animals during the trial period which could lead to 

concerns with the viability of the project.
66

 As such, it appears that Kielder Forest would be a more suitable 

site in terms of potential risks to the UK’s protected species. 

F. What is the extent of sheep farming within the sites? 

It is not clear which site would be preferable in terms of the extent of sheep farming within the site boundaries. 

The site at Aberdeenshire has a much greater extent of pasture land than Kielder Forest although the density 

of sheep is much lower. If sheep are only grazed on pasture land then Aberdeenshire is estimated to have a 

greater number of sheep within its boundary that could be preyed upon by lynx.  

However, in practice sheep are likely to be grazed across a range of habitats in addition to pasture land, 

including natural grasslands and moors and heathlands. Assuming that sheep are grazed at the same density 

across all of these habitats suggests that Kielder Forest may have a larger population of sheep than 

Aberdeenshire. The actual number of sheep across both sites is therefore likely to depend on the extent to 

which sheep are grazed on pasture land relative to other habitat types.  

On balance there is no clearly preferred option and this is an area where further research and consultation in 

the next stage of the process would be useful. 

G. What is the potential scope for the lynx to provide beneficial impacts to the local economy at the 
two sites? 

A trial lynx reintroduction appears to have greater scope to benefit the local economy in Kielder Forest than in 

Aberdeenshire. This is on the basis of the findings of a high level UK wide cost-benefit analysis which 

estimated that the trial could generate almost double the potential value in Kielder Forest relative to 

Aberdeenshire.  

The greater potential value in Kielder Forest is principally due to the larger population in its visitor catchment 

area (2.6 million people live in the North East relative to 0.5 million in Aberdeenshire and Aberdeen City) 

together with the greater level of interest in visiting a lynx trial site amongst its population (21% of respondents 
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in the North East strongly agreed with the statement ‘If lynx were returned to the UK landscape and viewing 

facilities were available, I would visit the facilities to see the lynx’ relative to 12% in Scotland).
67,68

 

In addition, the potential economic benefits generated through a trial reintroduction are likely to have a greater 

impact on the local economy in Kielder Forest due to the fact that the Aberdeenshire economy is much 

stronger; with unemployment levels much lower and the Gross Value Added per person more than double in 

Aberdeenshire than in the Kielder Forest area. While there may be downward pressures on the 

Aberdeenshire economy in future if oil prices remain low, the economy is still significantly larger and more 

diverse than the economy around the Kielder Forest area which is a predominantly, upland rural economy. 

H. Are there any other factors which could influence the feasibility of a trial release at the two sites? 

There a number of additional factors raised during the consultation process which suggest that Kielder Forest 

could be a more suitable site for a trial than Aberdeenshire. A reintroduced Lynx population at Kielder Forest 

Forest, for example, could play a role in reducing the spread of muntjac deer from England into Scotland. 

There is also a significant opportunity and demand for increased wildlife tourism in Kielder Forest following the 

2010 Kielder Forest Wildlife Tourism Study.
69

 Further, there is a population of feral goats within the Kielder 

Forest block. Lynx could potentially help to control this species although there is a question over the extent to 

which they would prey on goats. Any impacts on this species could be monitored during a trial. 

Stage 4: Recommend pilot site 

Taken together, the results of the comparison suggest that Kielder Forest would be the preferred site for the 

trial reintroduction due to the following factors: 

 Greater extent of woodland cover, lower degree of woodland fragmentation, and less farmland 

within the site boundary.  

 Fewer potential barriers (roads, railways, and rivers) and lower density of roads per km
2
. 

 Lower risk to UK protected species. 

 Greater scope to provide beneficial impacts to the local economy. 

 A number of additional factors including the potential to provide a barrier to muntjac movement, the 

potential for increasing wildlife tourism, and the potential for controlling feral goat populations. 

A summary of the results of the assessment is set out in Table 3, a ‘’ symbol is used to identify where a 

particular site is preferred for each of the eight criteria. 

Table 3. Summary of key factors in relation to scoping Aberdeenshire and Kielder Forest 

Factor Aberdeenshire Kielder Forest 

A. Habitat suitability for trial: the Kielder Forest site appears to be more suitable 

than Aberdeenshire on the basis of the greater extent of woodland cover, lower 

degree of woodland fragmentation, and smaller area of agricultural land. 

-  
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Factor Aberdeenshire Kielder Forest 

B. Prey availability: both sites contain sufficient prey to support the lynx 

population during the trial and both sites contain an abundance of roe deer which is 

the main species targeted by lynx. On balance there is no clearly preferred option. 

- - 

C. Barriers to lynx movement within trial sites: there are fewer potential barriers 

(roads, railways, and rivers) running through Kielder Forest and a lower density of 

roads per km
2
 which suggests a lower mortality risk than at Aberdeenshire.  

-  

D. Long term population viability: the site at Aberdeenshire is estimated to 

support a long term population of around 400 individuals compared to around 50 – 

100 individuals at the Kielder Forest site.  

 - 

E. Protected species: risks to protected species are likely to be higher in 

Aberdeenshire due to the presence of wild cats, pine martens, mountain hares, and 

capercaillie, all of which could be predated upon by lynx. 

-  

F. Extent of sheep farming: the site at Aberdeenshire contains a much larger 

area of pasture land although has a much lower sheep density than in Kielder 

Forest. On balance there is no clearly preferred site. 

- - 

G. Scope to contribute to local economy: the potential economic benefits of a 

trial are higher in Kielder Forest and the impact on the local economy is also likely 

to be greater in Kielder Forest as the economy in Aberdeenshire is stronger. 

-  

H. Other factors: the site at Kielder Forest has a number of additional factors in its 

favour including the potential to provide a barrier to muntjac movement, the 

potential for increasing wildlife tourism, and the potential for controlling feral goats. 

-  

Total   

 


