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1 Introduction 

1.1  Site description 

Causeymire Wind Farm was granted planning consent in 2003 and was constructed between 2003 

and 2004. The site consists of 21 turbines and associated infrastructure on an area of open peatland 

bordering the A9 south-west of Mybster, Caithness (Appendix 1).  

The wind farm lies outside but close to the boundary of the Caithness and Sutherland Peatlands Site 

of Special Scientific Interest (SSSI), Special Protection Area (SPA), Special Area of Conservation 

(SAC) and Ramsar Site. It also lies immediately north and east of the River Thurso SSSI and SAC. 

1.2  Background 

To meet Condition 14 of the development’s Planning Consent, post-construction ornithological 

monitoring has been carried out since 2005 on the wind farm and surrounding land. Condition 14 of 

the Planning Consent stated that: 

“Prior to the commencement of development, with the exception of the construction of the trunk road access 

and compound, details of a scheme for habitat enhancement and for monitoring the impact of the 

development on birds shall be submitted to and require the approval of the Planning Authority in consultation 

with SNH and RSPB.” 

All stakeholders agreed a Method Statement which covered these requirements (Dargie, 2004) 

before this was formalised in a Section 75 Management Agreement. This has formed the basis of the 

monitoring protocol used during the post-construction period.  

A steering group was formed to provide guidance and advice on the ornithological monitoring and 

habitat enhancement requirements of Condition 14. This group currently comprises the landowner 

and representatives of Ventient Energy (the current wind farm owner), Scottish Natural Heritage 

(SNH), the Royal Society for the Protection of Birds (RSPB) and Highland Council. For the first five 

years of operation steering group meetings were held annually, with the aim of providing a forum for 

discussion of results and, where necessary, amendment to the survey methodologies or management 

practices within the Section 75 agreement area. 

It was agreed that bird monitoring would be carried out in Years 1, 2, 3, 5, 10 and 15 post-

construction. Monitoring has focused on the breeding season (April to July inclusive) as this was 

identified as the key period of interest during the initial scoping exercise for the Environmental 

Impact Assessment (EIA). Surveys were designed to be consistent with the methodologies employed 

during the EIA baseline studies, with the intention of allowing meaningful comparisons to be made 

between conditions on the site prior to construction of the wind farm (i.e. in 2001 and 2002) and 

the operational phase (post-2004). 

A monitoring report was produced by Bioscan in 2016 (Woodfield, 2016), which reviewed the post-

construction monitoring data covering the first five years of operation (i.e. 2005-2009) along with 

the ten-year survey results carried out in 2014. The report compared these data with the pre-

construction baseline and presented simple analyses and discussion of the patterns or trends 

emerging.  
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In 2019 the Year 15 ornithology surveys were carried out by JK Ecology Ltd for Naturally Compliant 

Ltd. This report includes the final set of post-construction monitoring data and seeks to replicate, 

where appropriate, Bioscan’s comparisons and analyses. 

1.3 Definitions 

The following definitions are useful: 

Wind farm site: The area of ground that is managed under a Section 75 Management Agreement. 

This approximates to the 500m buffer zone created around the proposed turbine area in the 

baseline surveys.  

Control site: Two areas of ground that are close to the wind which have similar habitats to those 

found within the site; relatively undisturbed blanket mire and damaged peatland with a mosaic of 

mire and acidic grassland. Monitoring commenced in 2002 to provide at least one year of baseline 

data for the EIA (NDR, 2010). 

River corridor: The area of ground and airspace within 200m of the Thurso River and Little River, 

which lies between the site and the control sites and to the south of the site. 

Rotor height: The airspace that lies between the heights of a turbine's rotor sweep, which is 20m 

to 100m above ground surface at Causeymire. 

Rotor window: The rotor height airspace that occupies the turbine envelope and at which any bird 

is at risk of colliding with a rotor.  

Turbine envelope: The area of ground occupied by all the constructed turbines along with an 

outer margin of at least one rotor radius. 

1.4  Wind farm versus control areas 

Just east of the wind farm site, on the opposite side of the River Thurso, there are two control sites 

on which post-construction ornithological surveys have also been carried out (Appendix 1).  

The habitats present on the wind farm site are comprised of mainly blanket bog and mire habitats. 

There is an area of forestry on the north-western edge as well as a small area of semi-improved 

grassland on the eastern bank of the River Thurso. Sheep no longer graze the wind farm site, though 

cattle regularly do and browsing by deer may also have an impact here (Dargie, 2014). 

The Northern Control is comprised of open moorland with a mosaic of heather and tussocky acid 

grassland. The vegetation here appears to receive less grazing by livestock than its southern 

counterpart and as a result is longer and more rank in places. 

The Southern Control area has a large area of blanket bog in the western half and more rushy 

pasture in the east. It is more heavily grazed by livestock with shorter vegetation than both the wind 

farm site and northern control area.  
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2   Methodology 

2.1  Survey history 

Bird monitoring at Causeymire began in 2001 when two years of pre-construction monitoring was 

conducted for the EIA required by the local planning authority.  

Two further years of bird monitoring were undertaken in 2003 and 2004 during the wind farm 

construction phase. 

Over the fifteen-year post-construction monitoring period, field data has been collected by a variety 

of surveyors. Between 2005 and 2009 survey data was collected by NDR Environmental Services 

Ltd, except in 2007 when the RSPB carried out the breeding birds survey element, and in 2008 when 

no data was collected in accordance with the agreed protocol (this was year four post-construction). 

In 2014, RWE Innogy UK Limited (the previous site owners) appointed Shaun P. Coyle, a freelance 

ornithologist, to carry out the year-10 post-construction monitoring surveys. 

In 2019, SSG (on behalf of Ventient Energy) contracted Naturally Compliant Ltd to undertake the 

final year of post-construction monitoring (year 15 post-construction) and JK Ecology Ltd carried 

this out on their behalf, including authoring this report.  

2.2  Survey methods 

Throughout post-construction monitoring, two main survey methods have been employed; flight 

activity or vantage point (VP) surveys and breeding bird surveys.  These surveys have been used to 

monitor bird activity within both the wind farm site and the two nearby control areas (Appendix 1).  

To ensure consistency with the pre-construction studies, both the wind farm envelope and buffer 

extends outwards to the northwest to encompass the locations of three turbines that were not 

ultimately constructed. It should be noted that the wind farm site, as defined above, is distinct from 

and encompasses land outside of both the planning permission boundary and the Section 75 area. It 

is also distinct from the Habitat Monitoring Study Area which covers the rather larger area. 

The two control areas mentioned above have been surveyed as part of the overall post-construction 

bird monitoring at Causeymire Wind Farm. 

2.3  Flight activity surveys 

The survey methodology used for flight activity surveys during post-construction monitoring has 

been consistent with SNH guidance relating to wind farm impact assessments (Madders, 2000; SNH, 

2005; SNH 2017).  

Watches were undertaken during daylight hours in conditions of good ground visibility.  Visits were 

limited to three-hour maximum duration to avoid surveyor fatigue, with a minimum of 30 minutes 

between any two consecutive surveys.  

During watches, the viewing arc (not exceeding 180 degrees) was scanned constantly until a target 

bird or flock was detected in flight and, once detected, this was followed until it ceased flying or was 

lost from view.  The time the bird or flock was initially detected and the time it spent within the 
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survey area (to the nearest second) was recorded. The route followed by the bird or flock was 

plotted in the field on to a 1:25,000 scale map, with direction of flight indicated. 

For the EIA baseline surveys, two VP locations were used, as shown in Bioscan’s 2014 report 

(Woodfield, 2016). These are presented in Figure 1 below. 

Figure 1. Vantage Point (VP) locations for EIA baseline flight activity surveys. 

VP NGR 

Height 

(m) 

Approx. 

Bearing 

(degrees) 

Notes 

X 316348 950291 93 240 

North-west corner of Bad a'Cheo forestry 

fenceline with viewshed in an arc predominantly 

westwards to south-westwards over the core 

area of the wind farm. 

Y 314462 948910 69 60 

Vicinity of ‘Dalemore’ west of the wind farm 

site on land adjoining the Thurso River. 

Viewshed in an eastward to north-east facing 

arc taking in the southern and central part of 

the windfarm site. 

 

These locations were selected at the time for their ease of access and the visual coverage they 

provided of the airspace corresponding to the then proposed rotor height. All turbines were 

covered with the exception of Turbines 1 to 4 closest to the A9. All monitored turbine locations fell 

within 2km of one or both VPs. Due to the topography, rather more limited coverage of the surface 

vegetation and ground within the then proposed wind farm would have been achieved. 

At the end of the EIA baseline surveys it was indicated by the surveyors that reliance on these two 

VP locations created certain limitations and, with a view to the forthcoming monitoring programme, 

the surveyors recommended that the number of VPs should be increased and the methodology 

modified to survey throughout available daylight and record ‘all species flying’ (i.e. not just ‘target’ 

species) (Woodfield, 2016). 

However, the species / species groups that have been recorded throughout post-construction flight 

activity monitoring, have been raptors, waders, wildfowl, gulls, skuas, plus raven, heron and red 

grouse. Pigeons, other corvid species and all other passerines were not recorded as part of the flight 

activity surveys, as is usually standard practice on wind farms. Examples of exceptions to this would 

be where a site had rare species or those with a higher level of legislative protection or conservation 

importance, e.g. chough or nightjar. 

None of the previous post-construction bird monitoring reports have adequately described or listed 

the species which are considered ‘target’ species. Previous NDR reports (2005 to 2009) have 

referred to ‘primary’ and ‘secondary’ target species, both being sub-groups of the overall target 

species group. It would appear from the reports, that ‘primary’ species have been those which are 

afforded a higher level of legislative protection, i.e. those from Annex 1 of the EC Birds Directive or 

Schedule 1 of the Wildlife and Countryside Act 1981. ‘Secondary’ species have been the remaining 
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birds from the list stated above. However, there have been some discrepancies between years 

where, for example, short-eared owl (Annex 1) is not considered a primary target species in one 

year but is the next, and whimbrel (Schedule 1) is not considered to be a primary target species at 

all.  

Nevertheless, following analysis of the data collected throughout the post-construction period, it 

does appear that the ‘target’ species recorded during flight activity surveys have been fairly 

consistent. For the purposes of this report, and to provide clarity, the following list of species / 

species groups are considered to be the ‘target’ species at Causeymire. These are the species which 

have been regularly recorded throughout the 15-year post-construction monitoring period and 

throughout the rest of this report will simply be referred to as target species, and not split up into 

sub-groups of ‘primary’ or ‘secondary’.  

Target species at Causeymire 2005 to 2019 inclusive: 

• All raptors including owls 

• All wildfowl (ducks, geese, swans, divers) 

• All waders 

• All gulls 

• All skuas 

• Heron 

• Raven 

• Red grouse 

 

In 2004, while the wind farm was under construction, two additional VP locations were added, as 

shown in Bioscan’s 2014 report (Woodfield, 2016). Though there were four VP locations in total, 

one VP had separate monitoring periods for views north-east across to the wind farm and south-

west across the Southern control site, effectively giving five VPs in total. In additional, during the 

early part of that season a further vantage point was employed along the Bad a’Cheo forestry fence 

line, east of Turbines 20 and 24, as part of supplementary studies focusing on golden plover 

(Redgate, 2004). 

The 2004 VP locations are detailed in Figure 2 below. 
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Figure 2. Vantage Point (VP) locations for 2004 construction flight activity surveys. 

VP NGR 
Height 

(m) 
Approx. 
bearing 

(degrees) 

Notes 

EIA X 
316348 

950291 
93 240 

Original EIA VP at north-west corner of Bad 

a'Cheo forestry fenceline with viewshed in an 

arc predominantly westwards to south-

westwards over the core area of the wind farm. 

EIA Y  

NE 

314462 

948910 
69 45 

Original EIA VP in vicinity of ‘Dalemore’ west of 

the wind farm site on land adjoining the Thurso 

River. Viewshed north-east facing. 

EIA Y  

SW 

314462 

948910 
69 225 

Original EIA VP in vicinity of ‘Dalemore’ west of 

the wind farm site on land adjoining the Thurso 

River. Viewshed south-west facing. 

Post con 
VP2 

315880 
949080 

102 70 

Base of Turbine 24. Good visual coverage to 

ground level in an eastward to south-eastward 
centred 270 degree arc, and a clear line of sight 

across the central dubh lochan complex to the 

edge of the Bad a’Cheo forestry.  

Post con 

VP6 

313350 

951000 
66 220 

Carn na Mairg broch. Good views west and 
south-west across Thurso River and Northern 

Control site. Views south-east towards wind 

farm constrained by intervening forestry and 

topography. 

Bad a’ 

Cheo 

Add 

Approx.  

316489 

949338 

Approx. 

90 
Approx. 

250 

Additional VP used in early 2004 breeding 

season, located along the Bad a’Cheo forestry 

fence line, east of turbines 20 and 24, as part of 

supplementary studies focusing on golden 

plover. 

 

For the post-construction monitoring from 2005 to 2019 inclusive, six VP locations have been used 

with some overlap from the EIA and during construction VPs, shown in Map 3 in Bioscan’s 2014 

report (Woodfield, 2016). These are mainly sited within the wind farm envelope with the viewsheds 

facing outwards. Detail on each VP location is provided in Figure 3 below with locations and 

viewsheds shown in Appendix 2. 
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Figure 3. Vantage Point (VP) locations for post-construction monitoring flight activity surveys. 

VP NGR 
Height 

(m) 
Approx. 
Bearing 

(degrees) 

Notes 

1 
315741 

949982 
100 90 

Base of Turbine 10. 

 

Closest location to the original (pre-construction) VP1, 

sitting approximately 700m WSW of that location. The 
viewshed from this VP is primarily eastwards and outward 

from the wind farm in a 180 degree arc, providing good 

visibility of the ground east of the wind farm envelope and 

across the northern dubh lochan complex. Views of the 

ground to the north beyond Turbines 6 and 9 are, 
however, curtailed by a low ridge. 

2 
315880 

949080 
102 70 

Base of Turbine 24 

 
Good visual coverage to ground level in an eastward to 

south-eastward centred 270 degree arc, and a clear line 

of sight across the central dubh lochan complex to the 

edge of the Bad a’Cheo forestry. To the north, visual 

coverage at ground level extends as far as VP1. 

3 
315657 

948763 
89 200 

Base of Turbine 22 

 
This provides views southwards and westwards, 

downslope and away from the wind farm enabling 

coverage of the Little River/Thurso River strath and 

across the Southern Control Site and part of the 

Northern Control Site, as well as the southernmost dubh 
lochan complex. 

4 
314779 

950066 
73 225 

Base of anemometer mast 1 

 

This location provides good views westwards across the 

Thurso River strath and over the Northern Control Site 
and part of the Southern Control Site. 

5 
315389 

951065 
80 350 

Base of anemometer mast 2 
 

Panoramic views taking in northern part of wind farm are 

possible from this location, but monitoring has primarily 

been focused outwards to the north, covering the buffer 
area and the northern part of the Section 75 land. 

6 
313350 

951000 
66 220 

Carn na Mairg broch.  

 

Good views west and south-west across Thurso River 

and Northern Control site. Views south-east towards 
wind farm constrained by intervening forestry and 

topography 
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Compared with the EIA surveys, it could be argued that the increased number and distribution of 

VPs used in the post-construction surveys provides a more comprehensive sampling coverage as 

well as improved visual coverage of the two control areas. On the other hand, their ‘outward facing’ 

nature reduces detection and/or coverage of flight activity within the wind farm envelope itself 

(Woodfield, 2016). It is not known why outward facing VPs were selected at the commencement of 

post-construction monitoring. 

From 2005 to 2009, the above six VP locations were surveyed in paired sequences; VP1 and VP4; 

VP2 and VP6; VP3 and VP5. This was done to achieve even coverage and avoid bias due to particular 

periods of the day being sampled from particular VP locations. These specific pairings were not 

adopted in 2014 or 2019, although coverage was again randomised to avoid temporal bias. In each 

monitoring year, twelve hours of survey time (three hours each month between April and July) was 

completed at each VP, resulting in a total of 72 hours of flight activity observations per year. This is 

short of the 36 hours per VP per season recommended by SNH, however those recommendations 

are for pre-construction studies not post-construction monitoring, and in this case the agreed focus 

of the monitoring was the breeding season. 

When observations of target species were made during the flight activity surveys, data were 

collected on flight duration and flight direction, with flight height data collected every 15 seconds. 

The activity of target species observed within the wind farm envelope, buffer zone/wider Section 75 

land and control sites was recorded. 

2.4 Breeding bird surveys 

Bioscan stated in their 2014 report (Woodfield, 2016) that waders appear to breed later at 

Causeymire than in other areas and that all surveys have therefore been timed accordingly (other 

than in 2004 when surveys were conducted earlier on the advice of the RSPB). It is presumed that 

this is because Causeymire is a northerly site within the UK with a shorter and later-starting 

breeding season compared to more southerly sites.  

The individual dates for all breeding bird surveys from EIA stage onwards are presented in Figure 4.  



12 

 

Figure 4: Breeding Birds Survey dates from 2002 to 2019. 

 Surveyor 

 NDR  

(2002-2006 & 2009) 

RSPB  

(2007) 

Shaun Coyle  

(2014) 

Naturally Compliant  

(2019) 

Year Site Control Site Control Site Control Site Control 

2002 

(EIA 2) 

15/05 

16/05 

26/06 

27/06 

02/06 

25/06 

      

2003 

(CON) 

06/05 

07/05 

13/06 

14/06 

09/05 

15/06 

      

2004 

(CON) 

15/04  

20/04 

20/05 

21/05 

23/04  

18/05 

      

2005 

(POST 

CON) 

20/05 

21/05 

08/06 

09/06 

19/05  

07/06 

      

2006 

(POST 

CON) 

28/05 

29/05  

19/06 

26/06 

26/05  

27/05 

16/06 

      

2007 

(POST 

CON) 

  23/04   24/04 

02/05   03/05 

14/05   15/05 

25/05   26/05  

07/06   08/06  

18/06   19/06 

16/05 

20/06 

21/06 

    

2009 

(POST 

CON) 

11/05 

12/05 

11/06 

12/06 

10/05 

06/06 

      

2014 

(POST 

CON) 

    13/05 

14/05 

13/06 

14/06 

16/05  

16/06 

  

2019 

(POST 

CON) 

      13/05 

14/05 

26/06 

27/06 

15/05 

25/06 

 



13 

 

The EIA baseline studies on breeding birds in 2002 and post-EIA baseline in 2003 (undertaken as a 

continuation of the EIA baseline monitoring surveys), followed the method prescribed by Brown and 

Shepherd (1993), with the focus on breeding waders. They involved two surveys spaced broadly in 

the early and later parts of the breeding season. No dates were available for the first year of EIA 

breeding bird monitoring in 2001 and so is omitted from the above table. 

Issues with adequacy of coverage and under-estimation that are commonly associated with Brown 

and Shepherd technique (e.g. Pearce-Higgins & Yalden 2005) are generally centred around transect 

spacing, which can be up to 500m. However, the pre-construction studies utilised transects that 

sought to “cover all the ground to within 100m” (Percival & Redgate, 2003), and the same approach 

is cited as having been followed in the earlier post-construction surveys (Redgate, 2005, 2006, 2009). 

This can be expected to have mitigated against significant methodological bias being introduced in 

those years. 

Exceptions to the above protocol were employed in 2007 and 2014. In 2007, the RSPB undertook 

the breeding bird surveys within the site as part of a two-year study investigating the relationship 

between birds and operational wind farms. In that year the RSPB surveyed the site using a 

methodology closer to that of the the BTO’s Breeding Bird Survey (BBS). The whole site was walked 

along 200m spaced transects, with breeding status noted on the basis of territorial or other 

characteristic bird behaviour. Six surveys were completed between 23 April and 21st June 2007. To 

avoid duplication of work and increased disturbance to birds, the data from the RSPB surveys was 

used in place of independent Brown and Shepherd surveys in that year. 

In 2014, north to south aligned transects 200m apart were mapped out prior to the first survey, 

however due to the difficult terrain, which was extremely waterlogged throughout with numerous 

un-crossable drainage ditches and areas of open water, it proved impossible to walk some of these 

predetermined transect lines. In these circumstances as much of the area that could be safely 

accessed was covered (Woodfield, 2016). 

In 2019 the Brown and Shepherd technique was employed for the final year of post-construction 

monitoring. As in previous years when this technique was used, all parts of the survey area were 

approached to within 100m, ensuring as even a coverage as possible. 

Because the survey methods used have been inconsistent from year to year, it is possible that the 

data collected are not fully comparable between years and over the post-construction monitoring 

period as a whole. It is therefore considered more suitable to look at broad trends and patterns 

than specific numbers when it comes to the breeding bird data for Causeymire. 
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3   Results 

3.1  Overall species assemblage 

The species observed on both the wind farm and control areas over the course of the pre-and post-

construction monitoring are typical of the predominately blanket bog and mire habitats present in 

this part of Scotland. Peatland habitats are particularly important for several species of wading bird in 

the UK, such as golden plover, dunlin and greenshank. Other species of wader such as curlew, 

redshank, lapwing and oystercatcher are also typical of the range of habitats present on the wind 

farm and control areas.  

The raptor assemblage recorded on site is also typical of the area and habitats present, with hen 

harrier, merlin, kestrel and buzzard all recorded, usually hunting over the site and control areas. 

Goshawk was recorded in 2019; its first occurrence during any of the pre- or post-construction 

surveys. 

Corvids such as carrion crow, hooded crow and raven are also present, along with gull species such 

as common and black-headed gull.   

The habitats present within both the wind farm and control areas also support several typically 

occurring passerines species such as skylark, meadow pipit, stonechat, wheatear, sedge warbler and 

reed bunting. In areas of forestry on the edges of the wind farm site, species such as wood pigeon, 

mistle thrush, chaffinch, wren, siskin and willow warbler occur.  

The baseline (EIA) surveys recorded a total of twenty-nine species using the site. The Bioscan 2014 

monitoring report states that seventeen of these were ‘target’ species (waders, wildfowl or raptors) 

(Woodfield, 2016) and that all seventeen have been re-recorded since the construction phase ended 

in 2004. However, gulls, skuas, heron, raven and red grouse have not been included in this list even 

though they have been recorded as target species throughout the post-construction monitoring 

period. When these species are included, the correct figure is 24 target species all of which have 

been re-recorded at Causeymire since 2004.  The list includes species of conservation importance 

associated with the nearby international designations including greenshank, dunlin, golden plover, 

hen harrier, merlin and red-throated diver.  

Figure 5 presents all bird species recorded during both flight activity and breeding bird surveys on 

site both pre- and post-construction with conservation designation where applicable. (Further 

information on which species were recorded in any given post-construction year are presented in 

Figure 10.) 
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Figure 5: All species recorded on Causeymire pre- and post-construction with conservation 

designation (species listed sorted by conservation importance then in phylogenetic order). 

Species 
 2001-

2002 

2003 

onwards 

Annex   

1 

Schedule 

1 

BoCC 

RED 

BoCC 

AMBER 

Peregrine  ✓ ✓ ✓   

Short-eared owl ✓ ✓ ✓   ✓ 

Golden plover ✓ ✓ ✓    

Hen harrier ✓ ✓  ✓ ✓  

Merlin ✓ ✓  ✓ ✓  

Whimbrel  ✓  ✓ ✓  

Osprey ✓ ✓  ✓  ✓ 

Greenshank ✓ ✓  ✓  ✓ 

Greylag goose*  ✓  ✓  ✓ 

Red-throated diver ✓ ✓  ✓   

Crossbill  ✓  ✓   

Ringed plover  ✓   ✓  

Lapwing ✓ ✓   ✓  

Curlew ✓ ✓   ✓  

Arctic skua ✓ ✓   ✓  

Herring gull  ✓   ✓  

Mistle thrush  ✓   ✓  

Cuckoo  ✓   ✓  

Starling ✓ ✓   ✓  

Skylark ✓ ✓   ✓  

Lesser redpoll  ✓   ✓  

Dunlin ✓ ✓    ✓ 

Redshank ✓ ✓    ✓ 

Snipe ✓ ✓    ✓ 

Common sandpiper ✓ ✓    ✓ 

Oystercatcher  ✓    ✓ 

Great skua  ✓    ✓ 

Lesser black-backed gull  ✓    ✓ 

Great black-backed gull  ✓    ✓ 

Common gull ✓ ✓    ✓ 

Black-headed gull ✓ ✓    ✓ 

Pink-footed goose  ✓    ✓ 

Wigeon ✓ ✓    ✓ 

Mallard ✓ ✓    ✓ 

Teal ✓ ✓    ✓ 

Goldeneye  ✓    ✓ 

Pintail  ✓    ✓ 

Red grouse  ✓    ✓ 

Kestrel ✓ ✓    ✓ 

Swallow  ✓    ✓ 

Wheatear ✓ ✓    ✓ 

Meadow pipit ✓ ✓    ✓ 

Reed bunting  ✓    ✓ 
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Species 
 2001-

2002 

2003 

onwards 

Annex   

1 

Schedule 

1 

BoCC 

RED 

BoCC 

AMBER 

Willow warbler  ✓    ✓ 

Tufted duck  ✓     

Goosander  ✓     

Red-breasted merganser  ✓     

Grey heron ✓ ✓     

Buzzard ✓ ✓     

Sparrowhawk  ✓     

Raven ✓ ✓     

Carrion crow ✓ ✓     

Hooded crow ✓ ✓     

Hooded / carrion crow  ✓     

Jackdaw  ✓     

Wood pigeon  ✓     

Feral pigeon  ✓     

Blackbird  ✓     

Sand martin  ✓     

Stonechat  ✓     

Robin  ✓     

Pied wagtail  ✓     

Chaffinch  ✓     

Goldfinch  ✓     

Sedge warbler  ✓     

Siskin  ✓     

Wren  ✓     

*Greylag goose is a Schedule 1 bird in Caithness, Sutherland, Wester Ross and Outer Hebrides only. 

3.2 Flight activity surveys 

Figure 6 shows the total number of flights by target species through the wind farm site recorded 

during all flight activity surveys conducted since 2003. 

Figure 6: Number of flights by target species through wind farm & control sites 

 Construction Post-construction 

2003 2004 2005 2006 2007 2009 2014 2019 

Total number of flights 62 116 103 78 96 153 82 202 

Number of flights at rotor 

height 
13 75 41 33 17 39 48 126 

Proportion of total flights at 

rotor height 
0.210 0.647 0.398 0.423 0.177 0.255 0.585 0.624 

Number of flights through 

wind farm envelope 
14 14 21 10 11 23 21 30 

Proportion of flights through 
wind farm envelope 

0.226 0.121 0.204 0.128 0.177 0.157 0.256 0.149 
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The maximum total number of flights recorded per year was highest in the final year of post-

construction monitoring in 2019, with 202 separate fights. Previously the highest number of total 

flights recorded was 153 in 2009.  

A total of 25 different species were recorded during flight activity surveys during 2019. Of all species 

recorded, curlew had the greatest number of flights; 41. The next two most commonly recorded 

species were buzzard and common gull, with 24 and 23 flights respectively. Other species of note 

recorded during the 2019 season were hen harrier (13 flights), lapwing (12 flights), redshank (seven 

flights), snipe (six flights), red-throated diver (three flights) and short-eared owl (two flights). There 

were three other Schedule 1 raptor species recorded only once during vantage point surveys in 

2019, these being osprey, merlin and goshawk.  

Analysis of the 2019 dataset along with the previous years’ data suggests a positive linear trend in 

the number of flights recorded over time both in terms of flights overall and flights at rotor height 

(Figure 7).  

Figure 7: Flight activity survey data summary 

 

The absence of any clear change in the data series following the substantial change in methodology 

from 2004 was remarked upon in the 2012 report (RWE, 2012). Because the number of VPs was 

increased for the post-construction studies and because these additional VPs included some with 

little or no coverage of the wind farm site itself, proportionately fewer of the 72 hours of monitoring 

in any given year since 2004 can have been spent monitoring the wind farm envelope. This effect can 

be expected to have been further compounded by the post-construction VPs being sited within the 
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wind-farm envelope and ‘facing out’ – an unusual study design, the reasoning for which is not known. 

The expected cumulative effect of this on the dataset would be a larger proportion of flights being 

recorded outside the wind farm envelope from 2004. The fact that this is not borne out in the data 

suggests that either flight activity within the wind farm envelope increased in real terms, or that the 

change in methodology introduced sources of error or bias which renders any comparison of flight 

activity data unwise. 

In the 2012 (RWE, 2012) and 2014 (Woodfield, 2016) reports, a means to reduce the effect of this 

bias was attempted by considering only data from VP1 and VP2 as the nearest comparators to the 

pre-construction VPs.  

Figure 8 updates this calibration experiment with the addition of the 2019 data.  

Figure 8: Flight Observations from VP1 and VP2 only 

 

Figure 8 supports the trend presented in Figure 7, indicating that there does appear to be a trend of 

increasing flight observations over time when only considering data from the two VPs which have 

been consistently used since 2003, though this trend is heavily reliant on the 2019 outlier.  

Bioscan’s 2014 report (Woodfield, 2016) discussed the possibility that the apparent trend of 

increasing flight activity could be due to an increase in the amount of flight activity by breeding 

curlew and greenshank, as their territories were sited within or close to the wind farm envelope 

from 2009 to 2014. In 2009, curlew flights accounted for 25% of the total ‘within-envelope’ flight 

observations, greenshank flights represented over 50% of ‘within envelope’ flights in 2014.  

Data analysis of all within-envelope flights observed in 2019, does not appear to fully back up this 

hypothesis. Although curlew flights made up 30% of all within-envelope flights in 2019, there were 

none by greenshank. Common gull flights made up over 16% of the total recorded within-envelope 

flights, with the remainder being made up of a further ten species, most with only one or two flights 

each.  
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Four curlew territories were recorded on the wind farm site in 2019, and six common gull 

territories were identified in the northern and southern pool systems to the east of VPs 1 and 2, so 

it is likely that the location of these territories generated an increase in flight activity within the wind 

farm envelope.   

There does not, therefore, appear to be a clear pattern of what is driving the increase in flight 

activity in terms of flights by particular species. It is difficult though to draw firm conclusions given 

the relatively small number of flights recorded during the 15-year monitoring period, which gives a 

dataset too small to power robust analyses of change. This relative paucity of data is compounded 

on sites like Causeymire because of the inherently sparse nature of upland bird populations and the 

consequent relative lack of flight activity occurring per unit of time compared with other habitats 

(Woodfield, 2016).  

3.3  Patterns of flight activity post-construction only 

Figure 9 summarises the post-construction VP monitoring results for years 2005 to 2019, presenting 

data from surveys undertaken after the changes to the number and location of VPs which therefore 

show a greater level of consistency in terms of methodology.  

Figure 9: Post-construction flight activity survey results (2005 to 2019). 

 

Figure 9 shows that, while both the number of total flight events and flights at rotor height have 

shown an increasing trend over time, the proportion of flights within the wind farm envelope shows 

a fairly static or perhaps very slightly increasing trend over the 15-year period. This is somewhat 

consistent with the pre-construction proportion of flights through the wind farm envelope, which 

Woodfield (2016) stated had remained static.  
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This may suggest an increase in avoidance of the wind farm envelope, however, it may simply be a 

consequence of the outward facing nature of the VP locations which likely results in birds within the 

wind farm site having been under-recorded throughout the whole of the post-construction 

monitoring period. This makes drawing conclusions problematic. 

The number of species involved in making up the total flight observations each year has remained 

relatively static throughout the 15-year monitoring period. The dataset gathered during post-

construction flight activity is not large or robust enough to allow meaningful analysis for individual 

species, and only slightly more so when viewed in its entirety. Interpretation of the dataset and any 

conclusions drawn are therefore best treated with caution.  

3.4  Breeding bird surveys 

Data from all the breeding bird surveys from EIA stage to the final year of post-construction 

monitoring are presented in Figure 10 below. The table shows data for breeding territories 

recorded both within the wind farm and the control areas. The survey methodology is also 

indicated. Breeding territories in 2019 were calculated using the methods described in Brown and 

Shepherd (1993).  
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Figure 10: Breeding bird surveys from 2001 to 2019. 

Phase EIA EIA Con Con Post-con Post-con Post-con Post-con Post-con Post-con 

Year 2001 2002 2003 2004 2005 2006 2007 2009 2014 2019 

Methodology B&S B&S B&S B&S B&S B&S BBS B&S BBS B&S 

Wind farm or 

control areas 

WF C WF C WF C WF C WF C WF C WF C WF C WF C WF C 

Oystercatcher     1   5 2 5 7 2 4 4 2 1  4 1  1  

Golden plover   2 3 1 3 1 1 1 1 1 2 2 2   1  2 3 

Lapwing 4  3  3 6 2 3  6 1 1    1   3  

Dunlin 4  1 1 1  3  2  2      5  13  

Common snipe 6  8 6 3 5 2 6  2 4 6 5 2 3 1 4 1 8 2 

Curlew 4  10 2 5 6 6 7 11 6 8 7 7 8 3 4 7 2 4 4 

Redshank 1    2  4 1 3 1 3  2   4 1  2  

Greenshank 1    2 2 2      2 1 1  2 1 2  

Common 

sandpiper 

  2  1     1  3   3      

Ringed plover          1           

Red‐throated 

Diver 
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Phase EIA EIA Con Con Post-con Post-con Post-con Post-con Post-con Post-con 

Year 2001 2002 2003 2004 2005 2006 2007 2009 2014 2019 

Methodology B&S B&S B&S B&S B&S B&S BBS B&S BBS B&S 

Wind farm or 

control areas 

WF C WF C WF C WF C WF C WF C WF C WF C WF C WF C 

Grey Heron  2    2               

Wigeon   1                  

Teal 1 1   1 1 1  2  4 1   1  2  1  

Mallard  3 2 1 7 3 2 1 3 1 4 1 1 1 1  1  2  

Tufted duck     1    1          1  

Goldeneye                     

Red-breasted 

merganser 

         1  2         

Goosander  2    2    1           

Hen harrier 1                 1   

Buzzard 1 1 4  1 1 1           1   

Kestrel     1  1  1            

Merlin   1                  
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Phase EIA EIA Con Con Post-con Post-con Post-con Post-con Post-con Post-con 

Year 2001 2002 2003 2004 2005 2006 2007 2009 2014 2019 

Methodology B&S B&S B&S B&S B&S B&S BBS B&S BBS B&S 

Wind farm or 

control areas 

WF C WF C WF C WF C WF C WF C WF C WF C WF C WF C 

Red grouse 2  2  1 4 4 5 2 1 4  4    5 Y? 2  

Arctic skua                     

Black‐headed 

gull 

5      3  27  22  40        

Common gull 2  3              1 1 6  

Greater black‐

back gull 

                    

Feral pigeon   1               2  1 

Wood pigeon   1                  

Cuckoo                 1    

Short‐eared owl 1  1   2           1?    

Skylark 58     6           Y Y Y Y 

Sand martin   5      1            

Swallow   4   1            2   
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Phase EIA EIA Con Con Post-con Post-con Post-con Post-con Post-con Post-con 

Year 2001 2002 2003 2004 2005 2006 2007 2009 2014 2019 

Methodology B&S B&S B&S B&S B&S B&S BBS B&S BBS B&S 

Wind farm or 

control areas 

WF C WF C WF C WF C WF C WF C WF C WF C WF C WF C 

Meadow pipit 37     6           Y Y Y Y 

Pied wagtail   2   1            1   

Wren                   2  

Robin                 2    

Stonechat   1          1    1  8 1 

Wheatear   1   1        1 1 5 1    

Blackbird                     

Mistle thrush                   1  

Sedge warbler                  1 3 3 

Willow warbler   1              3  4 1 

Jackdaw                  2   

Hooded crow   1              1    

Carrion crow   4                2  
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Phase EIA EIA Con Con Post-con Post-con Post-con Post-con Post-con Post-con 

Year 2001 2002 2003 2004 2005 2006 2007 2009 2014 2019 

Methodology B&S B&S B&S B&S B&S B&S BBS B&S BBS B&S 

Wind farm or 

control areas 

WF C WF C WF C WF C WF C WF C WF C WF C WF C WF C 

Hooded/ 

Carrion crow 

2                    

Raven 1        1            

Chaffinch   1              2  5  

Goldfinch   1                  

Siskin                   1  

Crossbill                     

Reed bunting  4           1  1  1 4 5 1 
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The number of breeding bird species recorded in each survey year in both the wind farm itself and 

the control areas are presented in Figure 11.  

Figure 11: Breeding bird diversity by year – wind farm site versus control areas.  

 

The data show a trend of increasing breeding bird diversity for the wind farm site since 2003, but no 

such trend when it comes to the control areas (Figure 11).   

Throughout the post-construction monitoring period, the greatest number of species breeding 

within the wind farm site was reccorded in 2019. Eight species of breeding wader held territories 

within the wind farm site, making this the best year since 2004 in terms of the diversity of wader 

species. Species such as stonechat and common gull were much more common on site in 2019 

compared with previous years, with eight stonechat territories identified and several fledged juvenile 

birds observed, and six common gull territories located mostly associated with bog pools areas. 

In general, the control sites had a lower diversity of breeding species compared to the wind farm. 

This is most obvious when comparing breeding wader species, with the wind farm supporting eight 

species in 2019 and the control sites only three; curlew, golden plover and snipe. 2019 was the first 

year since 2007 that golden plover territories were recorded within the control areas. Except for 

meadow pipit and skylark, the only other species recorded holding breeding territories in the 

control areas were feral pigeon, stonechat, sedge warbler, willow warbler and reed bunting. 

Figure 12 shows a breakdown of breeding bird species within the wind farm site only since 2002. 

Although there appears to be an increasing trend in the number of breeding species overall, and an 

increase in wader numbers, target species remained relatively static. 
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Figure 12: Numbers of breeding bird species within the wind farm site. 

 

Figure 13 presents data on breeding waders only as a sub-set of the total pairs/territories recorded, 

and presents the data from the wind farm site and control areas separately.  

Figure 13: Numbers of breeding waders by monitoring year. 

 
 

The data appears to show an increasing trend within the wind farm, and decreasing trend in the 

control areas. (Where the dataset for a species of breeding wader is large enough to allow for an 

appreciation of longer-term trends, these have been included in the Species Accounts section 

below.) 
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4 Species accounts 

The following sections present summary information on target species observed during 

ornithological surveys in 2019 and puts them into the context of the 15 years of post-monitoring at 

Causeymire. 

Wader, raptor and wildfowl species are listed first followed by gulls, skuas, raven, grouse and heron. 

The following species have been recorded at some stage over the course of post-construction 

monitoring as target species, and some during pre-construction / during construction. 

4.1 Curlew 

In 2019, a total of 41 flights were recorded for curlew, almost 40% of these being display flights. VP6, 

which has a viewshed overlooking the northern control area, registered the highest number with 16 

curlew flights observed. A total of nine and ten curlew flights were recorded from VP4 and VP5 

respectively. The remaining six curlew flights were observed from VP2 and VP3. 

A similar number to curlew flights were recorded in 2009, when 39 flights were observed. In other 

post-construction survey years total curlew flights have usually not numbered greater than 15. The 

markedly higher number of curlew flights in 2009 and 2019 is likely to reflect the location of 

territories and therefore general area of display flights, given the sizeable proportion of display flights 

witnessed out of the total number of total curlew flights.  

In 2019 only six of the 41 curlew flights were recorded within the wind farm envelope. Most of 

these curlew flights (28) were recorded at rotor height, as one would expect due to the usual 

pattern of this species’ display flight. 

Eight curlew territories were found during the 2019 breeding bird surveys, with four identified in the 

control areas and four in the wind farm site. Over the course of the 15-year post-construction 

monitoring period, the number of breeding curlew has shown a declining trend over time, with the 

data presented in Figure 14. 

Figure 14: Number of breeding curlew by year (wind farm versus control sites). 
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The decline appears to be more pronounced in the control areas though the dataset is not large or 

complete enough for a robust analysis.  

Pearce-Higgins et al. (2009) found that curlew may be amongst the species most likely to be 

displaced from wind farm sites and their immediate surrounds. The findings on Causeymire would 

appear to support this, although caution should be applied when dealing with a small dataset, and 

low numbers of breeding pairs. 

The apparent decline in curlew on Causeymire may well simply be mirroring wider declines. Curlew 

is one of the UK’s most rapidly declining breeding species, showing a 46% decline between 1994 and 

2010, with this figure exceeding 50% in Scotland and Wales (BTO, 2020).  

4.2 Lapwing 

A total of 12 lapwing flights were recorded in 2019, with five of those being observed from VP6. 

Apart from a single flight by a small flock of seven individuals, all other flights were made by single 

birds.  

In previous survey years post-construction, only one or two lapwing flights have been observed, with 

none recorded in 2007 and 2014. Ten lapwing flights were recorded at rotor height in 2019. 

A total of three lapwing pairs / territories were identified in 2019, all within the wind farm site. 

Lapwing have not been a regular breeder on the wind farm site or control areas during the last 15 

years of post-construction monitoring. Initially in 2005, lapwing was absent on the wind farm but six 

territories were identified in the control areas. Since then, numbers have dwindled to single pairs, 

with none found to be breeding in 2007 and 2014. It is therefore a welcome sign that three 

territories were found on the wind farm site in 2019, the highest since 2003. They continue to 

remain absent from the control areas however, with the last breeding record being in 2009.   

Figure 15 presents the number of breeding lapwings in both the wind farm and control areas since 

2003. 

Figure 15. Number of breeding lapwing by year (wind farm versus control sites). 
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Figure 15 shows a decreasing trend for breeding lapwing in the control sites and very little change on 

the wind farm. The decreasing numbers of lapwing in the control sites is likely part of the overall 

decline in breeding waders there, although the reasons are not fully understood. Until 2019, lapwing 

had not been recorded breeding on the wind farm site since 2006 and the reasons for this are not 

known. Their decline in the control sites and absence on the wind farm site in some previous years, 

should be put into context of wider declines of lapwing abundance in Scotland. Between 1994 and 

2018 lapwing have declined by 55% (SNH, 2020) and so it is perhaps not surprising if this overall 

decline in abundance nationally is being reflected at a site level.  

4.3 Redshank 

All bar one of the seven redshank flights observed during the 2019 flight activity surveys were 

recorded from VP2 which overlooks the southern bog pool system. Of the seven redshank flights 

observed, only two were recorded at rotor height, the remainder being low flights within 20m of the 

ground.  

The low numbers of redshank flights observed since 2005 (between three and seven) most likely 

reflect the small number of breeding pairs identified in each of the post-construction survey years.  

Breeding bird surveys in 2019 found a total of two redshank territories in all survey areas, both of 

which were located in the southern bog pool system. Redshank have been present as a breeding 

species either on the wind farm site or control areas since 2005, mostly in low numbers of between 

one to four pairs. The breeding bird data shows that redshank have been found to be breeding less 

frequently in the control areas than on the wind farm site, which may suggest that the habitat is less 

suitable, and possibly more prone to conditions changing due to agricultural practices such as grazing 

from livestock. 

It is not possible to draw any conclusions regarding patterns of breeding redshank numbers at 

Causeymire. Numbers of breeding pairs are too low to say whether there are obvious changes in 

the population on site. 

4.4 Snipe 

A total of six flights were recorded being made by snipe in 2019, four of which were display flights 

indicating breeding. Half of all snipe flights were observed from VP3 and four of the six were at 

rotor height. 

Observations from flight activity surveys between 2005 and 2014 have recorded a maximum of three 

snipe flights; in 2007 and 2009, with none recorded in 2006 and 2014. It is difficult to draw any 

conclusions as to the increased number of snipe flights seen in 2019 given the low number of birds 

recorded overall. Snipe are also likely to be under-recorded on site, as they are a secretive species 

with males’ ‘drumming’ display flight tending to be undertaken at dawn and dusk (Hoodless, 2006). 

At Causeymire, the timing of flight activity surveys as well as the Brown and Shepherd breeding bird 

survey technique, generally avoids dawn and dusk. Therefore, numbers of snipe display flights which 

would indicate a breeding territory, may be underestimated. 

A total of ten snipe territories were identified in 2019; eight in the wind farm site and two in the 

control areas. This is highest number recorded in the wind farm site since 2002 during pre-

construction monitoring, and it is worth noting that snipe (along with golden plover) have been one 
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of the most regularly occurring breeding wader species through the post-construction monitoring 

phase, although numbers have tended to fluctuate from year to year. 

Figure 16 presents the data on breeding snipe in both the wind farm and control areas since 2003. 

Figure 16: Number of breeding snipe by year (wind farm versus control sites). 

 

The data suggest that snipe numbers have increased on the wind farm site over time but declined in 

the control areas. However, they have been an ever-present species at Causeymire and their 

numbers are likely to have been underestimated as discussed above, so the apparent increase on the 

wind farm site and decline in the control sites should be put into context.  Pearce-Higgins et al. 

(2009) found that snipe may be amongst the species most likely to be displaced from wind farm sites 

and their immediate surrounds, but the findings on Causeymire would not appear to support this.  

4.5 Oystercatcher 

Five flights were observed for this species in 2019, three of which were recorded at VP4 

overlooking the River Thurso, where a single oystercatcher territory was identified during breeding 

bird surveys. Two flights were recorded at rotor height in 2019. 

Observations of oystercatcher during flight activity surveys have been recorded in previous years 

during the post-construction monitoring period. The number of flights per year has not exceeded 

seven and is likely to reflect changing numbers of breeding pairs on site.  

Figure 17 presents the data on breeding oystercatcher in both the wind farm and control areas since 

2003. 
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Figure 17: Number of breeding oystercatcher by year (wind farm versus control sites). 

 

Oystercatcher appears to have declined overall as a breeding species on both the wind farm and the 

control areas. Between 1994 and 2018 oystercatcher abundance nationally has declined by 39%, and 

so it is impossible to say whether the declines at Causeymire are linked to wider declines in the 

country or related to changes on a local scale. 

4.6  Golden plover 

Four golden plover flights were recorded in 2019. Two flights were observed in April, the first 

consisting of a large flock of 250 birds passing through the wind farm envelope at rotor height seen 

from VP1. Given the time of year and their behaviour these were unlikely to be local breeders, but 

individuals migrating to breeding grounds further north. Two golden plover flights in total were 

observed at rotor height in 2019, including the flock mentioned above.   

Small numbers of golden plover flights have been recorded over the 15 years of post-construction 

monitoring at Causeymire, occasionally by small flocks. This may reflect their behaviour of foraging 

along the River Thurso corridor on short grassland, where birds tend to congregate.   

Numbers of golden plover were mainly consistent with previous years where there have generally 

been one or two territories in both the wind farm site and control areas. In 2019, two territories 

were found in the wind farm site and three in the southern control area. Overall, golden plover 

numbers are too low to allow analysis of any trends in the Causeymire breeding population 

Over the course of both pre and post construction monitoring golden plover have been the most 

consist of breeding waders in terms of both numbers and frequency. Only during the first year of 

pre-construction monitoring (2001) and in 2009 have golden plover not been recorded breeding on 

site. One possible reason for their consistent presence is that golden plover tend to favour short, 

moorland vegetation which is plentiful on both the wind farm site and control areas (particularly the 

southern area). This assumes that suitably short vegetation has been present in both areas 

throughout the pre- and post-construction period.  
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On several occasions in 2019, small flocks of golden plover were observed feeding on grassy areas 

bordering the River Thurso. These areas of grassland are likely to offer good foraging opportunities 

for both breeding and non-breeding golden plover, and the relatively short distance between 

moorland nest sites and foraging areas is also likely to be desirable. 

4.7 Dunlin 

No flights by dunlin were observed during 2019 flight activity surveys. Dunlin was only recorded 

during flight activity surveys in 2007 (1 flight) and 2009 (5 flights), so this species is rarely recorded 

during this type of survey at Causeymire. 

Breeding bird surveys identified a total of 13 dunlin territories within the wind farm site however, 

though none in the control areas. This is the highest number of dunlin territories recorded at 

Causeymire since systematic bird surveys commenced in 2001. The reasons for this are unclear.  

It may be that a number of factors have combined to provide optimal breeding conditions on site 

this year coupled by ‘good’ numbers of dunlin in the area attempting to breed. Most dunlin 

territories were associated with the bog pool systems in the area of blanket bog to the east of VPs 1 

and 2. This type of wet, boggy habitat, dotted with a network of pools is a common feature of 

peatlands in northern Scotland. During the May survey visit ground conditions were very dry on site 

with many bog pools almost dried out. By June conditions were noticeably wetter with all bog pools 

full of water. There was also a noticeable increase in the number of dunlin on site during the June 

visit, with several display flights observed while undertaking breeding bird surveys as well as several 

birds alarming and exhibiting agitated behaviour, indicating the presence of nest with eggs or young 

nearby. 

Figure 18 presents the number of breeding dunlin on the wind farm since 2003. Please note that no 

dunlin have ever been recorded on the control sites. 

Figure 18: Number of breeding dunlin by year. 

 

There is an apparent increasing trend for breeding dunlin on the wind farm site. The previously 

documented wetter conditions on the wind farm site, following 15 years of habitat management and 
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enhancement, could be the reason for the increased number of breeding dunlin territories recorded 

during this time.   

4.8 Greenshank 

Only two flights were observed by greenshank during the 2019 flight activity surveys, both in April 

and one at rotor height. Even though two breeding territories were identified following breeding 

birds surveys this year, no flights by greenshank were recorded in May, June or July.  

The numbers of breeding greenshank on site has been consistently low during post-construction 

monitoring. Flight activity by greenshank was similarly been low, with the exception of 2007 and 

2014, when an increased number of flights was likely linked to the location of breeding territories to 

particular vantage points, and this may have resulted in more flights being recorded. 

Two greenshank territories were identified on the wind farm site in 2019, this year being relatively 

consistent with previous ones in terms of breeding density. The breeding territories were located on 

the edges of the wind farm site, one in close proximity to forestry in the north-west, and the other 

on the edge of Bad a Cheo wind farm. No greenshank were observed in the control areas during 

2019, but a single territory was located there in 2014.   

Greenshank numbers are too low to allow for further analysis of any trends in the Causeymire 

breeding population. 

4.9 Common sandpiper 

Three flights were recorded in 2019 for this summer migrant wader species, all from VP6, making 

low flights along the River Thurso at below-rotor height. 

This species tends to habitually undertake short, low flights along watercourses and the edge of 

waterbodies, which may make common sandpiper less likely to be recorded during flight activity 

surveys. This has certainly been the case at Causeymire over the course of post-construction 

monitoring.  

It should also be noted that common sandpiper has only been occasionally recorded as a breeding 

species at Causeymire, and in 2019 none were recorded within the breeding bird survey areas.  

Numbers of common sandpiper, plus the fact that there are only occasional breeding records at 

Causeymire makes it impossible to suggest any trends over the course of post-construction 

monitoring. 

4.10 Ringed plover 

During the 2019 breeding bird surveys, a single individual was recorded close the wind farm 

entrance on the edge of the access track during May breeding bird surveys. This was the only record 

of ringed plover at Causeymire in 2019 and no evidence of breeding was found.  

Following the 2005 breeding bird surveys at Causeymire, a pair of ringed plovers bred in the control 

areas, the only time throughout the 15 years of post-construction monitoring that this has occurred.  
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Ringed plover has never been recorded during flight activity surveys since post-construction 

monitoring began in 2005. 

4.11 Buzzard 

Buzzard flights in 2019 accounted for the second highest total of flights per species, with 24 flights 

recorded. Flights observed from VP1, which overlooks forestry to the east of the site, accounted for 

ten of the total buzzard flights observed. 

Buzzard has been recorded regularly during flight activity surveys since 2005. Fifteen flights were 

observed at rotor height in 2019 and similarly high proportions of buzzard flights at rotor height 

have been recorded in previous years. 

While no buzzards were recorded breeding within either the wind farm or control areas, it is likely 

that a pair or pairs bred in one of the larger forestry plantations east of the A9 or outside of the 

control areas to the west of the site, as birds were seen hunting around the site. Buzzards would 

typically use forestry plantations and woodland for nesting, hunting over open ground in the 

surrounding area.  

4.12 Hen harrier 

A total of 13 hen harrier flights were recorded in 2019. Hunting adult males accounted for nine of 

these flights and ten flights were recorded in May (the remainder in June). A male hen harrier was 

seen performing a skydancing display flight an area of heather moorland on the 13th May from VP4, 

and a female hen harrier was also seen minutes before, which may have prompted the male to 

display. On the 15th of May, from VP6, male and female birds were seen nest prospecting together 

over the same area of heather in the northern control area. Nest prospecting in mid-May may 

indicate a failed nesting attempt as hen harrier are usually incubating eggs by this date. Despite this, 

no further evidence of a breeding attempt was recorded in 2019.  

Seven hen harrier flights were recorded at rotor height in 2019, with only two observed within the 

wind farm envelope. Flights by hen harrier have been observed in all previous years of post-

construction monitoring and, until 2019, no more than a maximum of eight flights have been 

recorded in any of the survey years, with a maximum of two observed at rotor height previously. 

In 2014, a pair of hen harrier bred successfully in the northern control area; the only other time this 

species has been recorded breeding during post-construction monitoring.  

4.13 Kestrel 

Out of the total of eight kestrel flights in 2019, half were observed from VP6. In previous survey 

years numbers of kestrel flights have fluctuated slightly with only one flight observed in 2006, and 

seven and eight flights in 2009 and 2019 respectively. Six flights were observed at rotor height in 

2019. 

Kestrel was recorded on several occasions during the 2019 breeding bird surveys but none of the 

behaviour observed suggested breeding. Indeed, kestrel has not been recorded as a breeding species 

since 2005 when they nested within the wind farm site. 
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4.14 Short-eared owl 

Only two flights were recorded for this species in 2019, both on the 13th May from VP4. Both flights 

consisted of a single bird hunting over the northern control area in the early evening. Neither flight 

was at rotor height. 

Short-eared owl flights were recorded in several other years during post-construction monitoring; in 

2006, 2007 and 2014. The number of flights has tended to be low, with three being the most 

observed in any of these years (2006). The low number of flights observed is likely due to their 

crepuscular nature.   

No short-eared owls were recorded during the breeding bird surveys in either the wind farm site or 

control areas. They have bred in the control areas previously, in 2003 when two territories were 

identified, and a single pair bred on the wind farm site in both 2001 and 2002. In 2014 a pair were 

also suspected of breeding on the wind farm site.  

4.15 Merlin 

A single merlin, believed to be an adult male, was observed hunting over the northern control area 

on 18th July 2019 from VP4, below rotor height. This sighting of merlin in 2019 is only the third 

record of this species during post-construction monitoring, the two others being 2005 and 2014.  

Merlin was not found to be breeding within the wind farm site or control areas and has only been 

recorded breeding once previously, in 2002, on the wind farm site. There is some suitable habitat 

which could support breeding merlin at Causeymire, in the forestry on the north-western edge of 

the wind farm and areas of long heather in the northern control area. However, it is possible that 

with so much suitable habitat for this species outside the wind farm / control areas, Causeymire and 

the surrounding area is less likely to attract breeding merlin. 

4.16 Osprey 

In June 2019 a single osprey with prey was seen flying east through the wind farm from VP2 at rotor 

height. Given the time of year this was likely to be a bird provisioning young on the nest somewhere 

to the east of Causeymire.  

Prior to this, osprey has only been observed during post-construction flight activity surveys in 2006, 

when two flights were recorded of osprey hunting along the River Thurso. 

Osprey has never been known to breed within the wind farm site or control areas in previous years 

of monitoring, which is unsurprising given the very limited number of suitable nest sites.  

4.17 Goshawk 

A goshawk was observed hunting over forestry north of VP5 one early evening in May 2019, close to 

the edge of the viewshed at rotor height. As far as the author is aware this species has not been 

recorded during pre- or post-construction surveys at Causeymire. Goshawk is an uncommon 

species in Caithness, possibly expanding their range northwards (D. Watt pers comm). 
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4.18 Mallard 

Six mallard flights were recorded in 2019, two in May, two in June and one each in April and July. 

Four of the flights were observed at rotor height but none within the wind farm envelope. Between 

seven and eleven flights by mallard have been observed in previous years’ flight activity surveys 

between 2005 and 2009. No mallard flights were recorded in 2014.  

Two mallard breeding territories were found within the wind farm site in 2019. The species has 

remained a fairly consistent breeder within the wind farm site and control areas during the post-

construction monitoring period, albeit in low numbers (one to four pairs).  

4.19 Greylag goose 

Four greylag goose flights were recorded 2019, all during May. Three flights were at rotor height, 

but none passed through the wind farm envelope. One flight was seen from VP6 and the remaining 

three flights from VPs 2 and 3.  

Flights by greylag goose at Causeymire have previously been observed in 2005, 2009 and 2014, with 

three flights being the most recorded in any of these years and few at rotor height. 

The only record of greylag geese during 2019 breeding bird surveys was of two birds seen in flight 

over the northern control area, but there was no evidence that suggested breeding. Greylag goose 

has not previously been found to breed on either the wind farm site of control areas in the 15 years 

of post-construction monitoring at Causeymire.  

4.20 Red-throated diver 

During the 2019 surveys this species was only observed on one day in June, when three flights were 

recorded from VP1, one of which fell within wind farm envelope. All three flights involved a single 

bird flying to or from bog pools or small lochans on the edge of Bad a Cheo wind farm, with two 

flights observed at rotor height. During one red-throated diver flight the bird appeared to come 

dangerously close to one of the Bad a Cheo wind farm turbines, manoeuvring out of the way and 

away to the east.  

Red-throated diver have only previously been recorded once during post-construction flight activity 

surveys, in 2009, when two flights were observed where a bird flew from the largest lochan of the 

southern pool system.  

There was no evidence of breeding by red-throated diver during 2019 breeding bird surveys, but as 

stated above the were several flights observed of a single bird flying to / from bog pools / small 

lochans on the edge of Bad a Cheo wind farm in June. Previous authors have commented on red-

throated diver being observed within this area in 2008 and 2009, but no evidence of breeding was 

found (NDR 2009). However, in 2014 during Brown and Shepherd breeding bird surveys, what 

appeared to be breeding slipways / potential nesting areas were found in two locations on the edge 

of the same pool systems as mentioned above (Woodfield, 2016). 

It should be noted that red-throated divers tend to lay their eggs between May and July and so it is 

possible that breeding attempts could be missed as breeding bird surveys are generally completed in 

mid to late June. Any late laying birds might therefore not be picked up. In addition, only VP1 and 
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VP2 overlook the bog pool systems at Causeymire, therefore there is potential for any late-nesting 

birds to be missed during flight activity surveys given the relatively small amount of time spent at 

each VP per month (three hours).   

The lochans and bog pools present may be too small for red-throated driver breeding, or predation 

could also be impacting on diver breeding attempts given its proximity to commercial forestry.  In 

2009 both fox or otter were observed in the pool systems adjacent to the wind farm site and 

predation by ground predators such as these could be a factor in red-throated diver never having 

established as a breeding species on site (NDR, 2009).  It should be noted, however, that ground 

predators such as fox and otter have always been a potential limiting factor in the ability of red-

throated divers to nest in any given year throughout most of their range in Scotland, and predation 

is unlikely to be having more impact at Causeymire than elsewhere.  

4.21 Common gull 

Common gull registered the third highest number of flights of any species during the 2019 flight 

activity surveys, with a total of 23. Flights were recorded in all months of the 2019 survey season, 

and from all VPs except VP6. Eleven flights were observed at rotor height, and six were within the 

wind farm envelope.  

Apart from 2019, the only previous year of post-construction monitoring that flights by this species 

have only been recorded was in 2014, when five flights were observed.  

Six common gull territories / pairs were found during 2019 breeding bird surveys, all within the wind 

farm site. These territories were all associated with the bog pool systems in the east of the survey 

area. In 2001 and 2002 common gull were recorded as breeding within the wind farm site and in 

2014 a single pair bred in the wind farm site and within the control areas. With no breeding 

common gull territories identified between 2005 and 2009, it would seem that this species has only 

returned as a breeding species at Causeymire in the last five years.   

4.22 Herring gull 

Eighteen herring gull flights were recorded in 2019, only one being within the wind farm envelope. 

Herring gull flights were recorded from all VPs but only in May and July, the latter involving the 

greatest number of flights; 15, with 12 at rotor height. 

Apart from 2019, herring gull has not been recorded during flight activity surveys post-construction. 

This does seem somewhat unusual but as survey work has taken place during the main part of the 

breeding season, it may be the case that being a more predominately coastal breeder, herring gull 

are less likely to be seen in the spring and summer.   

Herring gull was not found to be breeding within the wind farm site or control areas and has not 

been recorded breeding in any of the previous breeding bird surveys pre- or post-construction.  

4.23 Great black-backed gull 

In 2019 a total of 11 flights were observed by great black-backed gull, nine being recorded at rotor 

height, and only one within the wind farm envelope. Most flights occurred in May and July, but no 

flights were observed in June. All flights were of single birds. 
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Great black-backed gull flights have been recorded in all previous post-construction monitoring 

years except for 2014. The numbers of flights have tended to be approximately ten per year, with 

the highest being 14 in 2005. 

Great black-backed gull was not found to be breeding within the wind farm site or control areas and, 

being a strictly coastal breeder, has not been recorded as breeding in any of the previous breeding 

bird surveys pre- or post-construction.  

4.24 Black-headed gull 

Two flights by single black-headed gulls were observed in 2019, the first in April and the second in 

July. Both were recorded at rotor height, but neither were within the windfarm envelope.  

Between 2005 and 2007 there was an established black-headed gull colony of 22 to 40 pairs in the 

southern pool system east of VP2. However, during those particular survey years only two flights of 

black-headed gull were recorded, in 2006 and 2007. The 2006 NDR report (Redgate, 2006) contains 

a table summarising surveyors’ survey notes which “usual [black-headed gull] colony activity all over 

pool area” at VP2, and “[black-headed gull activity constant” at VP1. It is therefore assumed that 

black-headed gull flights were too numerous to record, and that doing so would have impacted on 

the detection and accurate recording of other target species. However, this does give an inaccurate 

account of this species’ history of flight activity at Causeymire.   

Black-headed gull was not found to be breeding within the wind farm site or control areas in 2019 

despite having previously bred in 2001, 2004, 2005, 2006 and 2007. In 2007 forty black-headed gull 

territories/pairs were recorded on site, but no breeding has been observed in any of the following 

years. The reasons for this are unknown though this species does tend to nest colonially and if a 

breeding colony suffers from repeated predation, they can abandon their location and move 

elsewhere. In 2009 both fox or otter were observed in the pool systems adjacent to the wind farm 

site and predation by ground predators such as these could have been a factor in the black-headed 

gull colony being abandoned (NDR, 2009). 

4.25 Lesser black-backed gull 

A single flight by five birds was recorded in May 2019 at rotor height, but out with the wind farm 

envelope. Lesser black-backed gull has not been recorded in any of the previous flight activity 

surveys undertaken post-construction.  

Lesser black-backed gull was not found to be breeding within the wind farm site or control areas and 

has not been recorded breeding in any of the previous breeding bird surveys pre-or-post 

construction.  

4.26 Raven 

Only one flight was observed for this species in July 2019 from VP6, when two birds were seen flying 

south, to the west of the northern control area above rotor height. Typically, six to ten raven flights 

have been observed in previous years of post-construction monitoring, 2014 being the only year 

when no flights were recorded.    



40 

 

No evidence was found of raven breeding within any of the breeding bird survey areas. A single pair 

has been recorded breeding within the wind farm site in 2001 and 2005. 

4.27 Grey heron 

Three grey heron flights were observed in 2019; two in May from VP5 and one in July from VP6. All 

three flights were recorded at rotor height, but none passed through the wind farm envelope.  

In some previous years of post-construction monitoring, heron flights have been slightly more 

numerous, with 2006 and 2009 both having ten flights respectively, and 12 flights being the greatest 

number observed in 2005. 

Two pairs of grey heron bred in the control sites in 2001 and 2003, but none have been recorded 

since then in any of the survey areas, 2019 being no exception.  

4.28 Red grouse 

No red grouse were observed during flight activity surveys in 2019. In most of the previous years of 

post-construction monitoring, low numbers of red grouse flights have been recorded (one or two 

flights per year) most likely reflecting their sparse distribution across the wind farm and control 

sites.  

Over the 15 years of post-construction monitoring at Causeymire, breeding bird surveys have 

recorded few red grouse territories; the five recorded on the wind farm site in 2014 being the peak. 

Only two territories were identified in 2019, both within the wind farm site survey area. 
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5 Discussion 

5.1 Limitations of the data due to inconsistent methodologies 

Changes made to flight activity survey methodology following pre-construction (EIA) studies in 2001 

and 2002, and surveys undertaken during construction in 2003 and 2004, makes robust analysis of 

the full dataset problematic. The change in both the number of VPs and the unusual spatial coverage 

(outward-facing VPs) at the commencement of post-construction monitoring introduces a significant 

source of potential bias to a relatively small and sensitive flight activity dataset. 

The effect of such bias would most likely be expected to show a larger proportion of flights 

observed outside of the wind farm envelope compared with the pre-construction data. However, as 

discussed by Woodfield (2016), this effect does not show itself in the data. Vantage point data from 

2005 to 2019 indicates an increasing trend of flight activity within the wind farm as well as outside. 

Compared with the pre-construction baseline, the vantage point data indicates a trend of increased 

flight activity within the wind farm area over fifteen years, with no significant change in the number 

of species involved. 

Analysis of the flight activity data set and previous reports has also flagged up issues regarding the 

way flights were recorded. For example, in 2005 and 2006 flights by individuals in a black-headed gull 

colony appear to have been omitted, but comments were made such as, “BH activity constant”, 

“usual BH activity – mobbing corvids” and “only BH gull flying across site to pool systems”. This 

species was erroneously recorded as absent in subsequent reports, because of its exclusion from 

data tables. A similar occurrence may have taken place with common gull and there may well be 

other examples, but it would not be possible to ascertain all the inconsistencies without fully cross-

referencing all data with all recording sheets and notes, which it outwith the scope of this report.  

In relation to the breeding bird survey methodology, this was also inconsistent from year to year in 

terms of survey method, timing of visits and number of visits. This does make the dataset less 

robust, though the effect is likely to be less pronounced than in the flight activity data as there was 

no specific survey ‘gap’. More problematic though is the apparent exclusion of certain species in 

some survey years, with some species apparently not recorded in certain years, but no clarity given 

on which species these are. The lack of passerine records in certain years (e.g. 2004 to 2006) appear 

to indicate that this group was not recorded and only ‘target species’ or undefined ‘primary target 

species recorded. This renders analysis of changes seen in some species over time problematic, 

because it is not always possible to differentiate between a species being absent or not recorded, 

‘depowering’ an already small dataset (Woodfield, 2016). 

5.2 Temporal changes in breeding wader numbers 

When it comes to breeding bird species, as mentioned in section 5.1 above, there are several factors 

which make it difficult to detect patterns within this non-robust dataset, and drawing conclusions 

based on apparent patterns is likely to be unwise. One species group which does appear to have 

been recorded relatively consistently throughout the post-construction monitoring however are 

wading birds, and these are discussed in more detail in this section. 

Throughout the post-construction period, habitat management at Causeymire has been undertaken 

to improve habitat for wildlife, particularly birds, around the turbine array. This primarily involved 
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reducing livestock grazing pressure, but also included blocking drains to allow the re-wetting of peat 

close to existing ditches on site. Since habitat management and enhancement works began in 2004, 

all sheep have been removed from site, and the area of Sphagnum moss cover on blanket bog has 

expanded greatly (Dargie, 2014). 

Blanket bog is an important habitat for breeding waders in the UK. Previous studies have found that 

restoring blanket bog by re-wetting peat and raising the water table is linked to increased numbers 

and breeding success in wader species, particularly dunlin and golden plover (RSPB, 2020). Re-

wetting of peatland habitats encourages the recovery of bog vegetation and increases insect 

abundance, which is vital for chick rearing (RSPB, 2020). A study in the Peak District between 2010 

and 2015 showed that breeding dunlin increased from 14 to 43 pairs following bog restoration, and 

numbers of golden plover and curlew also increased. Bog restoration involved blocking drains and 

gullies to re-wet the surrounding ground, re-vegetating bare peat and reducing sheep grazing. (RSPB, 

2020), similar to the habitat management carried out at Causeymire. 

Previous commentators (Redgate, 2007) have suggested that the wetter conditions on site and the 

increase in Sphagnum cover has resulted in the wind farm site becoming “too wet” for breeding 

waders. However, this hypothesis does not chime with established conservation management 

experience in the UK. Indeed, Bioscan’s 2014 report noted that more pronounced declines were 

being experienced by breeding waders in the control sites, where habitat management has not been 

carried out to produce the hydrological changes seen on the wind farm site (Woodfield, 2016).  

If conditions for breeding waders have improved on the wind farm site through reduced grazing 

pressure and hydrological change, then it is possible that the decrease in breeding waders numbers 

seen in the control sites over the same period, where similar habitat management improvements 

have not been implemented, could indicate that the wind farm site is ‘pulling in’ waders which 

previously bred on the control sites but now are increasingly attracted by more favourable 

conditions on the wind farm. Alternatively the breeding population of certain wader species have 

shown increased breeding success and survival over the years within the wind farm site, boosting 

numbers within the local population, while at the same time declining breeding success and survival 

has caused numbers to decline in the control areas. Some species of wader are known to be fairly 

site-faithful and return to breed in the same area year after year. 

The reduction in livestock grazing, including the removal of sheep, and the blocking of drains appears 

to have been the main driver of change within the wind farm. It can therefore be considered that 

habitat management at Causeymire has resulted in improved conditions on the wind farm site for 

several breeding waders, particularly dunlin. The modest increases in breeding dunlin at Causeymire 

could be as a result of habitat recovery from re-wetting and reduced grazing pressure and could 

explain the marked difference in breeding wader distribution and abundance between the wind farm 

and control sites.  

Not all species of wader on the wind farm have seen an obvious increasing trend over the 15-year 

post-construction monitoring period, but there is clearly an overall increasing trend amongst wading 

birds as a group.  

Patterns of change in the number of breeding snipe are notable, as they appear to back up the 

findings of Pearce-Higgins et al (2012), who found that snipe densities declined on wind farms during 

the construction phase, due to increased disturbance. At Causeymire snipe numbers were higher in 
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the control sites than on the wind farm site when the wind farm was under construction but have 

generally been higher on the wind farm site since then (2006 notwithstanding). However, because 

habitat management works commenced in 2004 at the end of construction and over the years that 

followed, it is not possible to ascertain whether increasing snipe numbers are due to less 

disturbance, improving habitat conditions, or a combination of the two.  

It is worth mentioning that waders breeding on Causeymire will move to coastal areas to 

overwinter. The wading bird population at Causeymire is therefore affected by conditions at other 

locations for which we have no data, which could also be driving change. This may explain the 

apparent decrease in curlew numbers on both the wind farm and the control areas, which may 

simply be mirroring wider declines. Curlew is one of the UK’s most rapidly declining breeding 

species, showing a 46% decline between 1994 and 2010, with this figure exceeding 50% in Scotland 

and Wales (BTO, 2020). 

There have, however, also been negative changes in habitat condition in and around the wind farm 

since construction. Dargie (2015) collates the results of habitat monitoring between 2004 and 2014. 

As well as localised positive effects from certain specific interventions within the section 75 area 

(such as drain blocking), monitoring has shown less-easily explained trends of increasing heather 

cover on drier ground and increasing Sphagnum cover on wetter ground. There is reported to have 

been a strong increase in grazing pressure in the habitat monitoring study area, although not to a 

level that appears to be causing significant effects on habitat condition. There have also evidently 

been episodes of large-scale muirburn in 2007, 2009 and 2010. Both of these factors could impinge 

on breeding wader distribution and success and could be affecting curlew numbers on site. In this 

context it is unfortunate that no equivalent data on land management is available for the control 

sites. 

5.3 Temporal changes in flight activity  

2019 produced the highest number of flights recorded during post-construction flight activity surveys 

to date. When compared with a comparable pre-construction baseline, flight activity data collected 

since 2005 from a subset of VPs shows an increasing trend of flight activity over the 15-year 

monitoring period.  

As discussed above, it is possible that general habitat improvements undertaken post-construction 

have increased the site’s attractiveness to a range of species, increasing the number of birds using 

the wind farm site, resulting in an increase in the total number of flight events observed. It is logical 

to assume that, due to the outward-facing VP coverage, a number of flights within the visual 

coverage ‘gap’ within the centre of the site are missed. The number of flights within the wind farm 

are therefore likely to be under-recorded. 

The addition of the 2019 flight activity data does not back up the hypothesis previously suggested 

(Woodfield, 2016) that increased flight activity is being driven by increasing breeding numbers of one 

or two species. It appears that any increases in flight activity is a result of overall increases in a range 

of species using the site, with no particular species driving the change from one year to another.  

A trend of increasing numbers of flights recorded at rotor height can be seen in the 15 years of 

post-construction monitoring data. This trend closely mirrors the increasing trend of total flights, 

suggesting that birds are not avoiding flights at rotor height.  
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The number of flights within the wind farm envelope, however, did not show the same increase over 

time, suggesting some avoidance of the wind farm envelope itself.  It is unfortunately not possible to 

get a clear picture of what is happening due to the outward-facing nature of the VPs which, as 

discussed above, presumably has resulted in an under-recording of flights over the fifteen-year 

monitoring period. 
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7 Appendices 

Appendix 1: Causeymire survey map including windfarm, survey buffer and control areas. 
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Appendix 2: Causeymire post-construction VP locations including 2km viewsheds. 

 


