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1 INTRODUCTION 

1.1 Background 

This report presents the results of the bird monitoring programme during the second year 
of the post-construction phase of the wind farm, which has been undertaken between May 
2016 and April 2017. The purpose of this report is to document the surveys that have been 
undertaken during this period. This includes the survey routes covered, estimates of the 
bird populations present, discussion of the main findings of the surveys and comparison 
with the previous survey results. 

The main aim of this phase of the surveys is to determine the distribution and abundance of 
seabirds using the Westermost Rough Offshore Wind Farm site and its surrounds during the 
operational phase of the wind farm. Standard survey methodologies have been used, 
following Camphuysen et al. (2004) and have remained consistent throughout the 
surveying undertaken. 

The Westermost Rough Offshore Wind Farm project is located in the Greater Wash 
Strategic Environmental Assessment (SEA) area, approximately 8 kilometres off the 
Holderness coast of East Yorkshire. The Westermost Rough Offshore Wind Farm extends 
over an area of 35km2. 

The site layout, as constructed, with 35 turbines of rotor diameter of 155m and tip height 
of 177m, is shown in Figure 1. 

Figure 1. Westermost Rough wind farm; locations of each of the 35 turbines. 

 

The scope of 2016-17 post-construction phase (year two) ornithological surveys comprised 
the following: 

• 12 x boat based ornithology surveys, May 2016 – April 2017; 

• Data analysis; and 
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• Post-construction phase year 2 monitoring reporting. 

 

1.2 Timing of Construction Works 

Offshore construction of the Westermost Rough wind farm commenced in February 2014 
with the installation of turbine foundations. Installation of all foundations was completed 
on 25 May 2014. 

The export cable lay began in February 2014 and it was installed on 2 March 2014. The 
export cable was pulled in at the offshore platform on the 12 June 2014, and the HDD Pit on 
the shore was filled 26 August 2014. 

The offshore substation installation began mid-May and was completed 2 June 2014. 

Installation of array cables started mid-June 2014 with the activities of the installation 
vessel on the cable from the substation to the group of easternmost turbines and the 
cables between the turbines (E01-03, F01-03). This was followed in July by the group just 
north of this (E04-06, F04-06), and in August by the cables between the northernmost 
string of turbines (up to F07, excl. between C07 and D07). The cabling for the last string was 
completed in September 2014. Array cable work also took place in September and October 
in the southernmost two groups of turbines and in the westernmost group. All array cable 
laying was completed on 17 November 2014, and all array cable installation works 
completed with the final mattressing on 17 December 2014. 

In relation to the installation of the turbines (WTGs) an installation vessel was jacked-up at 
the foundation and frequent vessel traffic to and from the port base at Grimsby took place.  
Installation took place as follows: 

• Mid-August 2014 turbine installation commenced.  

• End October 2014, 4 turbines erected (E01-E03, F03). 

• End November 2014, further 3 turbines erected (E04-E06). 

• End December 2014, further 5 turbines erected (F01, F02, F04-F06) 

• End January 2015, further 6 turbines erected (F07, E07, D07, C07, C06, B05) 

The construction phase of the wind farm was competed during April 2015. The first power 
from the Offshore Wind Farm was exported at the end of August 2014. 

 

1.3 Pre-construction Baseline 

The main baseline surveys that informed the ornithological assessment for the project EIA 
were carried out during 2004-06. Different sampling regimes made direct comparison of 
the results of the more recent surveys with those carried out for the ES difficult and no 
population estimates (that accounted for survey coverage and variation on detectability 
with distance) were reported in the ES. 

However, further analysis has been carried out of the raw 2004-06 survey data to facilitate 
comparison between the surveys. As the extent of the surveys areas changed (with the 
2012-13 surveys covering a wider 4km area around the wind farm rather than the 2km of 
the ES surveys, and a larger reference site), these comparisons are focussed on the wind 
farm plus 2km buffer and the reference area. 

Additional pre-construction surveys were undertaken during September 2012 through to 
October 2013. These were carried out using the same methodology as that for the post-
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construction phase surveys and over the same survey area and transects, so direct 
comparison with these surveys is more straightforward (and can be done over the whole 
survey area). 

Surveys were also undertaken during the construction phase of the wind farm during March 
2014 – April 2015 (also using the same transects and survey area), to investigate the 
ornithological effects of the construction activities, and have been reported previously 
(Percival and Ford 2015). 

2 LICENSE CONDITIONS  

The conditions in the Marine Licence L/2011/00305/9 regarding ornithological monitoring 
are outlined below. 

“5.2.25. The Licence Holder shall carry out ornithological monitoring as outlined in 
Annex 2 attached to this Schedule. The Licence Holder must submit the 
Ornithological Monitoring Programme (OMP) at least two months prior to the 
commencement of pre-construction monitoring. The Licence Holder shall not 
commence construction until the full specification for the OMP has been agreed 
with the Licensing Authority following consultation with Natural England. The 
Ornithological Monitoring Programme must include a timetable for an annual and 
interim reporting mechanism.  

5.2.26. The Licence Holder shall submit the reports required under the 
Ornithological Monitoring Programme to the Licensing Authority at the appropriate 
time in accordance with the agreed timetable. Each report must be forwarded to 
the Licensing Authority and Natural England by the date specified in the OMP. 

Annex 2:  

Monitoring will comprise a Before and After Control Impact (BACI) design and will 
be undertaken at the survey areas consisting of the wind farm site, a 1km and 2-
4km buffer zone surrounding the wind farm and the selected reference site. 

The monitoring programme will include a 1 year contiguous pre-construction period 
and continue through the construction phase. This monitoring period will serve the 
dual purpose of identifying any possible changes in the ornithological value of the 
area (since ES surveys), and providing an immediate baseline for comparison with 
data collected during the construction phase. There is also a requirement to conduct 
post-construction monitoring to provide a minimum of three years data from the 
operating phase. 

The detailed specification for the co-ordinated monitoring programme will be 
subject to separate written agreement with the MMO following consultation with 
Natural England four months prior to the proposed commencement of the 
monitoring work. These data will need to be empirically comparative with baseline 
data provided within the project's Environmental Statement. 

The need for additional ornithological monitoring, on-going during the lifetime of 
the wind farm's operation, will be determined, in consultation with Natural England 
and the Licensing Authority and reviewed at agreed periods. This will have regard to 
the magnitude of any change in bird populations observed during the initial three 
years operational monitoring period. 
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The ornithological monitoring programme may have to be adapted and amended as 
new technologies and research findings become available, as determined by Natural 
England and the Licensing Authority. 

Annual ornithological monitoring reports will be provided to the MMO and Natural 
England Reporting may be more frequent where the results of the data may trigger 
further, more intensive monitoring work. Monitoring of the agreed reference site 
will also continue parallel to the wind farm site and the 1km and 2-4km buffer zones 
surrounding the wind farm. 

Monitoring will need to fulfil the following objectives: 

1. Determine whether there is change in bird distribution, use and passage, 
measured by species (with particular reference to Gannet, Guillemot, Lesser 
black-backed gull, Herring Gull, Kittiwake and Common Tern), abundance and 
behaviour, of the wind farm site, 1km and 2-4 km buffer zones and the 
reference site. 

All of the above species have therefore been treated as key species in this report, though 
given the low number of records of lesser black-backed gull and common tern, it was not 
possible to undertake any meaningful analysis of the effect of the wind farm on these 
species. 

Additionally, Natural England has recently identified a potential SPA (pSPA) in the Greater 
Wash area, which partly overlaps the survey area (though not the WMR wind farm; the 
nearest wind turbine is 300m from the pSPA). Its interest features include wintering red-
throated diver, common scoter and little gull, and breeding Sandwich, common and little 
terns (though the pSPA covers foraging areas of these terns rather than breeding colonies). 
As the pSPA straddles the 12 nautical mile limit, it falls under the joint responsibility of JNCC 
and Natural England. Further consideration is therefore given to these species in the report, 
though only one, little gull, occurred in sufficient numbers to determine how it may have 
been affected by the wind farm. Though it should be noted that work on these species does 
not constitute core aspects of the study to meet the Marine Licence objectives. 

As the survey area was also regularly used by notable numbers of fulmar, great black-
backed gull, razorbill and puffin, these species were also included in the main analyses. 
Again though, it should be noted that work on these species does not constitute core 
aspects of the study to meet the Marine Licence objectives. They have however been 
included as they were present in sufficient numbers to provide useful additional 
information on the effects of the wind farm on these species. 

 

3 BOAT-BASED SURVEYS 2016-17 

3.1 Survey Area 

The 2016-17 surveys reported here cover the survey area as set out in the proposed 
monitoring programme (Figure 2), the same area as surveyed since 2012-13. This included 
the proposed wind farm site plus a 4km buffer zone (covering an area of 185km2), and an 
additional reference area located north-west of the wind farm site (covering 123km2 and 
chosen to be as comparable as possible with the wind farm site). The surveys followed the 
same transects as the previous surveys since 2012-13, with a transect spacing of 2km and a 
total length of 156km. 
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Figure 2. The Westermost Rough Offshore Wind Farm site and 4km buffer (green shades) and the 

reference area for the ornithological survey program. Distance between transects are 2km and the 

total line kilometres is ca. 156km. Numbers indicate transect/line numbers. 

 

A total of 12 surveys have been carried out during May 2016-April 2017, as scheduled. The 
GPS tracks showing the routes followed on each survey are shown in Appendix 1. The 
timing of the surveys is summarised in Table 1. Though some of the surveys fell slightly 
outside the target window (due to weather and other logistical issues), this is not likely to 
have had any material effect on the data collected. 

Table 1. Westermost Rough Wind Farm: timing of post-construction phase (year two) bird 
surveys 

Survey period Survey target period Number of surveys Survey dates 

Breeding/incubation 10 May – 5 June 2015 2 9 May and 7 June 
2016 

Breeding/chick 
rearing 

6 June – 10 July 2015 2 16 June and 5 July 
2016 

Post-
fledging/moulting 

11 July – 21 August 
2015 

2 22 July and 8 
September 2016 

Post-fledging/early 
winter 

22 August – 22 
October 2015 

2 19 September and 18 
October 2016 

Early winter 23 October – 21 
November 2015 

1 13/14 December 2016 

Mid-winter 22 November 2015 – 
9 February 2016 

1 18/19 January 2017 

Spring prior to 
breeding 

12 March – 9 May 
2016 

2 (at least one in 
April) 

31 March and 19 April 
2017 
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3.2 Survey methods 

The survey methods followed those detailed in the Westermost Rough Offshore Wind Farm 
Bird Monitoring Protocol. The surveys comprised boat-based line transects of the study 
area, following the methodology recommended in Camphuysen et al. (2004) and as 
reviewed by Maclean et al. (2009). 

The ‘Fruitful Harvest II’ was used as the main survey vessel. She is a robust 19m survey 
vessel with a sheltered and relatively stable observation platform giving 6.2m eye-height 
for surveyors. It is ideal for the work being of a size and a manoeuvrability (with an 
experienced local crew) to enable safe operation across the survey area and around busy 
shipping channels. This vessel was unavailable for the last two surveys (31 March and 19 
April 2017), so an alternative but similarly specified vessel, the ‘Freddie S’ was used then. 

A GPS record of the precise route was taken on each trip, so that the location at all times 
was known. Each survey route is given in Appendix 1. 

The observation team on the surveys comprised Jon Ford, Trevor Charlton, Gary Elton, 
Peter Dodds, Anna Stephenson and Andrew Chick (with three surveyors on each survey). All 
surveyors were involved in both observation and recording and all were JNCC ESAS 
qualified. Three surveyors were deployed in order to allow recording on both sides of the 
survey vessel simultaneously, rotation of duties and to enable one surveyor to be free to 
undertake continual forward scanning for the detection of species that may be flushed 
from the sea surface. The team are all highly experienced ornithologists, well able to 
identify all the species encountered accurately.  All observers also have a good knowledge 
of the area and its ornithological interests, and are also trained Marine Mammal Observers. 

All birds encountered, their behaviour, flight height and approximate distance from the 
boat were recorded. Following the JNCC Seabirds at Sea recommendations, birds were 
recorded into five distance bands (0-50m, 50-100m, 100-200m, 200-300m and 300+m). 
Birds were recorded continuously, at a steady speed of approximately 10 knots, with the 
time of each observation recorded to give as accurate a position as possible (linking to the 
GPS position information being recorded simultaneously). All records of birds observed 
flying as well as those on the sea were recorded. All sightings of marine mammals were also 
recorded during the surveys (and identified to species level when possible). 

The approximate height above the sea of all flying birds was recorded, estimated as 
accurately as possible (for later conversion to height bands for presentation and 
assessment as required). Flying birds were recorded using snapshot counts at two-minute 
intervals. Whilst all birds observed were recorded, a note of those “in transect” was made 
to facilitate later analysis. 

The weather conditions during the surveys were recorded, including sea state, wind speed 
and wind direction. Any specific conditions in the area that may affect bird 
abundance/behaviour (e.g. if a storm has passed the area in advance of a survey, many 
construction vessels etc.) were additionally noted. 

For each bird observation, the following were recorded:  

• Observation time;  

• Latitude and longitude (WGS84 UTM30N);  

• Species;  

• Numbers;  

• Age classes;  
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• Distance band from the vessel;  

• Sitting/flight height;  

• Flight direction;  

• Behaviour; Association (e.g. with fishing vessels).  

In addition, fishing vessels and other vessels (e.g. construction vessels or ferries) were also 
recorded. For registration of behaviour, the standards outlined in Camphuysen and Garthe 
(2004) were used. 

All marine mammals encountered were also recorded, with the totals for each survey given 
in Appendix 2. 

 

3.3 Distance Modelling to Determine Population Estimates 

The data have been analysed in accordance with the standard principles of distance 
sampling, but the generally low numbers of records per species recorded on the sea during 
each survey meant that it was not possible to use the Distance 6 software (Thomas et al. 
2009) to generate reliable distance correction factors for each survey at this stage. A full 
evaluation of the use of Distance will be undertaken once the full three-year post-
construction surveys have been completed. 

Instead, a simpler approach was adopted for this report, as used for the analysis of the 
2012-13 pre-construction, the 2014-15 construction and the 2015-16 post-construction 
survey data. The raw count data from the boat-based surveys were adjusted to take into 
account the fact that the likelihood of a bird being seen declines with distance from the 
observer (i.e. detectability is a function of distance from the transect line). Put simply, the 
chance of seeing a bird close to the observer would be higher than if it were at greater 
distance. The relationship between detectability and distance can be modelled using 
software packages such as Distance (Buckland et al. 2001), but for the purposes of this 
assessment a simpler approach was adopted because the limited number of distance bands 
makes modelling of the distance function difficult for many of the species encountered in 
this study.  The limited number of observation records of most species on the sea surface 
during each survey further constrains the model’s performance. The approach used here is 
similar to that used by JNCC in their Seabirds at Sea surveys (e.g. Stone et al. 1995), but 
correction factors have been calculated for each major species group specifically using the 
data collected from the boat survey, for each survey visit. Species were assigned to these 
groups on their likelihood of detectability and pooled to give a robust sample size for each 
group. Group compositions are given in Table 2. The same process was used to correct the 
data for each survey visit, as detectability differed as a result of different observation 
conditions. Correction factors for species in the ‘seaduck’ category was pooled across all 
visits as the number of records of birds observed on the sea were insufficient to provide 
robust estimates of visit-specific correction factors). 

 
Table 2. Species groups used in calculation of distance correction factors 

Species Group Species 

Auks Guillemot, Razorbill, Puffin, Little Auk 

Gannet  Gannet 

Gulls Gulls (including kittiwake), skuas, terns, 
shearwaters 

Seaduck, divers and cormorants All wildfowl, divers, grebes and cormorants. 
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The process in calculating those correction factors was as follows: 

• The total numbers of birds of each species group were calculated for each distance 
band during each of the surveys. 

• Differences in the width of the distance bands were taken into account by dividing the 
total number by the band width, to give a standardised total (density index). 

• It was assumed that bird detectability in the closest band to the observer was 100% (a 
standard assumption of the Distance sampling methodology). 

• As detectability of birds on the sea and flying were different from the boat survey data 
separate correction factors were used for each of these. In fact, detectability of flying 
birds of all species was so high that no correction factors were necessary for these 
observations – effectively all observations of birds in flight were detected across all 
bands within the main transect. 

• For each of the other bands, the percentage difference between that band’s 
standardised total and the closest band to the observer were calculated. 

• These differences were then applied as the correction factors, dividing each count by 
the appropriate factor. For example, auks in band B on Survey 1 were divided by 68%. 
Hence a count of 100 in that band on that survey would be corrected to 147 
(=100/0.68). Where a higher value was calculated for a more distant band that higher 
value was used, and for bands with very small sample sizes (<10 records) the mean 
value for that band was used pooled across visits. 

The correction factors used for each species group are shown in Table 3. As in previous 
surveys, differing sea state conditions (including changes in swell height) resulted in high 
variability in detectability between surveys- particularly of auks. 

 

 

Table 3a. Distance correction factors used for the boat survey data: auks. 

Survey Number Survey Date A [0-50m] B [50-100m] C [100-

200m] 

D [200-

300m] 

1 9 May 2016 100% 68% 33% 19% 

2 7 June 2016 100% 52% 37% 37% 

3 16 June 2016 100% 52% 33% 19% 

4 5 July 2016 100% 52% 33% 19% 

5 22 July 2016 100% 52% 37% 37% 

6 8 Sept 2016 100% 52% 37% 37% 

7 19 Sept 2016 100% 100% 38% 19% 

8 18 Oct 2016 100% 81% 37% 37% 

9 13/14 Dec 2016 100% 52% 51% 19% 

10 18/19 Jan 2017 100% 77% 77% 37% 

11 31 March 2017 100% 52% 33% 19% 

12 19 April 2017 100% 52% 33% 19% 

 
Table 3b. Distance correction factors used for the boat survey data: gulls. 

Survey Number Survey Date A [0-50m] B [50-100m] C [100-

200m] 

D [200-

300m] 

1 9 May 2016 100% 100% 100% 100% 

2 7 June 2016 100% 100% 100% 100% 

3 16 June 2016 100% 100% 100% 100% 
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Survey Number Survey Date A [0-50m] B [50-100m] C [100-

200m] 

D [200-

300m] 

4 5 July 2016 100% 93% 83% 67% 

5 22 July 2016 100% 100% 100% 100% 

6 8 Sept 2016 100% 100% 100% 100% 

7 19 Sept 2016 100% 93% 83% 67% 

8 18 Oct 2016 100% 93% 83% 67% 

9 13/14 Dec 2016 100% 100% 100% 100% 

10 18/19 Jan 2017 100% 100% 100% 67% 

11 31 March 2017 100% 93% 90% 67% 

12 19 April 2017 100% 100% 100% 100% 

 

For gannets, a 100% correction factor was used for all surveys and all distance bands (as in 
2015-16). 

For the seaduck, divers and cormorants there were few records, so survey-specific 
correction factors could not be reliably estimated. Instead pooled values from the 2014-15 
(when 39 records were obtained) were used (100% for Bands A and B, and 79% for Bands C 
and D; Percival and Ford 2015). 

 

4 BIRD SURVEY NUMBERS AND DISTRIBUTIONS 

4.1 Survey Count Totals and Densities 

The raw count totals for the surveys from all of the survey data (including ‘out of transect’ 
observations) are summarised in Table 4. This gives the total (uncorrected) numbers of 
each species counted during each survey, for the two main parts of the survey area, i.e. the 
wind farm plus 4km buffer and the reference area.  The Table includes the key species as 
set out in the Marine Licence, and those additional species that are (a) pSPA interest 
features and (b) other seabird species that regularly used the survey area in notable 
numbers. 

Table 5 presents the bird population estimates of the key and additional species for these 
areas for each survey, based on in-transect counts from the main survey transect sampling 
area (within 300m of the survey vessel) with a correction for distance sampling and survey 
coverage. 

Table 6 gives the estimated population density for each survey for each key and additional 
species, again based on the main 300m transect data. 
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Table 4. Survey area (wind farm/buffer and reference area) total raw bird counts during the May 2016 – April 2017 post-construction phase surveys. 

Species 
9 May 7 Jun 16 Jun 5 Jul 22 Jul 8 Sep 19 Sep 18 Oct 13/14 

Dec 
18/19 Jan 31 Mar 19 Apr 

WF+Buffers             

Key Species (ML)             

Gannet 3 4 29 19 10 20 48 11 10 15 8 8 

Lesser Black-backed Gull 4 3 3 1 13 3 2 1 0 0 0 0 

Herring Gull 35 62 115 79 238 40 13 11 52 53 89 13 

Kittiwake 26 29 46 26 19 7 13 7 1 7 4 3 

Common Tern 0 0 0 2 4 0 55 0 0 0 0 0 

Guillemot 36 20 49 34 8 10 14 157 44 655 8 13 

Additional species (pSPA)             

Red-throated Diver 0 0 0 0 0 0 0 1 1 14 0 0 

Common Scoter 0 0 0 28 0 0 0 0 0 0 0 0 

Little Gull 0 0 0 4 0 3 186 352 0 0 0 0 

Sandwich Tern 4 0 0 0 1 0 0 0 0 0 2 0 

Further additional species             

Fulmar 4 9 12 6 10 4 0 0 1 5 2 3 

Great Black-backed Gull 7 1 4 1 11 21 34 27 67 80 15 10 

Razorbill 17 6 12 4 0 4 12 61 2 3 4 7 

Puffin 2 0 9 0 0 2 1 4 6 2 0 1 

Reference Area             

Key Species (ML)             

Gannet 18 22 15 23 31 41 87 10 12 1 0 3 

Lesser Black-backed Gull 6 0 3 0 0 10 0 1 0 0 0 0 

Herring Gull 35 37 47 143 145 17 3 5 102 10 6 13 

Kittiwake 25 36 20 27 27 6 17 1 0 3 16 15 

Common Tern 0 0 1 0 3 1 1 0 0 0 0 0 

Guillemot 127 66 53 64 25 29 25 54 117 703 30 6 

Additional species (pSPA)             

Red-throated Diver 0 0 0 0 0 1 1 0 5 4 3 0 

Common Scoter 0 0 0 0 8 0 3 1 6 0 0 0 

Little Gull 2 0 0 0 15 8 85 128 0 0 0 0 

Sandwich Tern 1 0 0 0 0 0 0 0 0 0 0 0 
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Species 
9 May 7 Jun 16 Jun 5 Jul 22 Jul 8 Sep 19 Sep 18 Oct 13/14 

Dec 
18/19 Jan 31 Mar 19 Apr 

Further additional species             

Fulmar 19 12 18 37 15 9 2 0 6 3 0 0 

Great Black-backed Gull 36 2 7 0 4 40 11 16 51 45 4 2 

Razorbill 79 34 19 25 7 16 78 106 13 0 94 18 

Puffin 3 13 14 6 12 3 2 2 5 1 0 2 

 

Table 5. Survey area (wind farm/buffer and reference area) total population estimates corrected for distance detection and survey coverage, May 2016 – 
April 2017. Note: estimates based on ‘in-transect’ data only. 

Species 
9 May 7 Jun 16 Jun 5 Jul 22 Jul 8 Sep 19 Sep 18 Oct 13/14 

Dec 
18/19 Jan 31 Mar 19 Apr 

WF+Buffers             

Key Species (ML)             

Gannet 3 3 48 12 19 18 54 9 9 35 15 13 

Lesser Black-backed Gull 10 0 7 3 6 3 0 0 0 0 0 0 

Herring Gull 56 80 153 150 560 79 16 13 50 130 269 24 

Kittiwake 66 36 35 35 30 9 14 14 3 12 6 6 

Common Tern 0 0 0 0 0 0 104 0 0 0 0 0 

Guillemot 195 67 92 111 19 42 68 651 57 2885 46 41 

Additional species (pSPA)             

Red-throated Diver 0 0 0 0 0 0 0 3 3 33 0 0 

Common Scoter 0 0 0 0 0 0 0 0 0 0 0 0 

Little Gull 0 0 0 13 0 9 373 330 0 0 0 0 

Sandwich Tern 0 0 0 0 0 0 0 0 0 0 3 0 

Further additional species             

Fulmar 3 25 9 0 0 0 0 0 0 0 3 3 

Great Black-backed Gull 19 0 3 0 33 37 49 44 143 180 19 13 

Razorbill 104 19 10 9 0 6 24 191 3 0 14 29 

Puffin 0 0 30 0 0 15 3 16 24 8 0 3 

Reference Area             

Key Species (ML)             

Gannet 6 32 10 21 37 55 116 15 18 3 0 6 



 
 

Westermost Rough 14 Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

Species 
9 May 7 Jun 16 Jun 5 Jul 22 Jul 8 Sep 19 Sep 18 Oct 13/14 

Dec 
18/19 Jan 31 Mar 19 Apr 

Lesser Black-backed Gull 16 0 7 0 0 3 0 0 0 0 0 0 

Herring Gull 18 25 63 124 299 23 3 3 122 6 10 3 

Kittiwake 31 61 37 36 15 16 15 0 0 0 27 25 

Common Tern 0 0 0 0 7 0 0 0 0 0 0 0 

Guillemot 564 223 86 132 130 119 53 172 427 863 175 26 

Additional species (pSPA)             

Red-throated Diver 0 0 0 0 0 0 0 0 0 9 4 0 

Common Scoter 0 0 0 0 27 0 10 4 0 0 0 0 

Little Gull 7 0 0 0 37 0 82 270 0 0 0 0 

Sandwich Tern 3 0 0 0 0 0 0 0 0 0 0 0 

Further additional species             

Fulmar 35 9 16 23 3 22 0 0 0 0 0 0 

Great Black-backed Gull 58 3 17 0 10 44 16 34 98 68 0 0 

Razorbill 244 76 22 116 36 53 134 440 43 0 383 91 

Puffin 10 40 34 15 72 18 3 7 38 4 0 13 

 

Table 6. Survey area (wind farm/buffer and reference area) population densities (number per km2) corrected for distance detection and survey coverage, 
May 2016 – April 2017. Note: as in Table 5 estimates based on ‘in-transect’ data only. 

Species 
9 May 7 Jun 16 Jun 5 Jul 22 Jul 8 Sep 19 Sep 18 Oct 13/14 

Dec 
18/19 Jan 31 Mar 19 Apr 

WF+Buffers             

Key Species (ML)             

Gannet 0.02 0.02 0.26 0.06 0.10 0.10 0.29 0.05 0.05 0.19 0.08 0.07 

Lesser Black-backed Gull 0.05 0.00 0.04 0.02 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 

Herring Gull 0.30 0.43 0.83 0.81 3.03 0.43 0.09 0.07 0.27 0.70 1.45 0.13 

Kittiwake 0.36 0.19 0.19 0.19 0.16 0.05 0.08 0.08 0.02 0.06 0.03 0.03 

Common Tern 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.00 0.00 0.00 0.00 0.00 

Guillemot 1.05 0.36 0.50 0.60 0.10 0.23 0.37 3.52 0.31 15.59 0.25 0.22 

Additional species (pSPA)             

Red-throated Diver 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.18 0.00 0.00 

Common Scoter 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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Species 
9 May 7 Jun 16 Jun 5 Jul 22 Jul 8 Sep 19 Sep 18 Oct 13/14 

Dec 
18/19 Jan 31 Mar 19 Apr 

Little Gull 0.00 0.00 0.00 0.07 0.00 0.05 2.02 1.78 0.00 0.00 0.00 0.00 

Sandwich Tern 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 

Further additional species             

Fulmar 0.02 0.14 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 

Great Black-backed Gull 0.10 0.00 0.02 0.00 0.18 0.20 0.26 0.24 0.77 0.97 0.10 0.07 

Razorbill 0.56 0.10 0.05 0.05 0.00 0.03 0.13 1.03 0.02 0.00 0.08 0.16 

Puffin 0.00 0.00 0.16 0.00 0.00 0.08 0.02 0.09 0.13 0.04 0.00 0.02 

Reference Area             

Key Species (ML)             

Gannet 0.05 0.26 0.08 0.17 0.30 0.45 0.94 0.12 0.15 0.02 0.00 0.05 

Lesser Black-backed Gull 0.13 0.00 0.06 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 

Herring Gull 0.15 0.20 0.51 1.01 2.43 0.19 0.02 0.02 0.99 0.05 0.08 0.02 

Kittiwake 0.25 0.50 0.30 0.29 0.12 0.13 0.12 0.00 0.00 0.00 0.22 0.20 

Common Tern 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Guillemot 4.59 1.81 0.70 1.07 1.06 0.97 0.43 1.40 3.47 7.02 1.42 0.21 

Additional species (pSPA)             

Red-throated Diver 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.03 0.00 

Common Scoter 0.00 0.00 0.00 0.00 0.22 0.00 0.08 0.03 0.00 0.00 0.00 0.00 

Little Gull 0.06 0.00 0.00 0.00 0.30 0.00 0.67 2.20 0.00 0.00 0.00 0.00 

Sandwich Tern 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Further additional species             

Fulmar 0.28 0.07 0.13 0.19 0.02 0.18 0.00 0.00 0.00 0.00 0.00 0.00 

Great Black-backed Gull 0.47 0.02 0.14 0.00 0.08 0.36 0.13 0.28 0.80 0.55 0.00 0.00 

Razorbill 1.98 0.62 0.18 0.94 0.29 0.43 1.09 3.58 0.35 0.00 3.11 0.74 

Puffin 0.08 0.33 0.28 0.12 0.59 0.15 0.02 0.06 0.31 0.03 0.00 0.11 
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4.2 Key and Additional Species Distributions 

The distributions of the key seabird species (gannet, herring gull, kittiwake and guillemot) 
observed during the May 2016 – April 2017 surveys are shown in Figures 3-11. Additionally, 
distributions for species present in notable numbers (e.g., fulmar, great black-backed gull, 
razorbill and puffin) and the pSPA species little gull are also included.  Distributions have 
not been plotted for two of the key species, lesser black-backed gull and common tern, and 
for three of the pSPA species (red-throated diver, common scoter and Sandwich tern) 
because there were so few records (see Tables 4 and 5). Further analysis of the spatial 
distribution of the key and additional species in relation to the wind farm site is presented 
in Section 6 below. 

 



 

Westermost Rough - 17 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough - 18 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough - 19 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough - 20 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough - 21 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough - 22 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough - 23 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough - 24 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough - 25 - Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 



 

Westermost Rough 26 Ornithological Monitoring: 

September 2017  Post-construction Phase Year 2 Report 2016-17 

 

 

 

4.3 Bird Flight Activity Within the Wind Farm Site 

The bird flight activity within the wind farm site is summarised in Table 7. This gives the mean count 
within this area, the percentage of birds flying (the number of birds recorded as flying during the 
boat surveys divided by the total number observed during those surveys) and the percentage of 
those observed at rotor height (again derived from the boat survey data), which are combined to 
give the estimated mean numbers flying at rotor height. Table 7a also shows flight heights published 
by Johnston et al. (2014) in a review of data from 32 wind farm sites for comparison.  

 

Table 7.  Bird numbers and flight behaviour within the WMR site from the boat survey data, and 
the number flying at risk height, 2016-17. 

Species Mean count 
flying in 

wind farm 
[A] 

Mean 
density 
flying in 

wind farm 
[B]=[A]/ 
Area of 

wind farm 

% of flying 
birds at 

rotor height 
[C] 

Sample size 
(flocks) 

Johnston et 
al. 2014 % 
flights at 

rotor height 

Mean 
density 
flying at 
collision 
height in 

wind farm = 
B x C 

Key Species 
(Marine Licence)       

Gannet 0.75 0.02 7% 357 7% 0.002 

Herring gull 6.17 0.18 11% 630 19% 0.020 

Kittiwake 1.58 0.05 6% 288 7% 0.003 

Common tern 0.50 0.01 0% 40 0 0 

Additional species 
(pSPA)       

Little gull 7.58 0.22 2% 177 5% 0.005 

Other seabird 
species       

Manx shearwater 0.25 0.01 0% 10 0% 0 

Common gull 3.17 0.09 16% 229 13% 0.014 

Great black-
backed gull 3.83 0.11 28% 285 36% 0.031 

 

Table 8 shows a comparison of the mean flight density at collisions height in the wind farm recorded 
in 2016-17 with that from previous surveys. There have been reductions in gannet flight activity in 
comparison with the pre-construction baseline but increases in herring gull and great black-backed 
gull. Kittiwake and little gull flight activity has been highly variable between years with no clear trend 
(though there were more little gull flights within the wind farm in 2016-17 compared with previous 
years). 
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Table 8.  Bird flight density at risk height within the WMR wind farm, 2012-13 - 2016-17. 

Species Mean density (birds/km2) flying at collision height in wind farm 

2012-13 2014-15 2015-16 2016-17 

Key Species (Marine 
Licence) 

   
 

Gannet 0.0042 0.0021 0.003 0.002 

Lesser black-backed gull 0.0042 0 0 0 

Herring gull 0.0017 0.0087 0.035 0.020 

Kittiwake 0.0042 0.0071 0.006 0.003 

Additional species (pSPA)     

Little gull 0.0003 0.0003 0 0.005 

Other seabird species     

Great skua 0 0.0003 0 0 

Common gull 0.0155 0.0116 0.01 0.014 

Great black-backed gull 0.0120 0.0057 0.037 0.031 

 

 

4.4 Peak bird numbers and densities in wind farm, buffer zones and reference area 2016-17 

The survey data have been used to estimate bird numbers within the proposed wind farm site, 2km 
and 4km buffers around that site and for the reference area. These have been derived from the ‘in-
transect’ data within the main survey transects within 300m of the survey vessel. Table 9 gives the 
peak populations estimated in each of these zones during the 2016-16 surveys, together with the 
overall mean density of each species in each zone. 

Table 9. Seabird population estimates within the Westermost Rough wind farm footprint, 2km and 
4km buffers and the reference area in 2016-17. 

Species 

Peak count Mean density (birds/km2) 

WF 
WF 
+2km 

WF 
+4km 

Referenc
e WF 

WF 
+2km 

WF 
+4km 

Referenc
e 

Key Species (Marine 
Licence)         

Gannet 3 26 54 116 0.021 0.098 0.106 0.216 

Lesser Black-backed Gull 0 7 10 16 0 0.006 0.014 0.018 

Herring Gull 48 473 560 299 0.352 0.884 0.733 0.474 

Kittiwake 7 26 66 61 0.060 0.094 0.124 0.178 

Common Tern 9 64 104 7 0.021 0.057 0.048 0.005 

Guillemot 221 1274 2857 863 0.700 1.683 1.926 2.012 

Additional species (pSPA)         

Common scoter 0 0 0 27 0 0 0 0.028 

Red-throated Diver 0 4 33 9 0 0.006 0.018 0.009 

Diver sp 0 0 0 4 0 0 0 0.003 

Little Gull 104 281 373 270 0.248 0.436 0.327 0.268 

Sandwich Tern 0 0 3 3 0 0 0.001 0.002 

Other seabird species         

Fulmar 0 6 9 35 0 0.008 0.013 0.073 

Manx Shearwater 3 3 3 27 0.007 0.003 0.001 0.022 

Cormorant 0 4 7 54 0 0.004 0.005 0.039 

Great Skua 0 0 3 7 0 0 0.001 0.007 
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Species 

Peak count Mean density (birds/km2) 

WF 
WF 
+2km 

WF 
+4km 

Referenc
e WF 

WF 
+2km 

WF 
+4km 

Referenc
e 

Common Gull 24 46 57 31 0.110 0.097 0.083 0.062 

Great Black-backed Gull 76 101 180 98 0.381 0.303 0.250 0.236 

Black-headed Gull 0 0 6 0 0 0 0.006 0 

Arctic tern 0 4 20 0 0 0.004 0.013 0 

Razorbill 13 105 161 440 0.052 0.174 0.176 1.110 

Puffin 9 10 30 72 0.038 0.020 0.042 0.172 

Auk sp 0 81 120 223 0 0.072 0.074 0.310 

 

More detailed analysis of the key (marine licence) and additional species densities with those 
recorded previously are presented in the following section. 

 

5 COMPARISON OF BIRD NUMBERS WITH PREVIOUS SURVEYS 

Different sampling regimes make direct comparison of the results of the surveys carried out since 
2012-13 with those for the ES difficult and no population estimates (that accounted for survey 
coverage and variation on detectability with distance) were reported in the ES. Further analysis was, 
though, carried out of the raw 2004-06 survey data to facilitate comparison between the surveys. As 
the extent of the surveys areas changed (with the surveys since 2012-13 covering a wider 4km area 
around the wind farm rather than the 2km of the ES surveys, and a larger reference site), these 
comparisons are focussed on the wind farm plus 2km buffer and the reference area. The ES data 
were re-analysed following the same principles as described above for the 2012-13 data, applying 
correction factors to take into account survey coverage and variation in detectability of birds on the 
sea with distance from the survey vessel. As the data were more sparse from the ES surveys, it was 
not possible to estimate reliable distance correction factors for each survey but rather the data were 
pooled for each main seabird group. 

Table 10 compares the peak population estimates and mean densities recorded in the wind farm 
plus 2km buffer and the reference areas in the ES 2004-06, the 2012-13 pre-construction, the 2014-
15 construction, and the 2015-16 and 2016-17 post-construction phase surveys. Numbers of most 
species were lower in 2015-16 and 2016-17 to what had been recorded previously. These declines in 
numbers occurred across most of the survey area (including the reference area), suggesting they 
may have been predominantly a result of other natural processes such as variation in food supply, 
but for some species was more marked within the wind farm+2km buffer, suggesting that there may 
have been some partial displacement of these species from the wind farm after construction. Little 
gull numbers remained high in the reference area in 2015-16 but not in 2016-17, whilst numbers of 
this species within the wind farm+2km zone increased in 2016-17 in comparison with the previous 
year. 

 

Table 10a. Seabird peak population estimates in the wind farm site plus 2km buffer (‘WF+2km’) 
and the reference area (‘Ref’) in the 2004-06 ES surveys, 2012-13 pre-construction, 2014-15 
construction, and 2015-16 and 2016-17 post-construction surveys. 

Species 

2004-06 2012-13 2014-15 2015-16 2016-17 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

Key Species 
(Marine Licence)           

Gannet 12 19 342 873 370 523 43 117 26 116 
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Species 

2004-06 2012-13 2014-15 2015-16 2016-17 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

Lesser Black-
backed Gull 1 13 32 90 19 36 17 30 7 16 

Herring Gull 12 152 39 600 233 143 343 547 473 299 

Kittiwake 203 151 1209 534 880 723 69 298 26 61 

Common Tern 32 23 0 16 17 121 0 15 64 7 

Guillemot 796 1943 663 3839 2177 2150 143 762 1274 863 

Additional species 
(pSPA)           

Common scoter 0 0 0 67 0 0 0 0 0 27 

Red-throated Diver 23 103 13 20 4 88 0 4 4 9 

Diver sp 12 11 0 11 3 22 0 0 0 4 

Little Gull 119 3417 3522 1610 297 1817 19 1637 281 270 

Sandwich Tern 0 3 0 0 3 23 10 0 0 3 

Other seabird 
species           

Fulmar 32 78 204 104 34 197 21 40 6 35 

Sooty shearwater 0 0 3 0 3 10 0 10 0 0 

Manx Shearwater 0 264 14 7 7 79 10 7 3 27 

Cormorant 0 2 0 10 0 4 0 3 4 54 

Shag 0 0 0 26 4 12 0 3 0 0 

Arctic Skua 1 0 5 0 0 3 0 0 0 0 

Great Skua 6 0 7 15 3 3 0 11 0 7 

Common Gull 68 138 112 135 50 23 38 56 46 31 

Great Black-backed 
Gull 320 1082 136 167 133 326 127 261 101 98 

Black-headed Gull 0 2 16 122 0 4 5 9 0 0 

Gull sp 0 258 68 128 43 13 0 0 0 0 

Black tern 0 0 26 0 0 0 0 0 0 0 

Arctic tern 0 0 0 8 0 10 0 3 4 0 

Razorbill 373 2011 2593 2530 268 710 37 163 105 440 

Little Auk 12 0 0 134 7 13 0 0 0 0 

Puffin 362 7153 84 422 210 570 49 89 10 72 

Auk sp 32 364 143 1199 1790 693 23 327 81 223 

 

Table 10b. Seabird mean density estimates in the wind farm site plus 2km buffer and the 
reference area in the 2004-06 ES surveys, 2012-13 pre-construction, 2014-15 construction, and 
2015-16 and 2016-17 post-construction surveys. 

Species 

2004-06 2012-13 2014-15 2015-16 2016-17 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

Key Species (Marine 
Licence)           

Gannet 0.038 0.024 0.648 0.764 0.491 0.521 0.136 0.316 0.098 0.216 

Lesser Black-backed Gull 0.001 0.004 0.056 0.111 0.032 0.045 0.051 0.048 0.006 0.018 
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Species 

2004-06 2012-13 2014-15 2015-16 2016-17 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

WF 
+2km Ref 

Herring Gull 0.013 0.090 0.130 0.481 0.393 0.261 0.916 0.760 0.884 0.474 

Kittiwake 0.406 0.120 2.317 0.993 1.080 0.932 0.294 0.455 0.094 0.178 

Common Tern 0.017 0.008 0 0.019 0.013 0.073 0 0.010 0.057 0.005 

Guillemot 2.148 3.238 2.261 5.740 3.098 3.385 0.475 1.761 1.683 2.012 

Additional species (pSPA)           

Common scoter 0 0 0 0.052 0 0 0 0 0 0.028 

Red-throated Diver 0.022 0.077 0.010 0.026 0.006 0.051 0 0.003 0.006 0.009 

Unidentified diver sp 0.005 0.004 0 0.007 0.005 0.012 0 0 0 0.003 

Little Gull 0.103 1.665 2.795 2.572 0.613 2.108 0.017 1.701 0.436 0.268 

Sandwich Tern 0 0.001 0 0 0.003 0.014 0.009 0 0 0.002 

Other seabird species           

Fulmar 0.036 0.089 0.180 0.157 0.056 0.202 0.040 0.110 0.008 0.073 

Sooty shearwater 0 0 0.002 0 0.005 0.005 0 0.009 0 0 

Manx Shearwater 0 0.090 0.013 0.008 0.005 0.065 0.009 0.005 0.003 0.022 

Cormorant 0 0.001 0 0.009 0 0.002 0 0.002 0.004 0.039 

Shag 0 0 0 0.020 0.003 0.005 0 0.005 0 0 

Arctic Skua 0 0 0.004 0 0 0.002 0 0 0 0 

Great Skua 0.003 0 0.005 0.013 0.003 0.006 0 0.007 0 0.007 

Common Gull 0.059 0.084 0.185 0.214 0.084 0.048 0.072 0.089 0.097 0.062 

Great Black-backed Gull 0.189 0.519 0.325 0.523 0.260 0.308 0.519 0.423 0.303 0.236 

Black-headed Gull 0 0.001 0.012 0.076 0 0.002 0.004 0.006 0 0 

Unidentified gull sp 0 0.087 0.054 0.130 0.040 0.010 0 0 0 0 

Black tern 0 0 0.020 0 0 0 0 0 0 0 

Arctic tern 0 0 0 0.005 0 0.005 0 0.002 0.004 0 

Razorbill 0.831 1.580 2.958 2.421 0.732 1.491 0.108 0.536 0.174 1.110 

Little Auk 0.005 0 0 0.078 0.008 0.006 0 0 0 0 

Puffin 0.504 2.556 0.163 0.570 0.299 0.598 0.050 0.126 0.020 0.172 

Unidentified  auk sp 0.040 0.203 0.329 1.335 1.794 1.088 0.050 0.384 0.072 0.310 

 

Further statistical analysis has been undertaken on the 2012-13 (pre-construction), 2014-15 
(construction phase), 2015-16 (post-construction year 1) and 2016-17 (post-construction year 2) 
data, where direct comparison is possible as the same transect routes were used on each. This 
analysis focussed on the key and additional species for which sufficient data were available to carry 
out a meaningful analysis. This included four key (marine licence) species (gannet, herring gull, 
kittiwake and guillemot), one additional pSPA species (little gull) and three additional seabird species 
(great black-backed gull, razorbill and puffin). 

Each transect was split into equal segments of approximately 500m. The 500m distance was selected 
using professional judgment to give a reasonable sample unit whilst at the same time sufficiently 
high spatial precision for the analysis. The bird numbers recorded in each of these segments was 
determined using ArcGIS, allocating each bird sighting to its closest segment and totalling the counts 
(corrected for distance sampling) for each species for each segment. These were then converted to a 
mean density for each species over the pre-construction (2012-13), construction phase (2014-15) 
and each of the two post-construction (2015-16 and 2016-17) surveys (dividing by the number of 
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surveys and by the area of each segment (its length and 600m width, i.e. 300m either side of the 
survey vessel). 

In the analyses reported for previous years this analysis only used data recorded as ‘in transect’, to 
estimate mean density for each segment. However, this resulted in almost half (49%) of the records 
being excluded from the analysis. Given the high variability in these data and the resultant lack of 
power in the analysis, an alternative approach has been adopted in this report, to maximise the use 
of all of the available data. Including ‘out of transect’ data presents a potential problem of over-
representation of flying birds, but Spear et al. (1992) have developed a method that takes into 
account the relative movement (vector and speed) of flying birds and the survey vessel by applying a 
correction factor calculated as follows: 

- Speed of survey vessel = A 

- Speed of bird = B 

- Angle of bird flight direction from ship = θ 

- Relative bird movement, C = (A2 + B2 – 2AB cos θ) 0.5 

- Correction Factor = A/C 

= A / (A2 + B2 – 2AB cos θ) 0.5 

This effectively down-weights flight data in the overall population estimates but does this according 
to the observed flight behaviour of each bird/flock. It has the considerable advantage that it enables 
all of the data records to be used in the analysis, not just those ‘in-transect’. This method was 
therefore used to estimate the bird encounter rate (i.e. the number for each segment through the 
survey period. 

It should be noted though that this has only been undertaken specifically for this analysis. All of the 
population estimates presented above use the traditional method using ‘in-transect’ data only. 

A formal power analysis has not been included in this report as it is not considered that it would not 
yield any meaningful result given the data distribution. The sample sizes currently available, though, 
have still enabled statistically significant effects of the wind farm to be identified. Also, from a 
practical point of view, the sample sizes in the key areas are already at the maximum possible - any 
further reduction in transect separation (to increase sample size) would increase the likelihood of 
moving birds between transects during surveys and would mean that the surveys could not be 
completed in a single day. 

The statistical analysis was based on a comparison of the change in encounter rate for each species 
in each zone. It tested the null hypothesis that there was no difference in the change in encounter 
rate in each year between the zones. Using the 500m transect segments enabled more robust 
statistical testing to be undertaken, and, as the same transects were used for all of the surveys from 
2012-13 onwards, enabled direct comparisons to be drawn of the same sample areas across the 
years (using a Mixed Model Repeated Measures approach, Zuur et al. 2009, NCSS 2016). This mixed 
modelling approach also enabled heterogeneity in the data variance between sample periods to be 
taken into account in the analysis. 

 

KEY SPECIES (MARINE LICENCE) 

Gannet 

Gannet encounter rate (Figure 12) was statistically significantly different between years (F3,620=22.2, 
p<0.001) and between wind farm zones (F5,664=3.2, p=0.007), but the two-way interaction between 
zone and year was not significant (F15,894=0.9, p=0.60). This suggests that though there were clearly 
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difference in gannet abundance between years and between zones, the lack of a significant 
interaction between year and zone is not consistent with a significant effect of the wind farm. 

Figure 12. Gannet densities within the WMR wind farm, at 1km intervals from the wind farm up to 
4km and in the reference area (>4km) during the pre-construction (2012-13), construction phase 
(2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline encounter rate and those from the construction and 
post-construction phase rates are summarised in Table 11a. The only statistically significant 
differences from the baselines found were increases in the more distant zones (>2km from the wind 
farm) in the construction year, and a decline in the reference area (>4km) in 2016-17. 

 

Table 11a. Pairwise comparisons of gannet encounter rates with the 2012-13 pre-construction 
baseline, for each construction and post-construction period and each zone around the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ns ns ++ ++ + 

Post-construction 
Year 1 

2015-16 ns ns ns ns ns ns 

Post-construction 
Year 2 

2016-17 ns ns ns ns ns - 
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ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

Pairwise comparisons of the encounter rate in each zone with that in the reference area across each 
year are summarised in Table 11b. There were no significant differences in any zone compared with 
the reference area in the baseline year. Encounter rates were statistically significantly lower within 
the wind farm in the construction year and in both of the post-construction years (and in the 0-1km 
zone in 2016-17), suggesting a possible displacement effect. However, there were also statistically 
significant reductions in encounter rate in the 2-3km zone in 2016-17 and in the 3-4km zone in both 
2015-16 and 2016-17, so these decreases may have been a result of factors other than the presence 
of the wind farm. 

 

Table 11b. Pairwise comparisons of gannet encounter rates with the reference area (>4km from 
the wind farm), for each pre-construction, construction and post-construction period and each 
zone around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 ns ns ns ns ns 

Construction 2014-15 - ns ns ns ns 

Post-construction 
Year 1 

2015-16 
-- ns ns ns -- 

Post-construction 
Year 2 

2016-17 
-- - ns - -- 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

The decline in gannet encounter rate within the wind farm during construction equated to a 69% 
reduction from the baseline year, and reductions of 77% from the baseline in both 2015-16 and 
2016-17. These values have been derived by comparing encounter rates with the baseline, 
standardising for the overall population differences recorded in each year. The declines in other 
zones, however, mean that it cannot at this stage be concluded that this was a result of the presence 
of the wind farm, though it is suggestive of some displacement from the wind farm. 

 

Additional analysis was undertaken of the change in gannet encounter rate between the pre-
construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 and 
2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in encounter rate 
between the distance zones. These results are summarised in Figure 13, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 
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Figure 13. Mean change in gannet encounter rates in each of the WMR wind farms distance zones, 
between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-16 (first year of 
operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis gave a clear rejection of that null hypothesis, indicating a 
statistically significant difference in the change in gannet encounter rate between the different 
zones (χ2=20.3, 5df, p=0.001). Post-hoc Dunn’s tests showed that the significant differences that 
contributed to this overall effect were between the wind farm, which held a statistically significantly 
greater reduction in gannet encounter rate than the 1-2km, 2-3km and 3-4km zones. Additionally, 
the increase in the 1-2km zone was also statistically significantly lower than that in the 2-3km zone. 
(which did not differ significantly from each other). This is consistent with a reduction in gannet use 
of the wind farm site during construction. 

In both post-construction years (2015-16 and 2016-17) no statistically significant differences were 
found overall in the change in gannet encounter rate between the different zones (2015-16; χ2=10.7, 
5df, p=0.06: 2016-17; χ2=9.1, 5df, p=0.10). Post-hoc Dunn’s tests on the 2015-16 data, however, did 
show that the change from the baseline within the wind farm, though, was statistically significantly 
lower than that in the 2-3km, 3-4km and reference area (>4km) zones. Similarly, for the 2016-17 
data, post-hoc Dunn’s tests showed a statistically significantly lower change within the wind farm 
compared with the reference area (>4km) zone. This is consistent with a minor displacement of 
gannets from the wind farm site. 

 

Herring Gull 

Herring gull encounter rate (Figure 14) was statistically significantly different between years 
(F3,651=18.3, p<0.001) but the difference between wind farm zones was not significant (F5,885=1.6, 
p=0.15). The two-way interaction between zone and year was significant (F15,942=1.8, p=0.03). There 
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was no clear indication, though, from the results so far of any major effect of the wind farm on this 
species.  

 

Figure 14. Herring gull densities within the WMR wind farm, at 1km intervals from the wind farm 
up to 4km and in the reference area (>4km) during the pre-construction (2012-13), construction 
phase (2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline herring gull encounter rate and those from the 
construction and post-construction phase rates are summarised in Table 12a. The only statistically 
significant differences from the baselines were increases in herring gull encounter rate, in the 2-3km 
and 3-4km zones during construction, in the wind farm and the zone to 3km during the first post-
construction year and the 0-1km buffer in the second post-construction year. 

 

Table 12a. Pairwise comparisons of herring gull encounter rates with the 2012-13 pre-construction 
baseline, for each construction and post-construction period and each zone around the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ns ns + ++ ns 

Post-construction 
Year 1 

2015-16 + + ++ ++ ns ns 

Post-construction 2016-17 ns ++ ns ns ns ns 
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Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Year 2 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

Pairwise comparisons of the herring gull encounter rate in each zone with that in the reference area 
across each year are summarised in Table 12b. There were no significant differences in any zone 
compared with the reference area in the baseline year, nor comparing the wind farm with the 
reference area in any year. Encounter rates were statistically significantly higher than the reference 
area in 2014-15 in the 3-4km buffer, in the 1-2km buffer in 2015-16 and in the 0-1km buffer in 2016-
17. 

 

Table 12b. Pairwise comparisons of herring gull encounter rates with the reference area (>4km 
from the wind farm), for each pre-construction, construction and post-construction period and 
each zone around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 ns ns ns ns ns 

Construction 2014-15 ns ns ns ns + 

Post-construction 
Year 1 

2015-16 
ns ns ++ ns ns 

Post-construction 
Year 2 

2016-17 
ns ++ ns ns ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

There were increases in herring gull encounter rate within the wind farm during construction (a 
197% increase) from the baseline year, and increases of 147% and 54% from the baseline in 2015-16 
and 2016-17 respectively. These values have been derived by comparing encounter rates with the 
baseline, standardising for the overall population differences recorded in each year. The increases in 
other zones, however, mean that it cannot at this stage be concluded that this was a result of the 
presence of the wind farm, though it is suggestive of some attraction to the wind farm. 

 

Additional analysis was undertaken of the change in herring gull encounter rate between the pre-
construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 and 
2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in encounter rate 
between the distance zones. These results are summarised in Figure 15, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 
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Figure 15. Mean change in herring gull encounter rates in each of the WMR wind farms distance 
zones, between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-16 (first 
year of operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis showed no statistically significant difference in the change 
in herring gull encounter rate between the different zones (χ2=3.8, 5df, p=0.58). 

In the first post-construction years (2015-16) a statistically significant difference was found overall in 
the change in herring gull encounter rate between the different zones (χ2=14.9, 5df, p=0.01). Post-
hoc Dunn’s tests showed that this was largely a result of lower change in the reference area in 
comparison with the wind farm and the 2-3km zone. 

In the second post-construction year (2016-17), there was no statistically significant difference in the 
change in herring gull encounter rate between the different zones (χ2=3.2, 5df, p=0.66). 

Overall, no evidence has been found to date of any displacement effect on herring gull. 

 

Kittiwake 

Kittiwake encounter rate (Figure 16) was statistically significantly different between years 
(F3,546=37.3, p<0.001) and between wind farm zones (F5,401=2.7, p=0.02). The two-way interaction 
between zone and year was also significant (F15,789=2.2, p=0.004). This indicates clear differences in 
kittiwake encounter rates between years and between zones, with the significant interaction 
indicative of a possible wind farm effect. 
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Figure 16. Kittiwake densities within the WMR wind farm, at 1km intervals from the wind farm up 
to 4km and in the reference area (>4km) during the pre-construction (2012-13), construction phase 
(2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline kittiwake encounter rate and those from the 
construction and post-construction phase rates are summarised in Table 13a. The only statistically 
significant differences from the baselines were reductions in the 2-3km zone, in the construction 
year and in both of the post-construction years. High variability in the data (as shown by the large 
standard error bars in Figure 16) is likely to have contributed to the general observed lack of 
statistically significant differences in the zones closer to the wind farm (where substantial decreases 
were recorded during construction and operation)). 

 

Table 13a. Pairwise comparisons of kittiwake encounter rates with the 2012-13 pre-construction 
baseline, for each construction and post-construction period and each zone around the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ns ns -- ns ns 

Post-construction 
Year 1 

2015-16 ns ns ns -- ns ns 

Post-construction 
Year 2 

2016-17 ns ns ns -- ns ns 
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ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

Pairwise comparisons of the kittiwake encounter rate in each zone with that in the reference area 
across each year are summarised in Table 13b. There was a significantly higher encounter rate in the 
2-3km zone in the baseline year, though no significant differences in any of the other zones. 
Encounter rates were statistically significantly lower within the wind farm in the second of the post-
construction years, and significantly higher than the reference area in the 3-4km zone in 2015-16. 
Overall, though there were clearly large differences in the kittiwake distribution and abundance 
between years, there was no clear evidence that this was attributable to the presence of the wind 
farm. 

 

Table 13b. Pairwise comparisons of kittiwake encounter rates with the reference area (>4km from 
the wind farm), for each pre-construction, construction and post-construction period and each 
zone around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 ns ns ns ++ ns 

Construction 2014-15 ns ns ns ns ns 

Post-construction 
Year 1 

2015-16 
ns ns ns ns + 

Post-construction 
Year 2 

2016-17 
-- ns ns ns ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

The change in kittiwake encounter rate within the wind farm during construction equated to a 2% 
increase over the baseline year, but reductions of 58% and 48% from the baseline in 2015-16 and in 
2016-17 respectively. These values have been derived by comparing encounter rates with the 
baseline, standardising for the overall population differences recorded in each year. The fact that 
declines were observed across other zones outside the wind farm in some years but not others, 
however, mean that it cannot at this stage be concluded that this was a result of the presence of the 
wind farm, though it is suggestive of some displacement from the wind farm in some years. 

 

Additional analysis was undertaken of the change in kittiwake encounter rate between the pre-
construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 and 
2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in encounter rate 
between the distance zones. These results are summarised in Figure 17, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 
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Figure 17. Mean change in kittiwake encounter rates in each of the WMR wind farms distance 
zones, between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-16 (first 
year of operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis found a statistically significant difference in the change in 
kittiwake encounter rate between the different zones (χ2=17.1, 5df, p=0.004). Post-hoc Dunn’s tests 
showed this to be largely a result of a significantly greater reduction in the 2-3km zone than in the 
reference area, though the change in the reference area was also significantly greater than that in 
the wind farm, the 1-2km and the 3-4km zone. 

In both post-construction years (2015-16 and 2016-17) no statistically significant differences were 
found in the change in kittiwake encounter rate between the different zones (2015-16; χ2=8.1, 5df, 
p=0.15: 2016-17; χ2=3.2, 5df, p=0.66). There have clearly been changes from the baseline during 
operation, but those changes do not appear to have been particularly disproportionate within the 
wind farm. 

 

Guillemot 

Guillemot encounter rate (Figure 18) was statistically significantly different between years 
(F3,660=36.7, p<0.001), between wind farm zones (F5,633=9.6, p<0.001), and the two-way interaction 
between zone and year was also significant (F15,955=2.5, p=0.001). This indicates clear differences in 
guillemot encounter rates between years and between zones, with the significant interaction 
indicative of a possible wind farm effect. 
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Figure 18. Guillemot densities within the WMR wind farm, at 1km intervals from the wind farm up 
to 4km and in the reference area (>4km) during the pre-construction (2012-13), construction phase 
(2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline guillemot encounter rate and those from the 
construction and post-construction phase rates are summarised in Table 14a. In the construction 
year, there were statistically significant increases in guillemot encounter rate over the baseline in all 
zones outside the wind farm, including the reference area. In the first post-construction year the 
only statistically significant result was a decline in the reference area. In the second of the post-
construction years there was a statistically significant increase over the baseline in all of the buffer 
zones outside the wind farm, but a decrease in the reference area. 

 

Table 14a. Pairwise comparisons of guillemot encounter rates with the 2012-13 pre-construction 
baseline, for each construction and post-construction period and each zone around the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ++ ++ ++ ++ ++ 

Post-construction 
Year 1 

2015-16 ns ns ns ns ns -- 

Post-construction 
Year 2 

2016-17 ns + + ++ ++ - 
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ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

Pairwise comparisons of the guillemot encounter rate in each zone with that in the reference area 
across each year are summarised in Table 14b. There was a significantly lower encounter rate than 
the reference area across all sectors in the baseline year, and in the first post-construction year. In 
the construction and second post-construction year a different pattern was apparent, with 
statistically significant lower encounter rates within the wind farm but not in any of the other zones. 
Overall though there were clearly large differences in the guillemot distribution and abundance 
between years, there was no clear evidence that this was attributable to the presence of the wind 
farm. Encounter rates have been relatively low within the wind farm throughout the surveys. 

 

Table 14b. Pairwise comparisons of guillemot encounter rates with the reference area (>4km from 
the wind farm), for each pre-construction, construction and post-construction period and each 
zone around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 -- -- -- -- -- 

Construction 2014-15 -- ns ns ns ns 

Post-construction 
Year 1 

2015-16 
-- -- -- -- -- 

Post-construction 
Year 2 

2016-17 
-- ns ns ns ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

The change in guillemot encounter rate within the wind farm during construction equated to a 13% 
reduction over the baseline year, but reductions of 58% and 37% from the baseline in 2015-16 and in 
2016-17 respectively. These values have been derived by comparing encounter rates with the 
baseline, standardising for the overall population differences recorded in each year. The fact that 
declines were observed across other zones outside the wind farm in some years but not others, 
however, mean that it cannot at this stage be concluded that this was a result of the presence of the 
wind farm. 

 

Additional analysis was undertaken of the change in guillemot encounter rate between the pre-
construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 and 
2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in encounter rate 
between the distance zones. These results are summarised in Figure 19, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 
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Figure 19. Mean change in guillemot encounter rates in each of the WMR wind farms distance 
zones, between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-16 (first 
year of operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis found no statistically significant difference in the change in 
guillemot encounter rate between the different zones (χ2=6.3, 5df, p=0.28). 

In the first post-construction year (2015-16) no statistically significant difference was found in the 
change in guillemot encounter rate between the different zones (χ2=8.5, 5df, p=0.13). Post-hoc 
Dunn’s tests did show a significant difference though, between the change in the wind farm, the 0-
1km zone and the reference area (where guillemot encounter rates declined), in comparison with 
that in the 3-4km zone (where there was a slight increase). 

In contrast, in the second post-construction year (2016-17) there was a statistically significant 
difference in the change in guillemot encounter rate between the different zones (χ2=34.4, 5df, 
p<0.001). Post-hoc Dunn’s tests showed this to be largely a result of a significantly greater 
reductions in the wind farm and the reference area than in the other zones. Whilst a decline within 
the wind farm may be suggestive of displacement, the fact that there was also a decline in the 
reference area means that it is difficult to draw any firm conclusions with regard to this species at 
this stage. 

 

ADDITIONAL pSPA SPECIES 

Little Gull 

Little gull encounter rate (Figure 20) was statistically significantly different between years 
(F3,595=10.9, p<0.001) and between wind farm zones (F5,811=6.3, p<0.001). The two-way interaction 
between zone and year was also significant (F15,860=4.6, p<0.001). This indicates clear differences in 
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little gull encounter rates between years and between zones, with the significant interaction 
indicative of a possible wind farm effect. 

 

Figure 20. Little gull densities within the WMR wind farm, at 1km intervals from the wind farm up 
to 4km and in the reference area (>4km) during the pre-construction (2012-13), construction phase 
(2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline little gull encounter rate and those from the 
construction and post-construction phase rates are summarised in Table 15a. The only statistically 
significant reductions from the baselines were found in the 3-4km zone in the construction year, in 
the 2-3km zone in both of the post-construction years and in the reference area in 2016-17. There 
was a statistically significant increase over the 2012-13 baseline in the reference area in 2014-15. 
High variability in the data (as shown by the large standard error bars in Figure 20) is likely to have 
contributed to the observed lack of statistical significance in the zones closer to the wind farm 
(where substantial decreases were recorded during construction and operation). This high variability 
in numbers and distribution makes it difficult to reach any firm conclusions regarding this species at 
this stage 
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Table 15a. Pairwise comparisons of little gull encounter rates with the 2012-13 pre-construction 
baseline, for each construction and post-construction period and each zone around the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ns ns ns -- ++ 

Post-construction 
Year 1 

2015-16 ns ns ns -- ns ns 

Post-construction 
Year 2 

2016-17 ns ns ns -- ns - 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

Pairwise comparisons of the little gull encounter rate in each zone with that in the reference area 
across each year are summarised in Table 15b. There was a significantly higher encounter rate in the 
2-3km zone in the baseline year, though no significant differences in any of the other zones. 
Encounter rates were statistically significantly lower within the wind farm and across most of the 
other zones in the in the construction year and in the first of the post-construction years. However, 
there was no statistically significant difference from the reference area in any of the zones in 2016-
17. Overall though there were clearly large differences in the little gull distribution and abundance 
between years, there was no clear evidence that this was attributable to the presence of the wind 
farm. 

 

Table 15b. Pairwise comparisons of little gull encounter rates with the reference area (>4km from 
the wind farm), for each pre-construction, construction and post-construction period and each 
zone around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 ns ns ns ++ ns 

Construction 2014-15 -- - - ns - 

Post-construction 
Year 1 

2015-16 
-- -- -- -- -- 

Post-construction 
Year 2 

2016-17 
ns ns ns ns ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

The decline in little gull encounter rate within the wind farm during construction equated to a 88% 
reduction from the baseline year, and reductions of 99% from the baseline in 2015-16 and but a 
much lower reduction of 39% in 2016-17. These values have been derived by comparing encounter 
rates with the baseline, standardising for the overall population differences recorded in each year. 
The fact that declines were observed across other zones outside the wind farm in some years but 
not others, however, mean that it cannot at this stage be concluded that this was a result of the 
presence of the wind farm, though it is suggestive of some displacement from the wind farm in some 
years. 
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Additional analysis was undertaken of the change in little gull encounter rate between the pre-
construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 and 
2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in encounter rate 
between the distance zones. These results are summarised in Figure 21, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 

 

Figure 21. Mean change in little gull encounter rates in each of the WMR wind farms distance 
zones, between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-16 (first 
year of operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis found no statistically significant difference in the change in 
little gull encounter rate between the different zones (χ2=8.4, 5df, p=0.14). Post-hoc Dunn’s tests did 
show a significant difference though between the change in the wind farm and in the reference area 
(with a decrease in the former and increase in the latter, consistent with a displacement from the 
wind farm). 

In both post-construction years (2015-16 and 2016-17) statistically significant differences were 
found in the change in little gull encounter rate between the different zones (2015-16; χ2=12.7, 5df, 
p=0.03: 2016-17; χ2=29.5, 5df, p<0.001). Post-hoc Dunn’s tests showed the change from the baseline 
in 2015-16 in the 0-1km and 2-3km zones to be statistically significant less than those in the 3-4km 
zone and in the reference area. In 2016-17, when reductions were observed across all zones, the 
magnitude of the reduction within the wind farm was significantly greater than that in the reference 
area but significantly less than that in the 2-3km zone. The change in the reference area was also 
significantly different from that in the 0-1km, 1-2km and 3-4km zones. There have clearly been 
changes from the baseline during operation, but those changes do not appear to have been 
particularly disproportionate within the wind farm. 
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OTHER SEABIRD SPECIES 

Fulmar 

Fulmar encounter rate (Figure 22) was statistically significantly different between years (F3,654=12.4, 
p<0.001) and between wind farm zones (F5,831=11.0, p<0.001), though the two-way interaction 
between zone and year was not significant (F15,946=1.1, p=0.31). This suggests that though there were 
clearly difference in fulmar abundance between years and between zones, the lack of a significant 
interaction between year and zone is not consistent with a significant effect of the wind farm. 

Figure 22. Fulmar densities within the WMR wind farm, at 1km intervals from the wind farm up to 
4km and in the reference area (>4km) during the pre-construction (2012-13), construction phase 
(2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline encounter rate and those from the construction and 
post-construction phase rates are summarised in Table 16a. No statistically significant differences 
from the baseline was found within the wind farm during the construction or post-construction 
years. Statistically significant reductions from the baseline were observed in the 0-1km, 1-2km and 
3-4km zones in 2016-17, and increases in the 2-3km zone and the reference area during 
construction, but none of these were consistent with any impact from the wind farm. 
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Table 16a. Pairwise comparisons of fulmar encounter rates with the 2012-13 pre-construction 
baseline, for each construction and post-construction period and each zone around the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ns ns ++ ns ++ 

Post-construction 
Year 1 

2015-16 ns ns ns ns ns ns 

Post-construction 
Year 2 

2016-17 ns - - ns - ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

Pairwise comparisons of the encounter rate in each zone with that in the reference area across each 
year are summarised in Table 16b. There were no significant differences in any zone compared with 
the reference area in the baseline year. Encounter rates were statistically significantly lower within 
the wind farm in the construction year and in both of the post-construction years (and in the 0-1km 
zone in 2016-17), suggesting a possible displacement effect. However, there were also statistically 
significant reductions in encounter rate in the 1-2km (all years), 2-3km (2016-17) and 3-4km zones 
(all years), so these decreases may have been a result of factors other than the presence of the wind 
farm. 

 

Table 16b. Pairwise comparisons of fulmar encounter rates with the reference area (>4km from 
the wind farm), for each pre-construction, construction and post-construction period and each 
zone around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 ns ns ns ns ns 

Construction 2014-15 -- -- - ns - 

Post-construction 
Year 1 

2015-16 
-- - - ns - 

Post-construction 
Year 2 

2016-17 
-- -- -- -- -- 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

The decline in fulmar encounter rate within the wind farm during construction equated to a 75% 
reduction from the baseline year, and reductions of 57% and 90% from the baseline in 2015-16 and 
2016-17 respectively. These values have been derived by comparing encounter rates with the 
baseline, standardising for the overall population differences recorded in each year. The declines in 
other zones, however, mean that it cannot at this stage be concluded that this was a result of the 
presence of the wind farm, though it is suggestive of some displacement from the wind farm. 

 

Additional analysis was undertaken of the change in fulmar encounter rate between the pre-
construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 and 
2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in fulmar encounter 
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rate between the distance zones. These results are summarised in Figure 23, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 

Figure 23. Mean change in fulmar encounter rates in each of the WMR wind farms distance zones, 
between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-16 (first year of 
operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis gave a clear rejection of that null hypothesis, indicating a 
statistically significant difference in the change in fulmar encounter rate between the different zones 
(χ2=21.5, 5df, p<0.001). Post-hoc Dunn’s tests showed that the significant differences that 
contributed to this overall effect were between the 2-3km and reference area zones, which had a 
statistically significantly greater increase in fulmar encounter rate than the wind farm, 0-1km, and 3-
4km zones (which did not differ significantly from each other). 

In both post-construction years (2015-16 and 2016-17) no statistically significant differences were 
found in the change in fulmar encounter rate between the different zones (2015-16; χ2=3.2, 5df, 
p=0.68: 2016-17; χ2=5.6, 5df, p=0.35). 

 

Great Black-backed Gull 

Great black-backed gull encounter rate (Figure 24) was statistically significantly different between 
years (F3,670=6.4, p<0.001) but the difference between wind farm zones was not significant 
(F5,1001=2.0, p=0.08). The two-way interaction between zone and year was also not significant 
(F15,970=1.7, p=0.05). There was no clear indication, from the results so far, of any major effect of the 
wind farm on this species. 
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Figure 24. Great black-backed gull densities within the WMR wind farm, at 1km intervals from the 
wind farm up to 4km and in the reference area (>4km) during the pre-construction (2012-13), 
construction phase (2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline great black-backed gull encounter rate and those from 
the construction and post-construction phase rates are summarised in Table 17a. The only 
statistically significant differences from the baselines were increases in great black-backed gull 
encounter rate, in the wind farm in 2016-17 and in the 1-2km zone in 2015-16. 

 

Table 17a. Pairwise comparisons of great black-backed gull encounter rates with the 2012-13 pre-
construction baseline, for each construction and post-construction period and each zone around 
the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ns ns ns ns ns 

Post-construction 
Year 1 

2015-16 ns ns ++ ns ns ns 

Post-construction 
Year 2 

2016-17 + ns ns ns ns ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 
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Pairwise comparisons of the great black-backed gull encounter rate in each zone with that in the 
reference area across each year are summarised in Table 17b. There were significantly lower 
encounter rates in the 1-2km, 2-3km and 3-4km zones compared with the reference area in the 
baseline year, but no statistically significant differences between zones in the construction year. The 
only statistically significant differences in encounter rates during operation were was a higher 
encounter rate in the 1-2km buffer in 2015-16. 

 

Table 17b. Pairwise comparisons of great black-backed gull encounter rates with the reference 
area (>4km from the wind farm), for each pre-construction, construction and post-construction 
period and each zone around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 ns ns - -- - 

Construction 2014-15 ns ns ns ns ns 

Post-construction 
Year 1 

2015-16 
ns ns ++ ns ns 

Post-construction 
Year 2 

2016-17 
ns ns ns ns ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

There were increases in great black-backed gull encounter rate within the wind farm during 
construction (a 31% increase) from the baseline year, and increases of 16% and 104% from the 
baseline in 2015-16 and 2016-17 respectively. These values have been derived by comparing 
encounter rates with the baseline, standardising for the overall population differences recorded in 
each year. Overall there was no clear evidence of any effect of the wind farm on great black-backed 
gulls. 

 

Additional analysis was undertaken of the change in great black-backed gull encounter rate between 
the pre-construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 
and 2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in encounter 
rate between the distance zones. These results are summarised in Figure 25, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 
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Figure 25. Mean change in great black-backed gull encounter rates in each of the WMR wind farms 
distance zones, between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-
16 (first year of operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis showed no statistically significant difference in the change 
in great black-backed gull encounter rate between the different zones (χ2=3.2, 5df, p=0.66). 

In the first post-construction years (2015-16) a statistically significant difference was found overall in 
the change in great black-backed gull encounter rate between the different zones (χ2=19.8, 5df, 
p=0.001). Post-hoc Dunn’s tests showed that this was very largely a result of higher change in the 1-
2km zone in comparison with all the other zones. 

In the second post-construction year (2016-17), there was no statistically significant difference in the 
change in herring gull encounter rate between the different zones (χ2=6.9, 5df, p=0.23). 

Overall, no evidence has been found to date of any displacement effect on great black-backed gull. 

 

Razorbill 

Razorbill encounter rate (Figure 26) was statistically significantly different between years (F3,610=30.9, 
p<0.001), and between wind farm zones (F5,798=5.3, p<0.001). The two-way interaction between 
zone and year was not significant (F15,883=1.6, p=0.07). There was no clear indication, from the results 
so far, of any major effect of the wind farm on this species. 
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Figure 26. Razorbill densities within the WMR wind farm, at 1km intervals from the wind farm up 
to 4km and in the reference area (>4km) during the pre-construction (2012-13), construction phase 
(2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline razorbill encounter rate and those from the 
construction and post-construction phase rates are summarised in Table 18a. In the construction 
year, there were no statistically significant changes in razorbill encounter rate over the baseline in all 
zones, apart from the reference area, where there was an increase. In the first post-construction 
year there were statistically significant reductions across all zones (including the reference area). In 
the second of the post-construction years there was no statistically significant change within the 
wind farm or the reference area, but declines in all of the buffer zones outside the wind farm. 

 

Table 18a. Pairwise comparisons of razorbill encounter rates with the 2012-13 pre-construction 
baseline, for each construction and post-construction period and each zone around the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ns ns ns ns ++ 

Post-construction 
Year 1 

2015-16 - - -- -- -- - 

Post-construction 
Year 2 

2016-17 ns - -- -- - ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 
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Pairwise comparisons of the razorbill encounter rate in each zone with that in the reference area 
across each year are summarised in Table 18b. There were no statistically significant differences 
between the zones in the baseline year, apart from a higher rate in the 2-3km buffer. In the 
construction year there were statistically significantly lower encounter rates within the wind farm 
and in the 0-1km and 1-2km zones, though not in any other zones. In both post-construction years 
there were statistically significantly lower razorbill encounter rates across all of the zones in 
comparison with the reference area. 

Overall though there were clearly large differences in the razorbill distribution and abundance 
between years, there was no clear evidence that this was attributable to the presence of the wind 
farm. Encounter rates have been relatively low within the wind farm throughout the surveys. 

 

Table 18b. Pairwise comparisons of razorbill encounter rates with the reference area (>4km from 
the wind farm), for each pre-construction, construction and post-construction period and each 
zone around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 ns ns ns + ns 

Construction 2014-15 -- - -- ns ns 

Post-construction 
Year 1 

2015-16 
-- -- -- - -- 

Post-construction 
Year 2 

2016-17 
-- -- -- -- -- 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

The change in razorbill encounter rate within the wind farm during construction equated to a 54% 
reduction over the baseline year, and reductions of 88% and 85% from the baseline in 2015-16 and 
in 2016-17 respectively. These values have been derived by comparing encounter rates with the 
baseline, standardising for the overall population differences recorded in each year. The fact that 
declines were observed across other zones outside the wind farm in some years but not others, 
however, mean that it cannot at this stage be concluded that this was a result of the presence of the 
wind farm. 

 

Additional analysis was undertaken of the change in razorbill encounter rate between the pre-
construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 and 
2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in encounter rate 
between the distance zones. These results are summarised in Figure 27, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 
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Figure 27. Mean change in razorbill encounter rates in each of the WMR wind farms distance 
zones, between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-16 (first 
year of operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis found a statistically significant difference in the change in 
razorbill encounter rate between the different zones (χ2=33.1, 5df, p<0.001). Post-hoc Dunn’s tests 
showed this to be largely a result of an increase in the reference area compared with declines across 
most of the other zones. 

Statistically significant differences were also found in both post-construction years in the change in 
razorbill encounter rate between the different zones (2015-16; χ2=24.2, 5df, p<0.001: 2016-17; 
χ2=34.4, 5df, p<0.001). Post-hoc Dunn’s tests showed this to be largely a result of lower decreases in 
the reference area compared with the other zones. 

Overall, as for guillemot, there were clearly large differences in the razorbill distribution and 
abundance between years, but no clear evidence that this was attributable to the presence of the 
wind farm. Encounter rates have been relatively low within the wind farm throughout the surveys. 

 

Puffin 

Puffin encounter rate (Figure 28) was statistically significantly different between years (F3,651=29.2, 
p<0.001), and between wind farm zones (F5,636=18.9, p<0.001). The two-way interaction between 
zone and year was also significant (F15,942=2.3, p=0.004). This indicates clear differences in puffin 
encounter rates between years and between zones, with the significant interaction indicative of a 
possible wind farm effect. 
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Figure 28. Puffin densities within the WMR wind farm, at 1km intervals from the wind farm up to 
4km and in the reference area (>4km) during the pre-construction (2012-13), construction phase 
(2014-15) and post-construction (2015-16 and 2016-17) surveys 

 

Note: bars show the mean density on each zone in each year and the error bars show the standard error of each. 

 

Pairwise comparisons between the baseline puffin encounter rate and those from the construction 
and post-construction phase rates are summarised in Table 19a. In the construction year, there were 
statistically significant increases in puffin encounter rate over the baseline in all zones outside the 
wind farm apart from 1-2km, including the reference area. In the first post-construction year, the 
only statistically significant result was a decline in the reference area, and there were no statistically 
significant differences from the baseline at all in the second post-construction year. 

 

Table 19a. Pairwise comparisons of puffin encounter rates with the 2012-13 pre-construction 
baseline, for each construction and post-construction period and each zone around the wind farm. 

Phase Year 
Wind Farm 

0-1km 
buffer 

1-2km 
buffer 

2-3km 
buffer 

3-4km 
buffer 

Reference 
area 

Construction 2014-15 ns ++ ns ++ + ++ 

Post-construction 
Year 1 

2015-16 ns ns ns ns ns - 

Post-construction 
Year 2 

2016-17 ns ns ns ns ns ns 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 
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Pairwise comparisons of the puffin encounter rate in each zone with that in the reference area 
across each year are summarised in Table 19b. There was a significantly lower encounter rate than 
the reference area across all sectors in the baseline year. Most zones continued to show a 
significantly lower encounter rate than the reference area during the construction and post-
construction years, apart from the 0-1km buffer in 2014-15 and the 2-3km in all three years. 

Overall there were clearly large differences in the puffin distribution and abundance between years, 
there was no clear evidence that this was attributable to the presence of the wind farm. Encounter 
rates have been relatively low within the wind farm throughout the surveys. 

 

Table 19b. Pairwise comparisons of puffin encounter rates with the reference area (>4km from the 
wind farm), for each pre-construction, construction and post-construction period and each zone 
around the wind farm. 

Phase Year Wind Farm 0-1km buffer 1-2km buffer 2-3km buffer 3-4km buffer 

Pre-construction 2012-13 -- -- -- -- -- 

Construction 2014-15 -- ns -- ns -- 

Post-construction 
Year 1 

2015-16 
-- -- - ns - 

Post-construction 
Year 2 

2016-17 
- -- -- ns -- 

ns = not statistically significant, p>0.05; + statistically significant increase, p>0.01 and p<0.05; ++ statistically significant 

increase, p<0.01; - statistically significant decrease, p>0.01 and p<0.05; -- statistically significant decrease, p<0.01. 

 

The change in puffin encounter rate within the wind farm during construction equated to a 55% 
reduction over the baseline year, and reductions of 35% and 12% from the baseline in 2015-16 and 
in 2016-17 respectively. These values have been derived by comparing encounter rates with the 
baseline, standardising for the overall population differences recorded in each year. The fact that 
declines were observed across other zones outside the wind farm in some years but not others, 
however, mean that it cannot at this stage be concluded that this was a result of the presence of the 
wind farm. 

 

Additional analysis was undertaken of the change in puffin encounter rate between the pre-
construction (2012-13) and the construction (2014-15) and post-construction years (2015-16 and 
2016-17), using Kruskall-Wallis ANOVA to test a null hypothesis of no difference in encounter rate 
between the distance zones. These results are summarised in Figure 29, which gives the mean 
change in encounter rate for each distance zone in each year (compared with the 2012-13 baseline). 
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Figure 29. Mean change in puffin encounter rates in each of the WMR wind farms distance zones, 
between 2012-13 (prior to construction) and 2014-15 (during construction), 2015-16 (first year of 
operation) and 2016-17 (second year of operation). 

 

 

The 2014-15 construction phase analysis found a statistically significant difference in the change in 
puffin encounter rate between the different zones (χ2=28.3, 5df, p<0.001). Post-hoc Dunn’s tests 
showed this to be largely a result of larger increases in the 0-1km, 2-3km and reference area 
compared with the other zones. 

No statistically significant differences were found year in the change in puffin encounter rate 
between the different zones in either post-construction (2015-16; χ2=8.0, 5df, p=0.16: 2016-17; 
χ2=4.1, 5df, p=0.53). Post-hoc Dunn’s tests showed this to be largely a result of lower decreases in 
the reference area compared with the other zones. 

Overall, as for the other auk species, there were clearly differences in the puffin distribution and 
abundance between years, but no clear evidence that this was attributable to the presence of the 
wind farm. Encounter rates have been relatively low within the wind farm throughout the surveys. 

 

6 SUMMARY AND CONCLUSION 

Twelve further bird surveys of the Westermost Rough offshore wind farm site have been completed 
during May 2016 – April 2017, over the same survey area as the 2012-13 pre-construction, the 2014-
15 construction and the 2015-16 post-construction (year 1) phase surveys. The 2016-17 surveys 
constituted the second post-construction monitoring year. 

The surveys set out to determine whether there has been any change in bird distribution in/around 
the wind farm during its operation, and passage rates through the wind farm, in comparison with the 
populations in the reference area. 
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Seabird populations within the survey area have continued to be highly variable through the second 
post-construction period in 2016-17, as was found in the ES 2004-06, the 2012-13 pre-construction, 
the 2014-15 construction and the first year post-construction phase (2015-16) surveys. There have 
been large differences in the species distribution and abundance between years, and differences 
between different parts of the survey area (though often those differences have not been consistent 
between years). Reduced observations of several species including gannet, little gull, kittiwake and 
razorbill densities have been greater within the wind farm suggesting some operational 
displacement of these species. However, given that declines were also observed across the survey 
area this could be attributable to other factors. Data from the third year’s post-construction 
monitoring may assist in investigating this further. 

With regard to changes in passage rates through the wind farm, higher numbers of herring and great 
black-backed gulls were recorded flying at rotor height within the collision risk zone during the first 
two years of operation in 2015-16 and 2016-17, in comparison with the pre-construction baseline 
surveys. The flight density of gannet was all lower during these two years than in the pre-
construction baseline. 

Further analysis will be developed for the final report to be produced after the third year of post-
construction surveys. As well as having a third year of data from the operational phase of the wind 
farm, this will also include more detailed spatial modelling of the key species’ distribution and use of 
all the available pre-construction data. It will assess the operational phase changes from the baseline 
conditions before the wind farm was constructed in further detail and aim to further disentangle any 
effects of the wind farm from other factors affecting these species’ distribution and abundance. 
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APPENDIX 1: 2016-17 BOAT SURVEY ROUTES 
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APPENDIX 2: MARINE MAMMAL RECORDS DURING THE 2016-17 SURVEYS 

 

The raw numbers of marine mammals recorded during each survey are shown in Table A2.1. There 
were occasional sightings of harbour porpoise and grey seal, but both were only seen in low 
numbers. Peak counts were 13 harbour porpoises and 15 grey seals. Similar low numbers had been 
reported in the previous 2012-13 pre-construction, the 2014-15 construction phase and the 2015-16 
post-construction surveys. 

 

Table A2.1. Survey area marine mammal counts during each of the May 2016 – April 2017 surveys. 
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Harbour porpoise 0 1 0 0 3 0 0 2 3 13 0 0 

Grey seal 3 3 2 2 12 4 2 1 8 15 1 1 

Common seal 0 0 0 0 2 0 0 0 1 0 0 0 

Unidentified seal species 1 0 0 0 1 0 1 0 0 0 0 0 

 

 

 


