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1 INTRODUCTION

1. The proposed West of Orkney Windfarm (hereafter referred to as ‘the Project’) is
comprised of the offshore Project which is seaward of mean high-water springs (MHWS);
components including wind turbine generators, offshore export cables, substation
platforms, foundations and associated infrastructure) and the onshore Project which is
landward of MHWS (including onshore underground export cables, onshore substation
and all other associated infrastructure) during all Project stages from development to
decommissioning.

2. The aim of this Technical Supporting Study is to present details of the ornithology baseline
site characterisation data collected for the offshore Project by Digital Aerial Survey (DAS)
methods, conducted by HiDef Aerial Surveying Limited (HiDef) as well as to present the full
tabulated results of displacement analysis and collision risk modelling. The Offshore EIA
Report, chapter 13: Offshore and intertidal ornithology and the Offshore Report to Inform
Appropriate Assessment (RIAA) is informed using the aerial survey baseline data.

3. This Technical Supporting Study is supported by the following Annexes.

¢ Annex 12.1: Mean design based estimates of density and abundance per month;
e Annex 12.2: Design based estimates of density and abundance per survey;
e Annex 12.3: Matrix displacement tables;

e Annex 12.4: All design based estimates of density and abundance of birds in flight and on
the sea;

e Annex 12.5: Collision risk input parameters;

e Annex 12.6: Summary of collision risk results;

e Annex12.7: Survey dates and times;

e Annex 12.8: Highly Pathogenic Avian Influenza Virus epidemic;

e Annex 12.9: Density surface models (DSMs) for key species;

e Annex 12.10: PVA methods, inputs and results;

e Annex 12.11: Digital aerial survey raw count data;

e Annex 12.12: Regional population estimates;

e Annex 12.13: Alternative peak mean displacement matrices and analyses.

4. A summary of the survey methods, data analysis and the results obtained are provided in
the following relevant sections of this Technical Supporting Study.

ﬁ MacArthur
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2 SURVEY METHODS

2.1.1 Survey area

5. DAS collected offshore ornithology data within the OAA plus a 2 km and a 4 km buffer
around the OAA (Figure 2-1); a total area of 1290 km?* and 1321 km?* was surveyed from July
2020 to January 2021 and February 2021 to September 2022 respectively.
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Figure 2-1 Proposed location of the offshore Project plus 2 km and 4 km buffers that
the DAS were conducted over.
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2.1.2 Survey timing

6. DAS were undertaken each month as illustrated in Table 2-1, further survey timing details
(i.e. dates and survey start and end times) are presented in Annex 12.7. Surveys began in
July 2020 and were completed in September 2022. Generally, one survey was conducted
each calendar month, except in January 2022 when adverse weather conditions prevented
the survey taking place; two surveys were conducted in February 2022 to substitute the
missing January 2022 survey.

7. The analysis presented in this Supporting Study includes data collected from a total of 27
surveys.

Table 2-1 Months when DAS were conducted (white) at the offshore Project between
July 2020 to September 2022.

Month 2020 2021 2022

January -

February -

March -

April -

May =

June

July

August

><><><><><><><§

September

October

X | X | X | X | X | X | X|X|X|X|X

X | X | X | X | X

November

December X X -
X: Survey completed; XX: Two surveys completed; -: No survey undertaken.

2.1.3 DAS methodology

8. Detailed HiDef survey methodology is presented in Supporting Study 8: Digital video aerial
survey methodology and marine mammal survey results.

9. Insummary, DAS were undertaken using an aircraft equipped with four HiDef Gen Il video
cameras flown along 21 transects placed 2 km apart across the OAA and a 4 km buffer.

10. The transect orientation was approximately north to south, which was perpendicular to
the depth contours along the coast to ensure that each transect sampled a similar range
of habitats (primarily relating to water depth) and reduced the variation as much as
possible in bird and mammal abundance estimates between transects.

11. Each camera captured images with a 2 cm Ground Sample Distance (GSD) and sampled a
strip of 125 m width, separated from the next camera by ~25 m, thus providing a combined
sampled width of 500 m within a 575 m overall strip. The surveys were flown at a height of

ﬁ MacArthur
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approximately 550 m above sea level (ASL; ~1800 feet) which eliminated the risk of flushing
species that are easily disturbed by aircraft noise (Thaxter et al., 2016").

12. Position data for the aircraft was captured from a Garmin GPSMap 296 receiver with
differential GPS enabled to give 1 m accuracy for the positions and recording updates in
location at one second intervals for later matching to bird and marine mammal
observations.

13. Data from two out of the four cameras was processed to achieve a minimum target of 12.5%
coverage of the site; remaining unprocessed data was archived. The survey design and
coverage allowed for a robust data analysis to estimate species density and abundance.

14. Aerial survey data were comprised of a list of object observations classified as: object type
(bird, mammal, vessel, etc), species (where appropriate, for exceptions of ‘unidentified’
auks, see section 3.1.3), count (number of individuals), bird behaviour (flying or sitting on
the sea), sex (where possible), age (where possible), bird flight direction, position
(longitude and latitude coordinates), date and time stamp of video collection.

15. Density and abundance estimates were calculated for all bird species recorded in the aerial
survey data (Section 3.1). For birds belonging to the auk family (guillemot, razorbill and
puffin) additional data analyses was carried out to apportion unidentified auks (section
3.1.3) and calculate availability bias (section 3.1.4).

3 DATA ANALYSIS
3.1 Bird density and abundance estimates
3.1.1 Estimates per survey

16. Raw data from DAS were supplied as observation logs, containing details of all objects
(seabird, marine mammal, vessel, etc.) as well as latitude and longitude coordinates for
each object. All non-bird records were removed prior to analysis. Analysis was conducted
for each survey separately. Bird locations were assigned to the following sub-zones; OAA,
OAA plus 2 km buffer and OAA plus 4 km buffer.

17. Design based density (birds/km?®) and abundance values were estimated for individual
species in each of the 27 surveys using the ‘R’ Project statistical program (R Development
Core Team 20122).

18. The population abundance for each species on each survey was calculated as the number
of birds recorded multiplied by the total area (e.g. of the OAA) divided by the area surveyed
in that area. Thus, at a coverage of 12.5% the observed counts were multiplied by eight to
obtain abundance in the entire area. Densities were obtained as the counts divided by the
area surveyed. This is a simple extrapolation, that assumes similar densities were present

'Thaxter, C.B., Ross-Smith, V.H. and Cook, A.S.C.P. (2016). How high do birds fly? A review of current datasets
and an appraisal of current methodologies for collecting flight height data: Literature review. BTO Research
Report No. 666.

> R Development Core Team 2012. R: A language and environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. http://www.R-project.org/
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in the un-surveyed areas. These calculations were conducted for the sub-zones as noted
above.

19. To obtain measures of uncertainty around the estimated abundances and densities a boot-
strap resampling method used for analysing time-series data was adapted as follows:

1. All 21 transect lines tracked during each survey were divided into 500 m segments.

2. The observations for each species on each survey were resampled using a time-series
boot strap function (R library ‘boot’ function ‘tsboot’) with a blocking structure
defined as 10 segments. Thus, resampling was conducted at the level of groups of 10
segments, randomly selected on each of the 1,000 iterations conducted. A block size
of 10 was selected as a precautionary length, with the assumption that beyond this
number of segments there would be no detectable auto-correlation.

3. Each bootstrap iteration provided a re-estimated number of observations which were
analysed to obtain population and densities as described above. From the bootstrap
samples, the standard deviation (SD) and upper and lower 95% confidence intervals
(bootstrap Cl, 25™ and 975 value in the ranked bootstraps) were extracted to provide
measures of uncertainty.

4. Density and abundance estimates calculated for each species in each survey are
presented in Annex 12.2.

20. This method to calculate density and abundance for each species in each survey assumes
that the surveyed area is representative of the un-surveyed region, thus the design of
survey is important (hence ‘design based’).

3.1.2 Mean estimates per calendar month

21. Pre-application consultation with NatureScot discussing mean density and abundance
estimates took place in meeting (dated 8™ February 2023) and through letter
correspondence (dated 2" March 2023 and 5 April 2023).

22. The density and abundance estimates calculated for each survey (section 3.1.1) were used
to obtain representative density and abundance values for each calendar month. This was
done by adding together the density/abundance estimates for each appropriate month
and calculating the mean, SD and Cl (e.g. three density/abundance estimates were
available for the month of July, two were available for the month of October etc, see Table
2-1 for surveyed months). Calendar month density and abundance estimates (including SD
and Cl) are presented in Annex 12.1.

23. In the raw survey data (refer to Annex 12.11), bird behaviour was classified as either sitting
on the sea surface (‘sitting”) or in flight (‘flying’). Data analysis was conducted on each
subset separately and also combined across both (‘all birds’).

24. For displacement analysis (section 3.2), the mean calendar month abundance estimates for
all birds (i.e. sitting plus flying birds) presented in Annex 12.1 were used for the assessment.

25. For collision risk analysis (section 3.3), the mean calendar month density estimate
calculated only for birds in flight presented in Annex 12.4 were used for the assessment.

ﬁ MacArthur
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3.1.3

26.

27.

3.1.4

28.

3.2

20.

30.

31.

Assignment of unidentified auks to species

For some auk observations (i.e. birds belonging to the auk family) recorded during aerial
surveys, it was not possible to classify the observation as an individual species (i.e.
guillemot, razorbill or puffin) and the observation was assigned as either an ‘auk species’
(i.e. the species was either a guillemot, razorbill or puffin) or a ‘large auk’ (i.e. the species
was either a guillemot or a razorbill).

The population and density estimates for unidentified auks were added to the species level
estimates in proportion to the presence of the latter. Thus, if the relative percentages of
identified guillemot, razorbill and puffin were 65%, 25% and 10%, the unidentified auks were
apportioned to each species using these values. This was conducted separately on a survey
basis, since the relative proportions of each species varied across seasons.

Availability bias of guillemots, razorbills and puffins

Auks spend a proportion of their time foraging beneath the water surface and therefore a
proportion of individuals presentin an area will be unobserved during the period the survey
plane passes over. Density and abundance estimates were adjusted to account for these
unobserved individual auks by multiplying the number of birds recorded on the sea (birds
in flight are not adjusted) with species-specific correction factors. The adjustment rates
used were 1.311 for guillemot and 1.211 for razorbill (i.e. this assumes 24% of guillemots and
17% of razorbills are underwater at any given time; Thaxter et al., 20103) and 1.165 for puffin
(14% assumed to be underwater at any time, Spencer 2012%).

Disturbance and Displacement Analysis

The presence of wind turbines generators (WTGs) has the potential to directly disturb and
displace birds from within and around the offshore Project OAA. This is assessed as an
indirect habitat loss, as it has the potential to reduce the area available to birds for feeding,
loafing and moulting. Vessel activity and the lighting of WTGs and associated ancillary
structures could also attract (or repel) certain species of birds and affect migratory
behaviour on a local scale.

Displacement matrix table inputs and outputs are provided in Annex 12.3. Displacement
and mortality rates for seven species (kittiwake, Arctic tern, guillemot, razorbill, puffin,
fulmar and gannet) used in the displacement matrices were advised by consultees during
formal scoping consultation (18th May 2022); NatureScot advised in a letter (dated 5% April
2023) on the displacement and mortality rates to be used for Arctic tern.

In order to focus the assessment of disturbance and displacement for the operational
stage of the Project, a screening exercise was undertaken to identify those species most

3 Thaxter C.B., Wanless S., Daunt F., Harris M.P., Benvenuti S., Watanuki Y., Grémillet D. and Hamer K.C.
(2010). Influence of wing loading on the trade-off between pursuit-diving and flight in common guillemots
and razorbills. The Journal of Experimental Biology 213, 1018-1025.

4 Spencer, S.M. (2012). Diving behaviour and identification of sex of breeding Atlantic puffins (Fratercula
arctica), and nest-site characteristics of Alcids on Petit Manan Island, Maine. MSc Thesis submitted to
University of Massachusetts Amherst in May 2012.
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32.

33.

34.

35.

36.

37.

likely to be at risk (Table 3-1), focussing on the species recorded during the baseline surveys
(Section 4).

Species screened into the displacement assessment include those that meet both of the
following classifications:

1. Species recorded regularly within the OAA + 2 km buffer during DASs undertaken
between July 2020 to September 2022 (i.e. a minimum of 15 birds recorded over one or
more surveys); and

2. Species considered susceptible to disturbance (i.e. have medium or high ‘Disturbance
Sensitivity’ and ‘Habitat Specialization’ scores as assessed by Bradbury et al., 2014°
(expanded from Furness et al., 2013%), summarised in Table 1 by the Statutory Nature
Conservation Bodies (SNCB 20227)).

Any species with a low sensitivity to displacement or recorded infrequently during baseline
surveys, were screened out of further assessment.

Pre-application consultation with NatureScot (meeting dated 8" February 2023) agreed
the seven species (kittiwake, Arctic tern, guillemot, razorbill, puffin, fulmar and gannet)
identified as at potential risk to disturbance and displacement effects. These ‘at risk’
species were assessed within two biological seasons (breeding and non-breeding season,
Table 4-2); migration periods were included within the non-breeding seasons and were not
assessed separately as it is resident species that are considered to be most at risk from
disturbance and displacement effects.

NatureScot also advised (letter dated 5 April 2023) that “great skua scores 1 and 2 for
Disturbance Susceptibility and Habitat Specialisation respectively in Bradbury et al (2014)
and European storm petrel 1 and 1, such that we would not require displacement
assessment for these species”. For this reason, great skua and European storm-petrel
were not included in the displacement assessment.

The displacement assessment followed the ‘Matrix Approach’ as advised by SNCB (20227).
For species screened into the assessment, matrix tables presented in Annex 12.3 show
percentage increments from 0-100% in 10% increments for displacement levels and 0-100%
in smaller increments at lower values (e.g. 0%, 1%, 2%, 5%, 10%, 20% etc) for mortality to
represent proportions of birds potentially displaced/dying as a result of the Project.

The population estimate used for each species to assess displacement effects was the
relevant mean seasonal peak (i.e. the highest mean value for a calendar month (section
3.1.2) within each season). Following SNCB (20227), for all screened in species, the
displacement assessment used all data recorded within the 2 km buffer. The mean peak

> Bradbury, G., Trinder, M., Furness, B., Banks, A.N, Caldow, R.W.G. and Hume, D.,2014. ‘Mapping Seabird
Sensitivity to Offshore Wind Farms’. PLoS ONE. 9(9): e106366.

® Furness R. W., Wade, H. M. and Masden E.A., 2013. Assessing vulnerability of marine bird populations to
offshore wind farms . Journal of Environmental Management 119 pp.56-66.

7 Joint SNCB 2022 Interim Displacement Advice Note - https://hub.jncc.gov.uk/assets/9aecb87c-80c5-4cfb-
9102-39f0228dcc9a
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estimated abundance inputs used for the displacement analysis are presented in Annex
12.3.

Table 3-1 Disturbance and displacement screening

Total number of
birds recorded
during aerial
surveys (Low,
Medium or High)"

Sensitivity to
Disturbance and
Displacement (Low,
Medium or High)™

Screening Result (In or Out)

Screened IN for potential effects during
breeding and non-breeding seasons due to
high number of birds recorded during
baseline surveys.

Kittiwake High Low

Black- . Screened OUT due to low number of birds
Low Medium . .
headed gull recorded during baseline surveys.

Screened OUT due to low number of birds
recorded during baseline surveys and low
sensitivity to disturbance and
displacement (low macro avoidance rate).

Little gull Low Low

Screened OUT due to low number of birds
recorded during baseline surveys and low
sensitivity to disturbance and
displacement.

Common gull | Low Low

Screened OUT due to low sensitivity to
Great black- . disturbance and displacement and not

Medium Low . .
backed gull known to avoid wind turbines (low macro

avoidance rate).

Screened OUT due to low number of birds
recorded during baseline surveys and low
sensitivity to disturbance and
displacement.

Herring gull Low Low

Screened OUT due to low number of birds
Lesser black- Low Low recorded during baseline surveys and low
backed gull sensitivity to disturbance and

displacement.

Common . Screened OUT due to low number of birds
Low Medium . .
tern recorded during baseline surveys.

Screened IN for potential effects during
breeding season due to medium number
Arctic tern Medium Medium of birds recorded during baseline surveys
and medium sensitivity to disturbance and
displacement.

Screened OUT due to low sensitivity to

k Medi L
Great skua edium ow disturbance and displacement.

Screened OUT due to low number of birds
recorded during baseline surveys and low
sensitivity to disturbance and
displacement.

Arctic skua Low Low

Screened OUT due to low number of birds
recorded during baseline surveys and low

Little auk Low Low
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Total number of
birds recorded
during aerial
surveys (Low,

Sensitivity to
Disturbance and
Displacement (Low,

Screening Result (In or Out)

Medium or High)" Medium or High)
sensitivity to disturbance and
displacement.
Screened IN for potential effects during
breeding and non-breeding seasons due to
Guillemot High Medium high number of birds recorded during
baseline surveys and medium sensitivity to
disturbance and displacement.
Screened IN for potential effects during
breeding and non-breeding seasons due to
Razorbill Medium Medium medium number of birds recorded during
baseline surveys and medium sensitivity to
disturbance and displacement.
Black . Screened OUT due to low number of birds
. Low High . .
guillemot recorded during baseline surveys. .
Screened IN for potential effects during
breeding and non-breeding seasons due to
Puffin High Medium high number of birds recorded during
baseline surveys and medium sensitivity to
disturbance and displacement.
Red- .
. Screened OUT due to low number of birds
throated Low High . .
. recorded during baseline surveys..
diver
Great .
. Screened OUT due to low number of birds
northern Low High . .
. recorded during baseline surveys..
diver
European . Screened OUT due to low sensitivity to
Medium Low ) .
storm-petrel disturbance and displacement.
Screened IN for potential effects during
. breeding and non-breeding seasons due to
Fulmar High Low high number of birds recorded during
baseline surveys.
Screened OUT due to low number of birds
Cory’s recorded during baseline surveys and low
Low Low . .
shearwater sensitivity to disturbance and
displacement.
Screened OUT due to low number of birds
Sooty recorded during baseline surveys and low
Low Low e .
shearwater sensitivity to disturbance and
displacement.
Screened OUT due to low number of birds
Great recorded during baseline surveys and low
Low Low . .
shearwater sensitivity to disturbance and
displacement.
Manx Screened OUT as due to low number of
Low Low ) B .
shearwater birds recorded during baseline surveys and
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Total number of
birds recorded
during aerial
surveys (Low,
Medium or High)"

Sensitivity to
Disturbance and
Displacement (Low,
Medium or High)™

Screening Result (In or Out)

low sensitivity to disturbance and
displacement.

Screened IN for potential effects during
breeding and non-breeding seasons due to

Gannet High Low high number of birds recorded during
baseline surveys.
Shag Low Medium Screened OUT due to low number of birds

recorded during baseline surveys.

*Low number of birds <15 birds over 27 surveys, medium number of birds = 16 to 250 birds over 27 surveys,
High number of birds >251 birds over 27 surveys.

“Low sensitivity = Score 1 to 2; Medium sensitivity = Score 3; High sensitivity = Score 4 to 5 (summarised in
Table 1, SNCB 20227).

3.3 Collision Risk Modelling

38. There is a potential risk of collision with the WTG rotors and associated infrastructure
resulting in injury or fatality to birds which fly through the OAA whilst foraging for food or
commuting between breeding sites and foraging areas.

39. The initial screening exercise to assess which species to include in the collision risk
assessment is presented in Table 3-2. A total of 19 species were recorded in flight within
the OAA during the baseline DAS, the densities of these species (refer to section 3.1.2 for
calculations) recorded in each calendar month within the OAA are presented in Annex 12.4.
Based on collision risk (Garthe and Hippop, 2004%; Furness and Wade, 20129, Wade et dl.,
2016") as well as the estimated density of birds in flight within the OAA, five species were
screened into the collision risk assessment: kittiwake, great black-backed gull, Arctic tern,
great skua and gannet; this list of species considered to be at risk of collision was agreed
with NatureScot during pre-application consultation (meeting dated 8" February 2023).

40. For all other species recorded flying within the OAA, the predicted risk of collisions and/or
the estimated density was low and these species were therefore screened out of the
collision risk assessment.

8 Garthe, S., & Hiippop, O. (2004). Scaling possible adverse effects of marine wind farms on seabirds:
developing and applying a vulnerability index. Journal of Applied Ecology, 41(4), 724-734.

9 Furness, R.W. & Wade, H.M. (2012). Vulnerability of Scottish seabirds to offshore wind turbines. Report to
Marine Scotland.

© Wade, H.M., Masden E.M., Jackson, A.C. & Furness, R.W. (2016). Incorporating data uncertainty when
estimating potential vulnerability of Scottish seabirds to marine renewable energy developments. Marine
Policy, 70, 108-113.
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Table 3-2 Collision risk screening

Risk of collisions
(Low, Medium, High;

Garthe and Hiippop, Estimated density of Screening

birds in flight within Result (In or
OAA Out)

2004% Furness and
Wade, 20129, Wade
etal., 2016")

Kittiwake Medium High IN

Black-headed gull Medium Low ouT
Little gull Medium Low ouT
Great black-backed gull High Medium IN

Herring gull High Low ouT
Arctic tern Medium Medium IN

Great skua Medium Medium IN

Arctic skua Medium Low ouT
Guillemot Very low High ouT
Razorbill Very low Medium ouT
Black guillemot Very low Low ouT
Puffin Very low High ouT
Great northern diver Low Low ouT
European storm-petrel Very low Low to Medium ouT
Fulmar Very low High ouT
Cory’s shearwater Very low Low ouT
Sooty shearwater Very low Low ouT
Manx shearwater Very low Low ouT
Gannet Medium High IN

41. Stochastic Collision Risk Modelling (sCRM; McGregor et al., 2018") was used to assess
predicted collisions for five WTG scenarios (rotor diameters of 236 m, 250 m, 265 m, 300 m
and 330 m. The aim of this modelling was to determine the worst case scenario (WCS) for
each bird species (kittiwake, great black-backed gull, Arctic tern, great skua and gannet) at
risk of collision within the OAA.

42. The Marine Scotland®™ stochastic CRM tool
(https://dmpstats.shinyapps.io/avian_stochcrm/) was used to assess collision risk.

43. The sCRM incorporates measures of variation or uncertainty in input parameters (such as
monthly bird densities) into an overall measure of uncertainty in the predicted collision risk

" McGregor, R. M, King, S., Donovan, C. R., Caneco, B., & Webb, A. 2018. A Stochastic Collision Risk Model
for Seabirds in Flight. Marine Scotland.
2 Now referred to as the Marine Directorate
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44.

3.4

45.

3.4.1

46.

47.

48.

49.

outputs. The previous CRM (Band 2012'3) was unable to correctly combine input parameter
uncertainty or variation into the outputs, despite the help manual providing advice on an
approach to use.

Input parameters for sCRM followed NatureScot pre-application advice (5™ April 2023) and
are provided in Annex 12.5. As advised by NatureScot (5" April 2023) deterministic CRM
(Band 20123) was also carried out for the five identified collision risk species, input
parameters are provided in Annex 12.5. All results for the sCRM and the deterministic
collision risk modelling are presented in Annex 12.6.

Spatial Distributions

Density Surface Modelling (DSM) was carried out by DMP Statistical Solutions Ltd (DMP
Stats); density surface maps displaying the distribution of key species (kittiwake, guillemot,
razorbill, puffin, fulmar and gannet) recorded within the OAA plus 4 km buffer during
baseline surveys are provided in Annex 12.9.

DSM Modelling

Raw data from DAS were supplied as GIS shapefiles containing GPS aerial flight tracks and
locations of animal observations classified to species or species group as well as behaviour.
All non-bird records were removed prior to analysis and all bird records were restricted to
those recorded on the surface of the sea. Flight GPS tracks were segmented into 1 km
blocks, with observations of each species summed within these segments, and observation
effort calculated (area surveyed) as a function of the number of operating cameras.

DSM was performed in R (R Core Team, 2022) using the MRSea package' which uses
adaptive regression-spline smoothers to provide estimated mean density surfaces and
associated 95% confidence intervals via parametric bootstrapping.

The fundamental/initial model was a Generalised Linear Model (GLM), with log-link and
quasi-Poisson error structure or Poisson as required. An offset was included for the area of
the survey cell and the only covariate considered was spatial location, from which spatial
smooths were estimated using the salsa2d algorithm. Separate surfaces were fitted for
each of the species-surveys where there were sufficient records (refer to Section 3.4.2),
with all surveyed 1 km transect segments underpinning the knot locations. These locations
were used to create 500 potential knots, over which salsa2d performed its search. The
initial number of knots was generally 10, with a maximum generally of 50, given exploratory
analyses that suggested highly complex surfaces are not favoured. Some adjustments to
these settings were made for surfaces with convergence difficulties, in particular low levels
of knots for very sparse species-surveys.

Confidence intervals were generated using the MRSea parametric bootstrapping method,
which provide confidence intervals for each 1 km? grid cell. Estimates to the various regions

3 Band, W. 2012. Using a collision risk model to assess bird collision risks for offshore windfarms. SOSS, The
Crown Estate, London, UK.

4 Scott-Hayward L, Oedekoven C, Mackenzie M, Walker C (2014). MRSea package: Statistical Modelling of bird
and cetacean distributions in offshore renewables development areas. University of St. Andrews: Contract with
Marine Scotland: SB9 (CR/2012/05)
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3.4.2
50.
51.
4
52.
53.

were calculated by summation over the 1 km? grid contained within these. Upper and lower
confidence intervals are given by the 2.5 and 97.5 percentiles of the summed bootstrap
surfaces.

Data availability

For the majority of bird species recorded during baseline surveys, relatively few individuals
were recorded and for species with low counts it was not possible to fit a model (and
produce a map).

Six species (kittiwake, guillemot, razorbill, puffin, fulmar and gannet) were recorded in
sufficient numbers in some surveys to be able to support a model. For each of these six
species, maps displaying fitted mean DSMs by species and survey, for which there were
sufficient data to support the model, are presented in Annex 12.9.

ORNITHOLOGY BASELINE

A total of 26 seabird species were recorded during DAS; Table 4-1 lists the bird species
recorded within the OAA, OAA plus 2 km buffer and the OAA plus 4 km buffer.

The conservation status of all species recorded during baseline surveys as well as their
population trends in relation to climate are provided in Table 4-1 (Pearce-Higgins, 2021%).

Table 4-1 Bird species recorded during surveys for the OAA, OAA plus 2 km buffer and
OAA plus 4 km buffer between July 2020 to September 2022.

Species Scientific Name Conservation status

Kittiwake Directive Migratory Species, International | X X X

OAA
and 4
km
buffer

Rissa tridactyla | Birds of Conservation Concern (BoCG;
Stanbury et al., 2021'°) Red listed, Birds

Union for Conservation of Nature (IUCN)
Red List ‘Vulnerable’ status.

Chroicocephalus | BoCC Amber listed, Birds Directive

Black-headed gull | pundus Migratory Species X X X
Hydrocoloeus BoCC Green listed, Birds Directive
Little gull minutus Migratory Species, [IUCN Red List ‘Near X X X
Threatened’ status.
Larus canus BoCC Amber listed, Birds Directive
Common gull Migratory Species, IUCN Red List ‘Least - X X

Concern’ status.

5 Pearce-Higgins, J.W. (2021). Climate Change and the UK’s Birds. British Trust for Ornithology Report,
Thetford, Norfolk.

16 Stanbury, A.J., Eaton, M.A., Aebischer, N.J., Balmer, D., Brown, A.F., Douse, A., Lindley, P., McCulloch, N.,
Noble, D.G. and Win, I. (2021) Birds of Conservation Concern 5: the status of all regularly occurring birds in
the UK, Channel Islands and the Isle of Man. British Birds 114: 723-747 [Online] Available from -
https://www.bto.org/our-science/publications/birds-conservation-concern/status-our-bird-populations-fifth-

birds.
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Species

Great black-
backed gull

Scientific Name

Larus marinus

Conservation status

BoCC Amber listed, Birds Directive
Migratory Species, IUCN Red List ‘Least
Concern’ status.

‘High risk’ breeding population
vulnerability to climate change.

OAA
and 4
km
buffer

Herring gull

Larus
argentatus

BoCC Red listed, Birds Directive Migratory
Species, IUCN Red List ‘Near Threatened’
status.

‘High risk’ breeding population
vulnerability to climate change.

Lesser black-
backed gull

Larus fuscus

BoCC Amber listed, Birds Directive
Migratory Species, IUCN Red List ‘Least
Concern’ status.

‘High benefit’ breeding population
vulnerability to climate change.

Common tern

Sterna hirundo

BoCC Amber listed, Birds Directive Annex
I, Migratory Species, [IUCN Red List ‘Least
Concern’ status.

‘High benefit’ breeding population
vulnerability to climate change.

Arctic tern

Sterna
paradisaea

BoCC Amber listed, Birds Directive Annex
I, Migratory Species, [IUCN Red List ‘Least
Concern’ status.

‘High risk’ breeding population
vulnerability to climate change.

Great skua

Stercorarius
skua

BoCC Amber listed, Birds Directive
Migratory Species, IUCN Red List ‘Least
Concern’ status.

Arctic skua

Stercorarius
parasiticus

BoCC Red listed, Birds Directive Migratory
Species, IUCN Red List ‘Least Concern’
status.

‘High risk’ breeding population
vulnerability to climate change.

Little auk

Alle alle

BoCC Green listed, Birds Directive
Migratory Species, IUCN Red List ‘Least
Concern’ status.

Guillemot

Uria aalge

BoCC Amber Ilisted, Birds Directive
Migratory Species, IUCN Red List ‘Least
Concern’ status.

‘Medium risk’ breeding population
vulnerability to climate change.
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(0).V.
Species Scientific Name Conservation status 32:14
buffer
Alca torda BoCC Amber listed, Birds Directive
Migratory Species, IUCN Red List ‘Near
Razorbill Threatened’ status. X
‘Medium risk’ breeding population
vulnerability to climate change.
Cepphus grylle BoCC Amber listed, Birds Directive
Migratory Species, IUCN Red List ‘Least
Black guillemot Concern’ status. X
‘High risk’ breeding population
vulnerability to climate change.
Fr at?rcula BoCC Red listed, Birds Directive Migratory
. arctica Species, IUCN Red List ‘Vulnerable’ status.
Puffin X
‘High risk’ breeding population
vulnerability to climate change.
Cavia stellata BoCC Green listed, Birds Directive
dith g Migratory Species, Birds Directive Annex
R'e “throate I, IUCN Red List ‘Least Concern’ status. X
diver
‘High risk’ breeding population
vulnerability to climate change.
Gavia immer BoCC Amber listed, Birds Directive
Great northern . . . -
diver Migratory Species, Birds Directive Annex |, X
IUCN Red List ‘Least Concern’ status.
Hy drqbates BoCC Amber listed, Birds Directive
pelagicus Migratory Species, Birds Directive Annex
European storm- I, IUCN Red List ‘Least Concern’ status. X
petrel
‘High risk’ breeding population
vulnerability to climate change.
Fulrr'larus BoCC Amber listed, Birds Directive
glacialis Migratory Species, IUCN Red List ‘Least
Fulmar Concern’ status. X
‘High risk’ breeding population
vulnerability to climate change.
Cory’s Calonectris IUCN Red List ‘Least Concern’ status. X
shearwater borealis
Soot Puffinus griseus | BoCC Green listed, Birds Directive
y Migratory Species, IUCN Red List ‘Near X
shearwater )
Threatened’ status.
Puffinus gravis BoCC Green listed, Birds Directive
Great shearwater Migratory Species, IUCN Red List ‘Least X
Concern’ status.
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OAA
and 4
km
buffer

Scientific Name Conservation status

Species

Puffinus
Manx shearwater | puffinus

BoCC Amber listed, Birds Directive
Migratory Species, IUCN Red List ‘Least X X X
Concern’ status.

Morus bassanus | gocc Amber listed, Birds Directive
Migratory Species, IUCN Red List ‘Least

Gannet Concern’ status. X X X

‘Limited Impact’ breeding population
vulnerability to climate change.

Gulosus

. . BoCC Red listed, Birds Directive Migratory
aristotelis

Species, IUCN Red List ‘Least Concern’
Shag status. X X X

‘Medium risk’ breeding population
vulnerability to climate change.

X: Species recorded in at least one survey; - Species not recorded.

54. Breeding and non-breeding seasons for each species are defined using NatureScot 2023"
guidance as presented in Table 4-2.

Table 4-2 Species specific seasonal definitions taken from NatureScot (20237).

Month Breeding Non-breeding
Kittiwake mid-April to August September to mid-April
Black-headed gull April to August September to March
Little gull N/A August to mid-April
Common gull April to August September to March
Great black-backed gull April to August September to March
Herring gull April to August September to March
Lesser black-backed gull mid-March to August N/A

Common tern May to mid-September N/A

Arctic tern May to August N/A

Great skua mid-April to mid-September | mid-September to mid-April
Arctic skua May to August N/A

Little auk - -

Guillemot April to mid-August mid-August to March
Razorbill April to mid-August mid-August to March

7 NatureScot (2023). Advice on marine renewables development. Guidance Note 9: Guidance to support
Offshore Wind applications: Marine Ornithology Advice for Seasonal Definitions for Birds in the Scottish

Marine Environment.

at:

https://www.nature.scot/professional-advice/planning-and-

development/planning-and-development-advice/renewable-energy/marine-renewables/advice-marine-

renewables-development
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Breeding Non-breeding
Black guillemot April to August September to March
Puffin April to mid-August mid-August to March
Red-throated diver May to mid-September mid-September to April
Great northern diver N/A October to mid-May
European storm-petrel mid-May to October November to mid-May
Fulmar April to mid-September mid-September to March
Cory’s shearwater ‘lc\lhc:csl?reeding species in L\lhoetv;\)/;‘:::t in UK waters during
Sooty shearwater L\lhc;tsé)reeding species in L\lh(;tv?/;':ts:?t in UK waters during
Great shearwater i\lhc;tsé)reeding species in i\lh(?et\/]\)/;':::?t in UK waters during
Manx shearwater April to mid-October mid-Oct to March
Gannet mid-March to September October to mid-March
Shag March to September October to February

N/A: Not present in significant numbers in Scottish marine areas; - Species not included in NatureScot 2023
441 Overview of bird species

55. A summary of each species recorded in the OAA is provided below. Details of mean density
and abundance estimates per calendar month are provided in Annex 12.1 and individual
survey estimates are provided in Annex 12.2. Density surface maps for some key species
(kittiwake, guillemot, razorbill, puffin, fulmar and gannet) are described in the appropriate
summary species accounts below and provided in Annex 12.1.9. Raw counts (individuals) of
all species recorded in the survey area are provided in Annex 12.11.

4.2 Summary species accounts

4.2.1 Kittiwake

56. Kittiwakes were regularly recorded in all calendar months within the OAA. Numbers
fluctuated, with high numbers recorded in early spring, mid-summer as well as late
autumn/early winter months and relatively low numbers recorded at other times of the
year. The estimated mean population size in the OAA was generally higher during the
kittiwake non-breeding season (September to mid-April) compared with the breeding
season (mid-April to August). The estimated peak mean population in the OAA and 2 km
buffer during the non-breeding season was 1,216.8 individuals in March and during the
breeding season, 690.1 individuals in July.

57. Annex 12.9 provides kittiwake DSM maps for 15 surveys when kittiwake observations
recorded in the survey area were high enough to be able to fit a model to the data (refer
to section 3.4.2). Kittiwakes displayed a weak spatial pattern across the survey area,
highest activity tended to be concentrated on the eastern edge of the OAA and to a lesser
extent, on the south-western edge of the OAA. Less kittiwake activity was recorded in the
centre or northern part of the OAA in each month/year.
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4.2.2 Black-headed gull

58. One black-headed gull was recorded in flight during one survey in April 2022 (during the
breeding season) within the OAA.

4.2.3 Little gull

59. One little gull was recorded in flight during one survey in September 2020 (during the non-
breeding season) within the OAA.

4.2.4 Common gull

60. One common gull was recorded in flight during one survey in April 2021 (during the
breeding season) within the 2 km buffer surrounding the OAA.

4.2.5 Great black-backed gull

61. Great black-backed gulls were recorded in seven calendar months within the OAA. This
species was generally recorded during the non-breeding season (September to March) in
medium numbers and apart from two birds recorded in flight within the OAA in June 2021,
great black-backed gulls were largely absent from the survey area during the breeding
season (April to August). The estimated peak mean population in the OAA and 2 km buffer
during the non-breeding season was 220.8 individuals in December and during the
breeding season, 7.5 individuals in March.

4.2.6 Herring gull

62. Herring gulls were recorded in four calendar months within the OAA. This species was
recorded in very low numbers generally during the non-breeding season (September to
March) and was largely absent from the survey area during the breeding season (April to
August). The estimated peak mean population in the OAA and 2 km buffer during the non-
breeding season was 15.5 individuals in November and during the breeding season, 7.8
individuals in May.

4.2.7 Lesser black-backed gull

63. Two lesser black-backed gulls were recorded sitting on the sea during the breeding season
within the OAA, one in August 2020 and another in August 2021. A population size of 2.6
individuals within the OAA and 2 km buffer in August was estimated.

4.2.8 Common tern

64. Two common terns were recorded during the breeding season in one survey in August
2020 within the OAA and 4 km buffer. A population size of 2.6 individuals within the OAA
and 2 km buffer in August was estimated.

4.2.9 Arctic tern

65. Arctic terns were recorded in four calendar months within the OAA. This species was
recorded in low to medium numbers (1 to 23 birds per survey) and only during the breeding
season (May to August). Arctic tern was absent within the survey area in all other months
of the year. The estimated peak mean population recorded in the OAA and 2 km buffer
during the breeding season was 89.1 individuals in June.
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4.2.10 Great skua

66. Great skuas were recorded in seven calendar months within the OAA. Numbers recorded
during each survey in the breeding season (mid-April to mid-September) fluctuated from
very low to medium (1 to 40 individuals), but this species was largely absent from the
survey area during the non-breeding season (Mid-September to mid-April). The estimated
peak mean population in the OAA and 2 km buffer during the breeding season was 113.8
individuals in August and during the non-breeding season, 3.9 individuals in October and
November.

4.2.11 Arctic skua

67. Arctic skuas were recorded in low numbers in two calendar months both during the
breeding season (May to August) within the OAA; one bird in June 2022 and four birds were
recorded in July 2022 within the OAA and 2 km buffer. This species was absent within the
survey area at all other times of the year. The estimated peak mean population in the OAA
and 2 km buffer during the breeding season was 10.6 individuals in July.

4.2.12 Little auk

68. Five little auks were recorded in November 2021, two were recorded in February 2022 and
one was recorded in February 2021 all within the OAA and 4 km buffer. A peak population
size of 11.6 individuals within the OAA and 2 km buffer in November 2021 was estimated.

4.2.13 Guillemot

69. Guillemots were regularly recorded in all calendar months within the OAA. Numbers
fluctuated, with relatively high numbers recorded in the early spring, mid-summer and
autumn months and relatively low numbers recorded during the winter. The estimated
population size in the OAA was generally higher during the guillemot breeding season
(April to mid-August) compared with the non-breeding season (mid-August to March). The
estimated peak mean population for all guillemots (including apportioned guillemots from
unidentified auk groups as well as accounting for availability bias, refer to section 3) in the
OAA and 2 km buffer during the breeding season was 4,860.9 individuals in July and during
the non-breeding season, 4,275.1 individuals in September.

70. Annex 12.9 provides guillemot DSM maps for 25 surveys when guillemot counts recorded
in the survey area were high enough to be able to fit a model to the data (refer to section
3.4.2). Guillemots displayed a weak spatial pattern across the survey area. Overall,
guillemot activity was recorded in all regions of the survey area, but within each survey,
activity tended to be concentrated to one or two regions and there was considerable inter-
annual variability. As a general trend, guillemots tended to be more dispersed across the
site during the late summer/autumn and spring months when birds were likely passing to
and from breeding colonies, highest activity was generally concentrated on the eastern
edge of the OAA and to a lesser extent, on the north-western edge of the OAA. In the
middle of the breeding season (May to July), guillemot activity tended to be more
concentrated on the eastern and north-western edges of the OAA with less activity in the
centre.
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4.2.14 Razorbill

71. Razorbills were recorded in all calendar months within the OAA except January. Numbers
fluctuated with low to medium numbers recorded in the early spring, summer and early
autumn months and very low numbers recorded during the winter. The estimated
population size in the OAA was generally higher during the razorbill breeding season (April
to mid-August) compared with the non-breeding season (mid-August to March), although
the peak mean was recorded just after the breeding season in September. The estimated
peak mean population for all razorbills (including apportioned razorbills from unidentified
auk groups as well as accounting for availability bias, refer to section 3) in the OAA and 2
km buffer during the breeding season was 69.8 individuals in April and during the non-
breeding season, 143.9 individuals in September.

72. Annex 12.9 provides razorbill DSM maps for eight surveys when razorbill counts recorded
in the survey area were high enough to be able to fit a model to the data (refer to section
3.4.2). Razorbills displayed a weak spatial pattern across the survey area. Razorbill activity
was generally low across the survey area, highest activity tended to be concentrated on
the eastern edge of the OAA.

4.2.15 Black guillemot

73. One black guillemot was recorded in one survey in July 2021 and another in October 2021,
both were recorded on the sea within the OAA. This species was absent within the survey
area at other times of the year. A population size of 3.88 individuals within the OAA and 2
km buffer in October was estimated.

4.2.16 Puffin

74. Puffins were regularly recorded in all calendar months except March and November within
the OAA and 4 km buffer. This species was also absent from the OAA itself in January and
November. Numbers recorded within the OAA fluctuated with relatively high numbers
recorded in the late spring, summer and autumn months and relatively low numbers
recorded during the winter. The estimated population size in the OAA was higher during
the puffin breeding season (April to mid-August) compared with the non-breeding season
(mid-August to March). The estimated peak mean population for all puffins (including
apportioned puffins from unidentified auk groups as well as accounting for availability bias,
refer to section 3) in the OAA and 2 km buffer during the breeding season was 5,271.9
individuals in June and during the non-breeding season, 2,663.4 individuals in August.

75. Annex 12.9 provides puffin DSM maps for 15 surveys when puffin counts recorded in the
survey area were high enough to fit a model to the data (refer to section 3.4.2). Puffins
displayed a weak spatial pattern and were patchily distributed across the survey area.
Within each survey, activity tended to be concentrated to one or two regions and there
was considerable inter-annual variability. As a general trend, puffins tended to be more
dispersed across the site during the autumn and spring months when birds were likely
passing to and from breeding colonies, highest activity was generally concentrated on the
south-western and north-western edge of the OAA. For the majority of the breeding
season (May to July), puffins were less dispersed and activity was more concentrated on
the western edge of the OAA with less activity in the centre.
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4.2.17 Red-throated diver

76. Single red-throated divers were recorded, one per survey, in October 2020, November 2021
and May 2022 within the OAA and 2 km buffer; this species was absent from the OAA itself
in all months except October 2020. Red-throated diver was absent within the survey area
at all other times of the year. A population size of c. 3.88 individuals within the OAA and 4
km buffer was estimated for each month a red-throated diver was recorded.

4.2.18 Great northern diver

77. Single great northern divers were recorded, one per survey, in October 2020, May 2021 and
May 2022 within the OAA. Great northern diver was absent within the survey area at all
other times of the year. The estimated peak mean population recorded in the OAA and 4
km buffer was 7.8 individuals in May.

4.2.19 European storm-petrel

78. European storm petrels were recorded infrequently in medium numbers (one to 36
individuals per survey) during the breeding season (Mid-May to October) in August and
September 2020 and 2021. This species was not recorded in August or September 2022 and
was absent within the survey area at all other times of the year. As this species was not
recorded between May to July, it is likely that individuals recorded in August and
September were dispersing away from breeding colonies. The estimated peak mean
population recorded in the OAA and 2 km buffer during the breeding season was 74.9
individuals in August.

4.2.20 Fulmar

79. Fulmars were regularly recorded in all calendar months within the OAA. Numbers
fluctuated with generally higher numbers recorded during the fulmar non-breeding season
(mid-September to March) compared with the breeding season (April to mid-September).
The estimated peak mean population recorded in the OAA and 2 km buffer during the non-
breeding season was 2,774.3 individuals in December and during the breeding season,
1,917.8 individuals in September.

80. Annex 12.9 provides fulmar DSM maps for 20 surveys when fulmar counts recorded in the
survey area were high enough to be able to fit a model to the data (refer to section 3.4.2).
Fulmars displayed a weak spatial pattern across the survey area. Fulmars appeared to be
more widely distributed across the survey area during post breeding dispersal in
September and October. During the breeding season, fulmar present in the survey area
tended to concentrate on the eastern edge of the OAA and during the non-breeding
season, the highest numbers were recorded on the eastern, southern and north-western
edges of the OAA.

4.2.21 Cory’s shearwater

81. One Cory’s shearwater was recorded during one survey in August 2021 within the OAA.
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4.2.22 Sooty shearwater

82. Two sooty shearwaters were recorded in one survey in August 2021 and another individual
was recorded in September 2021 within the OAA and 2 km buffer. The estimated peak mean
population size within the OAA and 2 km buffer was 5.2 individuals in August.

4.2.23 Great shearwater

83. One great shearwater was recorded during one survey in September 2022 within the 4 km
buffer surrounding the OAA.

4.2.24 Manx shearwater

84. Manx shearwaters were recorded in four calendar months (June to September) within the
OAA (a small number of birds were also recorded in the 4 km buffer in October). This
species was recorded in very low numbers (one to three birds per survey) and only during
the breeding season (April to mid-October). Manx shearwater was absent within the
survey area at all other times of the year. The estimated peak mean population in the OAA
and 2 km buffer during the breeding season was 7.8 individuals in June.

4.2.25 Gannet

85. Gannets were regularly recorded in all calendar months within the OAA. Numbers were
relatively low during the winter months but increased through the spring and summer
months to peak in October. The estimated population size in the OAA was higher during
the gannet breeding season (Mid-March to September) compared with the non-breeding
season (October to mid-March), although the peak mean was recorded just after the
breeding season in October. The estimated peak mean population recorded in the OAA
and 2 km buffer during the breeding season was 958.1 individuals in August and during the
non-breeding season, 1,170.9 individuals in October.

86. Annex 12.9 provides gannet DSM maps for 16 surveys when gannet counts recorded in the
survey area were high enough to be able to fit a model to the data (refer to section 3.4.2).
Gannets displayed a moderate spatial pattern across the survey area. Gannets tended to
be more widely distributed across the survey area during post breeding dispersal between
August to October. During the breeding season, gannets present in the survey area tended
to concentrate on the southern, northern, and western edges of the OAA, activity in the
centre of the OAA was relatively low.

4.2.26 Shag

87. Three shags were recorded during one survey in April 2021 within the OAA and one shag
was recorded within the 4 km buffer surrounding the OAA in February 2022. Shag was
absent within the survey area at all other times of the year. A peak mean population size
of 7.8 individuals within the OAA and 2 km buffer in April was estimated.
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.1- Mean design based
estimates of density and abundance per month

1 INTRODUCTION

1. This Annex 12.1 provides tables of bird density and abundance recorded in each calendar month
by HiDef Aerial Surveying Limited (HiDef) for the West of Orkney Windfarm (‘the Project’)
Offshore Environmental Impact Assessment (EIA) Report and Offshore Report to Inform
Appropriate Assessment (RIAA).

2. The tables provide density and abundance estimates for each species recorded per month in
flight and on the sea within the OAA plus a 2 km and a 4 km buffer. These estimates have been
derived from data collected over 27 surveys between July 2020 to September 2022.

3. For auk species (guillemots, razorbills and puffins), the density and abundance tables have
been split into three categories including:

1. Birds not accounting for unidentified auks and availability bias;
2. Birds including unidentified auks apportioned using identified auk ratios; and

3. Birds including unidentified auks apportioned using identified auk ratios and accounting
for availability bias.

4. Monthly densities and abundances are summarised as the mean calendar month
density/abundance, standard deviation (S.D.) and 95% confidence interval (c.i.) range. For all
methodology details on density and abundance calculations, refer to Supporting Study 12
(SS12): Offshore ornithology technical supporting study.
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.1- Mean design based

estimates of density and abundance per month

Table 1-1 Key to species density and abundance tables.

Species Section Number

Kittiwake 2
Black-headed gull 3
Little gull 4
Common gull 5
Great black-backed gull | 6
Herring gull 7
Lesser black-backed gull | 8
Common tern 9
Arctic tern 10
Great skua 11
Arctic skua 12
Little auk 13
Guillemot 14
Razorbill 15
Black guillemot 16
Puffin 17
Auk species group 18
Large auk species group | 19
Red-throated diver 20
Great northern diver 21
European storm-petrel | 22
Fulmar 23
Cory’s shearwater 24
Sooty shearwater 25
Great shearwater 26
Manx shearwater 27
Gannet 28
Shag 29
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.1- Mean design based
estimates of density and abundance per month

2 KITTIWAKE

Table 2-1 Mean density of kittiwakes recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
Month -

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0.07 (0.03) 0.02-0.13 0.10 (0.03) 0.05-0.16 0.10 (0.02) 0.06-0.15
Feb 0.30 (0.07) 0.17-0.44 0.27 (0.05) 0.16-0.38 0.25 (0.05) 0.17-0.35
Mar 1.41(0.31) 0.84-2.05 1.36 (0.23) 0.94-1.82 1.46 (0.18) 1.11-1.83
Apr 0.30 (0.07) 0.18-0.44 0.36 (0.07) 0.23-0.49 0.36 (0.06) 0.25-0.48
May  [0.08(0.04) 0.02-0.17 0.09 (0.05) 0.03-0.19 0.09 (0.04) 0.04-0.17
Jun 0.16 (0.10) 0.02-0.39 0.12 (0.07) 0.02-0.29 0.11(0.06) 0.02-0.23
Jul 0.84 (0.37) 0.18-1.62 0.77 (0.29) 0.28-1.40 0.67 (0.22) 0.29-1.13
Aug 0.10 (0.03) 0.05-0.16 0.09 (0.02) 0.05-0.15 0.11(0.02) 0.07-0.15
Sep 0.09 (0.03) 0.03-0.17 0.07(0.03) 0.02-0.13 0.06 (0.02) 0.02-0.11
Oct 0.89 (0.19) 0.54-1.29 0.89 (0.16) 0.60-1.22 0.98 (0.15) 0.69-1.28
Nov 0.21(0.06) 0.11-0.33 0.19 (0.04) 0.11-0.28 0.15 (0.03) 0.09-0.22
Dec 0.08 (0.03) 0.02-0.15 0.08 (0.03) 0.03-0.14 0.08 (0.02) 0.03-0.13
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.1- Mean design based
estimates of density and abundance per month

Table 2-2 Mean abundance of kittiwake recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan  [46.49(17.39) [15.5-85.23 92.98 (24.78)  146.49-139.47  [116.22(27.09)  [69.73-170.46
Feb  [193.65(46.36) [108.44-289.25 [237.55(49.1)  [147.18-338.25  |294.36 (54.44) [193.66-407.98
Mar 922.31(202.33) [550.19-1344.89 [1216.78 (201.34) |840.8-1627.65 [1689.58 (211.53) [1282.67-2119.84
Apr 197.66 (44.68) [120.17-290.65  [317.82(60.12) [205.44-438.05 |414.69 (65.42) [294.46-550.32
May 50.43(29.09)  [11.65-112.48 81.46 (41.27)  [23.29-170.63 104.74 (43.7)  42.6-201.69
Jun 104.6 (64.99)  [11.62-255.7 108.48 (64.05) [19.37-255.8 123.98 (64.79) [27.12-267.33
Jul 552.64 (244.14) [118.69-1060.84 [690.15 (254.95) [251.01-1251.17  [769.43 (255.44) |335.51-1311.88
Aug 66.24 (18.24)  [31.85-103.24 84.77 (20.5) 47.77-129.67 121.71(25.55)  [76.86-174.42
Sep 59.51(22.95)  [18.08-111.32 64.72 (25.49)  [18.08-119.12 72.63(27.37)  [23.35-129.72
Oct 585.43 (127.54) [352.81-845.18  (798.66 (142.89) [538.81-1089.53 [1135.96 (176.05) [802.44-1484.89
Nov 139.51(37.36)  [73.64-217.11 170.51(38.58) [96.89-251.88  [178.25(39.99) [104.64-259.72
Dec 50.37 (22.02)  [15.5-96.96 69.74 (25.17)  [27.12-123.99 89.12(28.49)  [38.75-147.24
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estimates of density and abundance per month

3 BLACK-HEADED GULL

Table 3-1 Mean density of black-headed gull recorded per month in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
(0. OAA and 2 km buffer %
Month
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0.01(0.01) 0-0.02 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug  [0(0) 0-0 o (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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estimates of density and abundance per month

Table 3-2 Mean abundance of black-headed gull recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Month -
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

‘Abundance

OAA

OAA and 2 km buffer

OAA and 4 km buffer
Estimate (S.D.) 95% c.i.

Jan  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Feb  [0(0) 0-0 0(0) 0-0 0 (0) 0-0
Mar  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Apr  [3-87(3.64) 0-11.6 3.87(3-83) 0-11.7 3.87(3-64) 0-11.6
May [0(0) 0-0 0(0) 0-0 0(0) 0-0
Jun  [0(0) 0-0 0(0) 0-0 0(0) 0-0
jul - o(o) 0-0 0(0) 0-0 0(0) 0-0
Aug  [0(0) 0-0 0(0) 0-0 0(0) 0-0
sep  [0(0) 0-0 0(0) 0-0 0(0) 0-0
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Dec  [0(0) 0-0 0(0) 0-0 0(0) 0-0
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estimates of density and abundance per month

4 LITTLE GULL

Table 4-1 Mean density of little gull recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug  [0(0) 0-0 o (0) 0-0 o (0) 0-0
Sep 0.004 (0.004) [0-0.012 0.003(0.003) |0-0.009 0.002 (0.002) [0-0.007
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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estimates of density and abundance per month

Table 4-2 Mean abundance of little gull recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance
(0].Y: OAA and 2 km buffer %
Month - 0

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug  [0(0) 0-0 0(0) 0-0 o0 (o) 0-0
Sep  [2-58(2:34) 0-7.75 2.58 (2.57) 0-7.75 2.58 (2.55) 0-7.75
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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estimates of density and abundance per month

5

Table 5-1 Mean density of common gull recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

COMMON GULL

‘Density (birds km™)
(0. OAA and 2 km buffer %
Month
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug  [0(0) 0-0 o (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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estimates of density and abundance per month

Table 5-2 Mean abundance of common gull recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

Estimate (S.D.) 95% c.i. Whtimate (S.D.) 95%c.i.
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 3.88 (3.51) 0-11.63 3.88 (3.51) 0-11.63
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug  [0(0) 0-0 0(0) 0-0 o0 (o) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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6

Table 6-1 Mean density of great black-backed gull recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

GREAT BLACK-BACKED GULL

‘Density (birds km™)
OAA OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0.09 (0.03) 0.04-0.17 0.07 (0.02) 0.03-0.12 0.07 (0.02) 0.03-0.12
Feb 0.11(0.04) 0.04-0.18 0.13 (0.06) 0.04-0.26 0.15 (0.06) 0.05-0.28
Mar 0.02 (0.01) 0-0.05 0.03 (0.01) 0-0.05 0.03 (0.01) 0.01-0.05
Apr 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
May [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0.01(0.01) 0-0.02 0.01(0.01) 0-0.02 0.01(0.01) 0-0.03
Nov 0.18 (0.05) 0.09-0.28 0.18 (0.04) 0.1-0.27 0.16 (0.03) 0.09-0.22
Dec 0.21(0.05) 0.12-0.31 0.25 (0.05) 0.16-0.36 0.24 (0.04) 0.16-0.32
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estimates of density and abundance per month

Table 6-2 Mean abundance of great black-backed gull recorded per month in flight and
on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

‘Abundance

OAA

OAA and 2 km buffer

OAA and 4 km buffer
Estimate (S.D.) 95% c.i.

Jan 61.98 (22.32)  [23.24108.47  [61.98 (21.41)  [30.99-108.47  [85.23(26.06) [38.74-139.47
Feb  [723(24.16)  [28.4-121.37 116.19 (53.44) [38.73-229.86  [170.42(70.47) [59.39-325.34
Mar 11.62 (8.23) 0-31 23.25 (11.92) 0-46.5 34.88 (13.88)  [11.63-62.1
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0

May o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Jun  [7.75(7.46) 0-23.25 7.75(7-23) 0-23.25 7.75(7-36) 0-23.25

Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0

Aug  [0(0) 0-0 0(0) 0-0 o0 (o) 0-0

Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Oct [3-88(3.45)  [0-11.63 7.75 (519) 0-19.38 15.51(10.35)  |0-38.77

Nov 116.21(32.27)  [58.1-182.06 162.67 (38.01) [92.85-240.14  [182.02(39.15) [108.42-259.49
Dec  [139:49(32.85) [77.5-205.46 220.86 (43.52) [143.37-317.83  [275.11(48.87) [189.77-372.07
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7 HERRING GULL

Table 7-1 Mean density of herring gull recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
L om  ommoimbee  ommaswmbie

Estimate (S.D.) 95% c.i. ‘W Estimate (S.D.) 95% c.i. ‘

Jan 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03

Feb 0.01(0.01) 0-0.02 0.01(0.004)  [0-0.01 0.01(0.01) 0-0.02

Mar  |0.01(0.01) 0-0.02 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02

Apr o (0) 0-0 o (0) 0-0 o (0) 0-0

May [0(0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02

Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Aug 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Nov 0.02 (0.01) 0-0.06 0.02 (0.01) 0-0.04 0.02 (0.01) 0-0.04

Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 7-2 Mean abundance of herring gull recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance
Month - 0

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan  [775(7:37) 0-23.24 7.75 (7-48) 0-23.24 15.5(9.65) 0-38.74
Feb 5.16 (3.32) 0-12.91 5.16 (3.24) 0-12.91 7.75 (5.85) 0-20.66
Mar (3-88(3.75)  [0-11.63 7.75(7.23) 0-23.25 7.75(72) 0-23.25
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May [0(0) 0-0 7.75 (6.81) 0-23.25 7.75 (6.63) 0-23.25
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov  [15:5(9.76) 0-38.75 15.5(9.49) 0-34.88 19.38 (10.56)  [3.88-42.63
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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8 LESSER BLACK-BACKED GULL

Table 8-1 Mean density of lesser black-backed gull recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
Lo ommiimose  ommismbste
Month - 0
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0.004 (0.004) |[0-0.012 0.003(0.003) |0-0.009 0.004 (0.003) [0-0.011
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 8-2 Mean abundance of lesser black-backed gull recorded per month in flight and
on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer
Month =
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Feb  [0(0) 0-0 0(0) 0-0 0 (0) 0-0
Mar  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Apr  [0(0) 0-0 0 (0) 0-0 0 (0) 00
May [0(0) 0-0 0(0) 0-0 0(0) 0-0
Jun  [0(0) 0-0 0(0) 0-0 0(0) 0-0
jul - o(o) 0-0 0(0) 0-0 0(0) 0-0
Aug  [2-58(2.49) 0-7.74 2.58 (2:39) 0-7.74 5.16 (3.48) 0-12.91
sep  [0(0) 0-0 0(0) 0-0 0(0) 0-0
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Dec  [0(0) 0-0 0(0) 0-0 0(0) 0-0
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9 COMMON TERN

Table 9-1 Mean density of common tern recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
Lo ommiimose  ommismbste

Estimate (S.D.) 95% c.i. ‘W Estimate (S.D.) 95% c.i. ‘

Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0

Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0

Apr o (0) 0-0 o (0) 0-0 o (0) 0-0

May o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Aug 0 (0) 0-0 0.003(0.002) |0-0.009 0.005 (0.002)  |0-0.009

Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 9-2 Mean abundance of common tern recorded per month in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

Estimate (S.D.) 95% c.i. Whtimate (S.D.) 95%c.i.
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug 0 (0) 0-0 2.65 (2.17) 0-7.96 5.31(2.79) 0-10.62
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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10 ARCTICTERN

Table 10-1 Mean density of Arctic tern recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
L om  ommoimbee  ommaswmbie
Month - 0
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May  [0.006(0.006) [0-0.018 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
Jun 0.136 (0.086)  |0-0.331 0.100 (0.064) [0-0.230 0.077(0.050)  |0-0.188
Jul 0.008 (0.005) [0-0.020 0.018 (0.012)  [0-0.044 0.014 (0.009)  [0-0.032
Aug 0.036 (0.030) [0-0.103 0.035(0.028)  |0-0.099 0.031(0.023)  [0.002-0.076
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 10-2 Mean abundance of Arctic tern recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer
Month =
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0

Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May 3.88 (3.62) 0-11.65 3.88 (3.6) 0-11.65 3.88 (3.75) 0-11.65
Jun 89.14 (56.67)  [0-217.04 89.14 (56.79)  [0-205.42 89.14 (57.38)  |0-217.04
Jul 5.29 (3.39) 0-13.22 15.86 (10.74)  |0-39.66 15.86 (9.98) 0-37.01
Aug 23.41(19.67)  |0-67.63 31.15 (25.21) 0-88.26 36.36 (26.06) [2.6-88.32
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0

oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0

Nov 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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1 GREAT SKUA

Table 11-1 Mean density of great skua recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)

OAA OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0.04 (0.02) 0.01-0.08 0.03 (0.01) 0.01-0.07 0.03 (0.01) 0.01-0.06
May  [0.01(0.01) 0-0.02 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.03
Jun 0.02 (0.01) 0.01-0.05 0.02 (0.01) 0-0.03 0.02 (0.01) 0.01-0.04
Jul 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.05 0.02 (0.01) 0-0.04
Aug 0.17 (0.14) 0-0.49 0.13 (0.09) 0-0.36 0.1(0.07) 0-0.27
Sep o (0) 0-0 o0 (0) 0-0 0.002 (0.002) [0-0.005
Oct 0.01(0.01) 0-0.02 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
Nov 0.01(0.01) 0-0.02 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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estimates of density and abundance per month

Table 11-2 Mean abundance of great skua recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

‘Abundance

OAA

OAA and 2 km buffer

OAA and 4 km buffer
Estimate (S.D.) 95% c.i.

Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0

Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Apr 27.14 (12.37) 7.76-50.48 31.01(13.23) 11.63-58.14 38.77(13.96)  [15.51-65.99
May [3-88(37) 0-11.63 11.63 (8.12) 0-27.15 19.39 (10.81)  |0-38.78
Jun  [15:49 (7.21) 3.87-30.97 15.49 (719)  [3.87-30.97 23.23(8.59)  [7.7442.59
Jul 7.93 (5.68) 0-21.12 21(10.66) 2.58-42.12 26.29 (12.21)  [2.58-49.99
Aug  [113.79(90.4)  [2.65-322.86  [113.79(84.83) [2.65317.55 113.79(83.99)  [2.65-314.9
Sep o (0) 0-0 o0 (0) 0-0 2.63(1.98) 0-5.27

Oct 3.88 (3.47) 0-11.63 3.88 (3.58) 0-11.63 3.88 (3.63) 0-11.63
Nov 3.88 (3.49) 0-11.63 3.88 (3.55) 0-11.63 3.88 (3.45) 0-11.63
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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12 ARCTIC SKUA

Table 12-1 Mean density of Arctic skua recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
L om  ommoimbee  ommaswmbie

Estimate (S.D.) 95% c.i. ‘W Estimate (S.D.) 95% c.i. ‘

Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0

Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0

Apr o (0) 0-0 o (0) 0-0 o (0) 0-0

May o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Jun 0.006 (0.005) |0-0.018 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010

Jul 0.004 (0.004) [0-0.012 0.012 (0.006)  [0-0.024 0.009 (0.005) [0-0.018

Aug  [0(0) 0-0 o (0) 0-0 o (0) 0-0

Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 12-2 Mean abundance of Arctic skua recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer
Month =
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 3.87(3.53) 0-11.61 3.87(3.68) 0-11.61 3.87 (3.61) 0-11.61
Jul 2.64 (2.51) 0-7.93 10.58 (5.44) 0-21.15 10.58 (5.22) 0-21.15
Aug  [0(0) 0-0 0(0) 0-0 o0 (o) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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13 LITTLE AUK

Table 13-1 Mean density of little auk recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
Lo ommiimose  ommismbste
Month - 0
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb 0.004 (0.004) |0-0.012 0.006 (0.005) [0-0.017 0.007 (0.005) |0-0.018
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov 0.006 (0.005) [0-0.018 0.013 (0.007)  [0-0.026 0.017 (0.007)  [0.007-0.030
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0

ﬁ MacArthur
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estimates of density and abundance per month

Table 13-2 Mean abundance of little auk recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer

Month -
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

OAA and 4 km buffer

Estimate (S.D.) 95% c.i.

Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0

Feb  [2.58(2:49) 0-7.75 5.16 (4.83) 0-15.5 7.75(5.89) 0-20.66
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug  [0(0) 0-0 0(0) 0-0 o0 (o) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0

oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov 3.87(3.6) 0-11.61 11.61(5.85) 0-23.22 19.35 (8.12) 7.64-34.93
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0

ﬁ MacArthur

Green
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14 GUILLEMOT

Table 14-1 Mean density of guillemot recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
OAA OAA and 2 km buffer OAA and 4 km buffer
Month -
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0.93(0.15) 0.66-1.26 1.16 (0.14) 0.9-1.46 1.19 (0.13) 0.94-1.45
Feb 0.98(0.24) 0.57-1.51 0.92(0.19) 0.61-1.32 0.94 (0.15) 0.68-1.24
Mar 1.19 (0.15) 0.89-1.5 1.27 (0.14) 1-1.55 1.44 (0.18) 1.13-1.85
Apr 3.29 (0.42) 2.49-4.16 3.48 (0.33) 2.86-4.14 3.79 (0.29) 3.27-4.4
May 0.96 (0.17) 0.64-1.31 1.02 (0.17) 0.72-1.38 1.38 (0.24) 0.97-1.88
Jun 1.68 (0.43) 0.91-2.63 1.49 (0.33) 0.91-2.18 1.44 (0.27) 0.95-2
Jul 3.54 (0.62) 2.41-4.79 3.99 (0.58) 2.88-5.16 3.71(0.44) 2.88-4.63
Aug 2.12 (0.36) 1.43-2.85 2.49 (0.35) 1.84-3.18 2.96 (0.33) 2.36-3.64
Sep 3.35(0.44) 2.52-4.24 3.5(039) 2.78-4.28 3.68(0.36) | 3-4.4
Oct 2.68 (0.38) 1.98-3.46 3.08 (0.36) 2.36-3.78 3.08(0.28) 2.56-3.67
Nov 0.63 (0.11) 0.42-0.86 0.65 (0.09) 0.49-0.83 0.69 (0.08) 0.54-0.83
Dec 0.77 (0.12) 0.55-1.02 0.98 (0.12) 0.75-1.23 1.07 (0.1) 0.87-1.28

\,@ MacArthur

Green
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Table 14-2 Mean density of guillemot (including unidentified auks apportioned using
identified auk ratios) recorded per month in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95%c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jan 1.09 (0.18) 0.77-1.47 1.33 (0.16) 1.04-1.67 1.37 (0.15) 1.07-1.66
Feb 1.05 (0.26) 0.61-1.61 0.98 (0.21) 0.65-1.42 1.01(0.16) 0.73-1.34
Mar 1.29 (0.17) 0.96-1.63 1.37 (0.16) 1.08-1.68 1.54 (0.2) 1.21-1.98
Apr 3.53(0.45) 2.67-4.45 3.7(0.35) 3.05-4.4 4.03(0.3) 3.48-4.67
May 0.99 (0.18) 0.66-1.35 1.04 (0.18) 0.74-1.42 1.43 (0.25) 1.01-1.95
Jun 1.72 (0.44) 0.93-2.69 1.51(0.34) 0.93-2.22 1.46 (0.27) 0.97-2.03
Jul 3.74 (0.66) 2.55-5.06 4.2 (0.61) 3.04-5.43 3.93(0.46) 3.05-4.89
Aug 2.21(0.37) 1.5-2.96 2.58 (0.36) 1.91-3.3 3.05(0.34) 2.44-3.75
Sep 3.51(0.47) 2.63-4.44 3.66 (0.4) 2.91-4.48 3.84(0.38) | 3.13-4.59
Oct 2.84(0.4) 2.11-3.67 3.27 (0.39) 2.51-4.01 3.26 (0.3) 2.71-3.88
Nov 0.75 (0.13) 0.5-1.03 0.78 (0.11) 0.58-1 0.8 (0.09) 0.63-0.97
Dec 0.9 (0.14) 0.65-1.19 1.14 (0.14) 0.87-1.42 1.21(0.12) 0.98-1.44

\,@ MacArthur

Green
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Table 14-3 Mean density of guillemot (including unidentified auks apportioned using

identified auk ratios and accounting for availability bias) recorded per month in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km
buffer.

‘Density (birds km™)
OAA OAA and 2 km buffer OAA and 4 km buffer
Month - 0

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan 1.38 (0.22) 0.98-1.87 1.72 (0.21) 1.34-2.16 1.77(0.19) 1.39-2.15
Feb 1.35 (0.33) 0.79-2.07 1.27 (0.26) 0.84-1.83 1.29 (0.2) 0.93-1.71
Mar 1.65 (0.22) 1.23-2.1 1.76 (0.2) 1.38-2.16 1.99 (0.25) 1.55-2.55
Apr 4.6 (0.59) 3.48-5.81 4.82(0.46) 3.96-5.73 5.24 (0.4) 4.52-6.08
May 1.2 (0.22) 0.8-1.63 1.27 (0.22) 0.9-1.73 1.77 (0.31) 1.24-2.41
Jun 2.22(0.57) 1.2-3.47 1.94 (0.43) 1.19-2.84 1.87(0.35) 1.24-2.6
Jul 4.84(0.85) | 3.36.55 5.44(0.79) 3.94-7.03 5.08 (0.6) 3.94-6.32
Aug 2.89(0.49) | 1.96-3.87 3.38 (0.47) 2.5-4.32 4(0.44) 3.19-4.91
Sep 4.59 (0.61) 3.44-5.8 4.78 (0.53) 3.8-5.85 5.01(0.49) 4.09-5.99
Oct 3.64 (0.52) 2.7-4.71 4.17 (0.49) 3.2-5.11 4.14 (0.38) 3.43-4.92
Nov 0.96 (0.17) 0.64-1.32 1.01(0.14) 0.76-1.3 1.03 (0.11) 0.81-1.25
Dec 1.17 (0.18) 0.84-1.54 1.48 (0.18) 1.13-1.85 1.56 (0.15) 1.27-1.87
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Table 14-4 Mean abundance of guillemot recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer

OAA and 4 km buffer
Month =
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Estimate (S.D.) 95% c.i.

Jan 612.1(99.11) 433.89- 1038.25 805.8- 1379.16 1084.73-
829.24 (126.41) 1301.68 (149.78) 1673.59
Feb 645.45 376.94-988.9 | 818.45 542.19- 1081.82 782.31-
(158.85) (171.44) 1182.55 (171.9) 1438.18
Mar 778.48 584.8-983.89 | 1138.7 894.57- 1669.31 1308.99-
(101.53) (127.89) 1390.5 (212.11) 2142.13
Abr 2162.72 1635.42- 3108.52 2558.17- 4387.66 3786.92-
P | (277.6) 2732.49 (207.9) 3697.81 (332.09) 5089.26
May 632.59 423.06- 908.11 648.06- 1598.84 1125.5-2177.14
(113.55) 857.74 (152.95) 1237.89 (275.57)
Jun 1103.72 596.2-1727.32 | 1328.36 813.28- 1661.48 (309) | 1099.81-
(285.32) (298.39) 1952.07 2308.43
Jul 2323.68 1582.37- 3565.71 2579-42- 4296.34 3336.25-
(408.08) 3142.04 (519.84) 4612.81 (506.12) 5351.04
AU 1391.34 941.02- 2229.26 1643.46- 3426 2735.91-
& (237.69) 1867.68 (308.72) 2846.56 (380.23) 4212.52
e 2200.09 1651.06- 3128.6 2485.52- 4262.39 3474.7-
P (291.36) 2780.59 (344.65) 3826.6 (419.29) 5094.57
Oct 1756.28 1302.57- 2756.54 2112.87- 3566.84 2961.83-
(250.08) 2271.92 (324.46) 3376.96 (328.95) 4245.41
Nov 410.43 274.9-561.44 | 580.9(82.5) | 433.72-743.67 | 797.73(87) | 627.32-
(72:33) 964.37
Dec 507.59 364.03- 879.56 670.23- 1236.04 1003.55-
(78.82) 670.33 (109.81) 1100.42 (119.97) 1476.37
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Table 14-5 Mean abundance of guillemot (including unidentified auks apportioned using

identified auk ratios) recorded per month in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month
Estimate (S.D.) 95%c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jan 712.83 505.29-965.7 | 1193.21 926.07- 1580.61 1243.18-
(115.42) (145.28) 1495.96 (171.66) 1918.05
Feb 689.34 402.67- 880.42 583.94- 1164.45 841.43-
(169.14) 1054.77 (183.39) 1268.99 (184.71) 1546.64
Mar 844.34 630.59- 1227.8 961.9-1503.37 | 1781.66 1394.61-
(112.16) 1071.91 (139.44) (227.44) 2288.27
Apr 2313.91 1749.9- 3310.11 2724.45- 4659.04 4021.77-
(296.76) 2922.41 (316.95) 3937.01 (352.22) 5403.32
Ma 652 (117.19) 435.78- 931.39 664.68- 1653.17 1164.32-
y 884.37 (156.87) 1269.63 (284.61) 2250.51
Jun 1126.96 608.74- 1351.59 827.51- 1692.45 1120.25-
(291.29) 1763.75 (303.63) 1986.25 (314.83) 2351.8
Jul 2456.53 1672.09- 3754.28 2717.51- 4543.17 3528.97-
(431.76) 3322.59 (546.59) 4856.05 (534.7) 5657.33
Aug 1448.6 982.93-1941 2309.92 1706.64- 3532.84 2823.15-
(245.84) (318.26) 2946.59 (390.73) 4340.88
Sep 2304.13 1729.12- 3271.9 2598.23- 4436.94 3615.6-
(305.22) 2912.43 (361.21) 4003.66 (437.19) 5304.79
Oct 1864.84 1383.32- 2927.13 2244.2- 3776.19 3136.48-
(265.31) 2411.68 (344.33) 3585.73 (348.05) 4494.49
Nov 491.76 328.85- 700.96 522.91-897.95 | 929.42 729.87-
(86.77) 672.85 (99.81) (101.93) 1124.67
Dec 592.83 426.13-781.77 | 1019.05 777-66- 1394.9 1132.93-
(91.45) (126.63) 1273.56 (135.14) 1665.51
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Table 14-6 Mean abundance of guillemot (including unidentified auks apportioned
using identified auk ratios and accounting for availability bias) recorded per month in
flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and
4 km buffer.

‘Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer
Month =
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan 906.53 642.6-1228.12 | 1541.87 1196.68- 2045.5 1608.82-
(146.78) (187.73) 1933.09 (222.15) 2482.18
Feb 888.14 518.81- 1136.02 753.57- 1492.35 1078.14-
(217.79) 1358.62 (236.41) 1636.78 (236.62) 1981.7
Mar 1084.47 808.46- 1576.4 1233.87- 2296.8 1797.33-
(144.87) 1378.7 (179.68) 1931.91 (293.42) 2950.28
Apr 3019.34 2283.47- 4306.27 3544.7- 6062.23 5233.54-
(387.1) 3812.74 (412.1) 5121.31 (457.95) 7030.07
May 787.82 524.85- 1133.18 805.95- 2048.97 1439.24-
(142.66) 1070.79 (192.59) 1548.27 (354.89) 2793.42
Jun 1456.13 786.54- 1731.12 1059.89-2544 | 2168.82 1435.59-
(376.36) 2278.98 (388.9) (403.42) 3013.62
Jul 3179.61 2164.62- 4860.91 3519.54- 5874.16 4562.52-
(558.72) 4300.27 (707.08) 6286.13 (691.19) 7314.16
AU 1895.88 1286.32- 3025.21 2235.07- 4625.37 3696.31-
& (321.81) 2540.45 (416.81) 3858.97 (511.49) 5683.12
Sep 3010.67 2259.49- 4275.05 3394.89- 5799.78 4726.06-
(398.73) 3805.31 (471.93) 5231.14 (571.52) 6934.32
Oct 2388.23 1770.92- 3729.67 2857.81- 4784.21 3971.75-
(340.4) 3090.41 (439-35) 4569.45 (441.48) 5694.52
Nov 631.15 (111.35) | 422.17-863.54 | 906.21 676.07- 1192.75 936.69-
(129.01) 1160.83 (130.79) 1443.29
Dec 767.2 551.88-1011.22 | 1321.28 1008.9- 1809.5 1469.9-
(118.08) (163.87) 1650.53 (175.16) 2160.16
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15 RAZORBILL

Table 15-1 Mean density of razorbill recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
Month - 0

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan o (o) 0-0 o (o) 0-0 o (o) 0-0
Feb 0.05 (0.02) 0-0.1 0.04 (0.02) 0.01-0.08 0.03 (0.01) 0.01-0.06
Mar 0.06 (0.03) 0.01-0.12 0.08 (0.03) 0.03-0.14 0.09 (0.03) 0.04-0.16
Apr 0.04 (0.01) 0.01-0.07 0.06 (0.02) 0.03-0.1 0.07 (0.02) 0.04-0.1
May 0.01(0) 0-0.02 0(0) 0-0.01 0.01(0.01) 0-0.03
Jun 0.03 (0.01) 0.01-0.05 0.02 (0.01) 0-0.04 0.04 (0.02) 0.01-0.07
Jul 0.05 (0.03) 0-0.12 0.05 (0.03) 0.01-0.11 0.06 (0.02) 0.02-0.11
Aug 0.06 (0.03) 0.01-0.13 0.06 (0.03) 0.01-0.12 0.05 (0.02) 0.01-0.1
Sep 0.1(0.05) 0.02-0.21 0.13(0.06) 0.03-0.26 0.15 (0.06) 0.05-0.27
Oct 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.04
Nov 0.01(0.01) 0-0.02 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
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Table 15-2 Mean density of razorbill (including unidentified auks apportioned using
identified auk ratios) recorded per month in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jan o (0) 0-0 o (o) 0-0 o (0) 0-0
Feb 0.05 (0.03) 0-0.11 0.05 (0.02) 0.01-0.09 0.04 (0.02) 0.01-0.07
Mar 0.07 (0.03) 0.01-0.14 0.09 (0.03) 0.03-0.17 0.1(0.04) 0.04-0.18
Apr 0.04 (0.01) 0.01-0.07 0.07(0.02) 0.03-0.1 0.07(0.02) 0.04-0.11
May 0.01(0) 0-0.02 0(0) 0-0.01 0.01(0.01) 0-0.03
Jun 0.03 (0.01) 0.01-0.05 0.02 (0.01) 0-0.04 0.04 (0.02) 0.01-0.07
Jul 0.05 (0.03) 0-0.12 0.05 (0.03) 0.01-0.11 0.06 (0.02) 0.02-0.11
Aug 0.06 (0.03) 0.01-0.14 0.06 (0.03) 0.01-0.13 0.05 (0.02) 0.01-0.1
Sep 0.1(0.05) 0.02-0.21 0.13 (0.06) 0.03-0.27 0.15 (0.06) 0.06-0.28
Oct 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.04
Nov 0.01(0.01) 0-0.02 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
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Table 15-3 Mean density of razorbill (including unidentified auks apportioned using
identified auk ratios and accounting for availability bias) recorded per month in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km
buffer.

‘Density (birds km™)

OAA and 4 km buffer

OAA OAA and 2 km buffer

Month - 0
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan o (o) 0-0 o (o) 0-0 o (o) 0-0

Feb 0.06 (0.03) 0-0.12 0.05 (0.02) 0.01-0.1 0.04 (0.02) 0.01-0.08
Mar 0.08 (0.04) 0.02-0.16 0.11(0.04) 0.04-0.2 0.12 (0.04) 0.05-0.21
Apr 0.05 (0.02) 0.01-0.08 0.08 (0.02) 0.04-0.12 0.09 (0.02) 0.05-0.12
May 0.01(0) 0-0.02 0(0) 0-0.01 0.02 (0.01) 0-0.04
Jun 0.04 (0.01) 0.01-0.06 0.03 (0.01) 0.01-0.05 0.05 (0.02) 0.02-0.08
Jul 0.06 (0.04) 0-0.14 0.06 (0.03) 0.01-0.12 0.07 (0.03) 0.03-0.13
Aug 0.07(0.04) 0.02-0.17 0.07 (0.04) 0.01-0.15 0.06 (0.03) 0.02-0.12
Sep 0.12 (0.06) 0.02-0.25 0.16 (0.07) 0.04-0.32 0.19 (0.07) 0.07-0.34
Oct 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.04
Nov 0.01(0.01) 0-0.02 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec 0.01(0.01) 0-0.03 0.02(0.01) 0-0.03 0.01(0.01) 0-0.03
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estimates of density and abundance per month

Table 15-4 Mean abundance of razorbill recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA

OAA and 2 km buffer

OAA and 4 km buffer

Month -
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Estimate (S.D.) 95% c.i.

Jan o (o) 0-0 o (o) 0-0 o (o) 0-0

Feb 30.98 (15.05) | 2.58-64.55 38.73 (16.81) | 7.75-72.29 38.73(16.86) | 7.75-74.87

Mar 38.77 (18.72) | 7.75-77.53 69.78 (26.85) | 23.26-127.93 104.65 42.64-182.16
(36.25)

Apr 27.15(9.29) | 7.76-46.54 54.29 (14.53) | 27.15-85.32 81.44 (18.76) | 46.54-116.44

May 3.88(3.06) 0-11.65 3.88 (3.11) 0-11.65 15.51(9.57) 0-34.9

Jun 19.38 (7.73) | 7.75-34.88 19.38 (7.78) | 3.88-34.88 46.51(17.39) | 15.5-81.39

Jul 31.79 (21.85) | 2.64-79.56 45 (22.9) 10.58-95.36 66.15 (25.56) | 23.79-121.79

Aug 38.88 (21.65) | 7.74-88.26 51.87(26.33) | 7.74-109.13 59.61(26.76) | 15.42-116.87

Sep 65.09 (32.37) | 13.07-135.24 115.05 (53.35) | 28.83-230.04 | 172.75(67.28) | 62.87-316.69

Oct 7.75 (4.96) 0-19.39 11.63 (6.23) 0-23.26 19.39 (13.64) | 0-50.4

Nov 3.87(3.6) 0-11.61 7.75 (7.4) 0-23.24 7.75 (7.07) 0-23.24

Dec 7.75 (4.87) 0-19.37 11.62 (6.35) 0-23.25 11.62 (6.09) 0-23.25

\,@ MacArthur

Green

44|Page



West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.1 - Mean design based
estimates of density and abundance per month

Table 15-5 Mean abundance of razorbill (including unidentified auks apportioned using

identified auk ratios) recorded per month in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95%c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jan 0(0) 0-0 0(o) 0-0 o (0) 0-0
Feb 33.56 (16.41) | 2.58-70.23 41.31(18.26) 7.75-77.97 41.31(18.26) 7.75-80.55
Mar 46.52(22.08) | 9.48-92.18 81.41(31.05) 27.92-148.86 | 120.16 (41.15) | 49.53-208.01
Apr 27.15(9.29) 7.76-46.54 58.17 (15.57) | 29.09-91.41 85.32(19.66) | 48.75-121.98
May 3.88(3.06) 0-11.65 3.88 (3.11) 0-11.65 15.51(9.57) 0-34.9
Jun 19.38 (7.73) | 7.75-34.88 19.38 (7.78) | 3.88-34.88 46.51(17.39) | 15.5-81.39
Jul 31.79 (21.85) | 2.64-79.56 45 (22.9) 10.58-95.36 68.8(26.47) | 24.83-126.39
Aug 41.46 (22.89) | 8.39-93.63 54.45 (27.47) | 8.34-114.1 62.19 (27.69) | 16.39-121.39
Sep 65.09 (32.37) | 13.07-135.24 120.32 30.39-240.38 | 178.02 64.91-326.15

(55.65) (69.23)

Oct 7.75 (4.96) 0-19.39 11.63 (6.23) 0-23.26 19.39 (13.64) | 0-50.4
Nov 3.87(3.6) 0-11.61 7.75(7.4) 0-23.24 7.75 (7.07) 0-23.24
Dec 7.75 (4.87) 0-19.37 11.62 (6.35) 0-23.25 11.62 (6.09) 0-23.25
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Table 15-6 Mean abundance of razorbill (including unidentified auks apportioned using

identified auk ratios and accounting for availability bias) recorded per month in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km
buffer.

‘Abundance
OAA OAA and 2 km buffer OAA and 4 km buffer
Month ——————

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan o (o) 0-0 o (o) 0-0 o (o) 0-0
Feb 38.73(18.95) | 2.95-81.07 49.05(21.62) | 9.29-92.43 49.05 (21.63) | 9.29-95.53
Mar 54.28 (25.44) | 11.2-106.83 96.92 (36.66) | 34.12-176.78 143.41(49.21) | 59.01-248.49

31.02 (10.61) | 8.86-53.18 69.8 (18.68) | 34.9-109.69 100.83 57.62-144.16
Apr
(23.23)
May 3.88(3.06) 0-11.65 3.88 (3.11) 0-11.65 19.38 (11.72) 0-42.65
Jun 23.25(9.27) 9.3-41.86 23.25(9.33) 4.65-41.86 54.26 (20.29) | 18.09-94.96
Jul 37.07(25.24) | 3.17-92.26 52.94 (26.56) | 12.69-111.22 82.02(31.04) | 30-149.38
Aug 49.21(26.61) | 10.32-109.77 64.79 (32.31) | 10.13-134.73 72.54 (31.93) | 19.28-140.68
Se 78.1(38.6) 15.94-161.69 143.87 36.62-286.99 | 217.28 (84.41) | 79.35-397.88
p
(66.31)

Oct 7.75 (4.96) 0-19.39 11.63 (6.23) 0-23.26 19.39 (13.64) | 0-50.4
Nov 3.87(3.6) 0-11.61 7.75 (7.4) 0-23.24 7.75 (7.07) 0-23.24
Dec 7.75 (4.87) 0-19.37 15.5(8.46) 0-31 15.5 (8.12) 0-31
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16 BLACK GUILLEMOT

Table 16-1 Mean density of black guillemot recorded per month in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
OAA OAA and 2 km buffer OAA and 4 km buffer
Month - 0

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan o (o) 0-0 o (o) 0-0 o (o) 0-0
Feb 0(0) 0-0 0(o) 0-0 o (0) 0-0
Mar 0(0) 0-0 0(o) 0-0 o (0) 0-0
Apr o (o) 0-0 0(0) 0-0 0 (o) 0-0
May 0(0) 0-0 0(0) 0-0 0(0) 0-0
Jun 0(0) 0-0 0(0) 0-0 0(0) 0-0
Jul ?(;?(?(?4) 0-0.012 0.003 (0.003) | 0-0.009 0.002 (0.002) | 0-0.007
Aug 0(0) 0-0 0(0) 0-0 0(0) 0-0
Sep 0(0) 0-0 0(0) 0-0 0(0) 0-0
Oct ?6?5065) 0-0.018 ?(;?(;):4) 0-0.013 0.003 (0.003) | 0-0.010
Nov 0(0) 0-0 0(0) 0-0 0(0) 0-0
Dec 0(0) 0-0 0(0) 0-0 0(0) 0-0
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Table 16-2 Mean abundance of black guillemot recorded per month in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer

Month
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan o (o) 0-0 o (o) 0-0 o (o) 0-0
Feb 0(0) 0-0 0(0) 0-0 o (0) 0-0
Mar 0(0) 0-0 0(0) 0-0 o (0) 0-0
Apr o (o) 0-0 o (o) 0-0 o (o) 0-0
May 0(0) 0-0 0(0) 0-0 0(0) 0-0
Jun 0(0) 0-0 0(0) 0-0 0(0) 0-0
Jul 2.58 (2.41) 0-7.75 2.58 (2.39) 0-7.75 2.58 (2.37) 0-7.75
Aug o(0) 0-0 0(0) 0-0 0 (o) 0-0
Sep 0(0) 0-0 0(0) 0-0 0(0) 0-0
Oct 3.88(3.61) 0-11.63 3.88(3.48) 0-11.63 3.88 (3.64) 0-11.63
Nov 0(0) 0-0 0(0) 0-0 0 (o) 0-0
Dec 0(0) 0-0 0(0) 0-0 0(0) 0-0
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17 PUFFIN

Table 17-1 Mean density of puffin recorded per month in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
OAA OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan o (o) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Feb ?C;?(?:S) 0-0.012 0.003 (0.003) | 0-0.09 0.002 (0.002) | 0-0.007
Mar o(0) 0-0 0(0) 0-0 0 (o) 0-0
Apr 1.37(0.2) 0.99-1.76 1.29 (0.15) 0.99-1.59 1.17 (0.12) 0.94-1.39
May 2.02(0.37) 1.39-2.81 2.36 (0.32) 1.76-3.03 2.73 (0.3) 2.16-3.33
Jun 5.49 (1.03) 3.66-7.69 5.06 (0.79) 3.65-6.67 5.03 (0.66) 3.79-6.35
Jul 2.41(0.36) 1.72-3.12 2.74 (0.35) 2.08-3.45 3.13 (0.48) 2.33-4.14
Aug 1.85 (0.35) 1.23-2.59 2.5 (0.41) 1.73-3.35 2.84(0.42) 2.06-3.7
Sep 1.2 (0.18) 0.87-1.59 1.1(0.15) 0.82-1.39 1.05 (0.11) 0.84-1.28
Oct 0.18 (0.05) 0.09-0.27 0.16 (0.04) 0.1-0.24 0.14 (0.03) 0.09-0.21
Nov o (0) 0-0 o (0) 0-0 0.003 (0.003) | 0-0.010
Dec 0.01(0.01) 0-0.02 ?(;?::4) 0-0.013 0.01(0) 0-0.02
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Table 17-2 Mean density of puffin (including unidentified auks apportioned using
identified auk ratios) recorded per month in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jan o (0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Feb 0(0) 0-0.01 0(0) 0-0.01 0(0) 0-0.01
Mar o (o) 0-0 o (o) 0-0 o (o) 0-0
Apr 1.43 (0.21) 1.05-1.86 1.33 (0.16) 1.03-1.67 1.21(0.13) 0.98-1.46
May 2.05(0.37) 1.38-2.8 2.4 (0.33) 1.75-3.04 2.78 (0.31) 2.21-3.42
Jun 5.54 (1.03) 3.7-7.62 5.1(0.76) 3.78-6.68 5.09 (0.67) 3.85-6.5
Jul 2.5 (0.36) 1.8-3.22 2.84 (0.36) 2.19-3.6 3.26 (0.5) 2.4-4.33
Aug 1.9 (0.35) 1.25-2.62 2.56 (0.43) 1.77-3.42 2.91(0.42) 2.14-3.76
Sep 1.24 (0.2) 0.9-1.67 1.13(0.16) 0.85-1.47 1.08 (0.12) 0.88-1.32
Oct 0.18 (0.05) 0.09-0.28 0.16 (0.04) 0.09-0.25 0.15 (0.03) 0.09-0.21
Nov 0(0) 0-0 0(0) 0-0 0(0) 0-0.01
Dec 0.01(0.01) 0-0.02 o (o) 0-0.01 0.01(0) 0-0.02
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Table 17-3 Mean density of puffin (including unidentified auks apportioned using

identified auk ratios and accounting for availability bias) recorded per month in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km
buffer.

‘Density (birds km™)
OAA OAA and 2 km buffer OAA and 4 km buffer
Month -

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan o (o) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Feb 0(0) 0-0.01 0(o) 0-0.01 0(0) 0-0.01
Mar 0(0) 0-0 0(o) 0-0 o (0) 0-0
Apr 1.62 (0.24) 1.2-2.12 1.52 (0.18) 1.18-1.91 1.38 (0.14) 1.12-1.67
May 2.35(0.42) 1.58-3.21 2.75 (0.38) 2-3.49 3.19 (0.36) 2.54-3.92
Jun 6.41(1.19) 4.28-8.84 5.9 (0.88) 4.37-7.72 5.87(0.77) 4.44-7.51
Jul 2.9 (0.42) 2.09-3.73 3.29 (0.42) 2.53-4.17 3.77 (0.58) 2.78-5.02
Aug 2.21(0.41) 1.45-3.04 2.98 (0.5) 2.06-3.98 3.38(0.49) 2.48-4.36
Sep 1.44 (0.23) 1.05-1.94 1.32(0.18) 0.99-1.71 1.25 (0.14) 1.02-1.53
Oct 0.21(0.05) 0.1-0.32 0.19 (0.04) 0.11-0.29 0.17 (0.04) 0.1-0.25
Nov o (0) 0-0 o (0) 0-0 0(0) 0-0.01
Dec 0.01(0.01) 0-0.02 0(0) 0-0.01 0.01(0) 0-0.02
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Table 17-4 Mean abundance of puffin recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance
OAA OAA and 2 km buffer OAA and 4 km buffer
Month ——————
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan o (o) 0-0 7.75(7.23) 0-23.24 7.75(7.19) 0-23.24
Feb 2.58 (2.29) 0-7.75 2.58 (2.38) 0-7.75 2.58 (2.35) 0-7.75
Mar 0(0) 0-0 0(0) 0-0 o (0) 0-0
902.34 (131.7) | 666.09- 1150.22 894.5- 1351.7 1095.87-
Apr
1177.35 (139.47) 1448.65 (139.92) 1634.45
May 1327.53 892.71- 2111.59 1537.15- 3159.54 2515.18-
(239.86) 1816.59 (290.96) 2678.26 (352.31) 3885.49
Jun 3606.28 2409.35- 4520.43 3354.28- 5818.07 4404.1-
(670.15) 4966.01 (674.68) 5918.86 (763.61) 7433.84
Jul 1582.5 1140.11- 2448.91 1885.38- 3623.96 2679.72-
(229.72) 2035.81 (309.68) 3102.79 (551.62) 4802.14
Aug 1211.58 794.59- 2233.42 1539.94- 3289.09 2411.74-
(225.93) 1672.87 (376.14) 2986.92 (473-45) 4249.89
Sep 790.75 575.38- 982.33 741-1275.56 1215.77 987.23-
(124.39) 1065.76 (135.05) (131.39) 1485.67
Oct 116.31(30.45) | 58.16-182.22 143.45 (33.9) | 81.32-217.11 166.71(35.42) | 100.8-240.37
Nov o (0) 0-0 o (o) 0-0 3.88(3.52) 0-11.63
Dec 3.87(3.89) 0-11.62 3.87(3.68) 0-11.62 7.75(4.8) 0-19.37
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Table 17-5 Mean abundance of puffin (including unidentified auks apportioned using

identified auk ratios) recorded per month in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month
Estimate (S.D.) 95%c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jan 0(0) 0-0 7.75 (7.23) 0-23.24 7.75 (7.19) 0-23.24
Feb 2.58 (2.29) 0-7.75 2.58 (2.38) 0-7.75 2.58 (2.35) 0-7.75
Mar o (o) 0-0 o (o) 0-0 o (o) 0-0
Aor 937.21 691.73- 1188.96 924.5-1497.62 | 1398.2 1133.47-
P (136.87) 1223.06 (144.23) (144.77) 1690.82
May 1343.06 903.33- 2146.53 1562.91- 3217.76 2561.49-
(242.56) 1837.64 (295.59) 2722.17 (358.83) 3957.13
Jun 3633.39 2426.62- 4559.14 3382.09- 5883.9 4452.97-
(675.66) 5004.1 (681.04) 5970.84 (772:77) 7519.14
Jul 1640.84 1182.2-2111.16 | 2539.01 1954.96- 3772.63 2780.39-
(238.16) (321.31) 3218.57 (581.14) 5014.9
Aug 1245.39 817.77- 2290.78 1583.01- 3367.53 2470.89-
(231.56) 1717.95 (383.78) 3059.91 (483.51) 4348.32
Sep 814.15 592.47- 1010.9 762.54- 1249.5 1014.79-
(128.07) 1097.29 (138.96) 1312.51 (134.96) 1526.76
Oct 116.31(30.45) | 58.16-182.22 147.33 83.58-222.77 170.59 103.24-245.83
(34.74) (36.19)
Nov 0(0) 0-0 0(0) 0-0 3.88(3.52) 0-11.63
Dec 3.87(3.89) 0-11.62 3.87(3.68) 0-11.62 7.75 (4.8) 0-19.37
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Table 17-6 Mean abundance of puffin (including unidentified auks apportioned using
identified auk ratios and accounting for availability bias) recorded per month in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km
buffer.

‘Abundance
OAA OAA and 2 km buffer OAA and 4 km buffer
Month -1
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan o (o) 0-0 7.75(7.23) 0-23.24 7.75(7.19) 0-23.24
Feb 2.58 (2.29) 0-7.75 2.58 (2.38) 0-7.75 2.58 (2.35) 0-7.75
Mar 0(0) 0-0 0(o) 0-0 0(0) 0-0
Apr 1065.03 785.78- 1355.53 1053.67- 1599.64 1296.59-
(155.78) 1390.58 (164.63) 1707.93 (165.7) 1934.68
Ma 1541.02 1036.38- 2460.94 1791.69- 3687.41 2934.31-
y (278.37) 2108.62 (338.97) 3121.08 (411.81) 4535.91
Jun 4210.54 2811.13- 5271.86 3909.96- 6794.16 5141.13-
(783.53) 5799.-84 (788.04) 6905.42 (892.72) 8683.28
Jul 1901.67 1370.14- 2942.06 2265.32- 4363.39 3213.98-
(276.02) 2446.87 (372.35) 3729.66 (673-48) 5803.23
Au 1448.62 951.36- 2663.37 1840.37- 3909.92 2869.19-
g (269.26) 1998.08 (446.26) 3557.68 (561.25) 5048.54
Sep 946.39 688.86- 1176.77 887.77- 1451.68 1179.21-
(148.78) 1275.31 (161.71) 1527.79 (156.7) 1773.63
Oct 135.7(35.63) | 67.65-212.85 | 170.59 96.79-257.91 | 197.73 119.55-285.1
(40.22) (42.02)
Nov o (0) 0-0 o (0) 0-0 3.88(3.52) 0-11.63
Dec 3.87(3.89) 0-11.62 3.87(3.68) 0-11.62 7.75(4.8) 0-19.37
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18 AUK SPECIES GROUP (GUILLEMOT, RAZORBILL OR PUFFIN)

Table 18-1 Mean density of unidentified auk species (guillemot, razorbill or puffin)
recorded per month in flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2
km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95%c.i.
Jan 0.12 (0.04) 0.05-0.2 0.14 (0.04) 0.08-0.21 0.11(0.03) 0.05-0.17
Feb 0.02 (0.01) 0-0.05 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.04
Mar 0.02 (0.01) 0-0.05 0.03 (0.02) 0-0.06 0.02(0.01) 0.01-0.05
Apr 0.2 (0.05) 0.11-0.31 0.19 (0.04) 0.11-0.27 0.2(0.04) 0.13-0.27
May 0.04 (0.02) 0.01-0.09 0.06 (0.02) 0.02-0.1 0.07 (0.02) 0.03-0.12
Jun 0.06 (0.03) 0.02-0.12 0.06 (0.02) 0.02-0.1 0.07 (0.02) 0.04-0.11
Jul 0.27(0.07) 0.14-0.42 0.28 (0.06) 0.17-0.4 0.3 (0.06) 0.2-0.43
Aug 0.12 (0.04) 0.05-0.21 0.14 (0.03) 0.08-0.21 0.14 (0.03) 0.08-0.2
Sep 0.13(0.04) 0.06-0.21 0.13 (0.03) 0.07-0.19 0.12 (0.03) 0.06-0.18
Oct 0.06 (0.03) 0.02-0.12 0.08 (0.03) 0.03-0.13 0.07(0.02) 0.03-0.12
Nov 0.08 (0.03) 0.03-0.15 0.09 (0.03) 0.04-0.15 0.07(0.02) 0.03-0.12
Dec 0.05 (0.02) 0.01-0.09 0.05 (0.02) 0.02-0.08 0.04 (0.01) 0.02-0.07
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Table 18-2 Mean abundance of unidentified auk species (guillemot, razorbill or puffin)
recorded per month in flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2
km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month
Estimate (S.D.) 95%c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jan 77.48 (26.83) | 30.99-131.72 123.97 (31.46) | 69.54-185.95 | 123.97(31.64) | 61.98-193.7
Feb 12.91(9.19) 0-33.57 12.91(9.06) 0-33.57 18.07(10.48) | 2.58-41.31
Mar 15.49 (9.19) | 0-34.85 23.24(13.54) | 3.87-50.46 27.11(13.65) | 7.75-54.23
A 131.77 (35.06) | 69.77-205.49 | 170.54 100.8-244.17 | 228.71(41.66) | 154.98-317.84
pr
(36.06)
May 27.17 (14.35) | 3.88-58.21 50.46 (19.66) | 19.41-93.15 85.39 (25.56) | 38.82-139.72
Jun 38.72(17.76) | 11.61-77.44 50.33(19.06) | 19.36-92.93 85.18 (23.31) | 42.59-131.65
Jul 175.32 (47.22) | 93.07-276.1 249.58 154.01-355.54 | 350.64 231.29-496.61
(53.69) (68.36)
Aug 80.53 (26.44) | 31.05-135.27 122.29 67.57-184.85 159.03 93.76-226.96
(29.88) (35.18)
Se 83.38(25.32) | 39.16-135.39 | 112.1(30.44) | 60.03-172.1 135.45 72.99-208.23
p
(34-49)
Oct 42.65(16.79) | 11.63-77.54 73.66 (23.88) | 27.14-120.28 85.29 (24.49) | 38.77-135.69
Nov 54.22 (20.07) | 19.36-96.83 77.46 (24.89) | 34.85-135.57 | 81.34(26.11) | 30.98-135.57
Dec 31(13.71) 7.75-58.12 42.62(15.46) | 19.28-73.62 46.5 (16.07) 19.37-81.37
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19 LARGE AUK SPECIES GROUP (GUILLEMOT OR RAZORBILL)

Table 19-1 Mean density of unidentified large auk species (guillemot or razorbill)
recorded per month in flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2
km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95%c.i.
Jan 0.04 (0.02) 0-0.08 0.03 (0.02) 0.01-0.07 0.07 (0.02) 0.03-0.11
Feb 0.05 (0.02) 0.01-0.1 0.06 (0.02) 0.02-0.1 0.06 (0.02) 0.02-0.1
Mar 0.09 (0.04) 0.03-0.17 0.09 (0.03) 0.03-0.15 0.09 (0.03) 0.04-0.14
Apr 0.08 (0.03) 0.04-0.14 0.08 (0.02) 0.04-0.13 0.08 (0.02) 0.04-0.12
May 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.05
Jun 0.02(0.02) 0-0.05 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03
Jul 0.02 (0.01) 0-0.05 0.04 (0.01) 0.01-0.06 0.04 (0.01) 0.02-0.07
Aug 0.02 (0.01) 0-0.05 0.02(0.01) 0-0.04 0.02 (0.01) 0-0.05
Sep 0.07(0.04) 0.01-0.16 0.07(0.04) 0.01-0.16 0.07 (0.03) 0.02-0.13
Oct 0.1(0.03) 0.04-0.17 0.11 (0.03) 0.05-0.18 0.11 (0.03) 0.06-0.16
Nov 0.04 (0.02) 0.01-0.09 0.05 (0.02) 0.02-0.09 0.04 (0.01) 0.02-0.07
Dec 0.08 (0.03) 0.02-0.15 0.11(0.04) 0.04-0.18 0.1(0.03) 0.04-0.16
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Table 19-2 Mean abundance of unidentified large auk species (guillemot or razorbill)
recorded per month in flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2
km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95%c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jan 23.24 (12.86) | 0-54.24 30.99 (14.31) | 7.75-61.98 77.48 (25.31) | 30.99-131.72
Feb 33.56 (14.5) 7.75-64.55 51.64 (18.4) 20.66-87.85 67.14 (23.33) | 25.82-116.2
Mar 58.12(23.93) | 19.37-108.49 | 77.49 (26.62) | 31-135.61 100.75 42.62-166.62

(32.05)

Apr 54.28 (17.55) | 23.27-89.16 73.66 (20.87) | 34.9-120.17 93.04 (22.63) | 50.41-139.54
May 7.76 (7.32) 0-23.29 7.76 (7.39) 0-23.29 27.17(16.74) | 0-58.21
Jun 11.62 (11.07) 0-34.86 11.62 (10.71) 0-34.86 11.62 (10.95) | 0-34.86
Jul 15.86 (8.51) 2.64-34.37 31.73 (11.37) 10.58-55.52 50.17 (15.77) 23.79-81.9
Aug 13.12 (8.58) 0-31.48 15.73 (10.96) | 0-39.29 28.84 (14.31) | 5.25-60.25
Sep 46.64 (26.26) | 5.17-106.31 65.04 (35.05) | 10.38-143.14 78.11(35.45) | 23.45-156.16
Oct 65.91(21.23) | 27.14-112.43 100.8 (28.41) | 46.52-158.96 | 127.94 (29.91) | 69.79-189.97
Nov 27.11 (12.82) 3.87-58.09 42.6 (16.37) 15.49-77.46 50.35(17.24) | 19.26-85.21
Dec 54.25(21.84) | 15.5-100.74 96.87 (31.57) | 38.75-162.74 | 112.37(34.23) | 50.37-182.11
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20 RED-THROATED DIVER

Table 20-1 Mean density of red-throated diver recorded per month in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
(0. OAA and 2 km buffer %
Month
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May [0(0) 0-0 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0.006 (0.006) |0-0.018 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
Nov o (0) 0-0 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 20-2 Mean abundance of red-throated diver recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer

Month
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May [0(0) 0-0 3.88(3.2) 0-11.65 3.88 (3.34) 0-11.65
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug  [0(0) 0-0 0(0) 0-0 o0 (o) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 3.88 (3.66) 0-11.63 3.88 (3.52) 0-11.63 3.88 (3.58) 0-11.63
Nov 0 (0) 0-0 3.87(3.45) 0-11.61 3.87(3.38) 0-11.61
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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21 GREAT NORTHERN DIVER

Table 21-1 Mean density of great northern diver recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
(0. OAA and 2 km buffer %
Month
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May  [0.012(0.011)  |0-0.035 0.009 (0.008) |0-0.026 0.007 (0.006) [0-0.020
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0.006 (0.006) [0-0.02 0.004 (0.004) [0-0.013 0.003(0.003) |0-0.010
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 21-2 Mean abundance of great northern diver recorded per month in flight and
on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance
(0].Y: OAA and 2 km buffer %
Month - 0

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May 7.76 (7.01) 0-23.27 7.76 (7.1) 0-23.27 7.76 (7.32) 0-23.27
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0

3.88 (3.51) 0-11.63

Oct 3.88 (3.64) 0-11.63

3.88 (3.41) 0-11.63

Nov

0 (0)

0(0)

0 (0)

Dec

o (0)

o0 (0)

o (0)
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22 EUROPEAN STORM-PETREL

Table 22-1 Mean density of European storm-petrel recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
(0. OAA and 2 km buffer %
Month
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0.1(0.04) 0.04-0.18 0.08 (0.03) 0.03-0.15 0.08 (0.03) 0.04-0.14
Sep 0.02 (0.01) 0-0.03 0.01(0.01) 0-0.03 0.04 (0.03) 0-0.09
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 22-2 Mean abundance of European storm-petrel recorded per month in flight and
on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

Month -
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

OAA

OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95% c.i.

Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug  [67.11(24.75)  [23.23-118.74  [74.85(25.27) [30.97-131.64  |95.58(30.15)  |41.3-157.74
Sep 10.33 (4.46) 2.58-18.08 12.91(5.32) 2.58-23.24 41.32(30.96)  [5.17-108.53
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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23 FULMAR

Table 23-1 Mean density of fulmar recorded per month in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)

OAA and 4 km buffer

Estimate (S.D.) 95% c.i. ‘

OAA OAA and 2 km buffer

Estimate (S.D.) 95% c.i.

‘Estimate (S.D.) 95%c.i.

Jan 1.91(0.35) 1.31-2.67 2.15 (0.34) 1.54-2.84 2.42(0.28) 1.92-3
Feb 0.99 (0.17) 0.67-1.34 1.09 (0.17) 0.79-1.45 1.17 (0.13) 0.93-1.43
Mar  [1.81(0.3) 1.31-2.46 1.88 (0.25) 1.44-2.43 1.82(0.2) 1.46-2.2
Apr 0.57 (0.19) 0.28-0.99 0.5 (0.15) 0.29-0.82 0.49 (0.12) 0.31-0.74
May  [0-13(0.03) 0.07-0.2 0.26 (0.06) 0.15-0.37 0.23 (0.05) 0.14-0.33
Jun 0.09 (0.02) 0.05-0.14 0.1(0.02) 0.06-0.13 0.09 (0.02) 0.06-0.12
Jul 0.52 (0.12) 0.32-0.78 0.54 (0.09) 0.37-0.73 0.66 (0.1) 0.48-0.85
Aug 1.42 (0.46) 0.65-2.42 1.24 (0.35) 0.65-1.97 1.17 (0.27) 0.7-1.74
Sep 2.39 (0.78) 1.09-4.03 2.14 (0.61) 1.17-3.47 1.91(0.48) 1.12-2.93
Oct 1.97 (0.69) 0.82-3.46 1.93 (0.52) 1.03-3.07 2.56 (0.61) 1.51-3.85
Nov 0.96 (0.26) 0.53-1.55 0.91(0.2) 0.57-1.34 1.7 (0.45) 0.91-2.62
Dec 2.49 (0.54) 1.5-3.56 3.1(0.74) 1.78-4.58 2.97 (0.63) 1.87-4.28
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Table 23-2 Mean abundance of fulmar recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA and 2 km buffer OAA and 4 km buffer

OAA

Estimate (S.D.)

95% C.i.

Estimate (S.D.)

95% C.i.

Jan 1255.19 (226.74) [860.04-1751.07 [1921.53 (300.39)[1379.16-2541.96 [2797.07 (320.96) [2223.51-3471.73
Feb 648.21(112.41)  1441.62-878.1 976.18 (151.6)  [702.39-1298.97 [1355.81(155.62) [1074.34-1658.01
Mar 1189.88 (193.89)|856.62-1616.2  [1682.13 (226.44)(1290.74-2174.34 [2104.59 (227.3)  [1693.73-2550.39
Apr 371.72 (125.83) [185.74-646.88 (449.16 (133.24) [263.09-735.94 [569.21(138.41)  [363.85-856.08
May 85.36 (22.77)  42.69-131.91 228.83(51.78) [131.88-329.64 [267.64(55.73)  [166.82-383.96
Jun  [61.94(14.65) [34.84-92.92  (85.17(17.2) 54.1-120.02 104.53(17.97)  [69.69-139.37

Jul 341.54(78.41) [209.08-514.03 485.2(84.21)  [331.54-654.84 |758.63(111.63)  [554.37-981.61

Aug 930.9 (304.45) [429.01-1586.52 [1105.01(314.62) [577.12-1763.15  [1357.49 (312.09) |813.7-2015.34

Sep 1566.3 (512.16) [717.58-2643.05 [1917.82 (541.06) [1042.9-3100.78 [2204.62 (552.93) [1296.01-3392.07
Oct  [1294.92(453.57)/538.81-2268.14 [1721.39 (467.9) (918.85-2749.37 [2965.9 (710.89) [1752.01-4458.83
Nov 631.7 (170.75)  [348.64-1015.46 (813.77 (183.24) [507.56-1201.49 [1971.75 (520.66) [1049.65-3025.51
Dec  [1635.12(356.39)(987.76-2336.63 [2774.25 (662.37)[1592.39-4099.57(3432.94 (724.53) [2161.86-4955.76
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24 CORY'S SHEARWATER

Table 24-1 Mean density of Cory's shearwater recorded per month in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
Lo ommiimose  ommismbste
Month - 0
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0.004 (0.004) |[0-0.012 0.003(0.003) |0-0.009 0.002 (0.002) [0-0.007
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0

ﬁ MacArthur

Green 67|Page



West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.1 - Mean design based
estimates of density and abundance per month

Table 24-2 Mean abundance of Cory's shearwater recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer

Month
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Feb  [0(0) 0-0 0(0) 0-0 0 (0) 0-0
Mar  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Apr  [0(0) 0-0 0 (0) 0-0 0 (0) 00
May [0(0) 0-0 0(0) 0-0 0(0) 0-0
Jun  [0(0) 0-0 0(0) 0-0 0(0) 0-0
jul - o(o) 0-0 0(0) 0-0 0(0) 0-0
Aug  [2-58(2.48) 0-7.74 2.58 (2.45) 0-7.74 2.58 (2.31) 0-7.74
sep  [0(0) 0-0 0(0) 0-0 0(0) 0-0
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Dec  [0(0) 0-0 0(0) 0-0 0(0) 0-0
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25

SOOTY SHEARWATER

Table 25-1 Mean density of sooty shearwater recorded per month in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
(0. OAA and 2 km buffer %
Month
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0.004 (0.004) |[0-0.012 0.006 (0.004) |0-0.014 0.004 (0.003) [0-0.011
Sep o (0) 0-0 0.003(0.002) |0-0.009 0.002 (0.002) [0-0.007
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 25-2 Mean abundance of sooty shearwater recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer

Month
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Feb  [0(0) 0-0 0(0) 0-0 0 (0) 0-0
Mar  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Apr [0(0) 0-0 0 (0) 0-0 0 (0) 00
May [0(0) 0-0 0(0) 0-0 0(0) 0-0
Jun  [0(0) 0-0 0(0) 0-0 0(0) 0-0
jul - o(o) 0-0 0(0) 0-0 0(0) 0-0
Aug  [-58(2.45) 0-7.74 5.16 (3.29) 0-12.91 5.16 (3.46) 0-12.91
Sep [0(0) 0-0 2.58 (2.22) 0-7.75 2.58 (2.24) 0-7.75
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Dec  [0(0) 0-0 0(0) 0-0 0(0) 0-0
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26 GREAT SHEARWATER

Table 26-1 Mean density of great shearwater recorded per month in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
Lo ommiimose  ommismbste
Month - 0
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar [0(0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr o (0) 0-0 o (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug  [0(0) 0-0 o (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 0.002 (0.002) [0-0.007
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 26-2 Mean abundance of great shearwater recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA and 4 km buffer

OAA OAA and 2 km buffer

Month -
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Jan  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Feb  [0(0) 0-0 0(0) 0-0 0 (0) 0-0
Mar  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Apr  [0(0) 0-0 0 (0) 0-0 0(0) 00
May [0(0) 0-0 0(0) 0-0 0(0) 0-0
Jun  [0(0) 0-0 0(0) 0-0 0(0) 0-0
jul - o(o) 0-0 0(0) 0-0 0(0) 0-0
Aug  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Sep  [0(0) 0-0 0(0) 0-0 2.63(2.28)  [0-7.9
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Dec  [0(0) 0-0 0(0) 0-0 0(0) 0-0
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27 MANX SHEARWATER

Table 27-1 Mean density of Manx shearwater recorded per month in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
May [0(0) 0-0 o (o) 0-0 0 (0) 0-0
Jun 0.006 (0.005) |0-0.018 0.009 (0.006) [0-0.022 0.007 (0.005) [0-0.017
Jul 0.004 (0.004) |[0-0.012 0.003(0.003) |0-0.009 0.007 (0.004) |0-0.014
Aug 0.004 (0.003) [0-0.012 0.003(0.002) |0-0.009 0.007 (0.005) |0-0.016
Sep 0.004 (0.004) [0-0.012 0.003(0.003) |0-0.009 0.007 (0.005) |0-0.018
Oct o (0) 0-0 0(0) 0-0 0.003(0.003) [0-0.010
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 27-2 Mean abundance of Manx shearwater recorded per month in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

(0).V. OAA and 2 km buffer %

Estimate (S.D.) 95% c.i. Whtimate (S.D.) 95%c.i.
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
May [0(0) 0-0 o (o) 0-0 0 (0) 0-0
Jun 3.88 (3.54) 0-11.63 7.75 (5.15) 0-19.38 7.75 (5.28) 0-19.38
Jul 2.64 (2.48) 0-7.93 2.64 (2.43) 0-7.93 7.93 (4.1) 0-15.86
Aug 2.6 (2.14) 0-7.8 2.6 (2.13) 0-7.8 7.78 (5.25) 0-18.15
Sep  [2-63(2:55) 0-7.9 2.63(2.49) 0-7.9 785 (5.87) 0-20.92
Oct 0 (0) 0-0 0 (0) 0-0 3.88 (3.34) 0-11.63
Nov 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Dec o (0) 0-0 o0 (0) 0-0 o (0) 0-0
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28 GANNET

Table 28-1 Mean density of gannet recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
Month -

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0.04 (0.02) 0-0.08 0.03(0.02) 0.01-0.08 0.03 (0.01) 0.01-0.05
Feb 0.07(0.03) 0.03-0.14 0.07 (0.02) 0.03-0.11 0.08 (0.02) 0.03-0.13
Mar  [0.13(0.04) 0.06-0.2 0.14 (0.03) 0.08-0.21 0.14 (0.03) 0.09-0.2
Apr 0.68 (0.13) 0.45-0.95 0.68 (0.1) 0.49-0.88 0.64 (0.08) 0.48-0.8
May  [0-38(0.09) 0.22-0.58 0.42 (0.08) 0.27-0.59 0.47 (0.09) 0.32-0.66
Jun 0.4 (0.1) 0.22-0.61 0.38 (0.08) 0.23-0.55 0.35 (0.06) 0.24-0.49
Jul 0.48 (0.15) 0.24-0.81 0.45 (0.12) 0.26-0.71 0.56 (0.17) 0.29-0.93
Aug 1.3 (0.72) 0.35-2.98 1.07 (0.53) 0.36-2.31 1.06 (0.49) 0.39-2.18
Sep 1.03 (0.16) 0.73-1.35 1.01(0.13) 0.76-1.27 1.11(0.15) 0.84-1.42
Oct 1.43 (0.21) 1.01-1.86 1.31(0.16) 1-1.63 1.21(0.14) 0.96-1.49
Nov 0.02 (0.01) 0-0.05 0.04 (0.02) 0.01-0.08 0.04 (0.02) 0.01-0.07
Dec 0.05 (0.02) 0.01-0.09 0.05 (0.02) 0.01-0.1 0.04 (0.02) 0.01-0.08
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Table 28-2 Mean abundance of gannet recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA

OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

Estimate (S.D.)

95% C.i.

Jan  [3.24(13.62)  [0-54.24 30.99(15.7)  [7.7569.73 30.99(15.42)  [7.75-61.98

Feb 49.06 (19.09) [18.07-92.96 59.39 (20.46)  [23.24-100.77 00.38 (28.61)  [38.73-152.36
Mar 85.29 (23.26)  |42.65-131.8 127.92 (29.52) [73.66-189.94  [166.67 (34.32) [104.66-236.43
Apr  |445.17(83.16) |298.03-623.28 |603.93 (88.38) [437.35-785.91 [739.47(92.44) [553.6-921.54
May 252.02 (59) 143.46-379.97 [376.12(74.86) [240.4-527.33  |546.8 (100.42) [368.39-760.12
Jun  [263.36(65.56) [147.17-398.9  [336.96(73.49) [201.4-488 406.67(72.2)  [278.77-565.46
Jul 314.15 (100.74) [157.85-534.41  |400.83 (105.65) [231.56-633.95  [653.26 (196.04) [337.23-1070.65
Aug 851.66 (473.86) [229.74-1956.32 [958.12 (477.89) [318.11-2070.05 [1228.14 (564.46)(451.02-2522.46
Sep 673.71(105.33) [481.74-888.85 [902.28 (116.67) 679.07-1135.98 [1284.07 (172.37) |[967.58-1639.74
Oct 038.23 (140.2) [662.97-1221.26 [1170.85 (146.55) |891.52-1461.73  [1399.6 (158.31) [1108.82-1721.58
Nov 11.62 (8.68) 0-30.98 34.85(16.65)  [7.74-69.71 46.47 (18.29)  [15.39-85.21
Dec 31(15.31) 7.75-61.99 42.62 (18.84)  [11.62-85.24 46.5 (19.68) 11.62-89.12
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29

SHAG

Table 29-1 Mean density of shag recorded per month in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Density (birds km™)
(0. OAA and 2 km buffer %
Month
Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. ‘
Jan 0 (0) 0-0 0(0) 0-0 o0 (0) 0-0
Feb  [0(0) 0-0 0 (0) 0-0 o (0) 0-0.01
Mar  [0(0) 0-0 o (o) 0-0 0 (0) 0-0
Apr 0.01(0.01) 0-0.02 0.01(0.01) 0-0.02 0.01(0.01) 0-0.02
May [0(0) 0-0 o (o) 0-0 0 (0) 0-0
Jun o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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Table 29-2 Mean abundance of shag recorded per month in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

‘Abundance

OAA OAA and 2 km buffer

Month -
Estimate (S.D.) 95% c.i. Estimate (S.D.) 95% c.i.

OAA and 4 km buffer

Estimate (S.D.) 95% c.i.

Jan  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Feb  0(0) 0-0 0(0) 0-0 2.58 (2.45) 0-7.75
Mar  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Apr  [3-88(3.64) 0-11.63 7.76 (5.13) 0-19.39 11.63 (6.4) 0-27.15
May [0(0) 0-0 0(0) 0-0 0(0) 0-0
Jun  [0(0) 0-0 0(0) 0-0 0(0) 0-0

jul - o(o) 0-0 0(0) 0-0 0(0) 0-0
Aug  [0(0) 0-0 0(0) 0-0 0(0) 0-0
sep  [0(0) 0-0 0(0) 0-0 0(0) 0-0
oct  [0(0) 0-0 o (0) 0-0 0 (0) 0-0
Nov  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Dec  [0(0) 0-0 0(0) 0-0 0(0) 0-0
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density and abundance per survey

1

INTRODUCTION

This Annex provides tables of bird density and abundance recorded in each survey by HiDef
Aerial Surveying Limited (HiDef) for the West of Orkney Windfarm (‘the Project’) Offshore
Environmental Impact Assessment (EIA) Report and Offshore Report to Inform Appropriate
Assessment (RIAA).

The tables provide density and abundance estimates for each species recorded in flight and on
the sea within the OAA plus a 2 km and a 4 km buffer per survey. These estimates have been
derived from data collected over 27 surveys between July 2020 to September 2022.

For auk species (guillemots, razorbills and puffins), the density and abundance tables have
been split into three categories including:

1. Birds not accounting for unidentified auks and availability bias;
2. Birds including unidentified auks apportioned using identified auk ratios; and

3. Birds including unidentified auks apportioned using identified auk ratios and accounting
for availability bias.

Density/abundance estimates standard deviation (S.D.) and 95% confidence interval (c.i.) range
are provided for each of the 27 surveys. For full methodology details on density and abundance
calculations, refer to the Supporting Study (SS12): Offshore ornithology technical supporting
study.
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Table 1-1 Key to species density and abundance tables.

Species Section Number

Kittiwake 2
Black-headed gull 0
Little gull 4
Common gull 5
Great black-backed gull | 6
Herring gull

Lesser black-backed gull | 8

Common tern 9

Arctic tern 10
Great skua 1

Arctic skua 12
Little auk 13
Guillemot 14
Razorbill 15
Black guillemot 16
Puffin 17
Auk species group 18

Large auk species group | 19

Red-throated diver 20

Great northern diver 21

European storm-petrel | 22

Fulmar 23
Cory’s shearwater 24
Sooty shearwater 25
Great shearwater 0

Manx shearwater 27
Gannet 28
Shag 29

ﬁ MacArthur

Green 9|Page
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2

KITTIWAKE

Table 2-1 Density of kittiwakes recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA

OAA and2 km buffer OAA and 4 km buffer

Estimate (S.D.) |95%c.i. Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.

Jul-2020 0.28 (0.18) 0.04-0.67 0.27(0.13) 0.08-0.56 0.26 (0.1) 0.1-0.49
Aug-2020 0.28 (0.07) 0.15-0.41 0.26 (0.05) 0.16-0.37 0.27 (0.04) 0.19-0.36
Sep-2020 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.04 0.01(0.01) 0-0.03
Oct-2020 1.02 (0.25) 0.58-1.54 1.12 (0.21) 0.75-1.55 1.25 (0.21) 0.86-1.66
Nov-2020 0.3(0.07) 0.17-0.45 0.26 (0.05) 0.16-0.37 0.2 (0.04) 0.13-0.29
Dec-2020 0.11(0.05) 0.04-0.2 0.11(0.04) 0.04-0.2 0.11(0.03) 0.05-0.17
Jan-2021 0.07 (0.03) 0.02-0.13 0.1(0.03) 0.05-0.16 0.1(0.02) 0.06-0.15
Feb-2021 0.33(0.08) 0.18-0.5 0.26 (0.06) 0.15-0.39 0.22(0.05) 0.13-0.32
Mar-2021 1.29 (0.29) 0.77-1.91 1.33 (0.22) 0.91-1.76 1.37 (0.16) 1.06-1.69
Apr-2021 0.46 (0.09) 0.31-0.65 0.56 (0.1) 0.37-0.75 0.54 (0.08) 0.4-0.71
May-2021 0.06 (0.05) 0-0.18 0.08 (0.06) 0-0.23 0.07(0.05) 0.01-0.17
Jun-2021 0.2 (0.13) 0.02-0.5 0.16 (0.1) 0.03-0.37 0.14 (0.07) 0.03-0.3
Jul-2021 0.12 (0.04) 0.06-0.19 0.11(0.03) 0.06-0.18 0.11(0.03) 0.07-0.17
Aug2021  [0(0) 00 0(0) 00 0(0) 00
Sep-2021 0.24 (0.08) 0.08-0.41 0.17 (0.06) 0.06-0.3 0.13 (0.05) 0.05-0.23
Oct-2021 0.77 (0.14) 0.5-1.04 0.67 (0.11) 0.46-0.88 0.72 (0.09) 0.53-0.9
Nov-2021 0.13 (0.04) 0.06-0.21 0.12 (0.03) 0.06-0.19 0.11(0.03) 0.05-0.16
Dec-2021 0.05 (0.02) 0.01-0.09 0.04 (0.02) 0.02-0.08 0.05 (0.02) 0.02-0.08
Feb-2022 0.08 (0.03) 0.02-0.14 0.1(0.03) 0.05-0.15 0.11(0.03) 0.06-0.16
Feb-2022 0.47 (0.1) 0.3-0.68 0.44 (0.08) 0.29-0.6 0.44 (0.07) 0.31-0.58
Mar-2022 1.52 (0.33) 0.91-2.19 1.4 (0.23) 0.97-1.88 1.55 (0.2) 1.15-1.97
Apr-2022 0.14 (0.05) 0.06-0.24 0.16 (0.04) 0.09-0.23 0.17 (0.03) 0.11-0.24
May-2022 0.09 (0.04) 0.04-0.17 0.1(0.03) 0.05-0.16 0.11(0.03) 0.07-0.17
Jun-2022 0.12 (0.07) 0.01-0.28 0.09 (0.05) 0.02-0.2 0.07 (0.04) 0.01-0.16
Jul-2022 2.13(0.9) 0.45-3.99 1.93(0.69) 0.7-3.46 1.62 (0.53) 0.71-2.74
Aug-2022 0.02(0.02) 0-0.06 0.03 (0.01) 0-0.06 0.05 (0.02) 0.01-0.09
Sep-2022 0.02(0.02) 0-0.06 0.03 (0.01) 0-0.05 0.04 (0.01) 0.01-0.07
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Table 2-2 Abundance of kittiwakes recorded per survey in flight and on the sea, S.D.

and 95% c.i, in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 184.47 (118.08)  [24.06-441.13 240.61(116.47) [72.18-497.47 296.76 (118.99) [112.29-569.45
Aug-2020 183.12(44.59)  |95.54-270.7 230.89(48.91) [143.31-334.39  [310.51(51.88)  [214.97-414.01
Sep-2020 775 (6.83) 0-23.24 15.49 (9.66) 0-38.74 15.49 (9.58) 0-38.74
Oct-2020 666.84 (164.17) [379.94-1008.01 [1000.26 (187.97) [666.65-1388.15 [1442.24 (243.43) |992.31-1922.98
Nov-2020 193.88(47.53) [108.57-294.89  [232.65(47.5)  [139.59-333.47  [232.65(48.23)  [147.35-333.47
Dec-2020 69.74 (30.28)  [23.25-131.93 100.74(36.05) [38.75178.23  [123.99(39.13)  [54.24-201.48
Jan-2021 46.49 (17.39) 15.5-85.23 92.98(24.78)  [46.49-139.47 116.22 (27.09)  69.73-170.46
Feb-2021 216.86 (55.48)  [116.18-325.49 232.35 (54.8) 131.67-348.53 255.59 (56.24)  [154.9-371.76
Mar-2021 844.24 (187.11)  |503.44-1254.93 [1185.03(192.53) [813.25-1572.29  [1587.78 (189.23) [1231.5-1959.75
Apr-2021 302.49 (59.11)  [201.66-426.58  [496.39(85.33) [333.51-667.02  [628.24(92.02) [457.61-822.14
May-2021 38.75 (35.12) 0-116.26 69.75 (57.25) 0-201.51 775 (55.16) 7.56-201.51
Jun-2021 131.78 (84.01)  [15.5-325.57 139.53 (85.38)  [23.25-333.51 162.78 (83.16)  [38.76-348.82
Jul-2021 77.52 (24.03) 38.76-124.03 100.77 (28.11) 54.26-162.79 131.78 (31.13) 77.52-201.55
Aug-2021 o (0) 0-0 o0 (0) 0-0 0(0) 0-0
Sep-2021 154.96 (51.37)  [54.24-271.18 154.96 (54.67)  [54.24-271.18 154.96 (55.3)  [54.24-271.38
Oct-2021 504.01(90.9)  [325.67-682.36  [597.06(97.82) [410.96-790.91  [829.68 (108.67) [612.57-1046.79
Nov-2021 85.14 (27.19) 38.7-139.33 108.37 (29.67)  [54.18-170.29 123.85 (31.75)  61.92-185.96
Dec-2021 31(13.77) 7.75-62 38.75(14.28)  [15.5-69.75 54.25(17.85)  [23.25-93
Feb-2022 54.25(19.16)  [15.5-93 85.25(22.69)  |46.5131.75 124 (30.34) 69.75186
Feb-2022 309.85(64.44) [193.65-449.28  [395.05(69.79) [263.37-534.49  [503.5(76.74)  [356.32-666.17
Mar-2022 1000.38 (217.55) [596.93-1434.84 [1248.53 (210.14) |868.35-1683 1791.37 (233.82) [1333.84-2279.93
Apr-2022 92.84(30.26)  [38.68-154.73 139.25 (34.9) 77.36-209.07 201.14 (38.83)  [131.32-278.51
May-2022 62.11(23.07) 23.29-108.69 93.17(25.3) 46.58-139.75 131.99 (32.24)  [77.64-201.86
Jun-2022 77.43(45.97)  [7.74185.83 77.43(42.73)  [15.49-178.09  [85.17(46.41)  [15.49-185.83
Jul-2022 1395.93 (590.31) [293.26-2617.37 [1729.05 (620.28) [626.58-3093.26 [1879.75 (616.2) |816.74-3164.64
Aug-2022 15.61 (10.11) 0-39.02 23.41(12.59) 0-54.62 54.62 (24.76)  [15.61-109.25
Sep-2022 15.81(10.65) 0-39.52 23.71(12.15) 0-47.43 47.43 (17.23) 15.81-79.05
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3 BLACK-HEADED GULL

Table 3-1 Density of black-headed gulls recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km2)

OAA ‘OAA and2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 3-2 Abundance of black-headed gull recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 o(o) 0-0 0(0) 0-0 o(o) 0-0
Aug-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Sep-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Oct-2020 o(o) 0-0 0(0) 0-0 o(o) 0-0
Nov-2020 o(o) 0-0 0(0) 0-0 o(o) 0-0
Dec-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Jan-2021 0(0) 0-0 o(0) 0-0 o(0) 0-0
Feb-2021 0(0) 0-0 o(0) 0-0 o(0) 0-0
Mar-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Apr-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
May-2021 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Jun-2021 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Jul-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Aug-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Sep-2021 o (o) 0-0 o (o) 0-0 o0(0) 0-0
Oct-2021 o (o) 0-0 o (0) 0-0 o0(0) 0-0
Nov-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Dec-2021 0(0) 0-0 o(0) 0-0 o(0) 0-0
Feb-2022 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Feb-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Mar-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Apr-2022 7.74 (7.53) 0-23.21 7.74 (7.04) 0-23.21 7.74 (7.21) 0-23.21
May-2022 0(0) 0-0 o(0) 0-0 o(0) 0-0
Jun-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Jul-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Aug-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Sep-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
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4 LITTLE GULL

Table 4-1 Density of little gull recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of
density and abundance per survey

Table 4-2 Abundance of little gull recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 7.75 (7.02) 0-23.24 7.75 (7.71) 0-23.24 7.75 (7.65) 0-23.24
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of
density and abundance per survey

5 COMMON GULL

Table 5-1 Density of common gull recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km2)

OAA OAA and 2 km buffer OAA and 4 km buffer

Survey
Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2020 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0 (o) 0-0 o0 (o) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 0 (o) 0-0 o0 (o) 0-0 0 (0) 0-0
Feb-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Mar2021  [0(0) 0-0 0(0) 0-0 0(0) 0-0
Apr-2021 o (0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
May-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Sep-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb-2022 0(0) 0-0 0 (0) 0-0 0(0) 0-0
Feb-2022 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Apr-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (o) 0-0 o0 (o) 0-0 0 (0) 0-0
Sep-2022 0(0) 0-0 o0 (o) 0-0 0 (0) 0-0
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of
density and abundance per survey

Table 5-2 Abundance of common gull recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 o (0) 0-0 7.76 (7.02) 0-23.27 7.76 (7.01) 0-23.27
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0

\,@ MacArthur

Green 17|Page



West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of
density and abundance per survey

6 GREAT BLACK-BACKED GULL

Table 6-1 Density of great black-backed gull recorded per survey in flight and on the

sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.04 0.03 (0.02) 0-0.07
Nov-2020 0.17 (0.05) 0.08-0.26 0.14 (0.04) 0.07-0.22 0.11(0.03) 0.05-0.17
Dec-2020 0.02 (0.01) 0-0.06 0.07 (0.03) 0.03-0.14 0.07 (0.02) 0.03-0.12
Jan-2021 0.09 (0.03) 0.04-0.17 0.07(0.02) 0.03-0.12 0.07(0.02) 0.03-0.12
Feb-2021 0.06 (0.02) 0.01-0.11 0.17 (0.12) 0.03-0.42 0.2 (0.12) 0.03-0.48
Mar-2021 0.02 (0.01) 0-0.06 0.03 (0.01) 0-0.05 0.03 (0.01) 0.01-0.05
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0.02(0.02) 0-0.07 0.02 (0.02) 0-0.05 0.01(0.01) 0-0.04
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0.19 (0.05) 0.09-0.29 0.23(0.05) 0.14-0.32 0.21(0.04) 0.13-0.28
Dec-2021 0.4 (0.09) 0.24-0.57 0.42 (0.07) 0.29-0.57 0.4 (0.06) 0.29-0.52
Feb-2022 0.07 (0.03) 0.01-0.14 0.05 (0.02) 0.01-0.1 0.09 (0.03) 0.04-0.15
Feb-2022 0.2 (0.05) 0.11-0.31 0.16 (0.04) 0.1-0.25 0.15 (0.03) 0.08-0.21
Mar-2022 0.01(0.01) 0-0.04 0.03 (0.01) 0-0.05 0.03 (0.01) 0.01-0.06
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of
density and abundance per survey

Table 6-2 Abundance of great black-backed gull recorded per survey in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA

‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Estimate (S.D.) 95%c.i.

Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 7.75 (6.89) 0-23.26 15.51(10.39) 0-38.77 31.02 (20.7) 0-77.54
Nov-2020 108.57(31.72)  [54.29-170.61 124.08 (34.59) [61.85-193.88 124.08 (34.93)  [62.04-193.88
Dec-2020 15.5 (9.79) 0-38.75 61.99 (26.22) 23.25-123.99 85.24 (27.41) 38.75-139.48
Jan-2021 61.98 (22.32) 23.24-108.47 61.98 (21.41) 30.99-108.47 85.23(26.06)  [38.74-139.47
Feb-2021 38.73(16.08)  [7.75-69.71 154.9 (102.91)  [23.24-379.51 232.35(140.63) [38.73-557.65
Mar-2021 15.49 (9:4) 0-38.73 23.24 (11.8) 0-46.47 30.98(13.19)  [7.7554.41
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0

Jun-2021 155 (14.93) 0-46.51 15.5 (14.46) 0-46.51 15.5 (14.72) 0-46.51
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0

Oct-2021 o (0) 0-0 0 (0) 0-0 o0 (0) 0-0
Nov-2021 123.85 (32.82)  |61.92-193.51 201.25(41.44)  [123.85-286.39  [239.95(43.37)  [154.81-325.1
Dec-2021 263.49 (55.91) [154.99-372.18  [379.73(60.82) [263.49-511.67  |464.98 (70.34) [340.79-604.66
Feb-2022 46.5 (21.28) 7.75:93 46.5 (20.7) 7.75-85.44 108.5(31.89)  [46.5178.25
Feb-2022 131.68 (35.13) 69.72-201.4 147.18 (36.71) 85.21-224.64 170.42(38.89)  |92.95-240.13
Mar-2022 7.75 (7.07) 0-23.26 23.26 (12.05) 0-46.53 38.77 (14.57) 15.51-69.79
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0

Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of
density and abundance per survey

7 HERRING GULL

Table 7-1 Density of herring gull recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 0.04 (0.02) 0-0.08 0.03 (0.01) 0-0.05 0.03 (0.01) 0.01-0.05
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Feb-2021 0 (0) 0-0 0 (0) 0-0 0.01(0.01) 0-0.02
Mar-2021 0 (o) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 o (0) 0-0 0.02 (0.02) 0-0.05 0.01(0.01) 0-0.04
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0.02 (0.02) 0-0.06 0.02 (0.01) 0-0.04 0.01(0.01) 0-0.03
Mar-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of

density and abundance per survey

Table 7-2 Abundance of herring gull recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA

‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Estimate (S.D.) 95%c.i.

Jul-2020 o(o) 0-0 0(0) 0-0 o(o) 0-0
Aug-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Sep-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Oct-2020 o(o) 0-0 0(0) 0-0 o(o) 0-0
Nov-2020 23.27 (12.57) 0-46.53 23.27 (12.43) 0-46.53 31.02 (14.36) 7.76-62.04
Dec-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Jan-2021 7.75(7.34) 0-23.24 7.75(7.18) 0-23.24 15.5 (9.36) 0-30.99
Feb-2021 0(0) 0-0 o(0) 0-0 7.75 (7.04) 0-23.24
Mar-2021 0(0) 0-0 7.75 (7.63) 0-23.24 7.75 (7-19) 0-23.24
Apr-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
May-2021 0(0) 0-0 15.5 (13.41) 0-46.5 15.5 (12.56) 0-46.5
Jun-2021 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Jul-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Aug-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Sep-2021 o (o) 0-0 o (o) 0-0 o0(0) 0-0
Oct-2021 o (o) 0-0 o (0) 0-0 o0(0) 0-0
Nov-2021 7.74 (7.09) 0-23.22 7.74 (6.96) 0-23.22 7.74 (7.25) 0-23.22
Dec-2021 0(0) 0-0 o(0) 0-0 o(0) 0-0
Feb-2022 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Feb-2022 15.49 (9.95) 0-38.73 15.49 (10.18) 0-38.73 15.49 (10.25) 0-38.73
Mar-2022 7.75 (7.07) 0-23.26 7.75 (7.51) 0-23.26 7.75 (7-38) 0-23.26
Apr-2022 0(0) 0-0 o(0) 0-0 o0(0) 0-0
May-2022 0(0) 0-0 o(0) 0-0 o(0) 0-0
Jun-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Jul-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Aug-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Sep-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
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density and abundance per survey

8 LESSER BLACK-BACKED GULL

Table 8-1 Density of lesser black-backed gull recorded per survey in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 8-2 Abundance of lesser black-backed gull recorded per survey in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 7.74 (7.46) 0-23.23 7.74 (7-18) 0-23.23 15.49 (10.44) 0-38.72
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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9 COMMON TERN

Table 9-1 Density of common tern recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 0 (0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 9-2 Abundance of common tern recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 7.96 (6.52) 0-23.89 15.92 (8.37) 0-31.85
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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ARCTIC TERN

Table 10-1 Density of Arctic tern recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0.27(0.17) 0-0.66 0.2 (0.13) 0-0.46 0.15 (0.1) 0-0.38
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 o (0) 0-0 0.03(0.02) 0-0.08 0.02 (0.02) 0-0.04
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0.02(0.02) 0-0.06 0.05(0.04) 0-0.13 0.04 (0.03) 0-0.1
Aug-2022 0.11(0.09) 0-0.31 0.08 (0.06) 0-0.22 0.07 (0.05) 0.01-0.19
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 10-2 Abundance of Arctic tern recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 178.29 (113.34)  [0-434.09 178.29 (113.57)  |0-410.83 178.29 (114.76)  |0-434.09
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 o (0) 0-0 23.23 (18.11) 0-69.69 23.23(17.78) 0-46.46
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 7.76 (7.24) 0-23.29 7.76 (7.2) 0-23.29 7.76 (7.5) 0-23.29
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 15.86 (10.17)  |0-39.66 47.59 (32.22)  |0-118.97 47.59(29.94)  |0-111.04
Aug-2022 70.23 (59) 0-202.89 70.23 (57.52) 0-195.08 85.84 (60.4) 7.8-218.49
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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1 GREAT SKUA

Table 11-1 Density of great skua recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0.02 (0.02) 0-0.06 0.03 (0.01) 0-0.05 0.02 (0.01) 0-0.04
Aug-2020 0.46 (0.37) 0.01-1.31 0.34 (0.25) 0.01-0.94 0.26 (0.19) 0.01-0.72
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Nov-2020 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0.07 (0.03) 0.02-0.12 0.06 (0.02) 0.03-0.1 0.06 (0.02) 0.03-0.09
May-2021 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.03 0.02 (0.01) 0-0.04
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0.01(0.01) 0-0.04 0.03 (0.01) 0.01-0.06 0.03 (0.01) 0.01-0.05
Aug-2021 0.04 (0.03) 0-0.11 0.03 (0.02) 0-0.08 0.02 (0.02) 0-0.06
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
May-2022 0 (0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Jun-2022 0.05 (0.02) 0.01-0.09 0.03 (0.02) 0.01-0.07 0.04 (0.01) 0.01-0.07
Jul-2022 o (0) 0-0 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.04
Aug-2022 0.02(0.02) 0-0.06 0.02 (0.01) 0-0.04 0.01(0.01) 0-0.03
Sep-2022 0 (0) 0-0 0 (0) 0-0 0.01(0.01) 0-0.01
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Table 11-2 Abundance of great skua recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA

Estimate (S.D.) 95%c.i.

‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.)

95% C.i.

‘Estimate (s.D.) 95%c.i.

Jul-2020 16.04 (10.08) 0-40.1 24.06 (11.72) 0-48.12 24.06 (11.29) 0-48.12
Aug-2020 302.54 (240.28) (7.96-859.86 302.54 (224.71) [7.96-843.94 302.54(220.84) (7.96-835.98
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 7.75 (6.95) 0-23.26 7.75 (7.17) 0-23.26 7.75 (7.26) 0-23.26
Nov-2020 7.76 (6.99) 0-23.27 7.76(7.1) 0-23.27 7.76 (6.91) 0-23.27
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 46.54 (17.44) 15.51-77.75 54.29 (18.84) 23.27-93.07 69.8 (20.72) 31.02-108.78
May-2021 7.75 (7.41) 0-23.25 15.5 (9.57) 0-31 23.25 (12.4) 0-46.5
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 7.75 (6.95) 0-23.26 31.01(13.26) 7.75-54.46 31.01(12.92) 7.75-54.26
Aug-2021 23.23(21.03) 0-69.69 23.23 (20.01) 0-69.69 23.23(21.09) 0-69.69
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 o (0) 0-0 0 (0) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 7.74 (7.3) 0-23.21 7.74 (7.61) 0-23.21 7.74 (7.2) 0-23.21
May-2022 o (0) 0-0 7.76 (6.66) 0-23.29 15.53 (9.22) 0-31.06
Jun-2022 30.97(14.43)  [7.74-61.94 30.97(14.39)  [7.74-61.94 46.46 (17.18)  [15.49-85.17
Jul-2022 0 (0) 0-0 7.93(7.02) 0-23.79 23.79(12.43)  |0-47.59
Aug-2022 15.61(9.88) 0-39.02 15.61(9.76) 0-39.02 15.61(10.03) 0-39.02
Sep-2022 0 (0) 0-0 0 (0) 0-0 7.9 (5.93) 0-15.81
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12

ARCTIC SKUA

Table 12-1 Density of Arctic skua recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km2)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Sep-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
Jun-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jul-2022 0.01(0.01) 0-0.04 0.04 (0.02) 0-0.07 0.03 (0.01) 0-0.05
Aug-2022 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
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Table 12-2 Abundance of Arctic skua recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 7.74 (7.06) 0-23.23 7.74 (7.36) 0-23.23 7.74 (7.22) 0-23.23
Jul-2022 7.93(7.52) 0-23.79 31.73 (16.31) 0-63.45 31.73(15.65)  [0-63.45
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0

\,@ MacArthur

Green 31|Page



West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of
density and abundance per survey

13

LITTLE AUK

Table 13-1 Density of little auk recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Mar-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0.01(0.01) 0-0.04 0.03 (0.01) 0-0.05 0.03 (0.01) 0.01-0.06
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
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Table 13-2 Abundance of little auk recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 7.75(7.48) 0-23.24 7.75(7.28) 0-23.24 7.75(7.32) 0-23.24
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 7.74 (7-19) 0-23.22 23.22 (11.7) 0-46.44 38.7 (16.25) 15.20-69.86
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 o (0) 0-0 7.75 (7.22) 0-23.25 15.5 (10.35) 0-38.75
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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14 GUILLEMOT

Table 14-1 Density of guillemot recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 3.12(0.59) 2.03-4.33 3.22(0.43) 2.42-4.15 3.06(0.33) 2.46-3.75
Aug-2020 0.9 (0.15) 0.62-1.19 1.08 (0.16) 0.79-1.42 1.16 (0.14) 0.91-1.45
Sep-2020 3.53 (0.45) 2.66-4.4 3.79 (0.38) 3.05-4.54 3.57 (03) 3.01-4.15
Oct-2020 2.86 (0.45) 2.08-3.82 3.44(0.43) 2.58-4.24 3.28 (0.31) 2.67-3.91
Nov-2020 0.31(0.06) 0.19-0.43 0.43 (0.07) 0.3-0.58 0.43 (0.06) 0.32-0.54
Dec-2020 0.48 (0.09) 0.32-0.67 0.68 (0.1) 0.48-0.89 0.74 (0.08) 0.58-0.9
Jan-2021 0.93 (0.15) 0.66-1.26 1.16 (0.14) 0.9-1.46 1.19 (0.13) 0.94-1.45
Feb-2021 2.42 (0.61) 1.42-3.75 2.12 (0.47) 1.39-3.13 2.1(0.34) 1.53-2.81
Mar-2021 2.17(0.25) 1.7-2.66 2.28 (0.23) 1.84-2.71 2.6 (0.32) 2.07-3.32
Apr-2021 5.14 (0.64) 3.9-6.4 5.51(0.51) 4.56-6.51 6.06 (0.44) 5.26-6.99
May-2021 0.28 (0.09) 0.13-0.46 0.34 (0.11) 0.16-0.57 0.52 (0.15) 0.26-0.81
Jun-2021 0.93 (0.25) 0.51-1.44 0.87(0.19) 0.53-1.27 0.93(0.17) 0.62-1.26
Jul-2021 1.02 (0.19) 0.66-1.41 1.27 (0.21) 0.88-1.71 1.45 (0.18) 1.15-1.82
Aug-2021 2.47(0.3) 1.9-3.06 2.73(0.27) 2.23-3.26 2.86 (0.22) 2.43-3.3
Sep-2021 3.61(0.38) 2.88-4.38 3.47(0.3) 2.91-4.07 3.62 (0.25) 3.14-4.13
Oct-2021 2.49 (0.32) 1.89-3.1 2.72(0.3) 2.15-3.31 2.89 (0.25) 2.45-3.43
Nov-2021 0.94 (0.16) 0.65-1.29 0.87(0.11) 0.67-1.08 0.95 (0.09) 0.77-1.12
Dec-2021 1.06 (0.15) 0.79-1.37 1.29 (0.14) 1.02-1.57 1.4 (0.13) 1.15-1.65
Feb-2022 0.11(0.03) 0.05-0.18 0.16 (0.04) 0.1-0.24 0.25 (0.04) 0.17-0.32
Feb-2022 0.42(0.08) 0.26-0.59 0.46 (0.07) 0.32-0.6 0.46 (0.07) 0.33-0.6
Mar-2022 0.2 (0.06) 0.08-0.34 0.27(0.06) 0.16-0.4 0.28 (0.05) 0.19-0.38
Apr-2022 1.45 (0.21) 1.08-1.92 1.44 (0.16) 1.16-1.77 1.52 (0.14) 1.28-1.81
May-2022 1.64 (0.26) 1.16-2.15 1.69 (0.23) 1.29-2.2 2.25(0.33) 1.68-2.95
Jun-2022 2.43(0.62) 1.31-3.82 2.1(0.48) 1.29-3.1 1.94 (0.37) 1.28-2.73
Jul-2022 6.49 (1.08) 4.54-8.63 7.47 (1.1) 5.35-9.61 6.64 (0.81) 5.05-8.3
Aug-2022 3(0.64) 1.78-4.29 3.67 (0.61) 2.49-4.87 4.86 (0.63) 3.76-6.18
Sep-2022 2.91(0.5) 2.01-3.93 3.24 (0.48) 2.38-4.23 3.86 (0.54) 2.86-4.93
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Table 14-2 Density of guillemot (including unidentified auks apportioned using
identified auk ratios) recorded per survey in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km2)

OAA OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.
Jul-2020 3.41(0.65) 2.22-4.73 3.52(0.47) 2.64-4.53 3.33(0.36) 2.68-4.09
Aug-2020 0.97 (0.16) 0.67-1.29 1.15 (0.17) 0.84-1.51 1.24 (0.15) 0.97-1.55
Sep-2020 3.62(0.46) 2.73-4.52 3.87(0.39) 3.12-4.64 3.65 (0.3) 3.08-4.24
Oct-2020 3.01(0.47) 2.19-4.02 3.62 (0.45) 2.71-4.46 3.42(0.33) 2.79-4.08
Nov-2020 0.39 (0.07) 0.24-0.54 0.54 (0.09) 0.38-0.72 0.52(0.07) 0.38-0.66
Dec-2020 0.53(0.1) 0.35-0.74 0.75 (0.12) 0.53-1 0.81(0.09) 0.64-0.99
Jan-2021 1.09 (0.18) 0.77-1.47 1.33 (0.16) 1.04-1.67 1.37 (0.15) 1.07-1.66
Feb-2021 2.54 (0.64) 1.49-3.94 2.22(0.49) 1.46-3.27 2.18 (0.35) 1.59-2.93
Mar-2021 2.32 (0.26) 1.82-2.84 2.43(0.24) 1.95-2.89 2.74(0.34) 2.17-3.49
Apr-2021 5.54 (0.69) 4.2-6.91 5.9 (0.54) 4.89-6.97 6.48 (0.47) 5.62-7.47
May-2021 0.3 (0.09) 0.14-0.48 0.35 (0.11) 0.16-0.59 0.53 (0.15) 0.27-0.83
Jun-2021 0.94 (0.25) 0.51-1.46 0.88 (0.19) 0.53-1.28 0.94 (0.17) 0.63-1.27
Jul-2021 1.03 (0.19) 0.67-1.42 1.29 (0.21) 0.9-1.73 1.47 (0.18) 1.17-1.86
Aug-2021 2.63(0.32) 2.03-3.26 2.9 (0.29) 2.38-3.47 3.01(0.23) 2.55-3.47
Sep-2021 3.82 (0.41) 3.05-4.64 3.65 (0.31) 3.06-4.29 3.8 (0.26) 3.29-4.33
Oct-2021 2.67(0.34) 2.02-3.33 2.92(0.32) 2.31-3.56 3.1(0.27) 2.63-3.69
Nov-2021 1.11(0.19) 0.76-1.51 1.03 (0.13) 0.79-1.29 1.08 (0.1) 0.88-1.28
Dec-2021 1.28 (0.18) 0.95-1.64 1.53 (0.17) 1.21-1.85 1.6 (0.14) 1.32-1.88
Feb-2022 0.12 (0.04) 0.05-0.2 0.18 (0.04) 0.11-0.27 0.29 (0.05) 0.2-0.38
Feb-2022 0.5 (0.1) 0.3-0.69 0.55 (0.09) 0.39-0.72 0.54 (0.08) 0.39-0.7
Mar-2022 0.25 (0.08) 0.1-0.42 0.32(0.07) 0.2-0.48 0.34 (0.06) 0.24-0.46
Apr-2022 1.51(0.21) 1.13-2 1.51(0.17) 1.21-1.84 1.58 (0.14) 1.33-1.87
May-2022 1.69 (0.27) 1.19-2.22 1.74 (0.24) 1.33-2.25 2.33(0.34) 1.74-3.06
Jun-2022 2.49 (0.63) 1.34-3.92 2.15 (0.49) 1.32-3.16 1.99 (0.38) 1.31-2.8
Jul-2022 6.79 (1.14) 4.759.03 7:79 (1.14) 5.58-10.03 6.97 (0.85) 5.3-8.72
Aug-2022 3.02(0.64) 1.8-4.33 3.7 (0.61) 2.5-4.9 4.91(0.63) 3.79-6.24
Sep-2022 3.08 (0.53) 2.13-4.15 3.46 (0.51) 2.53-4.5 4.06 (0.57) 3-5.19
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Table 14-3 Density of guillemot (including unidentified auks apportioned using
identified auk ratios and accounting for availability bias) recorded per survey in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km
buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Jul-2020 4.45(0.84) 2.9-6.17 4.59 (0.62) 3-45-5.92 4.35(0.47) 3.5-5.33
Aug-2020 1.26 (0.21) 0.87-1.67 1.5 (0.22) 1.1-1.97 1.61(0.19) 1.26-2.01
Sep-2020 4.73 (0.61) 3.56-5.9 5.05 (0.51) 4.07-6.06 4.76 (0.4) 4.02-5.53
Oct-2020 3.92 (0.61) 2.85-5.23 4.71(0.59) 3.52-5.8 4.45 (0.43) 3.63-5.31
Nov-2020 0.5 (0.09) 0.31-0.69 0.69 (0.12) 0.49-0.93 0.67(0.09) 0.49-0.85
Dec-2020 0.67(0.13) 0.44-0.94 0.96 (0.15) 0.68-1.27 1.04 (0.11) 0.82-1.27
Jan-2021 1.38 (0.22) 0.98-1.87 1.72 (0.21) 1.34-2.16 1.77 (0.19) 1.39-2.15
Feb-2021 3.26 (0.82) 1.91-5.05 2.84 (0.62) 1.87-4.19 2.77 (0.45) 2.02-3.72
Mar-2021 2.97(0.34) 2.33-3.64 3.1(0.31) 2.5-3.69 3.52(0.43) 2.8-4.49
Apr-2021 7.26 (0.9) 5.5-9.04 7.7 (0.71) 6.38-9.1 8.46 (0.61) 7.35-9.76
May-2021 0.38 (0.12) 0.17-0.61 0.44 (0.15) 0.2-0.75 0.68 (0.19) 0.35-1.07
Jun-2021 1.22 (0.33) 0.66-1.88 1.12 (0.25) 0.68-1.63 1.21(0.21) 0.81-1.63
Jul-2021 1.26 (0.24) 0.82-1.75 1.59 (0.26) 1.1-2.13 1.83 (0.22) 1.45-2.3
Aug-2021 3-44(0.42) 2.65-4.27 3.8(0.38) 3.11-4.55 3.95(0.3) 3-35-4.55
Sep-2021 5.01(0.53) 3.99-6.07 4.77 (0.41) 4.01-5.61 4.97 (0.35) 4.31-5.67
Oct-2021 3-36 (0.42) 2.54-4.18 3.63(0.4) 2.87-4.42 3.82(0.34) 3.24-4.54
Nov-2021 1.43 (0.25) 0.98-1.94 1.33 (0.17) 1.03-1.67 1.39 (0.13) 1.13-1.65
Dec-2021 1.66 (0.23) 1.24-2.15 1.99 (0.22) 1.58-2.42 2.09 (0.19) 1.72-2.46
Feb-2022 0.15 (0.05) 0.07-0.26 0.24 (0.05) 0.15-0.36 0.39 (0.06) 0.26-0.5
Feb-2022 0.65 (0.13) 0.4-0.9 0.73(0.12) 0.51-0.95 0.71(0.1) 0.51-0.92
Mar-2022 0.33 (0.11) 0.14-0.56 0.42 (0.09) 0.26-0.63 0.45 (0.07) 0.31-0.61
Apr-2022 1.94 (0.28) 1.45-2.58 1.93 (0.21) 1.55-2.36 2.02(0.18) 1.7-2.39
May-2022 2.02(0.32) 1.43-2.65 2.09 (0.29) 1.6-2.71 2.86 (0.42) 2.14-3.76
Jun-2022 3.22(0.82) 1.73-5.07 2.75(0.62) 1.69-4.06 2.54 (0.48) 1.68-3.58
Jul-2022 8.82(1.47) 6.18-11.73 10.13 (1.49) 7.25-13.04 9.06 (1.1) 6.89-11.33
Aug-2022 3.96 (0.84) 2.36-5.67 4.85(0.8) 3.28-6.43 6.43 (0.83) 4.97-8.18
Sep-2022 4.02 (0.69) 2.78-5.42 4.52 (0.66) 3.31-5.88 5.31(0.74) 3.93-6.78
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Table 14-4 Abundance of guillemot recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA

Estimate (S.D.) 95%c.i.

‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Jul-2030 2045.22 1331.2-2839.25 | 2879.35 2165.33- 3537.03 2846.06-
(387.07) (388.29) 3713.48 (384.15) 4339.68
Au 589.16 (97.27) | 406.05- 963.36 708.59- 1337.56 1050.54-
g-2020
780.25 (142.72) 1265.91 (157.95) 1671.95
Sep-2020 2316.43 1742.94- 3385.55 2726.84- 4129.29 3486.27-
(296.25) 2889.92 (341.13) 4059.76 (344.46) 4795.75
Oct-2020 1876.46 1364.5- 3078.32 2302.73- 3791.68 3093.63-
(293.31) 2504.53 (383.04) 3791.88 (364.13) 4520.56
NOV-2030 201.63(37.85) | 124.08-279.18 | 387.76 271.43-519.59 | 496.33 364.49-628.16
(65.46) (68.65)
Dec-2020 317.71(61.28) | 209.03-441.7 604.43 426.2-798.16 852.4 (94.21) 674.17-
(93.45) 1046.13
612.1(99.11) 433.89-829.24 | 1038.25 805.8-1301.68 | 1379.16 1084.73-
Jan-2021
(126.41) (149.78) 1673.59
1587.74 929.41- 1897.55 1246.96- 2424.21 1765.88-
Feb-2021
(401.92) 2463.13 (416.14) 2796.17 (392.43) 3253.13
Mar-2021 1425.13 1115.32- 2037.01 1641.81- 3012.91 2393.1-
(161.19) 1742.88 (204.78) 2424.27 (369.86) 3842.24
Apr-2021 3373.87 2559.29- 4925.08 4079.67- 7011.45 6088.48-
(420.26) 4203.96 (453.51) 5817.21 (505.84) 8089.73
186.01(57.51) | 85.26-302.27 302.27 139.51-511.53 596.79 302.27-938
May-2021
y (99.26) (168.43)
J 612.37 333.12-945.69 | 775.16 472.85-1131.92 | 1077.47 720.7-1457.49
un-2021
(163.78) (170.17) (191.46)
Jul-2021 666.65 433.91-922.66 | 1139.51 790.68- 1674.39 1325.55-
(125.26) (189.38) 1527.29 (202.67) 2108.48
Aug-2021 1618.42 1246.53- 2439.24 1997.85- 3314.27 2810.93-
(197.72) 2005.6 (241.42) 2919.34 (255.49) 3817.6
Sep-2021 2370.91 1890.34- 3099.23 2603.36- 4191.71(291.3) | 3633.85-
(251.83) 2874.73 (266.19) 3641.6 4780.76
Oct-2021 1636.1 1240.65- 2434.77 1923-2962.04 | 3341.99 2830.03-
(206.85) 2039.31 (265.89) (293.78) 3970.26
N 619.23 425.72-843.7 774.04 596.01-967.74 | 1099.13 890.14-
0v-2021
(106.81) (99-54) (105.35) 1300.57
Dec-2021 697.47 519.03-898.96 | 1154.69 914.26- 1619.67 1332.94-
(96.36) (126.17) 1402.68 (145.74) 1906.6
Feb-2022 69.75 (20.83) | 31-116.25 147.25 (31.38) | 93-217 2:227:) 193.75-372
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Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.

278.86 170.42-387.31 410.55 (66.8) | 286.61-534.49 | 534.49 387.31-689.41
Feb-2022
(53.79) (77.03)
Mar-2022 131.83 (41.88) | 54.28-224.89 240.4 (50.99) | 147.34-356.72 | 325.7(54.36) 224.89-442.03
ADI2022 951.56 711.55-1261.02 | 1291.96 1036.66- 1763.87 1485.37-
P (134.93) (142.28) 1578.4 (158.35) 2088.8
Mav-2022 1079.17 760.86- 1513.95 1156.62- 2600.89 1948.72-
Y (169.59) 1413.21 (206.63) 1964.25 (382.71) 3416.28
Jun-2022 1595.07 859.29- 1881.56 1153.72- 2245.49 1478.92-
(406.85) 2508.94 (426.61) 2772.21 (426.53) 3159.36
Jul-2032 4259.17 2982.02- 6678.26 4782.25- 7677.62 5837.13-
(711.92) 5664.23 (981.86) 8597.66 (931.53) 9604.95
Aug-2022 1966.43 1170.49- 3285.19 2223.94- 5626.18 4346.24-
(418.08) 2817.18 (542.02) 4354.43 (727.27) 7148.01
Sep-zozz 1912.94 1319.89- 2901.02 2126.36- 4466.15 3303.97-
(325.99) 2577.13 (426.62) 3778.45 (622.11) 5707.19
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Table 14-5 Abundance of guillemot (including unidentified auks apportioned using
identified auk ratios) recorded per survey in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.

2237.71 1456.49- 3144.02 2364.37- 3857.85 3104.21-
Jul-2020
(423.5) 3106.47 (423.98) 4054.83 (418.99) 47333
Aug-2020 636.93 438.97-843.51 | 1027.06 755.44-1349.6 | 1433.1 1125.58-
(105.16) (152.16) (169.23) 1791.38
Sep-2020 2378.41 1789.57- 3463.03 2789.24- 4222.26 3564.76-
(304.17) 2967.25 (348.94) 4152.66 (352.22) 4903.72
o 1977.26 1437.8- 3241.15 2424.54- 3962.27 3232.82-
ct-2020
(309.07) 2639.07 (4033) 3992.46 (380.51) 4723.94
NoV-2020 255.92 157.49-354.35 | 480.82(81.16) | 336.57-644.3 | 604.9(83.67) | 444.22-765.58
(48.04)
Dec-2020 348.71(67.25) | 229.43-484.79 | 674.17 475.38-890.25 | 937.64 741.59-1150.74
(104.23) (103.63)
Jan-2021 712.83 505.29-965.7 | 1193.21 926.07- 1580.61 1243.18-
(115.42) (145.28) 1495.96 (171.66) 1918.05
Feb-2021 1665.19 974.75- 1982.74 1302.95- 2524.9 1839.22-
(421.52) 2583.29 (434.82) 2921.71 (408.73) 3388.25
Mar-2021 1525.82 1194.12- 2168.68 1747.93- 3167.82 2516.14-
(172.57) 1866.02 (218.02) 2580.97 (388.88) 4039.78
Apr-2021 3637.58 2759.33- 52741 4368.78- 7492.32 6506.05-
(453.11) 4532.55 (485.65) 6229.46 (540.53) 8644.56
May-2021 193.76 (59.9) | 88.81-314.86 310.02 (101.8) | 143.09-524.65 | 612.29 310.12-962.36
(172.81)
Jun-2021 620.13 337.34-957.66 | 782.91 477.57-1143.24 | 1085.22 725.89-
(165.86) (171.87) (192.84) 1467.98
Jul-2031 674.41 438.95-933.38 | 1155.02 801.44- 1705.39 1350.1-2147.53
(126.72) (191.96) 1548.07 (206.43)
Aug-2021 1726.83 1330.03- 2594.11 2124.7-3104.7 | 3484.63 2955.42-
(210.96) 2139.94 (256.75) (268.62) 4013.83
Sep-2021 2510.38 2001.53- 3261.94 2740.03- 4393.16 3808.49-
(266.65) 3043.83 (280.17) 3832.78 (305.3) 5010.52
Oct-2021 1752.41 1328.84- 2613.11 2063.86- 3590.12 3040.15-
(221.55) 2184.29 (285.36) 3179.01 (315.59) 4265.03
727.59 (125.5) | 500.22-991.35 | 921.1(118.46) | 709.25-1151.61 | 1253.94 1015.51-
Nov-2021
(120.19) 1483.75
Dec-2021 836.96 622.84- 1363.93 1079.93- 1852.16 1524.27-
(115.64) 1078.75 (149.04) 1656.86 (166.66) 2180.28
Feb-2022 77-5(23.14) 34.44-129.17 | 162.75(34.69) | 102.79-239.84 | 341(54.98) 230.4-442.37
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Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.

Feb-2023 325.34 198.82-451.86 | 495.75 346.09- 627.44 454.67-809.31
(62.76) (80.66) 645.42 (90.42)
M 162.85 (51.74) | 67.06-277.81 286.93 175.86-425.77 | 395.5(66.01) | 273.08-536.75
ar-2022
(60.86)
ADF2023 990.25 740.47- 1346.11 1080.12- 1825.76 1537.49-
P (140.41) 1312.28 (148.25) 1644.56 (163.9) 2162.09
Mav-2022 1110.23 782.75- 1552.77 1186.27- 2694.05 2018.53-
Y (174.47) 1453.88 (211.93) 2014.62 (396.42) 3538.66
Jun-2022 1633.78 880.14- 1920.28 1177.45- 2299.69 1514.62-
(416.73) 2569.84 (435.39) 2829.25 (436.82) 3235.62
Jul-2022 4457.46 3120.84- 6963.79 4986.72- 8066.26 6132.61-
(745.06) 5927.92 (1023.84) 8965.26 (978.69) 10091.16
Aug-2022 1982.04 1179.78- 3308.6 2239.79- 5680.8 4388.44-
(421.4) 2839.54 (545.88) 4385.46 (734-33) 7217.41
Sep-2022 2023.6 1396.24- 3090.74 2265.42- 4695.39 3473.55-
(344.85) 2726.22 (454.52) 4025.54 (654.04) 6000.13
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Table 14-6 Abundance of guillemot (including unidentified auks apportioned using
identified auk ratios and accounting for availability bias) recorded per survey in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km
buffer.

Abundance
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
2919.45 1900.22- 4106.48 3088.15- 5028.83 4046.44-
Jul-2020
(552.52) 4052.89 (553.77) 5296.1 (546.17) 6170.02
AUE-2020 828.02 570.66- 1337.56 983.83- 1863.03 (220) | 1463.26-
8 (136.71) 1096.56 (198.16) 1757.62 2328.79
Sep-2020 3106.65 2337.52- 4516.66 3637.87- 5508.31 4650.54-
(397:31) 3875.78 (455.1) 5416.11 (459:5) 6397.33
Oct-2020 257431 1871.96- 4210.4 3149.58- 5148.63 4200.76-
(402.39) 3435.96 (523.91) 5186.37 (494.44) 6138.34
NOV-2030 325.72(61.15) | 200.44- 620.41 434.29-831.35 | 775.51 569.52-981.51
450.99 (104.73) (107.27)
Dec-2020 441.7 (85.19) 290.61-614.07 | 860.15 606.52- 1201.11 949.97-
(132.98) 1135.84 (132.75) 1474.09
Jan-2021 906.53 642.6-1228.12 1541.87 1196.68- 2045.5 1608.82-
(146.78) (187.73) 1933.09 (222.15) 2482.18
2137.65 1251.3-3316.22 | 2540.39 1669.4- 3206.47 2335.7-
Feb-2021
(541.12) (557.12) 3743.45 (519.07) 4302.86
Mar-2021 1951.81 1527.5- 2772.81 2234.85- 4074.02 3235.91-
(220.75) 2386.99 (278.75) 3299.96 (500.12) 5195.42
Apr-2021 4762.2 (593.2) | 3612.43- 6887.35 5705.11- 9788.1 8499.63-
5933.87 (634.2) 8134.94 (706.16) 11293.41
248.01(76.67) | 113.67-403.02 | 395.27 (129.8) | 182.43-668.92 | 790.55 400.41-
May-2021
(223.12) 1242.55
Jun-2021 798.41 434-33- 999-95 609.97- 1395.28 933.28-1887.4
(213.54) 1232.99 (219.52) 1460.18 (247.94)
Jul-2021 829.44 539.86- 1418.58 984.32- 2116.24 1675.35-
(155.85) 1147.96 (235.76) 1901.33 (256.16) 2664.89
Aug-2021 2261.14 1741.56- 3399.45 2784.31- 4568.73 3874.88-
(276.24) 2802.08 (336.45) 4068.54 (352.19) 5262.58
Sep-2021 3285.19 2619.29- 4269.19 3586.12- 5749.08 4983.95-
(348.95) 3983.29 (366.68) 5016.3 (399:53) 6556.98
Oct-2021 2202.15 1669.87- 3248.94 2566.04- 4419.8 3742.73-
(278.41) 2744.85 (354.8) 3952.53 (388.52) 5250.69
936.58 643.9-1276.1 1192.02 917.85- 1610 (154.32) 1303.87-
Nov-2021
(161.54) (153.29) 1490.32 1905.07
Dec-2021 1092.7 813.151408.37 | 1782.41 1411.28- 2417.88 1989.84-
(150.97) (194.76) 2165.21 (217.56) 2846.22
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Abundance
OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.
100.75 44.78167.91 | 217(46.25) 137.05319.79 | 449.5(72.48) | 303.71-583.13
Feb-2022
(30.09)
Feb-20322 426.04 260.36-591.72 | 650.68 454.25-847.1 821.09 595-1059.09
(82.18) (105.87) (118.33)
Mar-2022 217.14 (68.99) | 89.41-370.41 379.99 (80.6) | 232.9-563.85 519.58 (86.72) | 358.75-705.14
Apr-2022 1276.49 (181) | 954.51-1691.61 | 1725.19 1384.29- 2336.36 1967.46-
(189.99) 2107.68 (209.74) 2766.74
Mav-2022 1327.62 936.02- 1871.09 1429.46- 3307.4 2478.08-
Y (208.64) 1738.56 (255.38) 2427.61 (486.67) 4344.29
Jun-2023 2113.85 1138.76- 2462.29 1509.8- 2942.36 1937.9-
(539.18) 3324.96 (558.28) 3627.83 (558.9) 4139.85
Jul-2022 5789.94 4053.77- 9057.69 6486.14- 10477.41 7965.75-
(967.79) 7699.97 (1331.7) 11660.96 (1271.24) 13107.59
Au 2598.5 1546.72- 4338.63 2937.08- 7444.34 5750.78-
g-2022
(552.47) 3722.71 (715.83) 5750.75 (962.29) 9457.98
Sep-2022 2640.17 1821.66- 4039.3 2960.69-5261 | 6141.95 4543.68-
(449.93) 3556.86 (594.01) (855.54) 7848.65
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15 RAZORBILL

Table 15-1 Density of razorbill recorded per survey in flight and on the sea, S.D. and 95%
c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) |95%c.i. Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0.02 (0.02) 0-0.07 0.02 (0.02) 0-0.05 0.01(0.01) 0-0.04
Aug-2020 0.02 (0.02) 0-0.07 0.02 (0.01) 0-0.05 0.01(0.01) 0-0.04
Sep-2020 0.09 (0.04) 0.02-0.19 0.09 (0.03) 0.03-0.16 0.08 (0.03) 0.03-0.14
Oct-2020 0(o) 0-0 0(o) 0-0 0.01(0.01) 0-0.04
Nov-2020 o (o) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Jan-2021 0(0) 0-0 0(0) 0-0 0(0) 0-0
Feb-2021 0.08 (0.04) 0.01-0.17 0.09 (0.03) 0.03-0.15 0.07 (0.03) 0.02-0.12
Mar-2021 0.01(0.01) 0-0.04 0.03(0.01) 0-0.05 0.06 (0.02) 0.02-0.11
Apr-2021 0.08 (0.03) 0.02-0.14 0.12 (0.03) 0.06-0.19 0.14 (0.03) 0.08-0.2
May-2021 0(0) 0-0 0(0) 0-0 0.02 (0.01) 0-0.04
Jun-2021 0.06 (0.02) 0.02-0.11 0.04 (0.02) 0.01-0.08 0.08 (0.03) 0.03-0.14
Jul-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Aug-2021 0.14 (0.07) 0.04-0.29 0.11(0.05) 0.03-0.22 0.11(0.04) 0.04-0.19
Sep-2021 0.08 (0.06) 0-0.21 0.06 (0.04) 0-0.15 0.07(0.03) 0.01-0.14
Oct-2021 0.02 (0.02) 0-0.06 0.03(0.01) 0-0.05 0.02 (0.01) 0-0.05
Nov-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2021 0.02 (0.01) 0-0.06 0.03 (0.01) 0-0.05 0.02 (0.01) 0-0.04
Feb-2022 0(0) 0-0 0(0) 0-0 0(0) 0-0
Feb-2022 0.06 (0.03) 0-0.13 0.04 (0.02) 0-0.1 0.03(0.02) 0-0.07
Mar-2022 0.11(0.05) 0.02-0.2 0.13 (0.05) 0.05-0.23 0.12 (0.04) 0.05-0.2
Apr-2022 0(0) 0-0 0(0) 0-0 0(0) 0-0
May-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jun-2022 o(o) 0-0 o(0) 0-0 o(0) 0-0
Jul-2022 0.12 (0.08) 0.01-0.29 0.13 (0.06) 0.04-0.27 0.16 (0.05) 0.06-0.27
Aug-2022 0.01(0.01) 0-0.04 0.04 (0.02) 0-0.1 0.03(0.02) 0-0.07
Sep-2022 0.12 (0.05) 0.04-0.22 0.24 (0.1) 0.07-0.47 0.3 (0.11) 0.12-0.54
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Table 15-2 Density of razorbill (including unidentified auks apportioned using

identified auk ratios) recorded per survey in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km2)
—OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.

Jul-2020 0.02 (0.02) 0-0.07 0.02 (0.02) 0-0.05 0.01(0.01) 0-0.04
Aug-2020 0.02 (0.02) 0-0.07 0.02 (0.01) 0-0.05 0.01(0.01) 0-0.04
Sep-2020 0.09 (0.04) 0.02-0.19 0.09 (0.03) 0.03-0.16 0.08 (0.03) 0.03-0.14
Oct-2020 0(0) 0-0 0(0) 0-0 0.01(0.01) 0-0.04
Nov-2020 0(0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2020 0(0) 0-0 o(0) 0-0 o(0) 0-0
Jan-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2021 0.08 (0.04) 0.01-0.17 0.09 (0.03) 0.03-0.15 0.07 (0.03) 0.02-0.12
Mar-2021 0.01(0.01) 0-0.04 0.03 (0.01) 0-0.05 0.06 (0.02) 0.02-0.11
Apr-2021 0.08 (0.03) 0.02-0.14 0.13 (0.03) 0.07-0.2 0.15 (0.03) 0.08-0.21
May-2021 0(0) 0-0 0(0) 0-0 0.02 (0.01) 0-0.04
Jun-2021 0.06 (0.02) 0.02-0.11 0.04 (0.02) 0.01-0.08 0.08 (0.03) 0.03-0.14
Jul-2021 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Aug-2021 0.15 (0.07) 0.04-0.32 0.12 (0.05) 0.03-0.23 0.11(0.04) 0.04-0.2
Sep-2021 0.08 (0.06) 0-0.21 0.06 (0.04) 0-0.15 0.07 (0.03) 0.01-0.14
Oct-2021 0.02 (0.02) 0-0.06 0.03 (0.01) 0-0.05 0.02 (0.01) 0-0.05
Nov-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2021 0.02 (0.01) 0-0.06 0.03 (0.01) 0-0.05 0.02 (0.01) 0-0.04
Feb-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2022 0.07(0.04) 0-0.16 0.05 (0.03) 0-0.11 0.04 (0.02) 0-0.09
Mar-2022 0.13 (0.06) 0.03-0.25 0.16 (0.06) 0.06-0.28 0.15 (0.05) 0.07-0.25
Apr-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
May-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jun-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Jul-2022 0.12 (0.08) 0.01-0.29 0.13 (0.06) 0.04-0.27 0.16 (0.06) 0.06-0.29
Aug-2022 0.01(0.01) 0-0.04 0.04 (0.02) 0-0.1 0.03 (0.02) 0-0.07
Sep-2022 0.12 (0.05) 0.04-0.22 0.26 (0.11) 0.08-0.5 0.31(0.12) 0.12-0.56
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Table 15-3 Density of razorbill (including unidentified auks apportioned using

identified auk ratios and accounting for availability bias) recorded per survey in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km

buffer.

OAA

Density (birds km?)

‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Estimate (S.D.) 95%c.i.

Jul-2020 0.02 (0.02) 0-0.07 0.02 (0.02) 0-0.05 0.01(0.01) 0-0.04
Aug-2020 0.02 (0.02) 0-0.07 0.02 (0.01) 0-0.05 0.01(0.01) 0-0.04
Sep-2020 0.12 (0.05) 0.03-0.24 0.1(0.04) 0.03-0.19 0.1(0.04) 0.04-0.18
Oct-2020 0(o) 0-0 0(0) 0-0 0.01(0.01) 0-0.04
Nov-2020 o (o) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Jan-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2021 0.09 (0.04) 0.01-0.19 0.1(0.04) 0.03-0.18 0.08 (0.03) 0.02-0.14
Mar-2021 0.01(0.01) 0-0.04 0.03 (0.01) 0-0.05 0.07 (0.03) 0.02-0.14
Apr-2021 0.09 (0.03) 0.03-0.16 0.16 (0.04) 0.08-0.25 0.17 (0.04) 0.1-0.25
May-2021 0(0) 0-0 o(0) 0-0 0.03 (0.01) 0-0.05
Jun-2021 0.07 (0.03) 0.03-0.13 0.05 (0.02) 0.01-0.09 0.09 (0.04) 0.03-0.16
Jul-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Aug-2021 0.19 (0.09) 0.05-0.39 0.15 (0.06) 0.03-0.28 0.13 (0.05) 0.05-0.23
Sep-2021 0.09 (0.07) 0-0.24 0.07 (0.05) 0-0.17 0.08 (0.04) 0.02-0.17
Oct-2021 0.02(0.02) 0-0.06 0.03 (0.01) 0-0.05 0.02 (0.01) 0-0.05
Nov-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2021 0.02 (0.01) 0-0.06 0.03(0.02) 0-0.07 0.03(0.01) 0-0.05
Feb-2022 0(0) 0-0 o(0) 0-0 o(0) 0-0
Feb-2022 0.08 (0.04) 0-0.18 0.06 (0.03) 0-0.13 0.05 (0.03) 0-0.1
Mar-2022 0.15 (0.07) 0.03-0.29 0.19 (0.07) 0.08-0.34 0.17 (0.06) 0.08-0.29
Apr-2022 0(0) 0-0 o(0) 0-0 o(0) 0-0
May-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jun-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Jul-2022 0.15 (0.09) 0.01-0.35 0.16 (0.07) 0.04-0.32 0.2 (0.07) 0.08-0.35
Aug-2022 0.01(0.01) 0-0.04 0.05 (0.03) 0-0.12 0.04 (0.02) 0-0.09
Sep-2022 0.14 (0.06) 0.04-0.26 0.31(0.13) 0.09-0.61 0.38(0.14) 0.15-0.69
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Table 15-4 Abundance of razorbill recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA

‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Jul-2020 16.04 (14.67) 0-48.12 16.04 (13.73) 0-48.12 16.04 (13.64) 0-48.12
Aug-2020 15.92 (13.58) 0-47.77 15.92 (13.19) 0-47.77 15.92 (14.03) 0-47.77
Sep-2020 61.98 (28.74) | 15.49-123.96 77.47 (30.08) | 23.24-139.45 92.97(33.28) | 38.74-162.89
Oct-2020 o(o) 0-0 0(0) 0-0 15.51(14.39) 0-46.52
Nov-2020 o(o) 0-0 7.76 (7.33) 0-23.27 7.76 (7.09) 0-23.27
Dec-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0

Jan-2021 0(0) 0-0 o(0) 0-0 o(0) 0-0

Feb-2021 54.22(24.67) | 7.75-108.43 77.45 (28.6) 23.24-131.67 77.45(29.56) | 23.24-139.41
Mar-2021 7.75 (7.24) 0-23.24 23.24 (11.63) 0-46.47 69.71(28.34) 23.24-131.67
Apr-2021 54.29 (18.57) 15.51-93.07 gsiz) 54.29-170.63 162.88 (37.52) | 93.07-232.87
May-2021 0(0) 0-0 0(0) 0-0 23.25 (12.87) 0-46.5
Jun-2021 38.76 (15.46) | 15.5-69.76 38.76 (15.55) 7.75-69.76 93.02(34.78) | 31.01-162.78
Jul-2021 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Aug-2021 92.92 (44.6) 23.23-193.59 100.67 (44.31) | 23.23-193.78 123.9 (44.68) | 46.27-217.01
Sep-2021 54.24 (38.04) | 0-139.47 54.24 (36.85) | 0-131.72 77.48 (40.09) | 15.5-162.71
Oct-2021 15.51(9.92) 0-38.77 23.26 (12.45) 0-46.52 23.26 (12.89) 0-54.28
Nov-2021 7.74 (7.2) 0-23.22 7.74 (7.46) 0-23.22 7.74 (7.04) 0-23.22
Dec-2021 15.5 (9.74) 0-38.75 23.25 (12.69) 0-46.5 23.25 (12.18) 0-46.5
Feb-2022 0(0) 0-0 o(0) 0-0 o(0) 0-0
Feb-2022 38.73(20.47) | 0-85.21 38.73(21.82) 0-85.21 38.73 (21.01) 0-85.21
Mar-2022 69.79 (30.21) | 15.51-131.83 116.32 (42.07) | 46.53-209.38 | 139.59 (44.16) | 62.04-232.65
Apr-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
May-2022 7.76 (6.12) 0-23.29 7.76 (6.23) 0-23.29 7.76 (6.28) 0-23.29
Jun-2022 0(0) 0-0 o(0) 0-0 o (o) 0-0

Jul-2022 79.31(50.87) 7.93-190.55 118.97 (54.96) | 31.73-237.94 182.42 (63.02) | 71.38-317.26
Aug-2022 7.8(6.76) 0-23.41 39.02 (21.51) 0-85.84 39.02 (21.59) 0-85.84
Sep-2022 79.05(30.33) | 23.71-142.28 213.43(93.13) | 63.24-418.95 ?1427;117) 134.38-624.47
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Table 15-5 Abundance of razorbill (including unidentified auks apportioned using

identified auk ratios) recorded per survey in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.
Jul-2020 16.04 (14.67) 0-48.12 16.04 (13.73) 0-48.12 16.04 (13.64) 0-48.12
Aug-2020 15.92(13.58) | 0-47.77 15.92(13.19) | 0-47.77 15.92(14.03) | 0-47.77
Sep-2020 61.98 (28.74) | 15.49-123.96 77.47 (30.08) | 23.24-139.45 92.97(33.28) | 38.74-162.89
Oct-2020 0(0) 0-0 0(0) 0-0 15.51(14.39) 0-46.52
Nov-2020 0(0) 0-0 7.76 (7.33) 0-23.27 7.76 (7.09) 0-23.27
Dec-2020 0(0) 0-0 o(0) 0-0 o(0) 0-0
Jan-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2021 54.22(24.67) | 7.75-108.43 77.45 (28.6) 23.24-131.67 77.45(29.56) | 23.24-139.41
Mar-2021 7.75 (7.24) 0-23.24 23.24 (11.63) 0-46.47 69.71(28.34) 23.24-131.67
Apr-2021 54.29 (18.57) 15.51-93.07 116.34 (31.14) | 58.17-182.82 170.63(39.31) | 97.5-243.96
May-2021 0(0) 0-0 0(0) 0-0 23.25 (12.87) 0-46.5
Jun-2021 38.76 (15.46) 15.5-69.76 38.76 (15.55) 7.75-69.76 93.02(34.78) | 31.01-162.78
Jul-2021 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Aug-2021 EZZ:Z) 25.17-209.72 108.41(47.72) | 25.02-208.69 131.64 (47.47) | 49.16-230.58
Sep-2021 54.24 (38.04) | 0-139.47 54.24 (36.85) | 0-131.72 77.48 (40.09) | 15.5-162.71
Oct-2021 15.51(9.92) 0-38.77 23.26 (12.45) 0-46.52 23.26 (12.89) 0-54.28
Nov-2021 7.74 (7.2) 0-23.22 7.74 (7.46) 0-23.22 7.74 (7.04) 0-23.22
Dec-2021 15.5(9.74) 0-38.75 23.25 (12.69) 0-46.5 23.25 (12.18) 0-46.5
Feb-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2022 46.48 (24.56) | 0-102.25 46.48 (26.19) | 0-102.25 46.48 (25.22) | 0-102.25
Mar-2022 85.3(36.92) 18.96-161.13 139.59 55.84-251.26 170.61(53.97) | 75.83-284.35

(50.48)
Apr-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
May-2022 7.76 (6.12) 0-23.29 7.76 (6.23) 0-23.29 7.76 (6.28) 0-23.29
Jun-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Jul-2022 79.31(50.87) | 7.93-190.55 118.97 (54.96) | 31.73-237.94 | 190.35(65.76) | 74.49-331.05
Aug-2022 7.8 (6.76) 0-23.41 39.02 (21.51) 0-85.84 39.02 (21.59) 0-85.84
Sep-2022 79.05(30.33) | 23.71-142.28 229.24 67.92-449.98 | 363.62 140.49-652.86
(100.02) (134.31)
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Table 15-6 Abundance of razorbill (including unidentified auks apportioned using
identified auk ratios and accounting for availability bias) recorded per survey in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km
buffer.

Abundance

OAA OAA and 4 km buffer

‘OAA and 2 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.

Jul-2020 16.04 (14.67) 0-48.12 16.04 (13.73) 0-48.12 16.04 (13.64) 0-48.12
Aug-2020 15.92 (13.58) 0-47.77 15.92 (13.19) 0-47.77 15.92 (14.03) 0-47.77
Sep-2020 77.47 (35.93) 19.37-154.95 92.97 (36.1) 27.89-167.34 116.21(41.6) 48.42-203.61
Oct-2020 0(o) 0-0 0(0) 0-0 15.51(14.39) 0-46.52
Nov-2020 0(0) 0-0 7.76 (7.33) 0-23.27 7.76 (7.09) 0-23.27
Dec-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Jan-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2021 61.96 (28.2) 8.85-123.92 92.94 (34.32) | 27.88-158 92.94 (35.48) | 27.88-167.29
Mar-2021 7.75 (7.24) 0-23.24 23.24 (11.63) 0-46.47 85.2(34.63) 28.4-160.93
Apr-2021 62.05 (21.22) 17.73-106.37 139.61(37.36) | 69.8-219.38 z:;iz) 115.23-288.32
May-2021 0(0) 0-0 0(0) 0-0 31(17.16) 0-62
JUn-2021 46.51(18.55) 18.6-83.72 46.51(18.67) 9.3-83.72 108.52 36.17-189.91
(40.58)
Jul-2021 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Aug-2021 123.9(59.47) | 30.97-258.12 | 131.64(57.94) | 30.38-253.41 | 154.87(55.85) | 57.84-271.27
Sep-2021 61.98 (43.48) | 0-159.39 61.98 (42.12) 0-150.53 92.98 (48.11) | 18.6-195.25
Oct-2021 15.51(9.92) 0-38.77 23.26 (12.45) 0-46.52 23.26 (12.89) 0-54.28
Nov-2021 7.74 (7.2) 0-23.22 7.74 (7.46) 0-23.22 7.74 (7.04) 0-23.22
Dec-2021 15.5 (9.74) 0-38.75 31(16.92) 0-62 31(16.24) 0-62
Feb-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2022 54.22(28.65) | 0-119.29 54.22(30.55) | 0-119.29 54.22(29.42) | 0-119.29
Mar-2022 100.81(43.64) | 22.4-190.43 170.61(61.7) 68.24-307.09 | 201.63(63.79) | 89.61-336.04
Apr-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
May-2022 7.76 (6.12) 0-23.29 7.76 (6.23) 0-23.29 7.76 (6.28) 0-23.29
Jun-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Jul-2022 95.18 (61.04) 9.52-228.66 142.77 (65.95) | 38.07-285.53 230.01 90-400.02
(79.46)
Aug-2022 7.8 (6.76) 0-23.41 46.82 (25.81) 0-103 46.82 (25.91) 0-103
Sep-2022 94.86 (36.4) 28.46-170.74 276.66 81.97-543.08 442.66 171.03-794.78
(120.72) (163.51)
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16 BLACK GUILLEMOT

Table 16-1 Density of black guillemot recorded per survey in flight and on the sea, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 16-2 Abundance of black guillemot recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 7.75 (6.93) 0-23.26 7.75 (7.17) 0-23.26 7.75 (7.13) 0-23.26
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 7.75 (7.19) 0-23.26 7.75 (6.84) 0-23.26 7.75 (6.93) 0-23.26
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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17 PUFFIN

Table 17-1 Density of puffin recorded per survey in flight and on the sea, S.D. and 95%
c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 1.1(0.16) 0.79-1.42 1.41(0.19) 1.09-1.86 2.23(0.6) 1.3-3.57
Aug-2020 1.13(0.19) 0.76-1.52 1.43 (0.21) 1.05-1.87 1.95 (0.3) 1.38-2.54
Sep-2020 0.17 (0.05) 0.08-0.27 0.16 (0.04) 0.09-0.24 0.17 (0.03) 0.11-0.23
Oct-2020 0.12 (0.04) 0.05-0.2 0.11(0.03) 0.06-0.18 0.11(0.03) 0.06-0.16
Nov-2020 o (o) 0-0 o (o) 0-0 0.01(0.01) 0-0.02
Dec-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Jan-2021 0(0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Feb-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Mar-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Apr-2021 1.28 (0.2) 0.92-1.71 1.21(0.16) 0.93-1.55 1.17 (0.12) 0.94-1.42
May-2021 0.15 (0.05) 0.06-0.26 0.23(0.06) 0.12-0.34 0.35 (0.08) 0.21-0.51
Jun-2021 5.24 (0.83) 3.76-6.99 4.79 (0.61) 3.71-6.04 4.78(0.57) 3.72-5.98
Jul-2021 1.8 (0.26) 1.29-2.27 2.1(0.25) 1.61-2.61 2.33(0.23) 1.92-2.82
Aug-2021 1.69 (0.26) 1.19-2.19 1.84 (0.2) 1.45-2.24 1.98 (0.19) 1.61-2.37
Sep-2021 2.75(0.39) 2.07-3.61 2.55 (0.31) 2-3.23 2.39(0.23) 2.02-2.86
Oct-2021 0.24 (0.06) 0.13-0.35 0.21(0.05) 0.12-0.3 0.18 (0.04) 0.11-0.25
Nov-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Dec-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Feb-2022 0(0) 0-0 o(0) 0-0 o(0) 0-0
Feb-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Mar-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Apr-2022 1.47 (0.2) 1.11-1.87 1.36 (0.16) 1.07-1.69 1.17 (0.12) 0.96-1.4
May-2022 3.89(0.68) 2.66-5.28 4.5 (0.6) 3.32-5.65 5.11(0.53) 4.14-6.21
Jun-2022 5.75 (1.21) 3.59-8.14 5.33(0.9) 3.79-7.2 5.28 (0.75) 3.89-6.87
Jul-2022 4.34 (0.63) 3.13-5.62 4.71(0.6) 3.62-5.94 4.83(0.6) 3.73-6.06
Aug-2022 2.72(0.58) 1.68-3.94 4.22(0.85) 2.66-5.91 4.59(0.73) 3.27-6.11
Sep-2022 0.7 (0.13) 0.48-0.99 0.59 (0.11) 0.4-0.8 0.59 (0.08) 0.43-0.76
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Table 17-2 Density of puffin (including unidentified auks apportioned using identified
auk ratios) recorded per survey in flight and on the sea, S.D. and 95% c.i., in the OAA,
OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km2)

OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.

Jul-2020 1.2 (0.17) 0.86-1.54 1.54 (0.21) 1.2-2.03 2.43(0.66) 1.42-3.89
Aug-2020 1.16 (0.2) 0.79-1.57 1.5 (0.22) 1.1-1.95 2.04 (0.32) 1.44-2.66
Sep-2020 0.17 (0.05) 0.08-0.27 0.16 (0.04) 0.09-0.24 0.17 (0.03) 0.11-0.23
Oct-2020 0.12 (0.04) 0.05-0.2 0.11(0.03) 0.06-0.18 0.11(0.03) 0.06-0.16
Nov-2020 0(0) 0-0 0(0) 0-0 0.01(0.01) 0-0.02
Dec-2020 0(0) 0-0 o(0) 0-0 o(0) 0-0
Jan-2021 0(0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Feb-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Mar-2021 0(0) 0-0 o(0) 0-0 o(0) 0-0
Apr-2021 1.34 (0.21) 0.96-1.79 1.27(0.16) 0.97-1.62 1.22 (0.13) 0.98-1.49
May-2021 0.15 (0.05) 0.06-0.26 0.23(0.06) 0.12-0.34 0.36 (0.08) 0.21-0.52
Jun-2021 5.26 (0.83) 3.76-7.01 4.79 (0.61) 3.72-6.05 4.79 (0.57) 3.73-5.99
Jul-2021 1.81(0.26) 1.3-2.28 2.13(0.26) 1.64-2.65 2.36 (0.23) 1.94-2.85
Aug-2021 1.78 (0.27) 1.26-2.32 1.94 (0.21) 1.54-2.37 2.07(0.2) 1.68-2.48
Sep-2021 2.82(0.4) 2.12-3.71 2.62(0.32) 2.06-3.32 2.46 (0.23) 2.07-2.94
Oct-2021 0.24 (0.06) 0.13-0.35 0.22 (0.05) 0.13-0.32 0.19 (0.04) 0.12-0.26
Nov-2021 o (o) 0-0 o (o) 0-0 o(0) 0-0
Dec-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Feb-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2022 0(0) 0-0 o(0) 0-0 o(0) 0-0
Mar-2022 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Apr-2022 1.52 (0.2) 1.14-1.93 1.39 (0.16) 1.1-1.73 1.2 (0.12) 0.98-1.44
May-2022 3.94 (0.69) 2.69-5.34 4.58 (0.61) 3.37-5.75 5.21(0.54) 4.22-6.32
Jun-2022 5.82(1.23) 3.63-8.24 5.4 (0.91) 3.85-7.3 5.38 (0.76) 3.97-7
Jul-2022 4.5 (0.66) 3.24-5.82 4.84 (0.61) 3.72-6.11 4.99 (0.62) 3.85-6.26
Aug-2022 2.75(0.59) 1.69-3.97 4.25 (0.86) 2.68-5.94 4.61(0.74) 3.29-6.14
Sep-2022 0.73(0.14) 0.51-1.04 0.62 (0.11) 0.42-0.84 0.61(0.09) 0.45-0.78
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Table 17-3 Density of puffin (including unidentified auks apportioned using identified

auk ratios and accounting for availability bias) recorded per survey in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km2)
—OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.

Jul-2020 1.39 (0.2) 1.01-1.8 1.79 (0.24) 1.39-2.37 2.84(0.77) 1.66-4.53
Aug-2020 1.36 (0.23) 0.92-1.83 1.73 (0.25) 1.27-2.25 2.35(0.36) 1.66-3.06
Sep-2020 0.19 (0.06) 0.09-0.31 0.18 (0.05) 0.1-0.28 0.2 (0.04) 0.13-0.27
Oct-2020 0.14 (0.04) 0.06-0.24 0.13 (0.04) 0.07-0.21 0.13 (0.03) 0.07-0.19
Nov-2020 0(0) 0-0 0(0) 0-0 0.01(0.01) 0-0.02
Dec-2020 0(0) 0-0 o(0) 0-0 o(0) 0-0
Jan-2021 0(0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Feb-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Mar-2021 0(0) 0-0 o(0) 0-0 o(0) 0-0
Apr-2021 1.55 (0.25) 1.12-2.08 1.47 (0.19) 1.13-1.89 1.42 (0.15) 1.14-1.73
May-2021 0.18 (0.06) 0.07-0.3 0.26 (0.06) 0.14-0.39 0.42 (0.1) 0.25-0.61
Jun-2021 6.06 (0.96) 4.34-8.08 5.51(0.71) 4.27-6.96 5.5 (0.66) 4.28-6.88
Jul-2021 2.08 (0.3) 1.49-2.63 2.46(0.3) 1.89-3.06 2.71(0.27) 2.23-3.28
Aug-2021 2.08 (0.32) 1.47-2.7 2.26 (0.24) 1.79-2.76 2.42 (0.23) 1.96-2.89
Sep-2021 3.28 (0.46) 2.46-4.31 3.05(0.37) 2.4-3.87 2.86 (0.27) 2.41-3.42
Oct-2021 0.27(0.06) 0.15-0.41 0.25 (0.05) 0.15-0.37 0.21(0.04) 0.14-0.3
Nov-2021 o (o) 0-0 o (o) 0-0 o0(0) 0-0
Dec-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Feb-2022 0(0) 0-0 0(0) 0-0 o (o) 0-0
Feb-2022 0(0) 0-0 o(0) 0-0 o(0) 0-0
Mar-2022 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Apr-2022 1.7 (0.23) 1.28-2.16 1.56 (0.18) 1.23-1.93 1.34 (0.14) 1.1-1.61
May-2022 4.52(0.79) 3.09-6.13 5.24 (0.69) 3.87-6.59 5.96 (0.62) 4.83-7.23
Jun-2022 6.77 (1.43) 4.23-9.59 6.28 (1.06) 4.47-8.48 6.24(0.89) 4.61-8.13
Jul-2022 5.22(0.76) 3.77-6.76 5.61(0.71) 4.31-7.09 5.77 (0.71) 4.45-7.23
Aug-2022 3.19 (0.68) 1.96-4.61 4.95 (1) 3.12-6.92 5.37 (0.86) 3.82-7.14
Sep-2022 0.86 (0.16) 0.59-1.21 0.72 (0.13) 0.48-0.97 0.7(0.1) 0.52-0.91
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Table 17-4 Abundance of puffin recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA

‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Jul-2030 721.84 521.33-930.58 | 1259.21 978.5-1660.24 | 2582.59 1507.65-
(103.18) (168.22) (699.84) 4130.54
Aug2020 740.44 501.59-995.21 | 1281.83 939.28- 2261.12 1592.34-
(125.74) (186.85) 1671.95 (349:32) 2937.86
Sep-2020 108.46 (31.67) | 54.23-178.19 139.45 (34.78) | 77.47-216.92 201.43 131.7-271.15
(36.06)
0ct-2020 77.54 (24.55) | 31.02-131.82 100.8 (27.23) 54.08-162.83 124.06 69.79-186.09
(29.44)
Nov-2020 0(0) 0-0 0(0) 0-0 7.76 (7.03) 0-23.27
Dec-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Jan-2021 0(0) 0-0 7.75(7.23) 0-23.24 7.75(7.19) 0-23.24
Feb-2021 7.75 (6.87) 0-23.24 7.75 (7.15) 0-23.24 7.75 (7.04) 0-23.24
Mar-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Apr-2021 837.65 604.97- 1085.84 829.89- 1349.55 1085.65-
(133.42) 1124.62 (139.55) 1388.52 (143.11) 1644.28
May-2021 100.76 38.75-170.51 201.51(49.45) | 108.51-302.27 403.02 240.26-
(35.06) (92.22) 589.04
J 3441.7 2464.81- 4278.87(548) | 3317.48- 5526.88 4302.13-
un-2021
(545.19) 4589.13 5403.04 (660.99) 6915.38
Jul-2021 1178.27 844.94- 1875.93 1441.83- 2697.62 2216.82-
(170.77) 1488.54 (227.58) 2333.29 (265.76) 3263.69
1107.34 782.111440.31 | 1641.65 1300.73- 2292.11 1858.47-
Aug-2021
(169.79) (177.71) 2005.6 (221.22) 2741.43
Sep-2021 1805.3 1355.91- 2277.94 1789.81- 2766.07 2331.98-

P (255.16) 2370.91 (276.31) 2890.23 (261.52) 3308.43
Oct-2021 155.08 (36.35) | 85.29-232.62 186.1(40.57) 108.56-271.39 | 209.36 (41.4) | 131.82-294.65
Nov-2021 0(0) 0-0 0(0) 0-0 0(0) 0-0
Dec-2021 7.75(7.77) 0-23.25 7.75 (7.36) 0-23.25 15.5 (9.6) 0-38.75
Feb-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Feb-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Mar-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0

967.04 727.21-1230.07 | 1214.6 959.11-1508.77 | 1353.85 1106.1-1624.62
Apr-2022
(129.97) (139:39) (136.72)
May-2022 2554.3 1746.67- 4021.67 2965.79- 5916.05 4790.1-
(444.65) 3462.67 (532.47) 5054.26 (612.41) 7181.94
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Abundance
OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95%c.i.
Jun-2022 3770.87 2353.89- 4761.98 3391.07- 6109.27 4506.07-
(795-1) 5342.9 (801.35) 6434.67 (866.24) 7952.31
Jul-2022 2847.38 2054.04- 4211.59 3235.82- 5591.65 4314.69-
(415.2) 3688.31 (533.24) 5314.85 (689.25) 7012.17
Aug-2022 1786.95 1100.07- 3776.8 2379.81- 5314.04 3784.4-
(382.26) 2583.09 (763.86) 5283.22 (849.8) 7070.37
s 458.47 315.99-648.19 | 529.61 355.71-719.53 | 679.8(96.59) | 498-877.42
ep-2022
(86.35) (94.06)
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Table 17-5 Abundance of puffin (including unidentified auks apportioned using

identified auk ratios) recorded per survey in flight and on the sea, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.
Jul-2030 786.01 567.67- 1379.52 1071.98- 2815.18 1643.43-
(112.35) 1013.29 (184.29) 1818.86 (762.87) 4502.55
764.32 517.77-1027.31 | 1337.56 980.12- 2364.62 1665.23-
Aug-2020
(129.79) (194.97) 1744.65 (365.31) 3072.34
Sep-2020 108.46 (31.67) | 54.23-178.19 139.45 (34.78) | 77.47-216.92 201.43 131.7-271.15
(36.06)
0ct-2020 77.54 (24.55) | 31.02-131.82 100.8 (27.23) 54.08-162.83 124.06 69.79-186.09
(29-44)
Nov-2020 0(0) 0-0 o(0) 0-0 7.76 (7.03) 0-23.27
Dec-2020 0(0) 0-0 o(0) 0-0 o(0) 0-0
Jan-2021 0(0) 0-0 7.75(7.23) 0-23.24 7.75 (7-19) 0-23.24
Feb-2021 7.75 (6.87) 0-23.24 7.75 (7.15) 0-23.24 7.75 (7.04) 0-23.24
Mar-2021 0(0) 0-0 o(0) 0-0 o0(0) 0-0
Apr-2021 876.43 632.98- 1132.38 865.46- 1411.6 1135.56-
(139.6) 1176.69 (145.53) 1448.03 (149.69) 1719.88
May-2021 100.76 38.75-170.51 201.51(49.45) | 108.51-302.27 | 410.77(94) 244.88-
(35.06) 600.36
Jun-2021 3449.45 2470.36- 4286.62 (549) | 3323.49- 5542.38 4314.19-
(546.42) 4599.46 5412.83 (662.84) 6934.78
Jul-2021 1186.02 850.5-1498.33 | 1906.94 1465.66- 2728.63 2242.3-3301.21
(171.9) (231.34) 2371.85 (268.82)
AUZ-2021 1169.29 825.86- 1734.57 1374.36- 2400.52 1946.37-2871.1
& (179.29) 1520.89 (187.77) 2119.12 (231.68)
Sep-2021 1851.79 1390.83- 2339.92 1838.51- 2843.55 2397.3-3401.1
(261.73) 2431.97 (283.83) 2968.87 (268.84)
Oct-2021 155.08 (36.35) | 85.29-232.62 193.85 (42.26) | 113.08-282.7 217.11(42.94) | 136.7-305.57
Nov-2021 o (o) 0-0 o (o) 0-0 o(0) 0-0
Dec-2021 7.75(7.77) 0-23.25 7.75(7.36) 0-23.25 15.5 (9.6) 0-38.75
Feb-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Feb-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Mar-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Apr-2022 997-98 750.48- 1245.54 983.54- 1384.8 1131.38-
(134.13) 1269.43 (142.94) 1547.21 (139.84) 1661.76
May-2022 2585.36 1767.91- 4091.54 3017.32- 6024.74 4878.1-
(450.06) 3504.77 (541.72) 5142.08 (623.66) 7313.89
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Abundance
OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95%c.i.
Jun-2022 3817.33 2382.89- 4831.67 3440.7- 6225.42 4591.74-
(804.9) 5408.73 (813.08) 6528.84 (882.71) 8103.49
Jul-2022 2950.49 2128.42- 4330.56 3327.23- 5774.08 4455.46-
(430.23) 3821.87 (548.31) 5464.98 (711.73) 7240.94
Aug-2022 1802.56 1109.68- 3800.21 2394.56- 5337.45 3801.07-
(385.6) 2605.65 (768.59) 5315.97 (853.54) 7101.52
S 482.19(90.81) | 332.33-681.71 | 553.33(98.27) | 371.64-751.74 | 703.52 515.37-908.03
ep-2022 (99.96)
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Table 17-6 Abundance of puffin (including unidentified auks apportioned using
identified auk ratios and accounting for availability bias) recorded per survey in flight
and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km

buffer.

Abundance

OAA

Estimate (S.D.) 95%c.i.

‘OAA and 2 km buffer

OAA and 4 km buffer

Estimate (S.D.) 95%c.i.

‘Estimate (s.D.) 95%c.i.

Jul2020 914.33 (130.7) | 660.35- 1604.09 1246.49- 3280.37 1914.99-
1178.73 (214.29) 2114.95 (888.93) 5246.56
Aug-2020 891.71(151.42) | 604.06- 1544.57 1131.8-2014.65 | 2722.9 1917.53-
1198.53 (225.15) (420.66) 3537.85
123.96 (36.19) | 61.98-203.64 162.69 90.38-253.08 | 232.42(41.61) | 151.97-312.87
Sep-2020
(40.58)
Oct-2020 93.05(29.46) | 37.22-158.18 116.31(31.41) 62.4-187.88 147.33 (34.96) | 82.87-220.99
Nov-2020 0(0) 0-0 0(0) 0-0 7.76 (7.03) 0-23.27
Dec-2020 0(0) 0-0 o(0) 0-0 o(0) 0-0
Jan-2021 0(0) 0-0 7.75(7.23) 0-23.24 7.75(7-19) 0-23.24
Feb-2021 7.75 (6.87) 0-23.24 7.75 (7.15) 0-23.24 7.75 (7.04) 0-23.24
Mar-2021 0(0) 0-0 0(0) 0-0 o (o) 0-0
Apr-2021 1016.04 733.81-1364.13 | 1318.52 1007.73- 1644.28 1322.75-
(161.84) (169.45) 1686.06 (174.37) 2003.37
Ma 116.26 (40.46) | 44.71-196.74 232.51(57.06) | 125.2-348.77 480.53 286.47-702.31
y-2021
(109.96)
JUn-2021 3976.56 2847.85- 4930 (631.4) 3822.32- 6364.05 4953.78-
(629.92) 5302.3 6225.25 (761.11) 7962.87
Jul-2031 1364.31 978.36- 2201.51 1692.07- 3139.47 2579.92-
(197.74) 1723.57 (267.08) 2738.24 (309.29) 3798.26
Aug-2021 1362.88 962.59- 2021.08 1601.37- 2795.44 2266.58-
(208.98) 1772.69 (218.79) 2469.15 (269.8) 3343.44
Sep-2021 2153.97 1617.79- 2727.32 2142.9- 3308.43 2789.23-
(304.44) 2828.81 (330.82) 3460.41 (312.8) 3957.14
Oct-2021 178.34 (41.8) 98.09-267.51 224.87 131.17-327.93 248.13 (49.07) | 156.23-349.22
(49.03)
Nov-2021 o(o) 0-0 0(0) 0-0 o(o) 0-0
Dec-2021 7.75(7.77) 0-23.25 7.75 (7.36) 0-23.25 15.5(9.6) 0-38.75
Feb-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Feb-2022 0(0) 0-0 o0(0) 0-0 o (o) 0-0
Mar-2022 o(o) 0-0 0(0) 0-0 o(o) 0-0
Apr-2022 1114.03 837.75- 1392.53 1099.61- 1554.99 1270.43-
(149.73) 1417.04 (159.81) 1729.8 (157.03) 1865.99
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Abundance
OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95%c.i.
Mav-2022 2965.79 2028.05- 4689.36 3458.18- 6894.29 5582.16-
Y (516.28) 4020.49 (620.87) 5893.38 (713.67) 8369.51
Jun-2022 4444.51 2774.4- 5613.71 3997.6- 7224.27 5328.47-
(937.15) 6297.38 (944.68) 7585.59 (1024.33) 9403.68
Jul-2022 3426.38 2471.71- 5020.59 3857.39- 6670.33 5147.03-
(499.63) 4438.3 (635.68) 6335.78 (822.21) 8364.87
Aug-2022 2091.28 1287.42-3023 4424.47 2787.92- 6211.42 4423.47-
(447.36) (894.85) 6189.23 (993-3) 8264.34
Sep-2022 561.23 (105.7) | 386.82-793.47 | 640.28 430.04- 814.18 596.44-
P (113.72) 869.87 (115.68) 1050.87
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18 AUK SPECIES GROUP (GUILLEMOT, RAZORBILL OR PUFFIN)

Table 18-1 Density of unidentified auk species (guillemot, razorbill or puffin) recorded
per survey in flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer
and OAA and 4 km buffer.

Density (birds km2)

OAA OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0.39 (0.1) 0.22-0.6 0.43 (0.08) 0.28-0.58 0.49 (0.09) 0.33-0.69
Aug-2020 0.07(0.03) 0.01-0.13 0.11(0.03) 0.05-0.17 0.14 (0.03) 0.08-0.21
Sep-2020 0.04 (0.02) 0-0.07 0.03 (0.02) 0.01-0.06 0.03 (0.01) 0.01-0.07
Oct-2020 0.08 (0.03) 0.02-0.14 0.08 (0.02) 0.03-0.12 0.07 (0.02) 0.03-0.11
Nov-2020 0.06 (0.03) 0.01-0.12 0.07 (0.03) 0.03-0.13 0.06 (0.02) 0.02-0.1
Dec-2020 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jan-2021 0.12 (0.04) 0.05-0.2 0.14 (0.04) 0.08-0.21 0.11(0.03) 0.05-0.17
Feb-2021 0.02 (0.02) 0-0.06 0.02 (0.01) 0-0.04 0.03 (0.01) 0.01-0.05
Mar-2021 0.05 (0.03) 0-0.11 0.04 (0.02) 0.01-0.09 0.04 (0.02) 0.01-0.07
Apr-2021 0.31(0.07) 0.18-0.46 0.3(0.05) 0.2-0.42 0.34 (0.05) 0.24-0.44
May-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Jun-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Jul-2021 0.02(0.02) 0-0.06 0.05 (0.02) 0.02-0.1 0.05 (0.02) 0.01-0.08
Aug-2021 0.25 (0.06) 0.13-0.38 0.26 (0.05) 0.16-0.36 0.23(0.04) 0.15-0.31
Sep-2021 0.18 (0.05) 0.08-0.3 0.16 (0.04) 0.09-0.26 0.17 (0.04) 0.09-0.26
Oct-2021 0.05 (0.02) 0.01-0.09 0.09 (0.03) 0.03-0.15 0.08 (0.02) 0.04-0.13
Nov-2021 0.11(0.03) 0.05-0.18 0.1(0.03) 0.05-0.17 0.08 (0.02) 0.03-0.13
Dec-2021 0.08 (0.03) 0.02-0.14 0.09 (0.03) 0.04-0.14 0.07 (0.02) 0.03-0.12
Feb-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Feb-2022 0.02(0.02) 0-0.06 0.02 (0.01) 0-0.04 0.01(0.01) 0-0.03
Mar-2022 0(0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Apr-2022 0.09 (0.04) 0.04-0.17 0.08 (0.03) 0.03-0.13 0.06 (0.02) 0.03-0.11
May-2022 0.07(0.03) 0.01-0.14 0.1(0.04) 0.04-0.18 0.13(0.04) 0.07-0.21
Jun-2022 0.11(0.04) 0.04-0.2 0.1(0.03) 0.04-0.18 0.13 (0.03) 0.07-0.2
Jul-2022 0.39 (0.1) 0.21-0.6 0.35 (0.08) 0.22-0.51 0.38 (0.07) 0.26-0.52
Aug-2022 0.05 (0.03) 0-0.11 0.04 (0.02) 0.01-0.09 0.04 (0.02) 0.01-0.07
Sep-2022 0.17 (0.04) 0.1-0.25 0.18 (0.04) 0.11-0.26 0.15 (0.03) 0.09-0.21
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Table 18-2 Abundance of unidentified auk species (guillemot, razorbill or puffin)
recorded per survey in flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2
km buffer and OAA and 4 km buffer.

Abundance
—OAA OAA and 2 km buffer OAA and 4 km buffer
Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95%c.i.
Jul-2020 256.66 144.37-393 384.98 248.43-521.33 | 561.43 376.96-
(63.22) (70.56) (107.12) 794.03
Aug-2020 47.77(19.88) | 7.96-87.58 95.54 (25.57) | 47.77-151.27 | 159.23(39.45) | 87.58-238.85
Sep-2020 23.24(12.61) | 0-46.48 30.99 (13.91) | 7.75-54.23 38.74 (15.64) | 15.49-77.47
Oct-2020 54.28 (19.11) 15.51-93.05 69.79 (21.52) 23.26-108.75 77-54 (22.36) 31.02-124.06
Nov-2020 38.78 (18.23) | 7.76-77.55 62.04 (22.54) | 23.27-116.33 69.8 (23.51) 23.27-116.33
Dec-2020 7.75 (7.25) 0-23.25 7.75 (7.46) 0-23.25 7.75(7.24) 0-23.25
Jan-2021 77.48(26.83) | 30.99-131.72 123.97(31.46) | 69.54-185.95 123.97(31.64) | 61.98-193.7
Feb-2021 15.49 (10.48) | 0-38.73 15.49 (9.95) 0-38.73 30.98 (14.01) | 7.75-61.96
Mar-2021 30.98 (18.38) | 0-69.71 38.73(19.84) | 7.7577.65 46.47 (20.01) | 15.49-85.2
Apr-2021 201.66 (46.71) | 116.34-302.68 | 271.46 (49.12) | 178.39-372.29 | 387.8(58.94) | 279.22-511.9
May-2021 7.75 (7.18) 0-23.25 7.75 (7.81) 0-23.25 15.5 (10.37) 0-38.75
Jun-2021 7.75 (6.88) 0-23.25 7.75 (7.08) 0-23.25 15.5 (9.03) 0-31.01
Jul-2021 15.5 (10.36) 0-38.76 46.51(18.92) 15.5-85.27 54.26 (20.25) | 15.5-93.02
Aug-2021 162.62 (42.4) 85.18-247.99 232.31(45.07) | 147.13-325.23 271.03 (45.99) | 178.1-356.21
Sep-2021 116.22 (36.07) | 54.24-193.7 147.21(40.21) | 77.48-232.64 193.7 (49.87) 100.73-302.18
Oct-2021 31.02 (14.47) 7.75-62.03 77.54 (26.24) | 31.02-131.82 93.05 (26.62) | 46.52-147.33
Nov-2021 69.66 (21.92) | 30.96-116.11 92.88(27.25) | 46.44-154.81 92.88(28.72) | 38.7-154.81
Dec-2021 54.25(20.17) | 15.5-93 775 (23.45) 38.55-123.99 | 85.25(24.9) | 38.75139.49
Feb-2022 7.75 (6.86) 0-23.25 7.75(7-38) 0-23.25 7.75 (7-29) 0-23.25
Feb-2022 15.49 (10.24) 0-38.73 15.49 (9.86) 0-38.73 15.49 (10.13) 0-38.73
Mar-2022 o (o) 0-0 7.75(7.23) 0-23.26 7.75(7.29) 0-23.26
Apr-2022 61.89 (23.41) 23.21-108.31 69.63 (23) 23.21-116.04 69.63 (24.38) | 30.75-123.78
May-2022 46.58 (21.53) 7.76-93.17 93.17 (31.51) 38.82-163.04 155.28 (40.75) | 77.64-240.68
Jun-2022 69.69 (28.64) | 23.23-131.63 92.92 (31.03) 38.72-162.6 154.86 (37.6) | 85.17-232.29
Juk2022 253.81 134.83-396.57 | 317.26 (71.6) 198.09- 436.23(77.7) 301.39-602.79
(68.09) 460.02
Aug-2022 31.21(17.04) 0-70.23 39.02 (19) 7.8-78.03 46.82(20.1) 15.61-85.84
Sep-2022 110.67 (27.26) | 63.24-166 158.09 (37.19) | 94.86-229.43 | 173.9(37.95) 102.76-245.05
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19 LARGE AUK SPECIES GROUP (GUILLEMOT OR RAZORBILL)

Table 19-1 Density of unidentified large auk species (guillemot or razorbill) recorded
per survey in flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer
and OAA and 4 km buffer.

Density (birds km2)

OAA OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Aug-2020 0.04 (0.02) 0-0.08 0.03 (0.02) 0-0.06 0.03 (0.02) 0.01-0.07
Sep-2020 0.06 (0.02) 0.01-0.11 0.05 (0.02) 0.02-0.09 0.05 (0.02) 0.02-0.08
Oct-2020 0.07 (0.03) 0.02-0.13 0.1(0.03) 0.04-0.17 0.08 (0.02) 0.03-0.13
Nov-2020 0.02 (0.01) 0-0.06 0.03 (0.02) 0.01-0.07 0.03 (0.01) 0.01-0.06
Dec-2020 0.04 (0.02) 0-0.08 0.07 (0.02) 0.03-0.12 0.07 (0.02) 0.03-0.11
Jan-2021 0.04 (0.02) 0-0.08 0.03 (0.02) 0.01-0.07 0.07 (0.02) 0.03-0.11
Feb-2021 0.09 (0.04) 0.02-0.18 0.08 (0.03) 0.03-0.13 0.06 (0.02) 0.02-0.11
Mar-2021 0.11(0.04) 0.04-0.19 0.1(0.03) 0.04-0.18 0.09 (0.03) 0.05-0.15
Apr-2021 0.15 (0.04) 0.07-0.24 0.15 (0.04) 0.08-0.23 0.14 (0.03) 0.09-0.19
May-2021 0(0) 0-0 0(0) 0-0 0.01(0.01) 0-0.02
Jun-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jul-2021 0(0) 0-0 o(0) 0-0 0.01(0.01) 0-0.01
Aug-2021 0.02(0.02) 0-0.06 0.02 (0.01) 0-0.04 0.01(0.01) 0-0.03
Sep-2021 0.12 (0.07) 0.01-0.28 0.09 (0.05) 0.01-0.21 0.07 (0.04) 0.01-0.17
Oct-2021 0.13 (0.04) 0.06-0.21 0.12(0.03) 0.06-0.18 0.14 (0.03) 0.09-0.19
Nov-2021 0.06 (0.02) 0.01-0.12 0.06 (0.02) 0.03-0.1 0.05 (0.02) 0.03-0.09
Dec-2021 0.13 (0.04) 0.05-0.22 0.15 (0.05) 0.06-0.24 0.13 (0.04) 0.06-0.21
Feb-2022 0(0) 0-0 0.01(0.01) 0-0.03 0.04 (0.02) 0.01-0.08
Feb-2022 0.06 (0.03) 0.01-0.12 0.09 (0.03) 0.03-0.14 0.07 (0.02) 0.03-0.11
Mar-2022 0.07 (0.03) 0.02-0.14 0.07 (0.03) 0.03-0.12 0.08(0.03) 0.03-0.14
Apr-2022 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.04 0.02 (0.01) 0-0.05
May-2022 0.02 (0.02) 0-0.07 0.02 (0.02) 0-0.05 0.04 (0.02) 0-0.08
Jun-2022 0.02 (0.02) 0-0.07 0.02 (0.02) 0-0.05 0.01(0.01) 0-0.04
Jul-2022 0.07(0.04) 0.01-0.16 0.11(0.04) 0.04-0.19 0.12 (0.04) 0.06-0.2
Aug-2022 o(o) 0-0 0.01(0.01) 0-0.03 0.03 (0.01) 0.01-0.05
Sep-2022 0.04 (0.03) 0-0.1 0.08 (0.05) 0.01-0.19 0.08 (0.04) 0.03-0.16
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Table 19-2 Abundance of unidentified large auk species (guillemot or razorbill)
recorded per survey in flight and on the sea, S.D. and 95% c.i., in the OAA, OAA and 2
km buffer and OAA and 4 km buffer.

Abundance

OAA OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) (95% c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0(0) 0-0 0(0) 0-0 o (o) 0-0
Aug-2020 23.89 (15.24) 0-55.73 23.89 (15.16) 0-55.73 39.81(18.71) 7.96-79.62
Sep-2020 38.74(14.97) | 7.75-69.73 46.48 (16.53) | 15.49-77.47 54.23(18.16) | 23.24-92.97
Oct-2020 46.52 (17.03) 15.51-85.29 93.05(29.72) | 38.77-155.08 93.05 (28.54) | 38.77-155.08
Nov-2020 15.51(9.77) 0-38.78 31.02 (14.53) 7.76-62.04 38.78 (15.24) 7.76-69.8
Dec-2020 23.25 (15.18) 0-54.24 61.99 (21.8) 23.25-108.49 77.49 (24.54) | 31-123.99
Jan-2021 23.24 (12.86) 0-54.24 30.99 (14.31) 7.75-61.98 77.48 (25.31) 30.99-131.72
Feb-2021 61.96 (25.63) | 15.49-116.18 69.71(24.3) 30.98-116.18 69.71(24.91) 23.24-123.92
Mar-2031 69.71(27.16) 23.24-123.92 92.94 (30.23) | 38.73-162.65 108.43 54.22-170.4

(30.69)

Apr-2021 100.83 (27.8) | 46.54-155.12 131.85 (31.31) 69.8-201.66 162.88 (32.55) | 100.83-224.92
May-2021 0(0) 0-0 o(0) 0-0 7.75 (6.96) 0-23.25
Jun-2021 7.75 (7.32) 0-23.25 7.75 (7-18) 0-23.25 7.75 (7-41) 0-23.25
Jul-2021 0(0) 0-0 0(0) 0-0 7.75 (5.9) 0-15.5
Aug-2021 15.49 (10.51) 0-38.72 15.49 (10.21) 0-38.72 15.49 (10.15) 0-38.72
Sep-2021 77-48 (47.31) | 7.75-185.95 77-48(47.12) | 7.75185.95 85.23(46.99) | 15.5-193.7
Oct-2021 85.29 (25.42) 38.77-139.57 108.56 (27.1) 54.28-162.83 162.83(31.27) | 100.8-224.87
Nov-2021 38.7(15.88) 7.74-77.4 54.18 (18.22) 23.22-92.88 61.92 (19.24) 30.77-100.62
Dec-2021 85.25(28.51) 31-147.24 131.74 (41.34) | 54.25-216.99 147.24 (43.92) | 69.75-240.24
Feb-2022 0(0) 0-0 7.75 (6.59) 0-23.25 46.5(20.42) 15.5-93
Feb-2022 38.73(17.88) 7.75-77.46 77.46 (24.29) | 30.98-124.13 85.21(24.66) 38.73-131.68
Mar-2022 46.53 (20.71) 15.51-93.06 62.04 (23.02) | 23.26-108.57 93.06 (33.41) | 31.02-162.85
Apr-2022 7.74 (7.3) 0-23.21 15.47 (10.43) 0-38.68 23.21(12.7) 0-54.15
May-2022 15.53 (14.63) 0-46.58 15.53 (14.78) 0-46.58 46.58 (26.52) | 0-93.17
Jun-2022 15.49 (14.83) 0-46.46 15.49 (14.24) 0-46.46 15.49 (14.49) | 0-46.46
Jul-2022 47.59 (25.54) | 7.93-103.11 95.18 (34.11) 31.73-166.56 142.77 (41.42) | 71.38-230.21
Aug-2022 o(o) 0-0 7.8 (7.51) 0-23.41 31.21(14.06) 7.8-62.43
Sep-2022 23.71(16.52) 0-63.24 71.14 (41.49) 7.9-166 94.86 (41.2) 31.62-181.81
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20 RED-THROATED DIVER

Table 20-1 Density of red-throated diver recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (o) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 o (0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 20-2 Abundance of red-throated diver recorded per survey in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 7.75 (7.32) 0-23.26 7.75 (7.04) 0-23.26 7.75 (7.17) 0-23.26
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 o (0) 0-0 7.74 (6.9) 0-23.22 7.74 (6.76) 0-23.22
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 0 (0) 0-0 7.76 (6.4) 0-23.29 7.76 (6.67) 0-23.29
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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21 GREAT NORTHERN DIVER

Table 21-1 Density of great northern diver recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 21-2 Abundance of great northern diver recorded per survey in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 7.75 (7.29) 0-23.26 7.75 (6.83) 0-23.26 7.75 (7.03) 0-23.26
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 7.75 (7.27) 0-23.25 7.75(7-3) 0-23.25 7.75 (7.58) 0-23.25
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 7.76 (6.76) 0-23.29 7.76 (6.91) 0-23.29 7.76 (7.06) 0-23.29
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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22 EUROPEAN STORM-PETREL

Table 22-1 Density of European storm-petrel recorded per survey in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 0 (o) 0-0 0(0) 0-0 0.01(0.01) 0-0.02
Sep-2020 o (0) 0-0 0(0) 0-0 0.07 (0.07) 0-0.22
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0.31(0.11) 0.11-0.54 0.25 (0.08) 0.1-0.44 0.24 (0.07) 0.11-0.39
Sep-2021 0.05 (0.02) 0.01-0.08 0.04 (0.02) 0.01-0.08 0.03 (0.01) 0.01-0.06
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 22-2 Abundance of European storm-petrel recorded per survey in flight and on
the sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 0(0) 0-0 0(0) 0-0 7:96 (7.31) 0-23.89
Sep-2020 o (0) 0-0 o0 (0) 0-0 85.22 (77.04) 0-255.66
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 201.33(74.25)  [69.69-356.21  [224.56 (75.82) [92.92:394.92  [278.77(83.15)  [123.9-449.32
Sep-2021 30.99(13.39)  [7.75-54.24 38.74(15.97)  [7.7569.73 38.74(15.83)  [15.5-69.93
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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23

Table 23-1 Density of fulmar recorded per survey in flight and on the sea, S.D. and 95%
c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

FULMAR

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0.72 (0.17) 0.44-1.1 0.89 (0.14) 0.63-1.18 1.2 (0.16) 0.9-1.52
Aug-2020 2.29 (1.15) 0.45-4.83 1.79 (0.86) 0.39-3.61 1.53 (0.65) 0.43-2.9
Sep-2020 4.18 (1.99) 0.93-8.38 3.57 (1.54) 1.17-7.01 2.91(1.21) 0.99-5.55
Oct-2020 1.77 (0.46) 1.02-2.72 1.96 (0.35) 1.39-2.73 3.12 (0.68) 1.96-4.48
Nov-2020 1.38 (0.43) 0.67-2.36 1.21(0.33) 0.67-1.93 1.66 (0.38) 0.93-2.45
Dec-2020 2.36 (0.53) 1.35-3.39 3.87 (1.07) 1.99-6.03 3.92 (0.93) 2.3-5.89
Jan-2021 1.91(0.35) 1.31-2.67 2.15 (0.34) 1.54-2.84 2.42(0.28) 1.92-3
Feb-2021 0.27 (0.07) 0.14-0.42 0.34 (0.06) 0.23-0.44 0.36 (0.05) 0.27-0.47
Mar-2021 1.22 (0.31) 0.72-1.94 1.23 (0.26) 0.81-1.81 1.2 (0.2) 0.85-1.61
Apr-2021 0.45 (0.28) 0.08-1.08 0.4 (0.22) 0.14-0.88 0.4 (0.17) 0.17-0.76
May-2021 0.07 (0.03) 0.02-0.13 0.27(0.07) 0.13-0.42 0.21(0.06) 0.1-0.35
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0.25 (0.05) 0.15-0.34 0.23(0.04) 0.15-0.3 0.29 (0.04) 0.22-0.37
Aug-2021 1.46 (0.17) 1.14-1.79 1.42 (0.14) 1.15-1.7 1.43 (0.11) 1.22-1.65
Sep-2021 0.9 (0.13) 0.65-1.17 0.85(0.1) 0.65-1.06 0.9 (0.09) 0.72-1.06
Oct-2021 2.17(0.93) 0.63-4.19 1.89 (0.7) 0.67-3.42 2.01(0.55) 1.07-3.23
Nov-2021 0.54 (0.09) 0.39-0.73 0.61(0.07) 0.47-0.76 1.75 (0.52) 0.88-2.78
Dec-2021 2.62 (0.55) 1.66-3.73 2.33 (0.41) 1.57-3.14 2.02(0.33) 1.43-2.67
Feb-2022 1.15 (0.14) 0.89-1.43 1.24 (0.13) 1-1.5 1.36 (0.11) 1.15-1.56
Feb-2022 1.55 (0.3) 0.99-2.16 1.7 (0.32) 1.13-2.42 1.79 (0.24) 1.36-2.27
Mar-2022 2.41(0.28) 1.89-2.99 2.53(0.25) 2.08-3.05 2.44 (0.19) 2.08-2.8
Apr-2022 0.68 (0.11) 0.48-0.9 0.61(0.08) 0.45-0.77 0.58 (0.07) 0.46-0.72
May-2022 0.19 (0.04) 0.11-0.27 0.24 (0.04) 0.16-0.32 0.25 (0.03) 0.19-0.32
Jun-2022 0.19 (0.04) 0.11-0.28 0.19 (0.04) 0.12-0.27 0.18 (0.03) 0.12-0.24
Jul-2022 0.59 (0.14) 0.36-0.91 0.51(0.1) 0.34-0.71 0.47 (0.09) 0.32-0.66
Aug-2022 0.5(0.07) 0.37-0.63 0.5 (0.06) 0.39-0.61 0.55 (0.05) 0.45-0.67
Sep-2022 2.08 (0.21) 1.7-2.53 2.02 (0.17) 1.68-2.33 1.91(0.14) 1.65-2.18
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Table 23-2 Abundance of fulmar recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA

Estimate (S.D.)

95% C.i.

‘OAA and 2 km buffer

95% C.i.

OAA and 4 km buffer

Estimate (S.D.)

[ LY AN

‘Estimate (s.D.)

Jul-2020 473.21(113.12)  [288.74-722.24  [794.03(129.55) |561.43-1058.7  [1387.54 (187.48) [1042.46-1756.68
Aug-2020 1504.76 (757.07) [294.38-3168.95 [1600.3 (770.87) [350.31-3225.48  [1775.46 (746.56) |501.19-3360.63
Sep-2020 2742.53 612.03-5501.91  [3191.87 (1377.79) [1045.69-6270.25 [3362.31(1397.63)/1146.4-6422.68
(1309.44)
Oct-2020 1163.09 (299.23) [666.84-1783.41 [1752.39 (310.83) [1240.63-2442.5 [3605.59 227113-5179.84
(780.98)
Nov-2020 907.35(284.7) [441.85-1551.02  [1085.72 (299.55) [597.14-1721.83  [1915.51(442.06) [1077.77-2838.57
Dec-2020 1549.82 (350.67) |883.21-2224.19  [3463.86 (956.6) [1782.3-5393.58 [4533.23 (1072.77)[2665.31-6819.42
Jan-2021 1255.19 (226.74) 1860.04-1751.07 [1921.53 (300.39) [1379.16-2541.96 [2797.07 (320.96) [2223.51-3471.73
Feb-2021 178.14 (46.9) 92.94-278.82 302.06(49.23) [201.37-395 418.23 (61.43)  [317.55-542.16
Mar-2021 797.76 (204.38) 472.46-1270.42 [1099.83 (229.9) [720.31-1618.96  [1386.41(235.38) |983.46-1859.06
Apr-2021 294.73 (182.69) 54.29-705.8 356.78(193.2)  [123.9783.36  465.36(199.4) [193.9-884.38
May-2021 46.5 (17.78) 15.5-85.26 240.26 (66.7)  [116.26-372.02 248.01(71.77)  [116.26-403.02
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 162.79 (32.16) 100.77-225 201.55(35.52)  [131.78-271.31 341.08 (45.46) [255.81-426.54
Aug-2021 060.21(111.36)  [750.94-1177.03  [1269.95 (122.8) [1029.9-1517.75  [1657.13 (126.65) [1417.08-1912.87
Sep-2021 588.85(88.19) [426.14-767.25  [759.31(91.89)  [581.11-945.27 1038.24 (104.6) [836.6-1231.94
Oct-2021 1426.74 (607.91) 1410.77-2752.88  [1690.38 (624.96)|597.06-3056.25 [2326.21(640.81) [1232.89-3737.83
Nov-2021 356.06 (56.81)  [255.43-479.9 541.83(66.93) [417.98-681.15 2027.98 (599.26)[1021.53-3212.44
Dec-2021 1720.42 (362.1)  [1092.31-2449.08 [2084.65 (368.14) [1402.49-2805.56 [2332.64 (376.3) [1658.42-3092.1
Feb-2022 751.74(90.67)  [581.24-937.74  [1108.24 (115.33) [891.241340.74  [1573.23 (124.17) [1332.99-1805.73
Feb-2022 1014.75 (199.67) 1650.68-1417.74  [1518.25 (290.23) [1014.55-2161.18  [2075.97 (281.26) [1572.47-2626.14
Mar-2022 1581.99 (183.39) [1240.78-1961.98 [2264.42 (222.98) [1861.17-2729.71  [2822.77(219.21) [2404.01-3241.73
Apr-2022 448.7(68.98)  [317.19-587.96  |541.54(73.27)  [402.29-688.53  673.06(77.41)  [533.8-827.78
May-2022 124.22 (27.76)  169.87-178.57 217.39(36.86)  [147.51-287.26 287.26 (39.68)  [217.39-364.9
Jun-2022 123.89(29.29)  [69.69-185.83 170.35 (34.4) 108.21-240.03  [209.06 (35.94) [139.37-278.75
Jul-2022 388.64(89.94) [237.74-594.86  [460.02(87.55) [301.39-634.51  [547.27(101.94) [364.85-761.61
Aug-2022 327.74(44.91)  [241.71413.57  [444.79(50.18) [351.15-546.23  |639.87(63.07) [522.82772.53
Sep-2022 1367.51(138.85) [1114.56-1659.99 [1802.27 (153.49) [1501.89-2086.84 [2213.32 (156.57) [1905.03-2521.6
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24 CORY'S SHEARWATER

Table 24-1 Density of Cory's shearwater recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 24-2 Abundance of Cory's shearwater recorded per survey in flight and on the
sea, S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 7.74 (7.45) 0-23.23 7.74(734) 0-23.23 7.74 (6.94) 0-23.23
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0

\,@ MacArthur

Green 73|Page



West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.2 — Design based estimates of
density and abundance per survey

25 SOOTY SHEARWATER

Table 25-1 Density of sooty shearwater recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km2)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.04 0.01(0.01) 0-0.03
Sep-2021 0 (0) 0-0 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 25-2 Abundance of sooty shearwater recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 7.74 (7.35) 0-23.23 15.49 (9.88) 0-38.72 15.49 (10.38) 0-38.72
Sep-2021 0 (0) 0-0 775 (6.67) 0-23.24 775 (6.71) 0-23.24
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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26 GREAT SHEARWATER

Table 26-1 Density of great shearwater recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0 (0) 0-0 0.01(0.01) 0-0.02
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Table 26-2 Abundance of great shearwater recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0 (0) 0-0 7.9 (6.83) 0-23.71
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27

MANX SHEARWATER

Table 27-1 Density of Manx shearwater recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 0(0) 0-0 o0 (o) 0-0 0.01(0.01) 0-0.02
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0 (o) 0-0 o0 (o) 0-0 o0 (o) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.04 0.01(0.01) 0-0.03
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (o) 0-0 0 (0) 0-0 0.01(0.01) 0-0.02
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (o) 0-0 0 (0) 0-0 0.01(0.01) 0-0.02
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.04
Aug-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
Sep-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.03
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Table 27-2 Abundance of Manx shearwater recorded per survey in flight and on the sea,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 7.75 (7.24) 0-23.24
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 7.75 (7.07) 0-23.25 15.5 (10.3) 0-38.76 15.5 (10.55) 0-38.76
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 o (0) 0-0 0(0) 0-0 7.74 (6.2) 0-23.23
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 7.75 (6.69) 0-23.26
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Jul-2022 7-93(7.44) 0-23.79 7-93(7.28) 0-23.79 23.79 (12.3) 0-47.59
Aug-2022 7.8 (6.41) 0-23.41 7.8 (6.39) 0-23.41 15.61(9.55) 0-31.21
Sep-2022 7.9 (7.65) 0-23.71 7.9 (7.47) 0-23.71 15.81(10.36) 0-39.52
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28

GANNET

Table 28-1 Density of gannet recorded per survey in flight and on the sea, S.D. and 95%
c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0.55 (0.29) 0.15-1.21 0.48 (0.2) 0.2-0.95 0.87(0.38) 0.28-1.68
Aug-2020 2.94 (1.99) 0.4-7.61 2.21(1.44) 0.36-5.59 1.82 (1.08) 0.36-4.32
Sep-2020 1.52 (0.24) 1.09-2.02 1.43 (0.17) 1.1-1.78 1.33 (0.15) 1.03-1.62
Oct-2020 1.16 (0.2) 0.74-1.55 0.99 (0.15) 0.71-1.28 0.92 (0.12) 0.68-1.18
Nov-2020 0.01(0.01) 0-0.04 0.03 (0.02) 0-0.06 0.03 (0.01) 0.01-0.06
Dec-2020 0.08 (0.04) 0.02-0.15 0.08 (0.03) 0.03-0.15 0.06 (0.02) 0.02-0.11
Jan-2021 0.04 (0.02) 0-0.08 0.03(0.02) 0.01-0.08 0.03 (0.01) 0.01-0.05
Feb-2021 0.09 (0.03) 0.04-0.17 0.09 (0.02) 0.04-0.13 0.08 (0.02) 0.04-0.13
Mar-2021 0.04 (0.02) 0-0.07 0.06 (0.02) 0.03-0.1 0.08 (0.02) 0.04-0.13
Apr-2021 0.4 (0.1) 0.22-0.61 0.44 (0.07) 0.3-0.6 0.44 (0.06) 0.31-0.56
May-2021 0.53(0.13) 0.31-0.81 0.55 (0.11) 0.36-0.79 0.55 (0.09) 0.39-0.74
Jun-2021 0.26 (0.06) 0.15-0.38 0.27(0.05) 0.17-0.37 0.25(0.04) 0.18-0.34
Jul-2021 0.35(0.07) 0.22-0.51 0.38 (0.07) 0.24-0.55 0.39 (0.07) 0.27-0.53
Aug-2021 0.76 (0.13) 0.53-1.03 0.77 (0.12) 0.55-1.03 1.06 (0.33) 0.6-1.82
Sep-2021 1.04 (0.15) 0.77-1.35 1(0.12) 0.75-1.23 1.26 (0.19) 0.92-1.66
Oct-2021 1.7 (0.22) 1.28-2.17 1.63 (0.18) 1.28-1.99 1.5 (0.15) 1.23-1.8
Nov-2021 0.02 (0.02) 0-0.06 0.05 (0.02) 0.02-0.1 0.05 (0.02) 0.02-0.09
Dec-2021 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.04 0.02 (0.01) 0-0.05
Feb-2022 0.02(0.02) 0-0.07 0.03(0.02) 0-0.07 0.07(0.03) 0.02-0.14
Feb-2022 0.11(0.03) 0.05-0.19 0.09 (0.03) 0.03-0.14 0.08 (0.02) 0.04-0.13
Mar-2022 0.22 (0.05) 0.13-0.33 0.23 (0.05) 0.14-0.32 0.21(0.04) 0.14-0.28
Apr-2022 0.95 (0.16) 0.68-1.28 0.91(0.12) 0.67-1.16 0.84 (0.1) 0.65-1.03
May-2022 0.24 (0.05) 0.13-0.34 0.29 (0.05) 0.18-0.39 0.4 (0.08) 0.25-0.58
Jun-2022 0.54 (0.14) 0.29-0.84 0.48 (0.11) 0.28-0.72 0.45 (0.08) 0.3-0.64
Jul-2022 0.53(0.1) 0.35-0.73 0.48 (0.08) 0.34-0.63 0.44 (0.06) 0.32-0.56
Aug-2022 0.2 (0.05) 0.12-0.31 0.24 (0.04) 0.16-0.32 0.3(0.05) 0.21-0.4
Sep-2022 0.52 (0.09) 0.35-0.7 0.6 (0.1) 0.42-0.8 0.74 (0.1) 0.56-0.97
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Table 28-2 Abundance of gannet recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA

OAA and 4 km buffer

‘OAA and 2 km buffer

Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i. Estimate (S.D.) 95%c.i.

Jul-2020 360.92 (191.72) |96.25-794.03 433.11(182.98) [176.25-850.37  [1002.56 (438.82) [328.84-1949.17
Aug-2020 21932(?67;4) 262.74-4992.18  [1974.5 (1290.62) |318.47-4999.94 211;59:3957) 421.97-5000.74
Sep-2020 999.4 (160.09) [712.55-1324.78  [1278.3(156.35) [983.9-1588.38  [1533.96 (178.73) [1193.08-1875.03
Oct-2020 759.89 (133.99) [488.5-1015.77 883.95(132.76) 1635.63-1147.78 [1062.29 (143.28) [790.9-1364.89
Nov-2020 7.76 (7.11) 0-23.27 23.27 (15.85) 0-54.29 31.02 (16.53) 7.56-69.8
Dec-2020 54.24 (23.17) 15.5-100.74 69.74 (27.7) 23.25-131.74 69.74 (26.8) 23.25-123.99
Jan-2021 23.24 (13.62) 0-54.24 30.99 (15.7) 7.75-69.73 30.99 (15.42) 7.75-61.98
Feb-2021 61.96 (20.05) 23.24-108.43 77.45 (21.24) 38.73-116.37 92.94 (24.98)  [46.47-147.16
Mar-2021 23.24 (12.37) 0-46.47 54.22 (18.59) 23.24-92.94 92.94 (26.41) 46.47-147.16
Apr-2021 263.7 (63.07) 147.36-403.31  [395.56 (66.68) [271.46-535.17 511.9 (74.65) 356.78-651.7
May-2021 348.77(83.82) [201.51-534.78 496.03 (101.15)  [317.77-705.29 635.54 (104.16) [449.53-852.55
Jun-2021 170.53 (38.6) 100.77-248.05  [240.3(45.55)  [155.03-333.32  [294.56 (46.88) [209.29-395.33
Jul-2021 232.55(47.3) 147.28-333.33 341.08 (66.91) [217.05-488.36  [449.6 (79.29)  [310.07-612.39
Aug-2021 495.59 (84.42) [348.46-673.89  [689.18 (104.29) |495.4-921.49 1231.23 (385.36) 689.18-2106.26
Sep-2021 681.83(98.92) [503.43-883.28 [891.03(107.83) [674.08-1100.23 [1456.64 (220.83) [1061.49-1921.72
Oct-2021 1116.58 (146.4)  |837.44-1426.74 [1457.76 (160.33) [1147.4-1775.67  [1736.9 (173.33) [1426.74-2078.28
Nov-2021 15.48 (10.26) 0-38.7 46.44 (17.44) 15.48-85.14 61.92 (20.05) 23.22-100.62
Dec-2021 7.75 (7.44) 0-23.25 15.5 (9.99) 0-38.75 23.25 (12.56) 0-54.25
Feb-2022 15.5 (14.27) 0-46.5 23.25 (16.43) 0-62 85.25 (35.7) 23.25-162.75
Feb-2022 69.72 (22.94) 30.98-123.94 77.46 (23.73) 30.98-123.94 92.95 (25.16) 46.48-147.18
Mar-2022 147.34 (34.15)  |85.3-217.14 201.63 (40.45) [124.08-286.93  [240.4 (42.22) 162.85-325.7
Apr-2022 626.64 (103.25) |448.7-843.26 812.31(110.08)  |603.24-1036.66 [967.04 (110.23) [750.42-1191.39
May-2022 155.28 (34.18)  |85.4-225.15 256.21(48.58) [163.04-349.37  1458.07(96.67) [287.26-667.69
Jun-2022 356.18 (92.52)  [193.58-549.76  433.61(101.43) [247.78-642.67 [518.78 (97.51)  |348.24-735.59
Jul-2022 348.98 (63.22) [230.01-475.89  [428.3(67.08)  [301.39-563.13 507.61(70) 372.78-650.38
Aug-2022 132.66 (30.41)  [78.03-202.89 210.69 (38.76) [140.46-288.72  [343.35(53.04) [241.9-460.39
Sep-2022 339.9(56.99)  [229.24458.47  [537.52(85.84) [379.23-719.33  |861.61(117.55)  |648.19-1122.47
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SHAG

Table 29-1 Density of shag recorded per survey in flight and on the sea, S.D. and 95%
c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2021 0.01(0.01) 0-0.04 0.02 (0.01) 0-0.04 0.02 (0.01) 0-0.05
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0(0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 0.01(0.01) 0-0.02
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0(0) 0-0 0 (o) 0-0 o0 (0) 0-0
May-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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Table 29-2 Abundance of shag recorded per survey in flight and on the sea, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95%c.i. ‘Estimate (s.D.) 95%c.i. Estimate (S.D.) 95%c.i.
Jul-2020 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0 (0) 0-0 o (0) 0-0
Dec-2020 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jan-2021 o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Feb-2021 o (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (o) 0-0 o0 (o) 0-0 0 (o) 0-0
Apr-2021 7.76 (7.27) 0-23.27 15.51(10.26) 0-38.78 23.27(12.79) 0-54.29
May-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Oct-2021 0 (0) 0-0 o0 (o) 0-0 o0 (0) 0-0
Nov-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Feb-2022 0(0) 0-0 0(0) 0-0 7.75(7-34) 0-23.25
Feb-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Apr-2022 0 (o) 0-0 0 (0) 0-0 0 (0) 0-0
May-2022 o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 0(0) 0-0 0 (0) 0-0
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INTRODUCTION

This Annex provides displacement analysis results for species potentially at risk from
disturbance and displacement from development of the West of Orkney Windfarm (‘the
Project’). The methods have used the ‘Matrix Approach’ for the displacement assessment
followed Joint Statutory Nature Conservation Bodies' (SNCB 2022%) advice as summarised in
the Supporting Study 12 (SS12): Offshore ornithology technical supporting study.

Seven species screened into the displacement assessment are: kittiwake, Arctic tern,
guillemot, razorbill, puffin, fulmar and gannet. For full methodology details on the
displacement screening procedure, refer to the SS12: Offshore ornithology technical
supporting study. Impacts are assessed for two seasons (breeding and non-breeding seasons),
except Arctic tern, which is assessed for the breeding season only.

The full range of potential displacement and mortality impacts are presented in the form of
matrices. During formal scoping consultation (18™" May 2022), the most likely displacement and
mortality percentages (Table 1-1) for kittiwake, guillemot, razorbill and puffin were advised by
NatureScot, and for fulmar, by the Royal Society for the Protection of Birds (RSPB). NatureScot
advised in a letter (dated 5" April 2023) on the displacement and mortality rates to be used for
Arctic tern which were in turn based on disturbance-sensitivity indices as assessed by Bradbury
et al. 2014%. Displacement and mortality rates advised by consultees are highlighted in green
within a range of cells within each matrix (dark green is the central value).

NatureScot also advised (letter dated 5™ April 2023) that “great skua scores 1 and 2 for
Disturbance Susceptibility and Habitat Specialisation respectively in Bradbury et al. (2014) and
European storm petrel 1 and 1, such that we would not require displacement assessment for these
species”. For this reason, great skua and European storm-petrel were not included in the
displacement assessment.

Mean seasonal peak abundance estimates recorded within the OAA plus a 2 km buffer
presented in Table 1-2 were used to assess displacement effects for all species screened into
the assessment. Methodology details of abundance calculations are summarised in SS12:
Offshore ornithology technical supporting study.

A summary of displacement impact results is presented in Table 9-1.

'Statutory Nature Conservation Bodies in this case comprising Natural Resources Wales (NRW), Department
of Agriculture, Environment and Rural Affairs / Northern Ireland Environment Agency (DAERA/NIEA), Natural

England (NE), Scottish Natural Heritage (SNH) and Joint Nature Conservation Committee (JNCC).

> Joint SNCB 2022 Interim Displacement Advice Note - https://hub.jncc.gov.uk/assets/9aecb87c-80c5-4cfb-
9102-39f0228dcc9a.

3 Bradbury, G., Trinder, M., Furness, B., Banks, A.N, Caldow, R.W.G. and Hume, D.,2014. ‘Mapping Seabird
Sensitivity to Offshore Wind Farms’. PLoS ONE. 9(9): e106366. Corrected in 2017.
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Table 1-1 Matrix table displacement and mortality inputs.

Species ‘ Season Displacement rate Mortality rate ‘

Breeding 30% 1to 3%
Kittiwake

Non-breeding 30% 1t0 3%
Arctic tern Breeding 30 to 50% 3%

Breeding 60% 3to 5%
Guillemot

Non-breeding 60% 1to 3%

Breeding 60% 3to5%
Razorbill

Non-breeding 60% 1to 3%

Breeding 60% 3to5%
Puffin

Non-breeding 60% 1to 3%

Breeding 10 to 30% 1to0 3%
Fulmar

Non-breeding 10 to 30% 1to0 3%

Breeding 70% 1to 3%
Gannet

Non-breeding 70% 1t0 3%
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Table 1-2 Peak mean abundance estimates for all birds on the sea and in flight within
the OAA and 2 km buffer.

Season Peak mean abundance (number  Month with peak mean
of individuals within OAAand2 abundance
km buffer)

Breeding 690 July
Kittiwake

Non-breeding 1,217 March
Arctic tern Breeding 89 June

Breeding 4,861 July
Guillemot

Non-breeding 4,275 September

Breeding 70 April
Razorbill

Non-breeding 144 September

Breeding 5,272 June
Puffin

Non-breeding 2,663 August

Breeding 1,918 September
Fulmar

Non-breeding 2,774 December

Breeding 958 August
Gannet

Non-breeding 1,171 October
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Table 2-1 Displacement matrix for kittiwake in the breeding season.

KITTIWAKE

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1% 0 0.7 1.4 2.1 2.8 3.5 4.1 4.8 5.5 6.2 6.9

2% 0 1.4 2.8 - 5.5 6.9 8.3 9.7 1.0 12.4 13.8

3% 0 2.1 4.1 6.2 8.3 10.4 12.4 14.5 16.6 18.6 20.7

4% 0 2.8 5.5 8.3 1.0 13.8 16.6 19.3 221 24.8 27.6

5% 0 3.5 6.9 10.4 13.8 17.3 20.7 24.2 27.6 31.1 34.5

10% 0 6.9 13.8 20.7 27.6 34.5 41.4 48.3 55.2 62.1 69.0

E 15% 0 10.4 20.7 31.1 41.4 51.8 62.1 72.5 82.8 93.2 103.5
E 20% 0 13.8 27.6 41.4 55.2 69.0 82.8 96.6 110.4 124.2 138.0
% 30% 0 20.7 41.4 62.1 82.8 103.5 124.2 144.9 165.6 186.3 207.0
40% 0 27.6 55.2 82.8 110.4 138.0 165.6 193.2 220.8 248.5 276.1

50% 0 34.5 69.0 103.5 138.0 172.5 207.0 241.6 276.1 310.6 345.1

60% 0 41.4 82.8 124.2 165.6 207.0 248.5 289.9 331.3 372.7 4141

70% 0 48.3 96.6 144.9 193.2 241.6 289.9 338.2 386.5 434.8 483.1

80% 0 55.2 110.4 165.6 220.8 276.1 331.3 386.5 441.7 496.9 552.1

90% 0 62.1 124.2 186.3 248.5 310.6 372.7 434.8 496.9 559.0 621.1

100% 0 69.0 138.0 207.0 276.1 345.1 4141 483.1 552.1 621.1 690.1
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Table 2-2 Displacement matrix for kittiwake in the non-breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 0.0 1.2 2.4 3.7 4.9 6.1 73 8.5 9.7 11.0 12.2
2% 0.0 2.4 4.9 -I 9.7 12.2 14.6 17.0 19.5 21.9 24.3
3% 0.0 3.7 73 11.0 14.6 18.3 21.9 25.6 29.2 32.9 36.5
4% 0.0 4.9 9.7 14.6 19.5 24.3 29.2 34.1 38.9 43.8 48.7
5% 0.0 6.1 12.2 18.3 24.3 30.4 36.5 42.6 48.7 54.8 60.8
10% 0.0 12.2 24.3 36.5 48.7 60.8 73.0 85.2 97.3 109.5 121.7
E 15% 0.0 18.3 36.5 54.8 73.0 91.3 109.5 127.8 146.0 164.3 182.5
E 20% 0.0 24.3 48.7 73.0 97.3 121.7 146.0 170.3 194.7 219.0 243.4
%’ 30% 0.0 36.5 73.0 109.5 146.0 182.5 219.0 255.5 292.0 328.5 365.0
40% 0.0 48.7 97.3 146.0 194.7 243.4 292.0 340.7 389.4 438.0 486.7
50% 0.0 60.8 121.7 182.5 243.4 304.2 365.0 425.9 486.7 547.6 608.4
60% 0.0 73.0 146.0 219.0 292.0 365.0 438.0 511.0 584.1 657.1 730.1
70% 0.0 85.2 170.3 255.5 340.7 425.9 511.0 596.2 681.4 766.6 851.7
80% 0.0 97.3 194.7 292.0 389.4 486.7 584.1 681.4 778.7 876.1 973.4
90% 0.0 109.5 219.0 328.5 438.0 547.6 657.1 766.6 876.1 985.6 1095.1
100% 0.0 121.7 243.4 365.0 486.7 608.4 730.1 851.7 973.4 1095.1 1216.8
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Table 3-1 Displacement matrix for Arctic tern in the breeding season.

ARCTIC TERN

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1% 0.0 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.7 0.8 0.9

2% 0.0 0.2 0.4 0.5 0.7 0.9 1.1 1.2 1.4 1.6 1.8

3% 0.0 0.3 0.5 0.8 -I 1.3 1.6 1.9 2.1 2.4 2.7

4% 0.0 0.4 0.7 1.1 1.4 1.8 2.1 2.5 2.9 3.2 3.6

5% 0.0 0.4 0.9 1.3 1.8 2.2 2.7 3.1 3.6 4.0 4.5

10% 0.0 0.9 1.8 2.7 3.6 4.5 5.3 6.2 7.1 8.0 8.9

E 15% 0.0 1.3 2.7 4.0 5.3 6.7 8.0 9.4 10.7 12.0 13.4
E 20% 0.0 1.8 3.6 5.3 7.1 8.9 10.7 12.5 14.3 16.0 17.8
(g) 30% 0.0 2.7 5.3 8.0 10.7 13.4 16.0 18.7 21.4 24.1 26.7
40% 0.0 3.6 7.1 10.7 14.3 17.8 21.4 25.0 28.5 32.1 35.7

50% 0.0 4.5 8.9 13.4 17.8 22.3 26.7 31.2 35.7 40.1 44.6

60% 0.0 5.3 10.7 16.0 21.4 26.7 32.1 37.4 42.8 48.1 53.5

70% 0.0 6.2 12.5 18.7 25.0 31.2 37.4 43.7 49.9 56.2 62.4

80% 0.0 741 14.3 21.4 28.5 35.7 42.8 49.9 57.1 64.2 71.3

90% 0.0 8.0 16.0 24.1 3241 40.1 48.1 56.2 64.2 72.2 80.2

100% 0.0 8.9 17.8 26.7 35.7 44.6 53.5 62.4 71.3 80.2 89.1
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4 GUILLEMOT

Table 4-1 Displacement matrix for guillemot in the breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.0 0.0 0.0 0.0 12.2 14.6 17.0 0.0 0.0 0.0

1% 0.0 4.9 9.7 14.6 19.4 24.3 29.2 34.0 38.9 43.7 48.6

2% 0.0 9.7 19.4 29.2 38.9 48.6 58.3 68.1 77-8 87.5 97.2

3% 0.0 14.6 29.2 43.7 58.3 72.9 87.5 102.1 116.7 131.2 145.8

4% 0.0 19.4 38.9 58.3 77.8 97.2 - 136.1 155.5 175.0 194.4

5% 0.0 24.3 48.6 72.9 97.2 121.5 145.8 170.1 194.4 218.7 243.0

10% 0.0 48.6 97.2 145.8 194.4 243.0 291.7 340.3 388.9 437.5 486.1

E 15% 0.0 72.9 145.8 218.7 291.7 364.6 437.5 510.4 583.3 656.2 729.1
é 20% 0.0 97.2 194.4 291.7 388.9 486.1 583.3 680.5 7777 875.0 972.2
% 30% 0.0 145.8 201.7 437.5 583.3 729.1 875.0 1020.8 1166.6 1312.4 1458.3
40% 0.0 194.4 388.9 583.3 7777 972.2 1166.6 1361.1 1555.5 1749.9 1944.4
50% 0.0 243.0 486.1 729.1 972.2 1215.2 1458.3 1701.3 1944.4 2187.4 2430.5

60% 0.0 291.7 583.3 875.0 1166.6 1458.3 1749.9 2041.6 2333.2 2624.9 2916.5
70% 0.0 340.3 680.5 1020.8 1361.1 1701.3 2041.6 2381.8 272241 3062.4 3402.6
80% 0.0 388.9 7777 1166.6 1555.5 1944.4 2333.2 272241 3111.0 3499.9 3888.7
90% 0.0 437.5 875.0 1312.4 1749.9 2187.4 2624.9 3062.4 3499.9 39373 4374.8
100% 0.0 486.1 972.2 1458.3 1944.4 2430.5 2916.5 3402.6 3888.7 4374.8 4860.9
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Table 4-2 Displacement matrix for guillemot in the non-breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 2.1 4.3 6.4 8.6 10.7 12.8 15.0 17.1 19.2 21.4

1% 0.0 4.3 8.6 12.8 17.1 21.4 25.7 29.9 34.2 38.5 42.8

2% 0.0 8.6 17.1 25.7 34.2 42.8 - 59.9 68.4 77.0 85.5

3% 0.0 12.8 25.7 38.5 51.3 64.1 77-0 89.8 102.6 115.4 128.3

4% 0.0 17.1 34.2 51.3 68.4 85.5 102.6 119.7 136.8 153.9 171.0

5% 0.0 21.4 42.8 64.1 85.5 106.9 128.3 149.6 171.0 192.4 213.8

10% 0.0 42.8 85.5 128.3 171.0 213.8 256.5 299.3 342.0 384.8 427.5

E 15% 0.0 64.1 128.3 192.4 256.5 320.6 384.8 448.9 513.0 5771 641.3
E 20% 0.0 85.5 171.0 256.5 342.0 427.5 513.0 598.5 684.0 769.5 855.0
% 30% 0.0 128.3 256.5 384.8 513.0 641.3 769.5 897.8 1026.0 1154.3 1282.5
40% 0.0 171.0 342.0 513.0 684.0 855.0 1026.0 1197.0 1368.0 1539.0 1710.0

50% 0.0 213.8 427.5 641.3 855.0 1068.8 1282.5 1496.3 1710.0 1923.8 2137.5
60% 0.0 256.5 513.0 769.5 1026.0 1282.5 1539.0 1795.5 2052.0 2308.5 2565.0
70% 0.0 299.3 598.5 897.8 1197.0 1496.3 1795.5 2094.8 2394.0 2693.3 2992.5
80% 0.0 342.0 684.0 1026.0 1368.0 1710.0 2052.0 2394.0 2736.0 3078.0 3420.0
90% 0.0 384.8 769.5 1154.3 1539.0 1923.8 2308.5 2693.3 3078.0 3462.8 3847.5

100% 0.0 427.5 855.0 1282.5 1710.0 2137.5 2565.0 2992.5 3420.0 3847.5 4275.0
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5 RAZORBILL

Table 5-1 Displacement matrix for razorbill in the breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3

1% 0.0 0.1 0.1 0.2 0.3 0.3 0.4 0.5 0.6 0.6 0.7

5%, 0.0 0.1 0.3 0.4 0.6 0.7 0.8 1.0 1.1 1.3 1.4

3% 0.0 0.2 0.4 0.6 0.8 1.0 1.3 1.5 1.7 1.9 2.1

4% 0.0 0.3 0.6 0.8 1.1 1.4 - 2.0 2.2 2.5 2.8

5% 0.0 0.3 0.7 1.0 1.4 1.7 2.1 2.4 2.8 3.1 3.5

10% 0.0 0.7 1.4 2.1 2.8 3.5 4.2 4.9 5.6 6.3 7.0

E 15% 0.0 1.0 2.1 3.1 4.2 5.2 6.3 7-3 8.4 9.4 10.5
E 20% 0.0 1.4 2.8 4.2 5.6 7.0 8.4 9.8 11.2 12.6 14.0
% 30% 0.0 2.1 4.2 6.3 8.4 10.5 12.6 14.7 16.8 18.8 20.9
40% 0.0 2.8 5.6 8.4 1.2 14.0 16.8 19.5 22.3 25.1 27.9
50% 0.0 3.5 7.0 10.5 14.0 17.5 20.9 24.4 27.9 31.4 34.9

60% 0.0 4.2 8.4 12.6 16.8 20.9 25.1 29.3 33.5 37.7 41.9
70% 0.0 4.9 9.8 14.7 19.5 24.4 29.3 34.2 39.1 44.0 48.9

80% 0.0 5.6 1.2 16.8 22.3 27.9 33.5 39.1 44.7 50.3 55.8

90% 0.0 6.3 12.6 18.8 25.1 31.4 37.7 44.0 50.3 56.5 62.8
100% 0.0 7.0 14.0 20.9 27.9 34.9 41.9 48.9 55.8 62.8 69.8
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Table 5-2 Displacement matrix for razorbill in the non-breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.6 0.7

1% 0.0 0.1 0.3 0.4 0.6 0.7 0.9 1.0 1.2 1.3 1.4

2% 0.0 0.3 0.6 0.9 1.2 1.4 - 2.0 2.3 2.6 2.9

3% 0.0 0.4 0.9 1.3 1.7 2.2 2.6 3.0 3.5 3.9 4.3

4% 0.0 0.6 1.2 1.7 2.3 2.9 3.5 4.0 4.6 5.2 5.8

5% 0.0 0.7 1.4 2.2 2.9 3.6 4.3 5.0 5.8 6.5 7.2

10% 0.0 1.4 2.9 4.3 5.8 7.2 8.6 10.1 1.5 12.9 14.4

E 15% 0.0 2.2 4.3 6.5 8.6 10.8 12.9 15.1 17.3 19.4 21.6
é 20% 0.0 2.9 5.8 8.6 1.5 14.4 17.3 20.1 23.0 25.9 28.8
% 30% 0.0 4.3 8.6 12.9 17.3 21.6 25.9 30.2 34.5 38.8 43.2
407% 0.0 5.8 1.5 17.3 23.0 28.8 34.5 40.3 46.0 51.8 57.5

50% 0.0 7.2 14.4 21.6 28.8 36.0 43.2 50.4 57.5 64.7 71.9

60% 0.0 8.6 17.3 25.9 34.5 43.2 51.8 60.4 69.1 77-7 86.3
70% 0.0 10.1 20.1 30.2 40.3 50.4 60.4 70.5 80.6 90.6 100.7

80% 0.0 1.5 23.0 34.5 46.0 57.5 69.1 80.6 92.1 103.6 115.1

90% 0.0 12.9 25.9 38.8 51.8 64.7 77.7 90.6 103.6 116.5 129.5
100% 0.0 14.4 28.8 43.2 57.5 71.9 86.3 100.7 115.1 129.5 143.9
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6 PUFFIN

Table 6-1 Displacement matrix for puffin in the breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1% 0.0 5.3 10.5 15.8 21.1 26.4 31.6 36.9 42.2 47.4 52.7

2% 0.0 10.5 21.1 31.6 42.2 52.7 63.3 73.8 84.3 94.9 105.4

3% 0.0 15.8 31.6 47.4 63.3 79.1 94.9 110.7 126.5 142.3 158.2

4% 0.0 21.1 42.2 63.3 84.3 105.4 - 147.6 168.7 189.8 210.9

5% 0.0 26.4 52.7 79.1 105.4 131.8 158.2 184.5 210.9 237.2 263.6

10% 0.0 52.7 105.4 158.2 210.9 263.6 316.3 369.0 421.7 474.5 527.2

E 15% 0.0 79.1 158.2 237.2 316.3 395.4 474.5 553.5 632.6 711.7 790.8
E 20% 0.0 105.4 210.9 316.3 421.7 527.2 632.6 738.1 843.5 948.9 1054.4
(g) 30% 0.0 158.2 316.3 474.5 632.6 790.8 948.9 1107.1 1265.2 1423.4 1581.6
40% 0.0 210.9 421.7 632.6 843.5 1054.4 1265.2 1476.1 1687.0 1897.9 2108.7
50% 0.0 263.6 527.2 790.8 1054.4 1318.0 1581.6 1845.2 2108.7 2372.3 2635.9

60% 0.0 316.3 632.6 948.9 1265.2 1581.6 1897.9 2214.2 2530.5 2846.8 3163.1
70% 0.0 369.0 738.1 1107.1 14761 1845.2 2214.2 2583.2 2952.2 3321.3 3690.3

80% 0.0 421.7 843.5 1265.2 1687.0 2108.7 2530.5 2952.2 3374.0 3795.7 4217.5
90% 0.0 | 4745 948.9 1423.4 1897.9 23723 2846.8 3321.3 3795-7 4270.2 4744.7

100% 0.0 527.2 1054.4 1581.6 2108.7 2635.9 3163.1 3690.3 4217.5 4744.7 5271.9
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Table 6-2 Displacement matrix for puffin in the non-breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1% 0.0 2.7 5.3 8.0 10.7 13.3 16.0 18.6 21.3 24.0 26.6

2% 0.0 5.3 10.7 16.0 21.3 26.6 - 37.3 42.6 47.9 53.3

3% 0.0 8.0 16.0 24.0 32.0 40.0 47.9 55.9 63.9 71.9 79.9

4% 0.0 10.7 21.3 32.0 42.6 53.3 63.9 74.6 85.2 95.9 106.5

5% 0.0 13.3 26.6 40.0 53.3 66.6 79.9 93.2 106.5 119.9 133.2
10% 0.0 26.6 53.3 79.9 106.5 133.2 159.8 186.4 213.1 239.7 266.3
E 15% 0.0 40.0 79.9 119.9 159.8 199.8 239.7 279.7 319.6 359.6 399.5
E 20% 0.0 53.3 106.5 159.8 213.1 266.3 319.6 372.9 426.1 479.4 532.7
g 30% 0.0 799 159.8 239.7 319.6 3995 479.4 559.3 639.2 719.1 799.0
40% 0.0 106.5 213.1 319.6 426.1 532.7 639.2 745.7 852.3 958.8 1065.3

50% 0.0 133.2 266.3 399.5 532.7 665.8 799.0 932.2 1065.3 1198.5 1331.7
60% 0.0 159.8 319.6 479-4 639.2 799.0 958.8 1118.6 1278.4 1438.2 1598.0
70% 0.0 186.4 372.9 559.3 745.7 932.2 1118.6 1305.1 1491.5 1677.9 1864.4
80% 0.0 213.1 426.1 639.2 852.3 1065.3 1278.4 1491.5 1704.6 1917.6 2130.7
90% 0.0 239.7 479.4 719.1 958.8 1198.5 1438.2 1677.9 1917.6 2157.3 2397.0
100% 0.0 266.3 532.7 799.0 1065.3 1331.7 1598.0 1864.4 2130.7 2397.0 2663.4
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7 FULMAR

Table 7-1 Displacement matrix for fulmar in the breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1% 0.0 1.9 3.8 5.8 7.7 9.6 1.5 13.4 15.3 17.3 19.2

2% 0.0 3.8 -l 1.5 15.3 19.2 23.0 26.8 30.7 34.5 38.4

3% 0.0 5.8 11.5 17.3 23.0 28.8 34.5 40.3 46.0 51.8 57.5

4% 0.0 7.7 15.3 23.0 30.7 38.4 46.0 53.7 61.4 69.0 76.7

5% 0.0 9.6 19.2 28.8 38.4 47.9 57.5 67.1 76.7 86.3 95.9

10% 0.0 19.2 38.4 57.5 76.7 95.9 115.1 134.2 153.4 172.6 191.8

E 15% 0.0 28.8 57.5 86.3 115.1 143.8 172.6 201.4 230.1 258.9 287.7
E 20% 0.0 38.4 76.7 115.1 153.4 191.8 230.1 268.5 306.9 345.2 383.6
% 30% 0.0 57.5 115.1 172.6 230.1 287.7 345.2 402.7 460.3 517.8 575.3
40% 0.0 76.7 153.4 230.1 306.9 383.6 460.3 537.0 613.7 690.4 767.1
50% 0.0 95.9 191.8 287.7 383.6 479.5 575.3 671.2 767.1 863.0 958.9
60% 0.0 115.1 230.1 345.2 460.3 575.3 690.4 805.5 920.6 1035.6 1150.7
70% 0.0 134.2 268.5 402.7 537.0 671.2 805.5 939.7 1074.0 1208.2 1342.5
80% 0.0 153.4 306.9 460.3 613.7 767.1 920.6 1074.0 1227.4 1380.8 1534.3
90% 0.0 172.6 345.2 517.8 690.4 863.0 1035.6 1208.2 1380.8 1553.4 1726.0

100% 0.0 191.8 383.6 575.3 767.1 958.9 1150.7 1342.5 1534.3 1726.0 1917.8
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Table 7-2 Displacement matrix for fulmar in the non-breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1% 0.0 2.8 5.5 8.3 1.1 13.9 16.6 19.4 22.2 25.0 27.7

2% 0.0 5.5 - 16.6 22.2 27.7 33.3 38.8 44.4 49.9 55.5

3% 0.0 8.3 16.6 25.0 33.3 41.6 49.9 58.3 66.6 74.9 83.2

4% 0.0 1.1 22.2 33.3 44.4 55.5 66.6 77.7 88.8 99.9 111.0

5% 0.0 13.9 27.7 41.6 55.5 69.4 83.2 97.1 111.0 124.8 138.7

10% 0.0 27.7 55.5 83.2 111.0 138.7 166.5 194.2 221.9 249.7 277.4

E 15% 0.0 41.6 83.2 124.8 166.5 208.1 249.7 291.3 332.9 374.5 416.1
E 20% 0.0 55.5 11.0 166.5 221.9 277.4 332.9 388.4 443.9 499.4 554.9
% 30% 0.0 83.2 166.5 249.7 332.9 416.1 499.4 582.6 665.8 749.0 832.3
40% 0.0 111.0 221.9 332.9 443.9 554.9 665.8 776.8 887.8 998.7 1109.7

50% 0.0 138.7 277.4 416.1 554.9 693.6 832.3 971.0 1109.7 1248.4 1387.1
60% 0.0 166.5 332.9 499.4 665.8 832.3 998.7 1165.2 1331.6 1498.1 1664.6
70% 0.0 194.2 388.4 582.6 776.8 971.0 1165.2 1359.4 1553.6 1747.8 1942.0
80% 0.0 221.9 443.9 665.8 887.8 1109.7 1331.6 1553.6 1775.5 1997.5 2219.4
90% 0.0 249.7 499.4 749.0 998.7 1248.4 1498.1 1747.8 1997.5 22471 2496.8
100% 0.0 277.4 554.9 832.3 1109.7 1387.1 1664.6 1942.0 2219.4 2496.8 2774.3
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8 GANNET

Table 8-1 Displacement matrix for gannet in the breeding season.

DISPLACEMENT
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 0.0 1.0 1.9 2.9 3.8 4.8 5.7 6.7 7.7 8.6 9.6
2% 0.0 1.9 3.8 5.7 7.7 9.6 1.5 ! 15.3 17.2 19.2
3% 0.0 2.9 5.7 8.6 1.5 14.4 17.2 20.1 23.0 25.9 28.7
4% 0.0 3.8 7.7 1.5 15.3 19.2 23.0 26.8 30.7 34.5 38.3
5% 0.0 4.8 9.6 14.4 19.2 24.0 28.7 33.5 38.3 43.1 47.9
10% 0.0 9.6 19.2 28.7 38.3 47.9 57.5 67.1 76.6 86.2 95.8
E 15% 0.0 14.4 28.7 431 57.5 71.9 86.2 100.6 115.0 1290.3 143.7
E 20% 0.0 19.2 38.3 57.5 76.6 95.8 115.0 134.1 153.3 172.4 191.6
%’ 30% 0.0 28.7 57.5 86.2 115.0 143.7 172.4 201.2 220.9 258.7 287.4
40% 0.0 38.3 76.6 115.0 153.3 191.6 229.9 268.2 306.6 344.9 383.2
50% 0.0 47.9 95.8 143.7 191.6 239.5 287.4 335.3 383.2 4311 479.0
60% 0.0 57.5 115.0 172.4 229.9 287.4 344.9 402.4 459.8 517.3 574.8
70% 0.0 67.1 134.1 201.2 268.2 335.3 402.4 469.4 536.5 603.5 670.6
80% 0.0 76.6 153.3 229.9 306.6 383.2 459.8 536.5 613.1 689.8 766.4
90% 0.0 86.2 172.4 258.7 344.9 4311 517.3 603.5 689.8 776.0 862.2
100% 0.0 95.8 191.6 287.4 383.2 479.0 574.8 670.6 766.4 862.2 958.0
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Table 8-2 Displacement matrix for gannet in the non-breeding season.

DISPLACEMENT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1% 0.0 1.2 2.3 3.5 4.7 5.9 7.0 8.2 9.4 10.5 1.7

2% 0.0 2.3 4.7 7.0 9.4 1.7 14.1 - 18.7 21.1 23.4

3% 0.0 3.5 7.0 10.5 14.1 17.6 21.1 24.6 28.1 31.6 35.1

4% 0.0 4.7 9.4 14.1 18.7 23.4 28.1 32.8 37.5 42.2 46.8

5% 0.0 5.9 1.7 17.6 23.4 29.3 35.1 41.0 46.8 52.7 58.6

10% 0.0 1.7 23.4 35.1 46.8 58.6 70.3 82.0 93.7 105.4 117.1

E 15% 0.0 17.6 35.1 52.7 70.3 87.8 105.4 123.0 140.5 158.1 175.7
E 20% 0.0 23.4 46.8 70.3 93.7 117.1 140.5 163.9 187.4 210.8 234.2
%’ 30% 0.0 35.1 70.3 105.4 140.5 175.7 210.8 245.9 281.0 316.2 351.3
40% 0.0 46.8 93.7 140.5 187.4 234.2 281.0 327.9 374.7 421.6 468.4

50% 0.0 58.6 117.1 175.7 234.2 292.8 351.3 409.9 468.4 527.0 585.5

60% 0.0 70.3 140.5 210.8 281.0 351.3 421.6 491.8 562.1 632.3 702.6

70% 0.0 82.0 163.9 245.9 327.9 409.9 491.8 573.8 655.8 737.7 819.7
80% 0.0 93.7 187.4 281.0 374.7 468.4 562.1 655.8 749.4 843.1 936.8
90% 0.0 105.4 210.8 316.2 421.6 527.0 632.3 737.7 843.1 948.5 1053.9

100% 0.0 17.1 234.2 351.3 468.4 585.5 702.6 819.7 936.8 1053.9 1171.0
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tables

9

Table 9-1 Summary of predicted seasonal displacement impacts.

Species

SUMMARY

Season

Displacement
Impact

(central value)

Minimum
Displacement

Maximum

Displacement

6.2 (30% displacement &

Breeding 4.1(30% 2.1(30%
displacement & 2% | displacement & 1% 3% mortality)
mortality) mortality)

Kittiwake

Non-breeding 7-3(30% 3.7 (30% 11.0 (30% displacement &
displacement & 2% | displacement & 1% 3% mortality)
mortality) mortality)

Breeding 1.1 (40% 0.7 (30% 1.4 (50% displacement &

Arctic tern displacement & 3% | displacement & 3% 3% mortality)
mortality) mortality)

Breeding 116.7 (60% 87.5(60% 145.8 (60% displacement
displacement & 4% | displacement & 3% & 5% mortality)
mortality) mortality)

Guillemot

Non-breeding 51.3 (60% 25.7 (60% 77.0 (60% displacement
displacement & 2% | displacement & 1% & 3% mortality)
mortality) mortality)

Breeding 1.7 (60% 1.3 (60% 2.1 (60% displacement &
displacement & 4% | displacement & 3% 5% mortality)
mortality) mortality)

Razorbill

Non-breeding 1.7 (60% 0.9 (60% 2.6 (60% displacement &
displacement & 2% | displacement & 1% 3% mortality)
mortality) mortality)

Breeding 126.5 (60% 94.9 (60% 158.2 (60% displacement
displacement & 4% | displacement & 3% & 5% mortality)
mortality) mortality)

Puffin

Non-breeding 32.0 (60% 16.0 (60% 47.9 (60% displacement
displacement & 2% | displacement & 1% & 3% mortality)
mortality) mortality)

Breeding 7.7 (20% 3.8 (10% 11.5 (30% displacement &
displacement & 2% | displacement & 1% 3% mortality)
mortality) mortality)

Fulmar

Non-breeding 1.1 (20% 5.5 (10% 16.6 (30% displacement
displacement & 2% | displacement & 1% & 3% mortality)
mortality) mortality)

Breeding 13.4 (70% 6.7 (70% 20.1(70% displacement &
displacement & 2% | displacement & 1% 3% mortality)
mortality) mortality)

Gannet

Non-breeding 16.4 (70% 8.2(70% 24.6 (70% displacement
displacement & 2% | displacement & 1% & 3% mortality)
mortality) mortality)

—
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1 INTRODUCTION

1. This Annex provides tables of bird density and abundance recorded in each calendar month by
HiDef Aerial Surveying Limited (HiDef) for the West of Orkney Windfarm (‘the Project’)
Offshore Environmental Impact Assessment (EIA) Report and Report to Inform Appropriate
Assessment (RIAA).

2. Separate density and abundance estimates for each species recorded in flight or on the sea,
within the OAA plus a 2 km and a 4 km buffer were calculated. These estimates have been
derived from data collected over 27 surveys between July 2020 to September 202>.

3. For auk species (guillemots, razorbills and puffins), the density and abundance tables have
been split into three categories including:

1. Birds not accounting for unidentified auks and availability bias;
2. Birds including unidentified auks apportioned using identified auk ratios; and

3. Birds including unidentified auks apportioned using identified auk ratios and accounting
for availability bias.

4. Monthly densities and abundances are summarised either as the mean calendar month
density/abundance estimate or as the density/abundance estimate per survey. Standard
deviation (S.D.) and 95% confidence interval (c.i.) ranges are provided. For all methodology
details on density and abundance calculations, refer to Supporting Study 12 (SS12): Offshore
ornithology technical supporting study.
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Table 1-1 Key to species density and abundance tables. ‘Fly’ refers to birds recorded in
flight and ‘Sit’ refers to birds recorded on the sea.

Mean | Mean Mean  Mean All All All All
Species Density ~Abundance | Density Abundance | pensity Abundance Density Abundance
Fly Fly Sit Sit Fly Fly Sit Sit
Kittiwake 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8
Black-headed
I 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8
gu
Little gull 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8
Common gull | 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8
Great black-
backed gull 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8
Herring gull 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8
Lesser black-
backed gull 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8
Common tern | 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8
Arctic tern 10.1 10.2 10.3 10.4 10.5 10.6 10.7 10.8
Great skua 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
Arctic skua 121 12.2 12.3 12.4 12.5 12.6 12.7 12.8
Little auk 13.1 13.2 13.3 13.4 13.5 13.6 13.7 13.8
Guillemot 14.1- 14.7- 14.13- 14.19-
14.3 14.4-14.6 14.9 14.10-14.12 1415 14.16-14.18 14.21 14.22-14.24
Razorbill 15.1- 15.7- 15.13- 15.19-
5.3 15.4-15.6 15.9 15.10-15.12 1545 15.16-15.18 15.21 15.22-15.24
Black
guillemot 16.1 16.2 16.3 16.4 16.5 16.6 16.7 16.8
Puffin 17.1-1 17.4-17.6 7.7 17.10-17.12 1713 17.16-17.18 17:19- 17.22417.2
7:1-17.3 | 17.4-17. 17.9 7-10-17. 17.15 7-16-17. 17.21 7-22-17.24
Auk species
group 18.1 18.2 18.3 18.4 18.5 18.6 18.7 18.8
Large auk 19.1 19.2 1 1 1 19.6 1 19.8
species group 9. 9. 9.3 9-4 9.5 9- 9.7 9.
Red-throated |, | 20.2 20 20 20 20.6 20 20.8
diver . . 3 4 .5 . 7 .
Great 21.1 21.2 21 21 21 21.6 21 21.8
northern diver ’ ’ 3 4 5 ’ 7 ’
European 22.1 22.2 22 22 22 22.6 22 22.8
storm-petrel ’ ’ 3 4 > ) 7 ’
Fulmar 23.1 23.2 23.3 23.4 23.5 23.6 23.7 23.8
Cory’s
shearwater 241 24.2 24.3 24.4 24.5 24.6 24.7 24.8
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Sooty > 1 - 5 , R 26 , g
shearwater > > >3 54 5.5 5. 5.7 5.
Great

shearwater 26.1 26.2 26.3 26.4 26.5 26.6 26.7 26.8
Manx 571 - X , , b , -
shearwater /- % /-3 7-4 7:5 7. 7.7 7.
Gannet 28.1 28.2 28.3 28.4 28.5 28.6 28.7 28.8
Shag 29.1 29.2 29.3 29.4 29.5 29.6 29.7 29.8
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2 KITTIWAKE

Table 2-1 Mean density of kittiwake recorded in flight per month, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan 0.07(0.03) 0.02-0.13 0.1(0.03) 0.05-0.14 0.08 (0.02) 0.05-0.12
Feb 0.23 (0.06) 0.13-0.35 0.21(0.04) 0.13-0.3 0.21(0.04) 0.14-0.29
Mar 0.87(0.19) 0.52-1.26 0.85(0.14) 0.59-1.14 0.88 (0.11) 0.67-1.11
Apr 0.28 (0.06) 0.17-0.42 0.34 (0.06) 0.22-0.47 0.35 (0.06) 0.25-0.46
May  |0.08(0.04) 0.02-0.17 0.09 (0.04) 0.02-0.18 0.09 (0.04) 0.03-0.17
Jun 0.04 (0.03) 0-0.1 0.03 (0.02) 0.01-0.07 0.03 (0.02) 0.01-0.07
Jul 0.52 (0.23) 0.12-1 0.51(0.19) 0.19-0.93 0.44 (0.15) 0.2-0.75
Aug  |0.07(0.02) 0.04-0.11 0.07(0.02) 0.04-0.11 0.07 (0.01) 0.05-0.1
Sep 0.09 (0.03) 0.03-0.16 0.07(0.03) 0.02-0.12 0.06 (0.02) 0.02-0.1
Oct 0.63 (0.13) 0.39-0.9 0.65 (0.11) 0.44-0.88 0.72 (0.11) 0.52-0.94
Nov 0.21(0.06) 0.11-0.33 0.19 (0.04) 0.11-0.28 0.15 (0.03) 0.09-0.22
Dec 0.05 (0.02) 0.01-0.09 0.06 (0.02) 0.02-0.1 0.06 (0.02) 0.02-0.09
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Table 2-2 Mean abundance of kittiwake recorded in flight per month, S.D. and 95% c.i.,
in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

‘OAA and 2 km buffer

OAA OAA and 4 km buffer

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.

Jan 46.49 (17.39)  [15.5-85.23 85.23(22.72)  [42.61-127.84 92.98 (21.67)  [55.79-136.37
Feb 152.34 (36.28) 185.39-227.78  [191.08 (39.05) [119.29-270.82  [240.14 (43.91) [158.7-331.83
Mar 569.71(124.8) |339.87-828.46 [763.45(126.6) [527.98-1022.23 [1019.28 (128.61) |[771.08-1282.22
Apr 186.03 (42.41) [112.41-274.25  [306.19 (58.12) [197.62-422.41  |403.06 (63.72) [285.99-535.1
May 50.43(29.09)  [11.65-112.48 77.58 (40.22)  [21.35-164.81 100.86 (42.76) 140.31-195.75
Jun 27.12 (16.78) 2.99-66.18 27.12 (15.9) 4.91-63.77 34.87(18.34)  [7.43-75.31

Jul 343.54 (151.07) [76.47-657.74  [459.84 (168.98)[169.22-831.71  |512.62 (168.91) [225.73-871.98
Aug 47.72(12.67)  [23.54-73.2 66.24 (15.73)  [37.89-100.54  (84.77 (16.4) 55.51-118.22
Sep 56.87(21.18)  [18.08-104.73 59.51(22.53)  [18.08-107.39 67.41(24.82)  [22.47-118.87
Oct  [414.84(85.79) [255.32-587.93 [581.55(102.19) [394.02788.47 |837.43(125.95) [596.65-1087.41
Nov 139.51(37.36)  [73.64-217.11 170.51(38.58) [96.89-251.88  [178.25(39.99) [104.64-259.72
Dec 31(13.61) 9.04-60.32 50.37 (18.23)  [19.67-89.71 65.87 (21.15) 28.58-109.46
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.4 — All design based estimates
of density and abundance of birds in flight and on the water

Table 2-3 Mean density of kittiwake recorded on the sea per month, S.D. and 95% c.i.,
in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 0.01(0) 0-0.01 0.02(0) 0.01-0.03
Feb 0.06 (0.02) 0.04-0.09 0.05 (0.01) 0.03-0.08 0.05 (0.01) 0.03-0.07
Mar 0.54 (0.12) 0.32-0.79 0.51(0.08) 0.35-0.68 0.58 (0.07) 0.44-0.72
Apr 0.02(0) 0.01-0.02 0.01(0) 0.01-0.02 0.01(0) 0.01-0.01
May o (0) 0-0 o0 (0) 0-0.01 o (0) 0-0.01
Jun 0.12 (0.07) 0.01-0.29 0.09 (0.05) 0.02-0.21 0.08 (0.04) 0.02-0.17
Jul 0.32 (0.14) 0.06-0.61 0.26 (0.1) 0.09-0.47 0.22 (0.07) 0.09-0.38
Aug 0.03 (0.01) 0.01-0.05 0.02 (0.01) 0.01-0.03 0.03 (0.01) 0.02-0.05
Sep o (0) 0-0.01 0.01(0) 0-0.01 o0 (0) 0-0.01
Oct 0.26 (0.06) 0.15-0.39 0.24 (0.05) 0.16-0.34 0.26 (0.04) 0.18-0.34
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec 0.03 (0.01) 0.01-0.06 0.02 (0.01) 0.01-0.04 0.02 (0.01) 0.01-0.03
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.4 — All design based estimates
of density and abundance of birds in flight and on the water

Table 2-4 Mean abundance of kittiwake recorded on the sea per month, S.D. and 95%
c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA

Estimate (S.D.) 95% c.i.

‘OAA and 2 km buffer

‘Estimate (S.D.) 95%c.i.

OAA and 4 km buffer

Estimate (S.D.) 95% c.i.

Jan o (0) 0-0 7.75 (2.07) 3.87-11.62 23.24 (5.42) 13.95-34.09
Feb 41.31(10.07) 23.05-61.47 46.47 (10.04)  [27.88-67.43 54.22 (10.53)  [34.96-76.15
Mar 352.59(77.53) [210.32-516.43  [453.33(74.74) [312.82-605.42 |670.3(82.92) |511.59-837.62
Apr 11.63 (2.27) 7.76-16.41 11.63 (2) 7.82-15.63 11.63 (1.7) 8.47-15.22
May o (0) 0-0 3.88 (1.05) 1.94-5.82 3.88 (0.95) 2.28-5.94

Jun 77.49 (48.21)  |8.64-189.52 81.36 (48.16)  [14.46-192.03 89.11(46.45)  [19.69-192.01
Jul 209.1(93.07)  |42.22-403.1 230.31(85.97) [81.79-419.47 256.81(86.53) [109.78-439.89
Aug 18.52 (5.56) 8.31-30.04 18.52 (4.77) 9.88-29.13 36.94 (9.15) 21.35-56.19
Sep 2.63 (1.77) 0-6.59 5.22 (2.96) 0-11.73 5.22 (2.55) 0.88-10.85
Oct 170.59 (41.74) |97.49-257.25  [217.11(40.71)  [144.78-301.06  [298.53(50.09) [205.79-397.48
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0

Dec  [19.37(8.41)  [6.46-36.65 19.37(6.93)  [7-45-34.27 23.25(7.34)  [10.17-37.78
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.4 — All design based estimates
of density and abundance of birds in flight and on the water

Table 2-5 Density of kittiwake recorded on each survey in flight per month, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km™)

OAA ‘OAA and 2 km buffer ‘OAA and 4 km buffer

Estimate (S.D.) |95% c.i. ‘Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95% c.i.
Jul-2020 0.18 (0.12) 0.02-0.44 0.18 (0.09) 0.05-0.37 0.17 (0.07) 0.07-0.33
Aug-2020 0.21(0.05) 0.11-0.3 0.2 (0.04) 0.13-0.3 0.2 (0.03) 0.14-0.27
Sep-2020 0.01(0.01) 0-0.04 0.01(0.01) 0-0.02 0.01(0) 0-0.02
Oct-2020 0.51(0.13) 0.29-0.77 0.64 (0.12) 0.43-0.89 0.74 (0.13) 0.51-0.99
Nov-2020 0.3 (0.07) 0.17-0.45 0.26 (0.05) 0.16-0.37 0.2 (0.04) 0.13-0.29
Dec-2020 0.05 (0.02) 0.02-0.09 0.07 (0.02) 0.03-0.12 0.07 (0.02) 0.03-0.11
Jan-2021 0.07(0.03) 0.02-0.13 0.1(0.03) 0.05-0.14 0.08 (0.02) 0.05-0.12
Feb-2021 0.19 (0.05) 0.1-0.28 0.16 (0.04) 0.09-0.23 0.13 (0.03) 0.08-0.19
Mar-2021 0.66 (0.15) 0.39-0.98 0.73 (0.12) 0.5-0.97 0.68 (0.08) 0.52-0.83
Apr-2021 0.43 (0.08) 0.28-0.6 0.53 (0.09) 0.36-0.71 0.52 (0.08) 0.38-0.68
May-2021 0.06 (0.05) 0-0.18 0.08 (0.06) 0-0.23 0.07(0.05) 0.01-0.17
Jun-2021 0.05 (0.03) 0.01-0.12 0.03 (0.02) 0.01-0.08 0.03 (0.02) 0.01-0.07
Jul-2021 0.12 (0.04) 0.06-0.19 0.11(0.03) 0.06-0.18 0.11(0.03) 0.07-0.17
Aug-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep-2021 0.24 (0.08) 0.08-0.41 0.17 (0.06) 0.06-0.3 0.13 (0.05) 0.05-0.23
Oct-2021 0.76 (0.14) 0.49-1.02 0.66 (0.11) 0.45-0.87 0.7(0.09) 0.52-0.89
Nov-2021 0.13 (0.04) 0.06-0.21 0.12 (0.03) 0.06-0.19 0.11(0.03) 0.05-0.16
Dec-2021 0.05 (0.02) 0.01-0.09 0.04 (0.02) 0.02-0.08 0.05 (0.02) 0.02-0.08
Feb-2022 0.08 (0.03) 0.02-0.14 0.1(0.03) 0.05-0.15 0.11(0.03) 0.06-0.16
Feb-2022 0.42 (0.09) 0.27-0.62 0.39 (0.07) 0.26-0.53 0.38 (0.06) 0.27-0.5
Mar-2022 1.08 (0.23) 0.64-1.54 0.98 (0.16) 0.68-1.32 1.09 (0.14) 0.81-1.38
Apr-2022 0.14 (0.05) 0.06-0.24 0.16 (0.04) 0.09-0.23 0.17 (0.03) 0.11-0.24
May-2022 0.09 (0.04) 0.04-0.17 0.1(0.03) 0.05-0.14 0.11(0.03) 0.06-0.16
Jun-2022 0.04 (0.02) 0-0.08 0.03 (0.01) 0.01-0.06 0.03 (0.01) 0-0.06
Jul-2022 1.27 (0.54) 0.27-2.38 1.25 (0.45) 0.45-2.24 1.04 (0.34) 0.45-1.75
Aug-2022 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.04 0.02 (0.01) 0.01-0.04
Sep-2022 0.01(0.01) 0-0.03 0.02 (0.01) 0-0.04 0.03 (0.01) 0.01-0.06
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West of Orkney Windfarm: Offshore Ornithology Technical Supporting Study 12 Annex 12.4 — All design based estimates
of density and abundance of birds in flight and on the water

Table 2-6 Abundance of kittiwake recorded on each survey in flight per month, S.D. and 95% c.i,

in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA

Estimate (S.D.)

95% C..

‘OAA and 2 km buffer

‘Estimate (S.D.) 95% c.i.

‘OAA and 4 km buffer

‘Estimate (s.D.)

95% C.i.

Jul-2020 120.31(77.01) [15.69-287.69  [160.41(77.64) [48.12-331.65  [200.51(80.4) [75.87-384.77
Aug-2020 135.35 (32.96) [70.62-200.08 [183.12(38.79) [113.66-265.21  [230.89 (38.58) [159.85-307.85
Sep-2020 7.75 (6.83) 0-23.24 775 (4.83) 0-19.37 7.75 (4.79) 0-19.37
Oct-2020 333.42 (82.08) [189.97-504.01 [573.79 (107.83) [382.42-796.3  [860.69 (145.27)/592.19-1147.59
Nov-2020  [193.88(47.53) [108.57-294.89 [232.65(47.5) [139.59-333.47 [232.65 (48.23) [147.35-333.47
Dec-2020 31(13.46) 10.33-58.63 61.99 (22.19)  [23.84-109.68  [77.49 (24.45) [33.9-125.92
Jan-2021 46.49 (17.39) [15.5-85.23 85.23 (22.72)  [42.61-127.84  [92.98 (21.67) [55.79-136.37
Feb-2021 123.92(31.7)  166.39-185.99  [139.41(32.88) [79-209.12 154.9 (34.09) |93.88-225.31
Mar-2021 433.74 (96.13) |258.65-644.73 650.6 (105.7) [446.49-863.22 [782.27(93.23) [606.74-965.54
Apr-2021 279.22 (54.56) [186.14-393.77 |473.12(81.33) [317.88-635.75 [604.97 (88.61) 1440.66-791.69
May-2021 38.75(35.12)  |0-116.26 69.75 (57.25)  [0-201.51 77.5 (55.16) 7.56-201.51
Jun-2021 31.01(19.77)  |3.65-76.6 31.01(18.97)  [5.17-74.11 38.76 (19.8)  |9.23-83.05
Jul-2021 77.52(24.03) [|38.76-124.03  [100.77 (28.11) [54.26-162.79  [131.78 (31.13)  [77.52-201.55
Aug-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Sep-2021 154.96 (51.37) [54.24-271.18 154.96 (54.67) [54.24-271.18 154.96 (55.3)  [54.24-271.38
Oct-2021 496.26 (89.5) [320.66-671.86 [589.31(96.55) [405.63-780.64 (814.17 (106.64) |601.12-1027.23
Nov-2021 85.14 (27.19)  [38.7-139.33 108.37(29.67) [54.18-170.29  [123.85(31.75) [61.92-185.96
Dec-2021 31(13.77) 7.75-62 38.75(14.28)  [15.5-69.75 54.25(17.85)  [23.25-93
Feb-2022 54.25(19.16)  [15.5-93 85.25(22.69) |46.5-131.75 124 (30.34) 69.75-186
Feb-2022 278.86 (57.99) [174.29-404.35 [348.58 (61.58) [232.38-471.6  |441.53 (67.29) [312.47-584.18
Mar-2022 705.69 (153.47) |421.09-1012.18  |876.3 (147.49) |609.46-1181.24 21265532) 935.42-1598.91
Apr-2022 92.84 (30.26) [38.68-154.73  [139.25(34.9) [77.36-209.07  [201.14 (38.83) [131.32-278.51
May-2022 62.11(23.07)  [23.29-108.69  |85.4(23.19) 42.7-128.1 124.22 (30.35) [73.07-189.99
Jun-2022 23.23(13.79)  [2-32-55.75 23.23(12.82)  |4.65-53.43 30.97 (16.88) [5.63-67.58
Jul-2022 832.8 (352.18) [174.96-1561.5 [1118.33 (401.19) [405.27-2000.681205.58 (395.2) [523.82-2029.64
Aug-2022 7.8 (5.06) 0-19.51 15.61(8.39) 0-36.42 23.41(10.61)  |6.69-46.82
Sep-2022 7.9 (5.32) 0-19.76 15.81(8.1) 0-31.62 39.52(14.36) [13.17-65.87
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of density and abundance of birds in flight and on the water

Table 2-7 Density of kittiwake recorded on each survey on the sea per month, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km™)

OAA ‘OAA and 2 km buffer ‘OAA and 4 km buffer

Estimate (S.D.) |95% c.i. ‘Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95% c.i.
Jul-2020 0.1(0.06) 0.01-0.23 0.09 (0.04) 0.03-0.19 0.08 (0.03) 0.03-0.16
Aug-2020 0.07(0.02) 0.04-0.11 0.05 (0.01) 0.03-0.08 0.07 (0.01) 0.05-0.09
Sep-2020 0(0) 0-0 0.01(0.01) 0-0.02 0.01(0) 0-0.02
Oct-2020 0.51(0.13) 0.29-0.77 0.48 (0.09) 0.32-0.66 0.5(0.08) 0.35-0.67
Nov-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Dec-2020 0.06 (0.03) 0.02-0.11 0.04 (0.02) 0.02-0.08 0.04 (0.01) 0.02-0.07
Jan-2021 0 (0) 0-0 0.01(0) 0-0.01 0.02 (0) 0.01-0.03
Feb-2021 0.14 (0.04) 0.08-0.21 0.1(0.02) 0.06-0.16 0.09 (0.02) 0.05-0.13
Mar-2021 0.63 (0.14) 0.37-0.93 0.6 (0.1) 0.41-0.79 0.7 (0.08) 0.54-0.86
Apr-2021 0.04 (0.01) 0.02-0.05 0.03(0) 0.02-0.03 0.02 (0) 0.01-0.03
May-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jun-2021 0.15 (0.1) 0.02-0.38 0.12 (0.07) 0.02-0.29 0.11 (0.05) 0.03-0.23
Jul-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Aug-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Oct-2021 0.01(0) 0.01-0.02 0.01(0) 0.01-0.01 0.01(0) 0.01-0.02
Nov-2021 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2022 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Feb-2022 0.05 (0.01) 0.03-0.07 0.05 (0.01) 0.03-0.07 0.05 (0.01) 0.04-0.07
Mar-2022 0.45 (0.1) 0.27-0.64 0.42 (0.07) 0.29-0.56 0.46 (0.06) 0.34-0.59
Apr-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
May-2022 0 (0) 0-0 0.01(0) 0-0.01 0.01(0) 0-0.01
Jun-2022 0.08 (0.05) 0.01-0.2 0.06 (0.03) 0.01-0.14 0.05 (0.03) 0.01-0.1
Jul-2022 0.86 (0.36) 0.18-1.61 0.68 (0.25) 0.25-1.22 0.58 (0.19) 0.25-0.98
Aug-2022 0.01(0.01) 0-0.03 0.01(0) 0-0.02 0.03 (0.01) 0.01-0.05
Sep-2022 0.01(0.01) 0-0.03 0.01(0) 0-0.02 0.01(0) 0-0.01
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of density and abundance of birds in flight and on the water

Table 2-8 Abundance of kittiwake recorded on each survey on the sea per month, S.D.
and 95% c.i, in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA

Estimate (S.D.) |95% c.i.

‘OAA and 2 km buffer

‘Estimate (S.D.) 95% c.i.

‘OAA and 4 km buffer

‘Estimate (S.D.) 95% c.i.

Jul-2020 64.16 (41.07)  |8.37-153.44 80.2(38.82)  [24.06-165.82  [96.25(38.59) [36.42-184.69
Aug-2020 47.77 (11.63)  [24.92-70.62 47.77 (10.12)  [29.65-69.18 79.62 (13.3) 55.12-106.16
Sep-2020 |0 (0) 0-0 7.75(4.83)  [0-19.37 7.75(4.79)  [0-19.37
Oct-2020 333.42 (82.08) [189.97-504.01 |426.47 (80.14) [284.23-591.85 [581.55(98.16) |400.13-775.4
Nov-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Dec-2020 38.75(16.82) [12.92-73.29 38.75(13.87) 14.9-68.55 46.49 (14.67) [20.34-75.55
Jan-2021 0 (0) 0-0 7.75 (2.07) 3.87-11.62 23.24(5.42)  [13.95-34.09
Feb-2021 92.94 (23.78) 149.79-139.49  [92.94(21.92) [52.67-139.41  [100.69 (22.16) [61.02-146.45
Mar-2021 410.5 (90.98)  |244.79-610.19 |534.42 (86.83) [366.76-709.07 [805.51(96) 624.76-994.21
Apr-2021 23.27 (4.55) 15.51-32.81 23.27 (4) 15.63-31.27 23.27 (3.41) 16.95-30.45
May-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Jun-2021 100.77 (64.24) [11.86-248.96  [108.52 (66.41) [18.09-259.4 124.03 (63.36) [29.53-265.77
Jul-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Aug-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0

Sep-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0

Oct-2021 7.75 (1.4) 5.01-10.5 7.75 (1.27) 5.34-10.27 15.51(2.03) 11.45-19.57
Nov-2021 o (0) 0-0 o (0) 0-0 0 (0) 0-0

Dec-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2022 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Feb-2022 30.98 (6.44) [19.37-44.93 46.48 (8.21)  [30.98-62.88  |61.97(9.44)  |43.86-81.99
Mar-2022 204.69 (64.09) [175.84-422.67 [372.23(62.65) [258.89-501.76 (535.09 (69.84) [398.42-681.02
Apr-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
May-2022 0 (0) 0-0 7.76 (2.11) 3.88-11.65 7.76 (1.9) 4.57-11.87
Jun-2022 54.2 (32.18) 5.42-130.08 54.2(29.91) 10.84-124.66  [54.2(29.54)  [9.85-118.26
Jul-2022 563.13 (238.14) [118.31-1055.87 |610.72 (219.09) [221.32-1092.57 [674.17 (221) 292.92-1135
Aug-2022 7.8 (5.06) 0-19.51 7.8 (4.2) 0-18.21 31.21(14.15) 8.92-62.43
Sep-2022 7.9 (5.32) 0-19.76 7.9 (4.05) 0-15.81 7.9 (2.87) 2.63-13.17
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3 BLACK-HEADED GULL

Table 3-1 Mean density of black-headed gull recorded in flight per month, S.D. and 95%
c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar 0 (0) 0-0 0(0) 0-0 o (0) 0-0
Apr 0.01(0.01) 0-0.02 o0 (0) 0-0.01 o (0) 0-0.01
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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of density and abundance of birds in flight and on the water

Table 3-2 Mean abundance of black-headed gull recorded in flight per month, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar 0 (0) 0-0 0(0) 0-0 o (0) 0-0
Apr o (0) 0-0 o0 (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
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of density and abundance of birds in flight and on the water

Table 3-3 Mean density of black-headed gull recorded on the sea per month, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar 0 (0) 0-0 0(0) 0-0 o (0) 0-0
Apr o (0) 0-0 o0 (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
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of density and abundance of birds in flight and on the water

Table 3-4 Mean abundance of black-headed gull recorded on the sea per month, S.D.
and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar 0 (0) 0-0 0(0) 0-0 o (0) 0-0
Apr o (0) 0-0 o0 (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
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of density and abundance of birds in flight and on the water

Table 3-5 Density of black-headed gull recorded on each survey in flight per month,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km™)

OAA ‘OAA and 2 km buffer ‘OAA and 4 km buffer

Estimate (S.D.) |95% c.i. ‘Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95% c.i.
Jul-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Sep-2020 0(0) 0-0 0(0) 0-0 0(0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Dec-2020 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jan-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
May-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Aug-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Oct-2021 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2021 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2022 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Apr-2022 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
May-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
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of density and abundance of birds in flight and on the water

Table 3-6 Abundance of black-headed gull recorded on each survey in flight per month,
S.D. and 95% c.i, in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer ‘OAA and 4 km buffer

Estimate (S.D.) |95% c.i. ‘Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95% c.i.
Jul-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Sep-2020 0(0) 0-0 0(0) 0-0 0(0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Dec-2020 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jan-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
May-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Aug-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Oct-2021 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2021 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2022 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Apr-2022 7.74 (7.27) 0-23.21 7.74 (7.65) 0-23.4 7.74 (7.28) 0-23.21
May-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
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of density and abundance of birds in flight and on the water

Table 3-7 Density of black-headed gull recorded on each survey on the sea per month,
S.D. and 95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km™)

OAA ‘OAA and 2 km buffer ‘OAA and 4 km buffer

Estimate (S.D.) |95% c.i. ‘Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95% c.i.
Jul-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Sep-2020 0(0) 0-0 0(0) 0-0 0(0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Dec-2020 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jan-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
May-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Aug-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Oct-2021 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2021 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2022 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Apr-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
May-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
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of density and abundance of birds in flight and on the water

Table 3-8 Abundance of black-headed gull recorded on each survey on the sea per
month, S.D. and 95% c.i, in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

OAA ‘OAA and 2 km buffer ‘OAA and 4 km buffer

Estimate (S.D.) |95% c.i. ‘Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95% c.i.
Jul-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Sep-2020 0(0) 0-0 0(0) 0-0 0(0) 0-0
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Dec-2020 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jan-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Apr-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
May-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jun-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Jul-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Aug-2021 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Sep-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Oct-2021 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2021 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Dec-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2022 o (0) 0-0 o (0) 0-0 0 (0) 0-0
Feb-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Mar-2022 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Apr-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
May-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jun-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2022 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Sep-2022 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
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4 LITTLE GULL

Table 4-1 Mean density of little gull recorded in flight per month, S.D. and 95% c.i., in
the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar 0 (0) 0-0 0(0) 0-0 o (0) 0-0
Apr o (0) 0-0 o0 (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Jul 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep o (0) 0-0.01 o0 (0) 0-0.01 0 (0) 0-0.01
Oct 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec o (0) 0-0 0 (0) 0-0 o (0) 0-0
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of density and abundance of birds in flight and on the water

Table 4-2 Mean abundance of little gull recorded in flight per month, S.D. and 95% c.i.,
in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar 0 (0) 0-0 0(0) 0-0 o (0) 0-0
Apr o (0) 0-0 o0 (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep  ]2.58(2:34) 0-7.75 2.58 (2.57) 0-7.75 2.58 (2.55) 0-7.75
Oct 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
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of density and abundance of birds in flight and on the water

Table 4-3 Mean density of little gull recorded on the sea per month, S.D. and 95% c.i.,
in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km?)
OAA ‘OAA and 2 km buffer OAA and 4 km buffer
Month

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar 0 (0) 0-0 0(0) 0-0 o (0) 0-0
Apr o (0) 0-0 o0 (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
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Table 4-4 Mean abundance of little gull recorded on the sea per month, S.D. and 95%
c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Abundance

(0. ‘OAA and 2 km buffer OAA and 4 km buffer

Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95%c.i. Estimate (S.D.) 95% c.i.
Jan o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Feb o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Mar 0 (0) 0-0 0(0) 0-0 o (0) 0-0
Apr o (0) 0-0 o0 (0) 0-0 o (0) 0-0
May o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jun 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Jul o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Sep o (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Oct 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
Nov o (0) 0-0 o0 (0) 0-0 o (0) 0-0
Dec 0 (0) 0-0 o0 (0) 0-0 o0 (0) 0-0
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Table 4-5 Density of little gull recorded on each survey in flight per month, S.D. and
95% c.i., in the OAA, OAA and 2 km buffer and OAA and 4 km buffer.

Density (birds km™)

OAA ‘OAA and 2 km buffer ‘OAA and 4 km buffer

Estimate (S.D.) |95% c.i. ‘Estimate (S.D.) 95% c.i. ‘Estimate (S.D.) 95% c.i.
Jul-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Aug-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Sep-2020 0.01(0.01) 0-0.04 0.01(0.01) 0-0.03 0.01(0.01) 0-0.02
Oct-2020 0 (0) 0-0 o0 (0) 0-0 o (0) 0-0
Nov-2020 0(0) 0-0 0(0) 0-0 0 (0) 0-0
Dec-2020 0 (0) 0-0 o0 (0) 0-0 0 (0) 0-0
Jan-2021 0 (0) 0-0 0 (0) 0-0 o (0) 0-0
Feb-2021 0 (0) 0-0 0 (0) 0-0 0 (0) 0-0
Mar-2021 0 (0) 0-0 0 