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1. Executive Summary

This report constituteshe final report outlining results fronDigital Aerial Surveys(DAS)xonducted

betweenSeptember2022and September 2023t the CulzearPlatformsProposedevelopment Area
(PDA)for TotalEnergies E&PK Limited Surveys were undertakempue]vP W D fresdllifor

camera systento capture digital still imagergf birds andmarine megdaunawithin the Culzean
Platforms PoposedDevelopment Area (PD#jth a4-kilometre (km)buffer, referred to aghe Burvey
Arealfor the remainder of this report

A programme of 13 monthly DAS were successfully carried out betweBapgember 2022 to
September 2023. Th8eptember 2022 DABas rescheduledto early October 202as a result of
factors related to the contracting phasehile the second survewascompletedin late October2022,
subsequently each survagreferred tothroughout accordinglyAll other sirveys were successfully
carried outmonthly for the duration of this report with no technical or safety issues.

A peak o#57 observations were recorded iate October 202, of which 453 were observations of
birds andfour observations of marine megafaun@he lowest obervatiors counted were four in
March 2023, with three birds observedand one marine megafaunaA total of 1,000 birds were
recordedduring the survey periodThe most abundant species recorded wepdgllemot (n=83),
fulmar (n=44)guillemot / razorbill (n=43)azorbill (h=40)greatblack backedyull (n=18), kittiwake
(n=12),herring gull(n=6),gannet (n=3), common gull (n=3uffin (n=2),unidentified shearwater
(n=1),Z }uu] [ § Ev ~vAiiXmari¢3negafguna were recorded during the survey period
with the most abundant species recordédrbour porpoise (n=16), dolphin / porpoise (n=2), and
basking shark (n=1)

Comparisonof avian abundance againsationalpopulatiors were not included in this repodue to
the low numbers recordedithin the Survey Area



2. Introduction

2.1 Background

APEMwere contracted byTotalEnergies E&P UK Limited (hereafter referred to as TotalEnetimies)
conduct 13 monthly DASof the Survey Areacommencing inSeptember2022 and completed in
September 2023The main purpose of thBASprogrammewasto provide baseline information on
the abundancedistribution andbehaviourof birds and marine mammals withihe Survey Area.

The Survey Arewaslocated off the north-east coast of Scotlan@20 km fromthe Aberdeenshe
coastline Figurel) and covered an area & 134.25square kilometreskm?). The offshore wind
development comprisesone turbine at the proposed locationshown in Figure 1 and turbine
specifications are listed ihablel. The survey methoavasdesigned to optimise the data collection
for all bird marine mammaland other marine megafaurspecies using a grohsed survey design
collect still imagery with.5-centimetre (cm) resolutionTotalcaptured coverage af8%was achieved
with 10%coverage of the sea surface analysédeDAShave been carried oub meet the aims and
objectives byTotalEnergiego inform future environmental impactissessmerstfor this proposed
offshorewind development

Table 1 Turbine s pecifications for the proposed Culzean Platforms wind turbine

installation
Technical Specification Measurement(m)
Hub Height 78
Tip Heightupper tip height) 134

Clearance Gap Between Seg
Level(minimum blade 22
clearance from sea level)

Rotor Swet Area(rotor

. 112
diameter)




2.2 Aim of Report

The report presents information on marine birdeammals and other megafaunderivedfrom 13
monthly DASSeptember2022to September 2028 of the Survey AreaThe information that is
presented within this report and its appendices includes the following:

Summary of surveys tate.
Health and safetgummary.
Designbased &dundance and density estimates for all aveard marine mammakpecies, as
well as any other marine megafauna recorded per month within the Sukves.

X Apportioned species abundance and density estimates awdilability biascorrected
abundance estimatefor auks and harbour porpoises
Bird flight heights and directigwith Johnston et a[2015) flight height @mparison.
Spatial distribution maps of aviamarine mammal, and othenarine megafaunapecies.
Discussion of ornithology and maringegafauna findings alongside contextual information
about UK populations.



3. Survey and Analysis Methodologies

3.1 DigitalAerialSurvey Methods

A programme of 3 monthly DASook place betweemarly Octobe2022to September 2023Surveys
AE Ivpusd pe]vP W D[s %}l u E +Cethouse speeidlistyefor C v
surveying the offshore environment. The camera systeas integrated with a Global Positioning
System (GPS) linked, bespoke flight management systenaliosted each survey flight line to be

HE S 0C u %o %o v (o}Av Alsz zlPz PE }( ME CX dzZ JE G
MeasurementUnit (IMU) systems record to an accuracy of3to5u ¢ ¢S v E X W DJ[e (0]PZ
planning software enabtitolerances along survey lines to be set, meaning the camera system would
automatically abort data capture should the aircraft drift away from the planned flight line. Data
capture comprised 1.5 cm GSD digital still images collected in-bag@t design Each image capture
nodewasprecisely defined allowing the camet@take digital still images at precise and repeatable
locations.

HE]VP Z ~U -Mgal canjera technician continually monitored the imagery to ensure
the collecteddata was fit for purposdf survey conditions betne unsuitable data collection would
cease, andhe DASvould berescheduled at the earliest opportunityhiswas not necessary for any
of the surveys.

The camera systentaptured abutting imageryalong 10 surveyflight lines spaced approximately
1.5km apart withinthe Survey AreaRigurel). The total Survey Area wds84.25km? The aircraft
collected the data at an altitudef approximately1,300ft (395 m)and a speed of approximately
120knots.Images were collected continuously along thevey flightinesachievwnga total captured
coverage of 48% and 10% coverage of the sea surface analysed.

Imagery was captured in raw format and pgsbcessed to ensure optimal quality for subsequent
image analysis, extrangjinformation on marine faunandany anthropogenic feature§Jponsurvey
compleion, data were checketbr correctflight line and image counigndimage quality Following
image analysigdditionalquality assurance(A processes took place (s&ection3.3).

No health or safety issues were reported during the surveys.

The dates, start, and end times are provided for eB&&n Table2 with the corresponding weather
conditions provided iTable3.



Table 2 Date and start / end time (Coordinated Universal Time) for each  survey during the
survey period

UTC Start Time UTC End Time

Survey Name Survey No. (HH:MM) (HH:MM)
Early Ocbber Survey 01 01-10-22 11:02 11:42
Late Oovber Survey 02 2510-22 12:58 13:42
November Survey 03 12-11-22 11:20 12:03
De@ember Survey 04 23-12-22 11:37 12:20
Jaruary Survey 05 05-01-23 10:05 10:51
Felruary Survey 06 07-02-23 10:26 11:08
March Survey 07 09-03-23 12:54 13:37
April Survey 08 02-04-23 15:36 16:18
May Survey 09 04-05-23 11:26 12:23
June Survey 10 11-06-23 08:49 09:43
July Survey 11 26-07-23 13:46 14:29
August Survey 12 11-08-23 13:59 14:41
September Survey 13 12-09-23 08:46 09:48

Table 3 Weather conditions recorded for  each flight during the survey period

Douglas Wind Speed Visibility
(km)

Survey Name Survey No. Date Sea Turbidity? (knots) /
State Direction

Early October| Survey 01| 01-10-22 2 1-2 25/W 50-60 10+ 9-10
Late October | Survey 02| 251022 1 0-1 15/wW 10-50 10+ 11
November Survey 03 12-11-22 2 1-2 16/S 100 5+ 12
December Survey 04 2312-22 1 0 10-13/NE 30 30+ 3
January Survey 05| 05-01-23 3 2 14/W 1015 20+ 5
February Survey 06| 07-02-23 2 0 13-16/W 0-10 10+ 6-7
March Survey 07| 09-03-23 1 0 4/N 0 10+ 4
April Survey 08| 02-04-23 1 0 2-4/SE 0 10+ 4
May Survey 09 04-05-23 3 2 18/ENE 20 30+ 4
June Survey 10 11-06-23 1 0 13-16/EE/SE 0 10+ 14
July Survey 11| 26-07-23 3 2 17-18/W-NW 60 10+ 10
August Survey 12 11-08-23 1 0 22-26/SWW 2090 10+ 17
September Survey 13 12-09-23 3 2 7-8/INW 35 30 11

10 = Calm (Glassy), 1 = Calm (Rippled), 2 = Smooth, 3 = Slightly Moderate, 4 = Moderate
20 = Clearl = Slightly Turbid, 2Moderately Turbid, 3 = Highly Turbid
30 = Clear, 110 = Few, 160 = Scattered, 535 = Broken96-100 = Overcast

Weather conditions during all surveys were conducive to collecting and analysing imagery for the
purpose of providing data on th&entification, distribution and abundance of bird species and
marine fauna within the Survey Area. Favourable conditions for surveyangdefined asa cloud

base of at least ZQ0 ft, visibility ofgreater thans km, wind speed déss tharB0knots, and sea state

of 4 (moderate) or less. For safety reasons, no surveying took place in icing conditions.

Measures were taken to minimise glint and glare, such as avoiding surveying when the sun dngle ha
the greatest potential to impact image quality. Furthermore, additional imagery was collected
throughout the survey, providing an alternative set of images for analysis to ensure that sufficient

A|PEM



coverage is achieved in the case that imagery was affected strongly by glint orfSglaheconditions
were not encountered during thé&3 surveys and therefore alternative imagery was not used for
analysis.

The number of imageand coverage collected is presentediiabledTable 4. For all surveys, coverage
exceeded theequired 10%.

Table 4 Number of images and analysed survey coverage for each DAS during the survey
period
Survey No. No. ofimagenodes Analyse(i;:overage
Survey 01 155 10.91
Survey 02 155 10.91
Survey 03 154 10.84
Survey 04 155 10.91
Survey 05 155 10.91
Survey 06 155 10.91
Survey 07 155 10.91
Survey 08 151 10.63
Survey 09 155 10.84
Survey 10 155 10.91
Survey 11 154 10.84
Survey 12 154 10.84
Survey 13 155 10.91

A|PEM
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3.2 Species Identification

The images were analysed@aumerate birds and marine mammals to species level where possible.
d EP 8+ ] v3](] (E}u 8Z JuP « AE Zev PP [ ~]X XU 0} & AJsZ]v

Therewere occasions when itvasnot possible to identify an individual in the imageo the species

level and the individualastherefore identified as belonging to a highéaveltaxonomicgroup(e.g.,

Z }0% Z]v | %} E % The pessible] gedups and the individual species attributed to them are

listed inTable5 for birds andTable6 for marine mammalsWhilst some specielsgroups have been

included for clarity as part of the broader group levels (laxge and small shearwater spediethey

AE vis E }E Jv 32 <epEA CeX >]1 A]* U AZ]o*3 }uu}v 8§ Eve (}E
designation, no common terns were recorded

Table 5 $YLDQ VSHFLHVY LQFOXGHG ZLWKLduripgK (D sbitdey pétidd HGT JURXSYV

Species Group Level 1 Group Level 2
Common Tern
- Z tuu] [ d ¢ N/A
Arctic Tern
Guillemot Guillemot and / or N/A
Razorbill Razorbill

JEC[e "Z EA
Sooty Shearwater
Great Shearwater

Large Shearwater

Secies Shearwater
Jecies

Small Shearwater

Manx Shearwater .
Secies

Table 6 ODULQH PDPPDO VSHFLHV LQFOXGHG ZLWuihgQthexupeys HQWLILHG
period.

Species Group Level 1 Group Level 2

Common Dolphin
Z]oe}[* }0%Z] Dolphin
White-beaked Dolphin Jecies
Common Bottlenose
Harbour Porpoise

Dolphin /
Porpoise

3.3 Summary of Qualitkssurance

Internal QA was carried out on the data collected from each of the surveys. Images were assessed in
batches with a differenpersonresponsible for each batch. Each image containing birds and / or

u EJ]v uP (pv A EA]A v Z | C W DJ[e ] 8 Y DvP EU
least 10% of birds and marine megafauna recorded were subject to internal QA to confirm that all
species were correctly identified. Images containing no birds and / or marine megafauna were
removed and stored separately fdqjuESZ & JvS Ev o Y X K( §8Z ¢« Z o VvI[ Ju P «U ii
selected for QA. If there was <90% agreement, the entire batch wasalysed independently by a

different member of staff.
NEE



3.4  Species Abundance Estimates

Designbased population estimates were calculated for lillds, marine mammals, and marine
megafaunaidentified in the Survey Area. For each monthly DAS,-rglwenced locations of
individualscontained within each individual digital still image were used to generate raw counts.

For each DAS, speciggecific abundance and density estimatesSorvey Areavere produced, with

upper and lower confidence limits and precision (Coefficient of Variation, CV). The input data
comprised of geaeferenced locations of animals contained within each individual digital still image,

which were used to generate the rawurats for the analysis. Individuals located withie Survey

AreaA E pue 3} o0 po § §Z HV Vv *3Ju § oX Z Athe)Sungy AkedE Z 0] %o
Thus, observation outside the Survey Area are excluded. As a result, raw counts presented may not
always reflect those reported in the monthly survey reports, which on occasion may include
individuals outside the Survey Area that fall within an analysed image on theddpe buffer.

Additionally, any deceased animals were not included in abundance estimate calculations as their
occurrence is not a consistent variable that can be predicted for.

Raw counts were then divided by the number of images collected to give the mean number of animals
per replicate (i). Population estimates (N) for each survey month were then generated by multiplying
the mean number of animals per replicate by the total rnenof images required to cover the entire
Survey Area (A):

N=iA

Nonparametric bootstrap methods were used for variance estimation. A variability statistic was
generated by resampling 999 times with replacement from the raw count d&acgkland et al., 2004).
The statistic was evaluated fromach of these 999 bootstrap samples and upper and lower 95%

confidence intervals of these 999 values were taken as the variability of the statistic over the
population Efron & Tibshirani, 1993).

A measure of precision was calculated using a Poisson precision. This produced a CV based on the
relationship of the standard error to the meafhhiomas et al., 2010). § EP § % & ]*]}v }( GiXido
the detection of a doubling or halving of the populati(Bohlin, 1990)Density is expressed as the

mean number of animals per KnThe abundance estimate is the estimated number of animals within

the Survey AreaThe upper and lower confidence intervals (Cl) define the range that the abundance
estimate falls within with 95% certainty. The CV is a measure of the precision of the abundance and
density estimates. Species recorded in low numbers were not excluded tine calculations,

therefore lower confidence can be expected in these cagéanty & Ripley, 2021Abundance
estimatesare presented irBection 4, and specieseparated bybehaviour can be founth Appendix

IV Raw Data Abundance and Density

All analysis was carried out using the R programming lang(@@g€ore Team, 2022nd non
% E u SE] 6A9 }v(] v ]Jvd EA o+ AE Pv E S pe]vP 3Z Z }}3[ o]

3.5 Attribution and Apportionment of Unidentifidddividuals

Although most individuals recorded from the surveys are identified to species level, a humber
remained identified to group level only. To account for these unidentified individuals, the abundance
estimates within this report includes an attribution of uaittified individuals into the monthly
abundance estimates and densities. This is based upon an apportionment of the group level identified



individuals between those species within that group that were identified to species level within each
individual monthly abundance estimate.

The number of unidentified individuals in a group is proportioned to the specific species that are
contained within that group based on the relative abundance of the positively identified species in
§Z § u}vsZ[e RauaadnmleXin the case gfillemot, the count consists of:

Positively identifiedjuillemot+ proportion of group level identifies guillemot / razorbill

For the surveys, the individuals identified to group level contained within the datzeset
Guillemot/ razorbill

X Shearwater species

X Zluu] [ § GEv

x Dolphin / porpoise

x

Raw counts from thédASdata and abundance estimates prior to any attribution of group level
identified birds can be found iippendixV Raw Data Abundance and Densighilst those subject to
apportionment are presented in the main body of the report (Seetion4)

Instances can occur when there are no positively identified species in months where group level
identified individuals have been recorded. A hierarchical approach was usadlocases with the
preferable method being the first or the second, where possible.
i.  Use the proportion from the same month, same at8&eonly, Buffer onlyor Survey Area
ii. Use the proportion from the same bieason,same aea (Siteonly, Buffer onlyor Survey
Area.

The instances where this occurred were:

X Guillemot / razorbill in Late Octoberand November2022for which the samemonth, same
areawas used in Late Octoband the same bi@eason, same areaasusedin November.

The distribution maps of the apportioned records can be found orAiyeendixill Ostribution maps
of apportioned records.

Despite the multifaceted process of apportionment, there were a few instances where it was not
possible to assign unidentified individuals recorded during a month to a species. These were:

x Unidentified shearwater species as no shearwaters were identified to species level during the
surveys.
X Z }luu] & Eve[ o v} & 3] }E }uulv 8§ Eve A E ] v3](] ME]VP

3.6  Availability Bias

Diving birds, such as guillemots and razorbills, spend time foraging beneath the water surface. As a
result of this, an unknown number of birds may go undetected due to the snapshot nature of aerial
survey techniquesA correction factor must be applietd Juvs (}JE $Z] Z AlJo Jo]3C ] -

The correction factor applied to each relevant auk species was based on that recommenithed by
Joint Nature ConservationCommittee (JNCGh a submission during the examination phase of the East
Anglia ONBbffshore windfarm referred to by JNCC as Method C (JNCC, 2013) with a copy of the



specific text providedh Appendixll  Correction FactorsThis applies a correction factor based on
aerial surveys recording 76% of sitting guillemots and 83% of sitting razorbills, as 24% and 17%
respectively, of these species will be underwater when aerial imagery is captioeguffins,
correction factorgderived from(Spencer, 2012)here used to correct for availability biakherefore,

8} JEE & (JE A Jo ]0]8C ] ewek adlipdtoihé dirdaofalshdhthiyto create

revised population estimates'he correction factors applied to the relative abundance estimate of
guillemot, razorbill and puffin sitting on the sea surfasre 1.311, 1.211 and 1.165, respectivelne
ZYEE S [ MV V *S]u S s rdzamillBand affingage presented in the relevant
sections later in this repofseeSection 4).

For marine mammals, it {gossible from aerial imagery to capture individuals at the sea surface as
well as underneath. Correction factors are applied to account for the availability bias of individuals
which may be beneath the water surface the moment an image is captured. Farurgrorpoise, the
seasonal correction factors froifvoet et al., 2017yere applied to the total monthly abundance
estimates (submerged and surfacing). The correction factors consider the probability of harbour
porpoise being within the upper 2 m of the water column and therefore assumed to be detected by
the aerial surveyéTeilmann et al., 2013Yhe corrected data are presented$ection 5

The average time spent at the water surface is not as well studied for other marine mammal species
as it is for harbour porpoise, although some information does exist (e.g., grey seal, harbour seal, white
beaked dolphinbottlenose dolphin and Atlantic whitsided dolphin; se¥oet et al., 2017)However,

as correction factors are only applicable at thigecies level, the abundance estimates for dolphin
species were not corrected for availability bias.

3.7 Specieseasonality anddistribution

Bird behaviour and abundance are recognised to differ across a calendar year dependent upon the
season. Separate seasons are recognised in this report to establish the level of importance any seabird
species has within th8urvey Areauring anyperiod. The Biologically Defined Minimum Population
Scales (BDMPS) kBeasons are based on thoseRaorness2015 or the British Bird Atlas (Balmer
2004)hereafter referred to as biseasonsTable7).



Table 7

Species

Bio -season data for bird species captured during t

surveys during the survey period

Migration - spring

Migration-free

he Culzean Platforms

Winter

Extended

Fulmar

December to

breeding

April to August

Migration - autumn

September to October

November

Non-breeding

n/a

March
Shearwater November to | August to
. January to May March to August | July to November 9
species December February
December to . September to
Gannet April to August n/a n/a
March pri Hou November
Kittiwake January to April May to July August toDecember n/a n/a
. . December to
Common gull January to April April to August August to December n/a
February
Great black _ September to
January to April May to July August to November | December P
backed gull March
. . September to
Herring gull January to April May to July August to November | December Ma?ch
. Octoberto August to
Z }tuu d | Aprilto Ma Juneto Jul Julyto September .
puul [ P y y % P March April
. August to
Guillemot n/a March to June July to October November
February
. . November to
Razorbill January to March | April toJuly August to October n/a
December
Guillemot January to March | March to Jul July to October November to | August to
and/or Razorbill y y y December February
' September to
Puffin March to May June to August P n/a n/a

November

Z GZmmic[Tern refers toArctic / common tern.

For consistency, marine mammal abundance and density have been summarised in a similar way using

the seasonal definition according to the correction fact(/eet et al., 2017)

a) Winter: Decembesebruary

b) Spring: MarckMay

c) Summer: Jundugust

d) Autumn: SeptembeNovember

Eachspeciegecorded during the surveys was geaferenced, enabling those locations to be related
to the boundary of the Survey Area. Maps were produbgdpecies, by montalthoughthe above
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bio-seasons weraised in discussioto better understand species distribution in relation to the
*% ] [ vvpo C o X

3.8 Species Distribution Maps

Monthly spatial distribution maps for each species within the Survey Area have been produced using
QGIS by separating individual species records during the surveys and representing these as symbols
on a map. Symbols are determined by the species grou, avitelevant icon and a unique colour
assigned on a per speciéssis, the latter of which allows for a differentiation across the board
between species that use the same icon. Icons in the distribution map will appear to overlap when
individuals recordedluring the surveys araear each other.All distribution mays are presentedin

Sectiond and Sectionb.

3.9 Species Flight Direction Rose Diagrams

Theflight directions of flying birds were ascertained from all relevant digital still images. Bearings were
plotted as a rose diagram, using the R statistical package, to summarise overall directions of
movement. The mean angle and mean vector have been tseldscribe directional patterns and

AS vS }( Z PE u vs[X Z Co |PZ S ¢S5 eepu]vP VUOO ZC%}SZ ]e
orientation in all directions) was used, whereby a significant test indicates directionality of movement.
The blue triangds show the frequency of birds captured flying with the same vector (heading). The
red circle represents the critical value of the Rayleigh test of uniformity. The red arrow placement
represents the mean vector, and the length of the arrow denotes hoevwubctors are clustered
around the mean vector (longer arrows indicate the data are clustered more closely around the mean).
Directionality of movement is significant if the red arrow extends beyond the ciftie.osediagrams
are presentedn Sectiord, althoughspecies with fewer than three individuals recorded as flylraye
their flight direction described in texthis isdue to sample size being too low to draw significant
results. Rose diagrams showing less than three individuals lwarfound in AppendixV Flight
Directions

3.10 Species Flight Heights

Avian flight heights were estimated from digital still images. They were determined using bespoke
APEM software that applies a set of rules developdubinse and trigonometry to provide an estimate

of flight height above mean sea level (MSL). The accofabtye application of the trigonometric rules
varies depending on the size and position of the bird. The trigonometric calculation is based on
speciesspecific bird measurements, image GSD (the distance between pixel centres), the known
height of the aircaft as the image was taken, and the pitch, roll, and yaw of the aircraft. These
% E u § E» & vS &E ]Jv8} W D[ (o]PZS Z ]PZ8 o0 po S}E 8} <S]u
bird captured in survey images. Flight height estimates are less ref@blerds that are diving or
turning sharply (this affects the measurement of body length and wingspan from the image) or other
aspects that may affect the body length measurement. Such birds are removed from the sample used
to calculate flight heights.

A flight height boxplot and histogram ke been produced for each species where sufficient flying

]JE+« AE E }E ~ 8 0 8 3ZE v ]JA] p oeeX dZ }AE%O0}Se «Z}A
Jvd E<pu E3]Jo E vP U A]3Z 3Z u] o }o o]J]v G %E « v3]vP 8Z u ]
the largest and smallest neoutliers. The range of the entire data includes the outliers represented



by circles. Histograms show the frequency of individuals flying at the heights recorded over the survey
period.Boxplots and histograms are presentedsiectiont.



4. Species Accounts

The following species accounts present the raw counts, ddsged abundance estimates, as well as
distribution and seasonatata from the programme oDAScovering theSurvey Area between
Septembe022to September 2023Scientific nameandtaxonomy of species recorded are provided
in Appendix IScientific Names and Taxonordysummary of species counts by month are presented
in Table8. No deceased animals were recorded during the survey period.



Table 8

Number of individuals recorded within the

Survey Area per survey

S01 S02 S03 S04 | SO05| S SO07 S08 S09 S10 S11  Si2
Species Early Late Nov Dec Jan| Feb| Mar Apr May Jun Jul Aug

K S[T K 222 22 22 23 | 23 23 23 23 23 23 23
Fulmar - 3 3 1 2 5 1 - 20 1 4 2 2 44
Unidentified ) 1 ) i i i i i i ) ) ) 1
Shearwater
Gannet - - - - - - - - - 2 - 1 3
Kittiwake - - 2 - - - - - 3 1 2 4 12
Common Gull - - - - - - - - - 2 - - 2
g[ﬁlat Blackbacked ) 5 3 3 3 5 i 1 1 ) ) 3 18
Herring Gull - 2 - 3 1 - - - - - - - 6
Z }uulTdrn® - - - - - - - - - 1 - - - 1
Guillemot 105 403 198 29 22 9 2 16 7 - 9 7 21 828
Razorbill 1 27 4 2 - 3 - - - 1 - 1 1 40
Guillemot / Razorbill - 15 24 2 1 - - - - - - - 1 43
Puffin - - 2 - - - - - - - - - - 2
Total Birds 3 8
Harbour Porpoise - 2 1 1 1 2 1 1 - 7 - - - 16
Dolphin/ Porpoise - 2 - - - - - - - - - - - 2
Baskingshark - - - - - - - - - 1 - - - 1

Total Megafauna
*E}S W Z }uu] [ & ( E+ §} }uu}v StermaBIndEpdrpdisaeEk v ~




4.1 Fulmar- Fulmaris glacialis

Fulmaswere recorded irall survey months exce@pril 2023 Apeak raw count of 2@vas recorded
in May 2023 surveyresulting inan abundance estimate 473, equating to alensity ofl.29birds/kn?
(Table9). Fulmars were recordedcrossall seasons inery low numbers although records peaked
during their breeding seasamd higher concentrationsvere recorded near to the Culzean Platform
and in the neth of the Survey AreéFigure9-Figurel?2). Duringthe migratory and wintering season,
fulmars were also recorded predominantly in the noathd eastFigure3-Figure8).

Table 9 Raw counts , abundance and density estimates (individuals per km 2) of fulmars
in the Survey Area

95%ClI 95% ClI Precision
S2 Late Oe22 3 26 3 60 0.57 0.19
S3 Now22 3 25 3 67 0.74 0.19
S4 De?2 1 8 1 25 1.00 0.06
S5 JarP3 2 17 2 43 0.70 0.13
S6 Fel23 5 42 8 91 0.52 0.31
S7 Mar23 1 8 1 25 1.00 0.06
S9 May23 20 173 20 474 0.86 1.29
S10 Jur?3 1 8 1 25 1.00 0.06
S11 Juk3 4 34 8 67 0.50 0.25
S12 Aug23 2 17 2 42 0.71 0.13
S13 Sef23 2 17 2 42 0.71 0.13

A|PEM



Significant predominant direction of flight for fulnsafFigure2) were recorded inMay 2023 (east)
(Figure2a) and July 2023 (nortinorthwest) (Figure2b).

Fulmars were also recorded flying @ctober 2022November 2022, Decemb@022, January 2023,
March 2023 August 2023, and September 20281t not in any significant predominant direction
(Figure73).

Fulmar Flight Direction - May 2023 Fulmar Flight Direction - July 2023
NW
WNW ENE
W3- 225 15 ‘ 5225 -3 E
WSW ESE
sW
ssw 1 SSE
S
Number of Observations 16 Number of Observations 4
Mean Vector (1) 91.022 Mean Vector (l) 343.869
Length of Mean Vector (r) 0.443 Length of Mean Vector (r) 0.752
Rayleigh Test (Z) 3.140 Rayleigh Test (Z) 2.261
Rayleigh Test (p) 0.041 Rayleigh Test (p) 0.100
a. May 2023 (Survey @) b. July2023 (Surveyll)

Figure 2 Summary of significant flight direction of fulmars during survey period
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Figure 3 Distribution of fulmars from late October 2022 (Survey 02)
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Figure 4 Distribution of fulmars from November 2022 (Survey 03)
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Figure 5 Distribution of fulmars from  December 2022 (Survey 04)
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Figure 6 Distribution of fulmars from January 2023 (Survey 05)
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Figure 7 Distribution of fulmars from February 2023 (Survey 06)
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Figure 8 Distribution of fulmars from March 2023 (Survey 07)
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Figure 9 Distribution of fulmars from May 2023 (Survey 09)
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Figure 10 Distribution of fulmars from June 2023 (Survey 10)
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Figure 11 Distribution of fulmars from July 2023 (Survey 11)
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Figure 12 Distribution of fulmars from August 2023 (Survey 12)
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4.2 UnidentifiedShearwaterecies

An individual unidentified shearwater was recordedater October 2022resulting in an abundance
estimate ofnine, equating to a density 0®.07 birds/km? (Table10). The individuaunidentified

shearwaterwas recordedduring their autumn migration seasoin the south of the Survey Area
(Figureld).

No unidentified shearwater species were observed flying during the survey period.

Table 10 Raw counts , abundance and density estimates (individuals per km ?) of
uni dentified shearwater species in the Survey Area

Survey Raw Count Abundance | 95% CI Lower 95% CI Upper‘ Precision (CV) Density
S2 Late Oe22 1 9 1

26 1 0.07
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Figure 13 Distribution of unidentified = shearwater species from late October 2022 (Survey 02)

January 202V 1.2 EEm 30



4.3

Gannet- Morus bassanus

Gannetswere recorded in thelune and August 20Zirveys. A peak raw count ofwo wasrecorded

in June 2023resulting ikan abundance estimate df7, equating to alensity of 0.1dirds/km? (Table
11). Gannets weragecorded during their breeding season in very low numbersie north and east
of the Survey AredFigurel4d-Figurel5). They were not recorded during the wintering or migration

seasons.

In June 2023, two gannets were recorded flying to the north@agure74).

Table 11

Raw counts , abundance and density estimates (individuals per km
in the Survey Area

2) of gannets

Survey Raw Count Abundance | 95% CI Lower 95% CI Upper Precision (CV) Density
S10 Jurk3 2 17 2 42 0.70 0.13
S12 Aug?3 1 8 1 25 1.00 0.06
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Figure 14 Distribution of gannets from June 2023 (Survey 10)
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Figure 15 Distribution of gannets from August 2023 (Survey 12)
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4.4 Kittiwake- Rissa tridactyla

Kittiwakeswere recorded ilfNovember2022 and May 2023 to August 2023. A peak raw cadfiour

was recorded irugust 2023resulting inan abundance estimate 84, equating to a density @.25
birds/kn? (Table12). Kittiwakes weraecorded inthe Survey Area durintpeir autumn migration and
breeding seasoim low numbers(Figurel7-Figure2l). They were scattered across the Survey Area
with no distributional pattern. Kittiwakes were recorded close to the Culzean Platform during May
and August 2028igurel8 Figure2l).

Table 12 Raw counts , abundance and density estimates (individuals per km ?) of
kittiwakes in the Survey Area

Survey Density
S3 Now22 2 17 2 42 0.70 0.13
S9 May23 3 26 3 60 0.57 0.19
S10 Jus?3 1 8 1 25 1.00 0.06
S11 JuP3 2 17 2 42 0.70 0.13
S12 Aug23 4 34 4 101 0.79 0.25

A|PEM



Significant predominant direction of flight for kittiwakdSdurel6) wasrecorded in May 2023nest
northwest).

Kittiwakeswere also recorded flying in November 2022n€023, July 2023, an8lugust 2023, but
not in any significant predominant directioRigure75).

Number of Observations 3

Mean Vector (L) 295.284
Length of MearVector (r) 0.917
Rayleigh Test (2) 2.525
Rayleigh Test (p) 0.069
May 2023 (Survey @)

Figure 16 Summary of significant flight direction of kittiwakes during survey period
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Figure 17 Distribution of kittiwakes from November 2022 (Survey 03)
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Figure 18 Distribution of kittiwakes from May 2023 (Survey 09)
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Figure 19 Distribution of kittiwakes from Jun e 2023 (Survey 10)
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Figure 20 Distribution of kittiwakes from July 2023 (Survey 11)
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Figure 21 Distribution of kittiwake s from August 2023 (Survey 12)
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45 Common Gul Larus canus

Common gullsvere only recorded inlune 2023during the breeding seaspmwith araw countof two,
resulting inan abundance estimate df7, equating to a density & 13birds/km? (Table13). Common
gulls were recordeih the east of the survey ardkigure22).

No common gulls were observed flying during the survey period.

Table 13 Raw counts , abundance and density estimates (individuals per km 2) of common
gulls in the Survey Area

Survey | Raw Count Abundance | 95% CI Lower 95% CI Upper Precision (CV) Density

S10 Jus?3 2 17 2 50 1 0.13
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Figure 22 Distribution of common gull from June 2023 (Survey 10)
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4.6 Great Blaclkhacked GuH Larus marinus

Great blackbacked gullsvere recorded inlate October2022to February 2023April 2023 to May
2023, and August 2023, peak raw coundf three was recorded ilNovember 2022, Decemb@022,
January 2023and Augus2023, resulting imn abundance estimate @b5-26, equating to a density of
0.19 birds/kn? each (Table 14). Great blackbacked gulls were recorded in very low numbers
consistently throughout the survey periogFigure 24-Figure 31) and were recorded in both the
breeding and norseason seasowith no distributional pattern

Table 14 Raw counts , abundance and density estimates (individuals per km 2) of great
black -backed gull in the Survey Area

Raw Abundance | 95% CLower 95% CI Upper Precision (CV) Density
S2 Late Oe22 2 17 2 43 0.70 0.13
S3 Now22 3 25 3 59 0.57 0.19
S4 Dee22 3 25 3 59 0.57 0.19
S5 Jar3 3 26 3 51 0.57 0.19
S6 FekP3 2 17 2 42 0.70 0.13
S8 Ap23 1 8 1 25 1.00 0.06
S9 May23 1 9 1 26 1.00 0.07
S12 Aug?3 3 25 3 67 0.74 0.19
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Significant predominant direction of flight for great blazkcked gullsKigure23) were recorded in
December 2022 (southeast).

Great blaclbacked gulls were also recorded flying in October 2022, November 2022, January 2023,
February 2023April 2023, and May 202But not in any significant predominant directidrigure76).

Number of Observations| 3
Mean Vector (L) 136.815
Length of Mean Vector (r)| 0.971
Rayleigh Test (2) 2.831
Rayleigh Test (p) 0.044
December 2022 (Survey 04)

Figure 23 Summary of significant flight direction of great black -backed gulls during
survey period
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Figure 24 Distribution of great black-backed gulls from late October 2022 (Survey 02)
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Figure 25 Distribution of great black -backed gulls from November 2022 (Survey 0 3)

January 202V 1.2 EEm 46



APEM P0001026%inalReport

Figure 26 Distribution of great black-backed gulls from December 2022 (Survey 04)
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Figure 27 Distribution of great black -backed gulls from January 2023 (Survey 05)
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Figure 28 Distribution of great black-backed gulls from February 2023 (Survey 06)
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Figure 29 Distribution of great black-backed gulls from April 2023 (Survey 08)

January 202V 1.2 EEm 50



APEM P0001026%inalReport

Figure 30 Distribution of great black-backed gulls from May 2023 (Survey 09)
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Figure 31 Distribution of great black-backed gulls from August 2023 (Survey 12)
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4.7 Herring Gult Larus argentatus

Herring gullsvere recorded inate October2022 December 2022, and January 2023. A peak raw
countof three was recorded in December 2022, resultingumabundance estimate &5, equating

to a density of 0.19 birds/kA{Tablel5). Herring gulls were recorded the nonbreeding season in
very low numbersglose to the Culzean Platforms to the east and s@btbure32-Figure34).

In January 2023, a single herring gull was recorded flying (Wiggtre77).

Table 15 Raw counts , abundance and density estimates (individuals per km 2) of herring
gulls in the Survey Area

Survey Raw Count Abundance  95% CI Lower 95% CI Upper Precision (CV) Density

S2 Late Oet 2 17 2 51 1 0.13
S4 Dee2 3 25 3 76 1 0.19
S5 JarP3 1 9 1 34 1 0.07
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Figure 32 Distribution of herring gull from late October 2022 (Survey 02)
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Figure 33 Distribution of herring gull from late December 2022 (Survey 0 4)
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Figure 34 Distribution of herring gulls from January 2023 (Survey 05)
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48 Z }uu] d @Sterna hirunda/ Sterna paradisaea

Anindividual Z }Juu] [ 8§ Ev A « E }E ]v :uvaniabuhda@ee gstingte Refight
equating to a density dd.06birds/kn? (Table16). dZ Z }uu] [ § Ev A « E }E HE]VP §
/ common tern breeding seasan the very south of the Survey Ar@aigure3b).

/v :pv TiTiU  ¢JvPo Z }uu] [ § Ev A en@BhedsHFigur€t8L JvP vIESZ

Table 16 Raw counts , abundance and density estimates (individuals per km ?) of
MFRPPLFY ithelBQrvey Area

Survey Raw Count Abundance | 95% CI Lower 95% CUpper Precision (CV) Density

S10 Jus?3 1 8 1 25 1 0.06
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Figure 35 'LVWULEXWRRBL M from June 2023 (Survey 10)
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4.9  Guillemot- Uria aalge

Guillemotswere recorded irall surveysexcept Jue 2023 A peak raw coumf 403 was recorded in
late October 2022 resulting inan abundance estimate of @77 (apportioned andcorrected for
availability bias)equating to a density @4.84birds/kn? (Table17). Guillemots were recorded in the
highest concentrations during tirenon-breeding seasolifFigure37-Figure42, Figure47), and raw
counts peakd duringtheir autumn migration(Figure38-Figure38, Figure46, Figure47). Theywere
recorded throughout theSurvey Area, although lower numbersvere recorded centrallyDuring the
wintering season, the majority of guillemots were recorded south of the Culzean Plgfayure39).
Low numbers were recorded across the Survey Area during the breeding sEagoe43-Figure45).

Table 17 Raw counts , abundance and density estimates (individuals per km 2) for
guillemots in Survey Area

Total Apportioned

- Total Unapportioned Total Apportioned S —
0 (o)
Survey count Abundanc 9(5:|/0 9(5:|/o Precision Density Abundance Density Abundance Density
Lower Upper =st =St

SlEarly Oct22| 105 875 550 | 1,275| 0.10 6.53 875 6.52 1,145 8.53
S2 Late Oe22 | 403 3,448 2,721 4261 | 0.05 25.71 3,569 26.59 4,677 34.84
S3 Now22 198 1,661 1,133] 2,265 | 0.07 12.39 1,860 13.85 2,427 18.08
S4 Dee?2 29 245 144 | 364 0.19 1.83 261 1.94 342 2.55
S5 JarP3 22 189 103 | 283 0.21 1.41 198 1.47 260 1.93
S6 Fek3 9 75 25 133 0.33 0.56 75 0.56 98 0.73
S7 Mar23 2 17 2 42 0.71 0.13 16 0.12 18 0.14
S8Apr-23 16 135 68 211 0.25 1.01 135 1.01 169 1.26
S9 May23 7 60 7 155 0.38 0.45 60 0.45 65 0.49
S11 JuP3 9 76 17 143 0.33 0.57 75 0.56 96 0.71
S12 Aug?3 7 59 17 118 0.38 0.44 59 0.44 77 0.58
S13 Sef23 23 195 93 288 0.21 1.45 203 1.51 266 1.98
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Significant predominant direction of flight for gamots (Figure36) wasrecorded inApril 2023 (west)
(Figure36a) andMay 2023 (northwest)Kigure36b).

Guillemotswere also recorded flying i8eptember2022,March 2023, and July 202But not in any
significant predominant directior-{gure79).

Number of Observations | 3 Number of Observations 5
Mean Vector (l) 279.817 Mean Vector (L) 318.598
Length of Mean Vector (r) 0.995 Length of Mean Vector (r) 0.996
Rayleigh Test (Z2) 2.970 Rayleigh Test (2) 4.963
Rayleigh Test (p) 0.035 Rayleigh Teqp) 0.001
A. April 2023 (Survey @) B. May 2023 (Survey ®)

Figure 36 Summary of significant flight direction of guillemots during survey period
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Figure 37 Distribution of guillemot s from early October 2022 (Survey 01)
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Figure 38 Distribution of guillemot s from late October 2022 (Survey 0 2)
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Figure 39 Distribution of guillemot s from November 2022 (Survey 0 3)
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Figure 40 Distribution of guillemot s from December 2022 (Survey 0 4)
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Figure 41 Distribution of guillemot s from January 2023 (Survey 0 5)
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Figure 42 Distribution of guillemot s from February 2023 (Survey 0 6)
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Figure 43 Distribution of guillemot s from March 2023 (Survey 0 7)
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Figure 44 Distribution of guillemot s from April 2023 (Survey 0 8)
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Figure 45 Distribution of guillemot s from May 2023 (Survey 0 9)
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Figure 46 Distribution of guillemot s from July 2023 (Survey 11)
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Figure 47 Distribution of guillemot s from August 2023 (Survey 12)
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4.10 Razorhill Alca torda

Razorbills were recorded in early October 26@PDecember 2022, February 2023, June 2023, August
to September 2023A peak raw count 027 was recorded in late October 2022, resultingam
abundancesstimate 0f289 (apportioned anccorrectedfor availability bias)equating to a density of
2.15birds/km? (Table18). Razorbillsvere recorded in the highest conogrationstowardsthe end of
their autumn migratory seaso(Figure49). Razorbills showed no distributional patterns and were
recordedscattered acrosthe Survey AreaDuring the breeding and wintering season, razorbills were
recorded inverylow numbers (Figure53, Figure50-Figureb1).

Norazorbillswere observed flying during the survey period.

Table 18 Raw counts , abundance and density estimates (individuals per km

razorbill s in Survey Area

2) for

Total Unapportioned Total Apportioned and

Total Apportioned

N Corrected
Survey count = Abundance el 2 Precision Density Abundance Density Abundance Density
Cl Cl 5 5
(km?) Est. (km?)
Lower Upper
S1Early Oct22 1 8 1 25 1.00 0.06 8 0.06 10 0.07
S2 Late Oe22 27 231 111 376 0.19 1.72 239 1.78 289 2.15
S3 Now22 4 34 4 84 0.50 0.25 37 0.28 45 0.34
S4 Dee22 2 17 2 42 0.71 0.13 18 0.13 22 0.16
S6 Fek3 3 25 3 58 0.58 0.19 25 0.19 30 0.23
S10 Ju?3 1 8 1 25 1.00 0.06 8 0.06 10 0.07
S12Aug23 1 8 1 25 1.00 0.06 8 0.06 10 0.07
S13 Sef23 1 8 1 25 1.00 0.06 8 0.06 10 0.08
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Figure 48 Distribution of razorbill s from early October 2022 (Survey 01)
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Figure 49 Distribution of razorbill s from late October 2022 (Survey 02)
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Figure 50 Distribution of razorbill s from November 2022 (Survey 0 3)
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Figure 51 Distribution of razorbill s from December 2022 (Survey 04)
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Figure 52 Distribution of razorbill s from February 2023 (Survey 0 6)
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Figure 53 Distribution of razorbill s from June 2023 (Survey 10)
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Figure 54 Distribution of Razorbill s from August 2023 (Survey 12)
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4.11 Puffin- Fraterculaarctica

Two puffins were recorded in theNovember 2023urvey, leading to raabundance estimate of 20
(correctedfor availability bias)equating to a density d.15 birds/kn? (Table19). The puffins were

recorded in the east and west of the Survey ArggEJVP §Z %0 ]| o[ MSpuv (Fio&E S]}v ¢ o
55).

No puffinswere observed flying during the survey period.

Table 19 Raw counts , abundance and density estimates (individuals per km 2) with
correction factor applied in Survey Area

Total Uncorrected Total Corrected
Raw 95% 95%

Survey Abundance Precision Density Abundance Density

Cl Cl
Lower Upper
S3 Now22 2 17 2 42 0.71 0.13 20 0.15

(&%)} (km?) =
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Figure 55 Distribution of puffin s from November 2022 (Survey 03)
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5. Marinemegafauna

5.1 Harbour PorpoisePhocoena phocoena

Harbour porpoisswere recorded idate October2022to April 2023, and June 2023. A peak raw count

of seven was recorded in June 202%xading toan abundanceestimate of108 (apportioned and
correctedfor availability bias)equating to a density d#.80 marine mammal&m? (Table20). Harbour
porpoises were recorded in low humbers through the seasons although peaked in the summer season
(Figure63) and wererecorded scattered across the Survey Ar€baey wergredominantly recorded

in the east and south of Survey Area during winkg(re58-Figure60), autumn Figure56-Figures7)

and spring Figure61-Figure6?2).

Table 20 Raw counts , abundance and density estimates (individuals per km 2) for harbour
porpoise s in Survey Area

Total Apportioned and

. Total Unapportioned Total Apportioned Corrected
Survey count = Abundance el 2 Precision Density Abundance Density Abundance Density
Cl Cl 2 %
Est. (km?) Est. (km?)
Lower Upper
S2 Late Oe22 2 17 2 43 0.71 0.13 35 0.26 77 0.57
S3 Now22 1 8 1 25 1.00 0.06 8 0.06 18 0.13
S4 Dee22 1 8 1 25 1.00 0.06 8 0.06 17 0.13
S5 JarP3 1 9 1 26 1.00 0.07 9 0.07 19 0.14
S6 Fek3 2 17 2 50 0.71 0.13 16 0.12 34 0.25
S7 Mar23 1 8 1 34 1.00 0.06 8 0.06 14 0.10
S8 Api23 1 8 1 25 1.00 0.06 8 0.06 14 0.10
S10 Jur?3 7 58 8 125 0.38 0.43 58 0.43 108 0.80
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Figure 56 Distribution of harbour porpoise s from late October 2022 (Survey 0 2)
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Figure 57 Distribution of harbour porpoise s from November 2022 (Survey 0 3)
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Figure 58 Distribution of harbour porpoise s from December 2022 (Survey 04)
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Figure 59 Distribution of harbour porpoise s from January 2023 (Survey 05)
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Figure 60 Distribution of harbour porpoise s from February 2023 (Survey 06)
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Figure 61 Distribution of harbour porpoise s from March 2023 (Survey 07)
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Figure 62 Distribution of harbour porpoise s from April 2023 (Survey 0 8)
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Figure 63 Distribution of harbour porpoise s from June 2023 (Survey 10)
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5.2 Basking sharkCetorhinus maximus

Anindividualbasking shark wacorded in theJune 2023urvey, leading to an abundance estimate
of eight, equating to a density of 0.Gharkkm? (Table21). Thebasking sharkvas recorded in the
southeast of theSurvey AredFigure64).

Table 21 Raw counts , abundance and density estimates (individuals per km 2) of basking
shark in the Survey Area

Survey Raw Count Abundance | 95% CI Lower 95% CUpper ‘ Precision (CV) Density
S10 Jurk3 1 8 1 25 1 0.06
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Figure 64 Distribution of basking shark from June 2023 (Survey 10)
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6. Avian Flight Heights

Of the 1,000 birds that wereimaged during thel3 DAS 73 were recorded in flighof which 18 were
suitable for flight height estimation (23%igure65). Below,boxplots andhistogramsare presented
for species with more than 3 birds recorded as suitable for flight height. In addith@{n=1)herring
gull wasestimated to beflying 146.7 mabove mean sea level (MSL)

A: Fulmar (n=4) B: Great BlaciBacked Gull (n=6)
C:Guillemot (n=3) D: Kittiwake (n=4)
Figure 65 Frequency histograms of f  light heights for species (n > 3) recorded in the

Culzean Platform Survey Area



Site-specific ight heightsper species (& 3) were estimatedas height above MSEigure66).

Figure 66 Flight heights for species recorded in the Culzean Platform Survey Area
(including median [min  -max]): fulmar (n=4, med:25 [18 -39]), great black -backed gull (n=6,
med:53 [21 -93]), guillemot (n=3, med:42 [15 -45]), and kittiwake (n=4, med:41 [10 -114])

The sample size of suitable flying birdaptured within these surveyis small and unlikely tbe
indicative of the wider population, theréore limiting the useability of tle calculatedflight heights
Typicallywhen consideringite-specificdata for collision risk modellingCRM) only calculatedflight
heightsderived froma minimum of100 individuak per species would besed(e.g., Johnston and
Cook, 2016; Cook et al., 2018Regardless of thid\atureScot guidance recommends the use of
generic data for collision risk modelling becaifgbe stochastic CRM (sCRMusedrecalculation of
seabirdavoidance rateso obtain sitespecific estimatesvould be requiredNatureScot, 2028. In
practice this would be a challengead thereforeconsequentlydohnstoret al. (2014)light heightsare
provided as well as the sigpecific estimategTable22).

The modelling of bird flight heights by Johnsttral. (2014) collated data recorded from surveys of
32 potential offshore wind farm developments and estimated the proportion of different species
E }E (0CJvP & %}3 v3] o }oo]e]}v Z ]PZ3 ]Jv € o 3]}v 8} A]v
height was determined to be 2020 m above sea level, to correspond with the heights covered by the
rotor swept zone of turbinesThe Culzean Platforproposed turbinespecificationis 22-134 m above

sea leveland proportion at potential collision risk height has been estimated for relevant species
within this rangg(Table22).

Table 22 Proportion at potential collision risk height (PCH; %) for species recorded ( >3)
in the Culzean Platform Survey Area

Johnston et al. (2014) PQPb) Culzean Platform PCH (%)
Species N
g 22-134 m ‘ LCL (%) UCL (%) 22-134m LCL (%) UCL (%)
Fulmar(n=4) 0.50 0.00 7.00 75.00 0.00 100.00
GreatBlack-backedGull (n=6) 30.00 25.00 41.00 83.33 67.00 100.00
Guillemot (n=3) 0.20 0.00 8.00 66.67 0.00 100.00
Kittiwake (n=4) 12.00 9.00 15.00 75.00 50.00 100.00

A|P[EM



In the Survey Areahe proportion of individualdlying at a potential collision risk heiglexceeded
those inJohnstonret al. (2014)within the same rangeThe greatest differencevasfulmar with 0.5%

in the generic dataversus75%in the site-specific data(Table 22). It is important however,to
acknowledgethe variations in methodologies employed faralculaing flight heighs and the
uncertainies associated witlthese methods Moreover, the comparison includes numerous sites
from the generic data used idohnstonet al. (2014) whichcovered a broader geographic range,
compared with the offshoreite wherethe Culzean PlatforrBurvey Area is locatevhich inherently
mayinfluencethe flying behaviour of seabirdsich agoraging and migratin. Additionally,the small
samplesize of suitable flying birdsithin the Survey Area limits accuracy of tiiata. It should also
be noted thatguillemots arenot assessed focollision risk modellingas they are generallgot
considered to fly within thgpotential collision risk zonénstead, they arassessed fodisplacement.

Johnston et al(2014) flight height distribution models are mostly observer data gathered from ship
based observations from numerous sites across the UK and Eukatieect comparison between
vessel based, at sea observations by visual observers, with adasdt! observations using remote
sensingechniquesshould be approached with caution.

There is spatial and temporal variation in seabirds and as a result it is highly likely tkeypiesitfic

Al v (0o]PZ8 Z |PZ8 o po 8 (}E& 8Z pol v Wo $§(}JEu "uEA C &
analytical methods will be different to thedtit heights from the combined dataset of Johnston et al.
(2014) and that of other UK and European OWF sites.

W D[e " % (E }Wwakundartaken at a flight height to minimise disturbance to seabirds and
marine megafauna. Thintrasts withvisual observations, mostly from a survey vessel that cause
disturbance by attracting and flushing birds that are to be recorded, an inherent bias on-bassdl
observations ~«C o]e § o Xdditiohays die to the fastpaced nature of \esselbased
observationsthey are requiredto be made in anuch tighter timeframe Thesetime restraints are
minimal indigital imagerymethods and thereforenore time can be takerto ensure thecorrect
identification is made consequentlyreducing the observer bias compared to vedsated surveys
~eC 0] 8§ oXU 1iiG-

The main limitation toZizebased[flight height method is that much of the standard deviation in
each estimate is due to the natural variation in the body length of species. The estimated body length
for each individual from the digital imagery is compared wéference lengths either froditerature

or other sourcesRather than a known, specific, individual body lengtidy lengths are compared

from a range to generate the estimate of flight height, providing greater uncertainty than there would
otherwise be.

Due to these limitations, it is not possible to ascribe the cause of any potential difference that may

} HE ]Jv (0]PZS Z ]PZS- SA v W D[+ u 3$Z} (Johnst&rZéte al. %2@EA) V3 ]v
Bowgen & Cook(2018 and Johnston & Cook2016) provide further information regarding
comparisons of different seabird flight height methods, including data collected from a vessel, aerial
(digital still and video images), LIDAR, and laser rangefinders



7.

Abiotic Structures and Observations

The following abiotic structures were observed during shevey period:
X InDecember022(Survey @), two small vessels, two tanker vessels and one unknown vessel
were recorded visually from the aircra®ne supply vessel was recorded in the imagery.

X In March2023(Survey 07), one unidentified vessel watsserved visually from the aircradnd
no observations in the imagery

x In April 2023 (Survey 08)pne oil rig maintenance vessel was recorded visually from the
aircraft, and one unidentified vessel was recorded in the imagery.

x In May2023(Survey 09),lte presence of ships and helicopters were nofiean the aircraft
and no observations in the imagery

X In July2023 (Survey 11pneunidentifiedvessel recorded in the imageayd no observations
from the aircraft

X In Augus023(Survey 12), two cargehips were recorded in the imageayd there were no
observations from the aircraft

X In SeptemberR023 (Qurvey 13),rig support ships were recorded from the aircraftd no

observationdn the imagery.

In October to November 2022 (Survey@3), January to February 2023 (Survey$6§) and June
2023 (Survey 10), there were no observations in the imagery or visually from the aircraft



8. Discussion

A summary of the main abundance findings and distribution patterns, where applicable, are presented
below. For each species group, crosterencing with relevant literature has been performed to
inform the findings of the surveys, as well as form a basis for expectations of species occurrence and
seasonality where applicabl&nidentified species are excluded from this discussion.

8.1 Speial Protected Areas

The North Sea represents an important area for birds; the area is used by species passing through
either on migration or to and from breeding colonigairness, 2015Yhere are naSpeciaProtected

Areas (SPAs) within 10@n, as a general guidef the Culzean Platfornsurvey Arealthoughit is
acknowledged that designated specessociated wittSPAs outside dhis range mayutilise the site

during migration.

At c. 220 km offshore, th€ulzean PlatfornSurvey Area iwithin the distances of foraging ranges for
some of thedesignated speciesf the nearest SPAs located on the Aberdeenshire coast (Buchan Ness
to Collieston Coast SPA, Troup Penaad Lions Heads SPA, and Fowlsheugh @®#9dward et al.,
2019) mainlyfulmars (1200.2 km) and kittiwakes (30@u®) (NatureScot, 2023b)TheOuter Firth of

Forth andSt Andrews Bay Complex SBAgcated within 0km from theSurvey AreaGannets are

a qualifying feature for this SPWith the Survey Areavithin the distance ofjannets[foraging range
(5094 km)(NatureScot, 2023b)

8.2 Fulmar

Fulmars mainly breed on sea cliffs, but have been found to nest on level ground, on buildings and in
burrows. A highly pelagic species, fulmars spewdt oftheir nonbreeding period at seaAt around
500,000 breeding pairs, the UK holds around 8%hefspecies global breeding populatiofdordes

et al., 2015; Mitchell et al., 20047 heUK population has declined since the late 1990s and fulmars
are now on the amber list of Birds of Conservation Con@@andes et al., 2015; Stanbury et al., 2021)

In Aberdeenshire, the fulmar populatiamasincreasing until Seabird 20@Mitchell et al., 2004)but
since then have declinke Fulmars are a qualifying feature for the Troup, Pennan and Lion's BPZds
the Buchan Ness to Colliest@oast SPAand theFowlsheugh SPvjth 1,894, 826 andb25Apparently
Occupied Site (AOS) respectivelyyreported in the 2023 seabird ount. For the three SPAs, recent
reports show a decline of numbe(SNCC, 2022023) As mentioned above, the Survey Area is within
the foraging range of fulmarfsom those three SPAs

8.3 Gannets

Gannets breed in colonies on islands and mainlandsiif§. Gannets are present around the UK coast

all year round, spending their ndireeding season foraging at sgdume et al., 2016)Gannets have

been found to travel as far as 4R on foraging tripgLangston et al., 2013\hile NatureScot reports

a foraging range 0509.4 km(NatureScot, 2023b) In Aberdeenshire, there is a colony within the

Troup Head SPA with 1,08pparentOccupiedNest (AONYMitchell et al., 2004X dZ A}Eo [* 0 EP -
gannetryis located at Bass Rock, located approximatelykbb@®om the Survey Area. Individuals from

this gannetry are known to forage in waters off the coast of Aberdeenshire particularly during the
breeding seasor{Lane et al., 20192020) Additionally, as mentioned previously, gannets are a



qualifying species for theuter Firth of Forth and St Andrews Bay Complex SPA, which is
approximately 300 km away from the site, distance within the foraging range of the gannets.

8.4 Small gulls

Kittiwakes were the most abundant species of small gull recorded in the Survey Wrepare the

most numerous gull species in the world, with Europe supporting more than 50% of the population.
However sincethe 1990s the speciedas seen a rapid decline and is classed as Vulnerable according

to the International Union for the Gonservation ofNature (IUCNRed List of Threatened Species
(BirdLife International2019. The kittiwake is the most numerous gull species in the world, with
Europesupporting more than 50% of the population. However, since the 1990s, its population has
seen a rapid decline and was classed as Vulnerable on the IUCN Red List of Threatened Species in 2017.
The Scottish population of kittiwakes saw a 21% decrease bet®genation SeafarefCramp et al.,
1974)(346,097 AON (apparently occupied nests) and the Seabird 2000 ddhistieell et al., 2004)

(282,213 AONXKittiwakes breed on sea cliffs in colonies which can contain several thousand pairs.
They also nest on manmade structures such as buildings or bridges, providing them with protection
from ground predatorgJohansen et al., 202@uring the breeding season, kittiwakesmarily feed

on small pelagic shoaling fish. However, they are also known to scavenge around fishing boats. Outside
of the breeding season, kittiwakes are largely pelagic and spend vast amounts of time outJNGEa

2021) The following protected areas local to the Survey Area list breeding kittiwakes as a qualifying

( SHE W dE}u% U W vv v v >]}v[e, "W U pnuZv eE-s 3} }oo] *S}v
SPA. These sites also appear to reflect highest kittiwake nigribewinter as recorded by dw-

Estuarine Waterbird Survdil (NEWS IlIjAustin et al., 2017)The specific populations of these three

SPAs have seen a decreased, as reported in the Babirdcensus publisheth 2023(JNCC, 2023)

In the UK, common gulls largely breed in Northern Ireland and the No8haifand, with a population
of 11,141 AON in Orkney and 468 in Caithriptischell et al., 2004)However, common gullsan be

seen throughout the UK during ndareeding winter months, mainly feeding on agricultueaid. The

winter population in Aberdeenshire is estimated at 3,237 individgalsstin et al., 2017)The most

recentseabird censuspublished i2023,saw a general decrease thie British and Irish populatian
of common gull§JNCC, 2023)

8.5 Large gulls

Great blackbacked gulls have an extensive breeding range across the north Atlantic which has
expanded throughout the 20century.In Scotland, this species breeds almost exclusively in coastal
areas Key breeding colonies are situated in the north and west of Scotland, with breeding sites more
sparsely distributed in Aberdeenshire are scarce. A total of 51 AON were recorded between Banff and
Aberdeen in Seabird 20@Mitchell et al., 2004)Their preferred breedingrounds arearound coastal

areas, with almost 95% of the national population nesting in coastal &eakird Counpublished in

2023, reports ayeneralizedlecrease on Great Blatlacked P u gpopulations(JNCC, 2023)

Herring gulls are widespread around the UK coastlitesring gulls are currently included on the red

list of Birds of Conservation Concern within the (8€anbury et al., 2021)coastal breeding
populations have declined dramatically in recent deca@dichell et al., 2004)Herring gulls also
commonly breed on rooftops where numbers of nesting birds have incre@alder et al., 2013;

Rock, 2005)These trends are reflected in Aberdeenshire where coastal populations in Banff & Buchan
and in Gordon have declined by 76% (27,748 to 6,671 AON) and 79% (4,037 to 853 AON) between



Operation Seafarer Seabird 2000, respectively. In contrast, populations in the city of Aberdeen have
increased at an annual rate of 22.4% within the same timeframe from 130 AON to 3,522 AON largely
due toall these nesting in rooftop@Mitchell et al., 2004)

8.6 Terns

Terns exhibit a fragmented global distributifiMisbet & Ratcliffe, 2008nd populations in the Atlantic

have decreased substantially in recent ye@taton et al., 2015However, the most recent census,
published in 2023 (Seabird Countg % }ESe SZ § Z}e 8§ § EVe[ %}%o o S]}ve (E}uU
havegenerally increased, while Sandwich aatnmon tern have remained stable, alittle and Arctic

tern have decrease@NCC, 2023)

As migrant breeders, Arctic terns spend AfwiSeptember in the UK, and the winter, nrbreeding
months in thesouthern hemisphere. Arctiterns breed mainly on the coast but can also be found
inland in habitats such as lakes, reservaarsd flooded gravel pitfHume et al., 2016)n Scotland,
the largest breeding coloniesre inOrkney and Shetlandcew small colonies exist in Aberdeenshire
with 260 AOB recorded during Seabird 2@Pltchell et al., 2004)

Like other tern species, common terns are a migrant breeder in the UK where they start arriving in
mid-April and leave their colonies in late summé€&hough they breed primarily on the coast, they can
also be found inland at lakes, reservomad flooded gravel pitHume et al., 2016)n Scotland, the
Sands of Forvie and Meikle Loch SPA hosts the second largest colony at 242 AOXJINQ@G12021)

8.7 Auks

Guillemots are typically at their nesting colonies between March and July, following which they spend

the nonbreeding season almost exclusively at sea and are rarely seen in inshore waters during winter
(Waggitt et al., 2020)The species in known to breed all around the Scottish coastline where suitable
habitat exists and is listed as a qualifying feature for Troup, Pennan and Lion's Heads SPA, Buchan Ness
to Collieston Coast SPA and Fowlsheugh SPA. While the colony at thePepnan and Lion's Heads

SPA has decreased by 48% between 2001 and 2017, the Buchan Ness to Collieston Coast SPA colony
has remained stable, and the Fowlsheugh SPA colony has increased by 12% now hosting 69,828
individuals(JNCC, 2021)

Like guillemotstazorhills also return to their breeding colonies between March and April and depart

in August spending the ndoreeding season at sea. Razorbills are not as widespread as guillemots and
nest in more secluded sites such as screes and fissures in cliffgy e breeding season, razorbills
typically remain within 2é&m of their breeding sites for foraging purposes, though longer trips have
also been observeflsaksson et al., 2019utside of thebreeding season, they use offshore waters
along the UK North Sea coast for foraging where wintering areas can vary between years and
individuals may also leave the North Sea during winter, unlike other auk species (Glew et al., 2019). In
Aberdeenshire, tare is a small colony at Troup, Pennan and Lion's Heads SPA (4,422 individuals in
2017) and are listed as a qualifying feature for the Fowlsheugh SPA which saw a population increase
of 121% between 1999 and 2018, now hosting 14,063 indsqaNCC, 2021)

Outside the breeding season, puffins are strictly pelagic and rarely seen close tgtimogesoudijn,
2021) Puffins breed in the UK between April and early August, following which they spend the non

& |JvP o }v § ¢ X dzZ Z~ 060 § Z %}ES (}E& K((<Z2}E "~ JE&
Atlantic puffins to besparsely distributed during the winter and autumn monti@®wingto their



activity at breeding sites during the day, puffins are more accessible than other boastimg species

such as Manx shearwaters, resulting in greater confidence of population estimates. Mérile
breeding colonies are situated further south in Fife and further north in Orkney and Shetland, Seabird
2000 identified 1,720 AOB between Banff and Aberdeen. Puffins are known to undertake foraging
trips of up to 20km (Thaxter et al., 2012)ndividuals from breeding colonies elsewhere in Scotland
may be observed along the Aberdeenshire coast.

8.8  Dolphins and Porpoise

Harbour porpoises are a European Protected Species under the EU Habitats Directive and are
predominantly found over the UK continental shelf in waters less tham2@® depth(IAMMWG et

al., 2015) Harbour porpoises are the only porpoise species, as well as being the smallest and most
abundant cetacean species, found in UK waters. They are resident all year round and inhabits shelf
areas, coastal waters and are rarely observed in waters deeper b@m Shirihai & Jarrett, 2006)

They are typically very shy animals and tend to avoid both anthropogenic activity such as boats, and
other marine mammal species. Harbour porpoises are usually found alone or in small groups but can
be seen in larger groups when feeding. Harbour porpasesgyenerally difficult to detect in the field

due to only surfacing briefly and their slow forwamalling movement minimising the level of splash
produced. They are most often recorded solitary or in small groups, unlike most delphinid species
(Hammond et al., 2002, 2017; Reid et al., 2003)

8.9 Shark

Basking sharks have a global distributi@olton et al., 2020)They are capable of transoceanic
migrations, withthree hotspots identified within the North Atlantic Ocean the coastal waters of
Ireland, the UK, and the B and with one individual having been recorded traveling up,682 km
from Ireland to theMassachusettsoast ofAmerica(Johnston et al., 2019)
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Appendix Bcientific Names and Taxonomy

Scientific names and taxonomy, including JNCC categoggwesented here.

Common Name

Scientific Name

Fulmar Fulmarus glacialis Procellariidae Aves
Gannet Morus bassanus Sulidae Aves
Kittiwake Rissa tridactyla Laridae Aves
Common Gull Larus canus Laridae Aves
Great BlackBacked Gull Larus marinus Laridae Aves
Guillemot Uria aalge Alcidae Aves
Razorbill Alca torda Alcidae Aves
Puffin Fratercula arctica Alcidae Aves
Harbour Porpoise Phocoenahocoena Phocoenidae Mammalia

Basking Shark

Cetorhinus maximus

Cetorhinidae

Elasmobranchii




AppendixIl Correction Factors

9.1 Guillemot and Razorhill

The correction factor applied to each relevant species is based on that recommended by JNCC in a
submission during the examination phase of the East Anglia ONE OWF, referred to by JNCC as Method

C. A copy of the text on Method C is provided below. Tdmssbeen taken from Paragraph 5.6.5 of
this document:

Joint Nature Conservation Committee (2013). INCC Expert Statement on Ornithological Issues
for Written Representations in Respect of East Anglia ONE Offshore Windfarm by Dr Sophy
Allen. Joint Nature Conservation Committee, Aberdeen.

A|PEM



9.2 Puffins

The correctiorfactors applied to puffirmonthly abundance estimates wederived froma study
conducted bySpencer, 2012)This study investigated the diving behaviourpuffins from breeding
colonieson Petite Manan Islandvlaine, between2008 and 2009Diving data wasuccessfully
collected acrosa total of13 birds, which collate®,097 divesicross the survey periott was
discovered thapuffins spent 14.16% dheir time underwater suggestinghat their availability at
the surfacewas 0.8584This correlate$o a correction factor of 1.165.

9.3  Harbour Porpoise

Aerial digital surveys are commonly used to capture marine mammals for baseline characterisation of
offshore wind farm sites in the UK. The benefit of this method includes the permanent record which
allows for third party corroboration on species idem#tion as well as allowing for group size and
behaviour to be reexamined, if required.

The correction factors which were applied to harbour porpoise monthly abundance estimates are
described inVoet et al., 2017)This was based on a study by Teilmann et al. (2013) which tagged 35
harbour porpoises in the waters around Denmark using satellite transmitters. The satellite tags
collected data on average for 135 days (minimum was 25 days and maximum was 349 daygstAmo
other variables that were studied, the percentage of time spent in the uppeoPthe water column

was recorded and analysed. There was no significant difference in time spent in the upper 2m between
sex or geographical location of tagging. There was also no significant correlation between the length
of the harbour porpoise andrtie spent at @m. However, month was identified as a significant effect
and therefore varied between season. The correction factors were applied to the total abundance
(surfacing and submerged individuals) as per the recommendation by Teilmann et al). (26&3
correction factors applied are provided Table23.

Table 23  Seasonal harbour porpoise correction factors

Season Correction Factor

Spring (MaiMay) 0.571
Summer (JuhAug) 0.547
Autumn (SegNov) 0.455
Winter (DeeFeb) 0.472
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Appendix lIDistributionMaps ofApportionedRecords

Figure 67 Distribution of guillemot / razorbills from late October 2022 (Survey 02)
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Figure 68 Distribution of guillemot / razorbills from November 2022 (Survey 0 3)
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Figure 69 Distribution of guillemot / razorbills from December 2022 (Survey 0 4)
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Figure 70 Distribution of guillemot / razorbills from January 2023 (Survey 0 5)
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Figure 71 Distribution of guillemot / razorbills from September 2023 (Survey 13)
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Figure 72 Distribution of dolphin / porpoise from Late October 2022 (Survey 0 2)
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AppendidV Raw Data Abundance and Density

This appendix presentbandance estimates and densities with behaviours for all species throughout the survey progrdiables are also presentedrf
species where apportionment and availability bias corrections have been applied.

9.4 Fulmar

Flying
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S2Late Oct22 9 26 1.00 0.07 2 17 2 43 0.70 0.13 3 26 3 60 0.57 0.19
S3Now22 8 1 25 1.00 0.06 2 17 2 42 0.70 0.13 3 25 3 67 0.74 0.19
S4Dec22 - - - - - - 1 8 1 25 1.00 0.06 1 8 1 25 1.00 0.06
S5Jan23 1 9 1 26 1.00 0.07 1 9 1 26 1.00 0.07 2 17 2 43 0.70 0.13
S6Feb23 3 25 3 58 0.57 0.19 2 17 2 50 1.00 0.13 5 42 8 91 0.52 0.31
S7Mar-23 - - - - - - 1 8 1 25 1.00 0.06 1 8 1 25 1.00 0.06
S9May-23 4 34 4 78 0.61 0.25 16 138 16 405 0.94 1.03 20 173 20 474 0.86 1.29
S10Jun23 1 8 1 25 1.00 0.06 - - - - - - 1 8 1 25 1.00 0.06
S11Juk23 - - - - - - 4 34 8 67 0.50 0.25 4 34 8 67 0.50 0.25
S12Aug23 1 8 1 25 1.00 0.06 1 8 1 25 1.00 0.06 2 17 2 42 0.71 0.13
S13Sep23 - - - - - - 2 17 2 42 0.71 0.13 2 17 2 42 0.71 0.13




Unidentified Shearwater species
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Gannet
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Kittiwake

9.7

(3ux) Ausuaq

(AD) uoisioald

1addn 12 %56

1BMOT 1D%S6

"1S3 8ouepuUNqy

uno)

() WSTIETq|

(AD) uoisioald

1addn 1D %56

18MO7 10%S6

"1S3 8ouepuNqy

uno)

(3ux) Ausuaq

(AD) uoisioald

1addn 12 %56

19MO7 [D%S6

1S3 =2duepunqy

uno)

Aaning

0.13
0.19
0.06
0.13
0.25

0.70
0.57
1.00
0.70
0.79

42

60
25
42

101

34

0.13
0.19
0.06
0.13
0.06

0.70
0.57
1.00
0.70
1.00

42

52

25
42

25

0.19

1.00

76

25

3

S3Now22
S9May-23

S10Jun23

S11Juk23
S12Aug23




Common Gull
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Great Black -backed Gull
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9.10 Herring Gull
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9.12 Guillemot

Sitting

Precision (CV)
Density (kn?)
Density (kn?)

Precision (CV)
Density (kn?)

Abundance Est
95%CI Lower
Precision (CV)

Abundance Est
95%ClI Lower
8 Abundance Est
95%CI| Lower

S1 EarlyDct22 | 104 | 867 542 | 1,275 0.21 647 | 1
S2Late Oct22 | 403 | 3,448 | 2,661 | 4,338 0.12 2571 -
S3Now22 198 | 1,661 | 1,175 | 2,265 0.17 12.39| -

1 25 1.00 0.06 | 105 | 875 550 | 1,275 021 6.53
403 | 3,448 | 2,721 | 4,261 0.12 25.71
198 | 1,661 | 1,133 | 2,265 0.17 12.39

S4Dec22 29 | 245 152 364 0.22 183 | - - - - - - 29 | 245 144 364 0.22 1.83
S5Jan23 22 | 189 103 274 0.24 141 | - - - - - - 22 | 189 103 283 0.24 1.41
S6Feb23 9 75 25 133 0.36 0.56 | - - - - - - 9 75 25 133 0.36 0.56
S7Mar-23 1 8 1 25 1.00 006 | 1 8 1 25 1.00 0.06| 2 17 2 42 0.70 0.13
S8Apr-23 13 | 110 51 169 0.29 082 | 3 | 25| 3 68 0.74 0.19| 16 | 135 68 211 0.27 1.01
S9May-23 2 17 2 52 1.00 013 | 5 | 43| 5 | 121 0.82 032| 7 60 7 155 0.65 0.45
S11Jul23 8 67 17 135 0.46 0.5 1 8 1 25 1.00 006 9 76 17 143 0.42 0.57
S12Aug23 7 59 17 118 047 044 | - - - - - - 7 59 17 118 047 0.44

S13Sep23 23 | 195 93 288 0.21 145 | - - - - - - 23 | 195 93 288 0.21 1.45




Sitting Apportioned

Q
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c
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i=}
c
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<

Density (kn?)

Abundance

FlyingApportioned

Density (kn?)

Total Apportioned

Abundance

Density (kn?)

S1 Earlydct22 867 6.46 8 0.06 875 6.52
S2Late Oct22 3,560 26.52 9 0.07 3,569 26.59
S3Now22 1,826 13.60 34 0.25 1,860 13.85
S4Dec22 261 1.94 0 0.00 261 1.94
S5Jan23 198 1.47 0 0.00 198 1.47
S6Feb23 75 0.56 0 0.00 75 0.56
S7Mar-23 8 0.06 8 0.06 16 0.12
S8Apr-23 110 0.82 25 0.19 135 1.01
S9May-23 17 0.13 43 0.32 60 0.45
S11Jul23 67 0.50 8 0.06 75 0.56
S12Aug23 59 0.44 0 0.00 59 0.44
S13Sep23 203 151 0 0.00 203 151




Sitting Apportioned andCorrected FlyingApportioned andCorrected Total Apportioned andCorrected

S1 EarlyDct22 1,137 8.47 8 0.06 1,145 8.53
S2Late Oct22 4,668 34.77 9 0.07 4,677 34.84
S3Now22 2,393 17.83 34 0.25 2,427 18.08
S4Dec22 342 2.55 0 0.00 342 2.55
S5Jan23 260 1.93 0 0.00 260 1.93
S6Feb23 98 0.73 0 0.00 98 0.73
S7Mar-23 10 0.08 8 0.06 18 0.14
S8Apr-23 144 1.07 25 0.19 169 1.26
S9May-23 22 0.17 43 0.32 65 0.49
S11Jul23 88 0.65 8 0.06 96 0.71
S12Aug23 77 0.58 0 0.00 77 0.58
S13Sep23 266 1.98 0 0.00 266 1.98




9.13 Razorhill
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Sitting Apportioned FlyingApportioned Total Apportioned
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2 2 2

< < <
SlEarly Oci22 8 0.06 0 0.00 8 0.06
S2Late Oct22 239 1.78 0 0.00 239 1.78
S3Now22 37 0.28 0 0.00 37 0.28
S4Dec22 18 0.13 0 0.00 18 0.13
S6Feb23 25 0.19 0 0.00 25 0.19
S10Jun23 8 0.06 0 0.00 8 0.06
S12Aug23 8 0.06 0 0.00 8 0.06
S13Sep23 8 0.06 0 0.00 8 0.06




Sitting Apportioned and Corrected FlyingApportioned and Corrected Total Apportioned and Corrected

) © ©
O o o
= (= (=
[ T T .
'g 'g 7] -8 7]
> > Ll > i
s 2 2
< < <
SlEarly Oci22 10 0.07 0 0.00 10 0.07
S2LateOct22 289 2.15 0 0.00 289 2.15
S3Now22 45 0.34 0 0.00 45 0.34
S4Dec22 22 0.16 0 0.00 22 0.16
S6Feb23 0 0.00 0 0.00 0 0.00
S10Jun23 10 0.07 0 0.00 10 0.07
S12Aug23 10 0.07 0 0.00 10 0.07
S13Sep23 10 0.08 0 0.00 10 0.08




9.14 Guillemot / Razorhill
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9.15 Puffin
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9.16 Harbour Porpoise

Surfacing
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SubmergedApportioned SurfacingApportioned Deeply SubmergedApportioned Total Apportioned
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S2 Late Oe22 35 0.26 26 0.19 9 0.07 0 0.00
S3 Now22 8 0.06 0 0.00 8 0.06 0 0.00
S4 De@?2 8 0.06 8 0.06 0 0.00 0 0.00
S5 JarP3 9 0.07 0 0.00 9 0.07 0 0.00
S6 Fek23 16 0.12 8 0.06 8 0.06 0 0.00
S7 Maf23 8 0.06 8 0.06 0 0.00 0 0.00
S8 Ap#23 8 0.06 8 0.06 0 0.00 0 0.00
S10 Ju?3 59 0.44 42 0.31 17 0.13 0 0.00




Submerged

Total Apportioned and

Apportioned and SurfacingApportioned and Corrected Deeply Submergeddpportioned and Corrected Corrected
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S2 Late Oe22 57 0.43 20 0.15 0 0.00 77 0.57
S3Now-22 0 0.00 18 0.13 0 0.00 18 0.13
S4 Dee22 17 0.13 0 0.00 0 0.00 17 0.13
S5 JarP3 0 0.00 19 0.14 0 0.00 19 0.14
S6 Fel?3 17 0.13 17 0.13 0 0.00 34 0.25
S7 Mar23 14 0.10 0 0.00 0 0.00 14 0.10
S8 Ap23 14 0.10 0 0.00 0 0.00 14 0.10
S10Jun23 77 0.57 31 0.23 0 0.00 108 0.80




9.17 Dolphin/ Porpoise
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9.18 Basking Shark
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AppendiXV Flight Directions

9.19 Fulmar

Number of Observations 2 Number of Observations 2

Mean Vector (1) 242.615 Mean Vector (l) 231.333
Length of Mean Vector (r) 0.862 Length of Mean Vector (r) 0.692
Rayleigh Test (2) 1.487 Rayleigh Test (2) 0.959
Rayleigh Test (p) 0.258 Rayleigh Test (p) 0.444
A. October 2022 (Survey 02) B.November 2022 (Survey 03)

Number of Observations 1 Number of Observations 1

Mean Vector (1) 210.016 MeanVector (L) 276.092
Length of Mean Vector (r) 1.000 Length of Mean Vector (r) 1.000
Rayleigh Test (2) 1.000 Rayleigh Test (2) 1.000
Rayleigh Test (p) 0.512 Rayleigh Test (p) 0.512

C.December 2022 (Survey 04)

D.January 2023 (Survey 05)




Number of Observations 1 Number of Observations 16
Mean Vector (1) 50.835 Mean Vector (l) 91.022
Length of Mean Vector (r) 1.000 Length of Mean Vector (r) 0.443
Rayleigh Test (2) 1.000 Rayleigh Test (2) 3.140
Rayleigh Test (p) 0.512 Rayleigh Test (p) 0.041
E.March 2023 (Survey 07) F.May 2023 (Survey 09)

Number of Observations 4 Number of Observations 1

Mean Vector (°) 343.869 Mean Vector (u°) 313.902
Length of Mean Vector (r) 0.752 Length ofMean Vector (r) 1.000
Rayleigh Test (Z) 2.261 Rayleigh Test (Z) 1.000
Rayleigh Test (p) 0.100 Rayleigh Test (p) 0.512

G.July 2023 (Survey 11)

H. August 2023 (Survey 12)




Number of Observations 2
Mean Vector (U°) 38.666
Length of MearVector (r) 0.993
Rayleigh Test (Z2) 1.974
Rayleigh Test (p) 0.142

I. September 2023 (Survey 13)

Figure 73 Summary of non -significant flight direction of fulmars during survey period



9.20 Gannet

Figure 74

Number ofObservations 2
Mean Vector (L) 41.240
Length of Mean Vector (r) 0.590
Rayleigh Test (2) 0.696
Rayleigh Test (p) 0.565

June 2023 (Survey 10)

Summary of non -significant flight direction of gannets during survey

period



9.21 Kittiwake

Number of Observations 2 Number of Observations 3
Mean Vector (1) 196.926 Mean Vector (L) 295.284
Length of Mean Vector (r) 0.995 Length of Mean Vector (r) 0.917
Rayleigh Test (Z) 1.982 Rayleigh Test (Z) 2.525
Rayleigh Tegp) 0.141 Rayleigh Test (p) 0.069
A.November 2022 (Survey 03) B.May 2023 (Survey 09)

Number of Observations | 1 Number of Observations 2
Mean Vector (1) 119.455 Mean Vector (L) 150.889
Length of Mean Vector (r) 1.000 Length of Mean Vector (r) 0.941
Rayleigh Test (Z) 1.000 Rayleigh Test (Z) 1.772
Rayleigh Test (p) 0.512 Rayleigh Test (p) 0.184
C.June 2023 (Survey 10) D.July 2023 (Survey 11)
Number of Observations 1




Mean Vector (L) 265.934
Length of Mean Vector (r) 1.000
Rayleigh Test (Z) 1.000
Rayleigh Test (p) 5.12

E.August 2023 (Survey 12)

Figure 75 Summary of non -significant flight direction of kittiwakes during survey period



9.22 Great Blaclbacked Gull

Number ofObservations 2 Number of Observations 1
Mean Vector (1) 235.827 Mean Vector (L) 4.417
Length of Mean Vector (r) 1.000 Length of Mean Vector (r) 1.000
Rayleigh Test (2) 1.999 Rayleigh Test (2) 1.000
Rayleigh Test (p) 0.137 Rayleigh Test (p) 0.512
A. October 2022 (Survey 02) B.November 2022 (Survey 03)

Number of Observations | 3 Number of Observations 2
Mean Vector (1) 136.815 Mean Vector (l) 271.098
Length of Mean Vector (r) 0.971 Length of Mean Vector (r) 0.993
Rayleigh Test (2) 2.831 Rayleigh Test (2) 1.974
Rayleigh Test (p) 0.044 Rayleigh Test (p) 0.142
C.December 2022 (Survey 04) D.January 2023 (Survey 05)

Number of Observations 1 Number of Observations 1
Mean Vector (1) 303.809 Mean Vector (L) 14.428




Length of MeanVector (r) 1.000 Length of Mean Vector (r) 1.000
Rayleigh Test (Z) 1.000 Rayleigh Test (Z) 1.000
Rayleigh Test (p) 0.512 Rayleigh Test (p) 0.512
E.February 2023 (Survey 06) F.April 2023 (Survey 08)

Number of Observations 1

Mean Vector (°) 16.923

Length of Mean Vector (r) 1.000

Rayleigh Test (Z) 1.000

Rayleigh Test (p) 0.512

G.May 2023 (Survey 09)

Figure 76

Summary of non -significant flight direction of great black

survey period

-backed gulls during




9.23 Herring Gull

Number of Observations 1

Mean Vector (L) 268.161
Length of Mean Vector (r) 1.000
Rayleigh Test (2) 1.000
Rayleigh Test (p) 0.512

January 2023 (Survey 05)

Figure 77 Summary of non -significant flight direction of herring gulls during survey
period
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Number of Observations 1
Mean Vector (L) 15.483
Length of Mean Vector (r) 1.000
Rayleigh Test (2) 1.000
Rayleigh Test (p) 0.512
June 2023 (Survey 10)

Figure 78 Summary of non -significant flight direction of

period
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9.25 Guillemot

Number of Observations 1 Number of Observations 1
Mean Vector (1) 299.080 Mean Vector (L) 285.389
Length of MearVector (r) 1.000 Length of Mean Vector (r) 1.000
Rayleigh Test (Z2) 1.000 Rayleigh Test (2) 1.000
Rayleigh Test (p) 0.512 Rayleigh Test (p) 0.512
A. September 2022 (Survey 01) B.March 2023 (Survey 07)

Number of Observations | 3 Number ofObservations 5
Mean Vector (1) 279.817 Mean Vector (L) 318.598
Length of Mean Vector (r) 0.995 Length of Mean Vector (r) 0.996
Rayleigh Test (2) 2.970 Rayleigh Test (2) 4.963
Rayleigh Test (p) 0.035 Rayleigh Test (p) 0.001
C.April 2023 (Survey 08) D.May 2023 (Survey 09)
Number of Observations 1
Mean Vector (U) 335.327




Length of Mean Vector (r) 1.000

Rayleigh Test (Z) 1.000

Rayleigh Test (p) 0.512

E.July 2023 (Survey 11)

Figure 79 Summary of non -significant flight direction of guillemots during survey period



9.26 Guillemot /Raorbill

Number of Observations 1 Number of Observations 4
Mean Vector (1) 308.344 Mean Vector (L) 87.215
Length of MearVector (r) 1.000 Length of Mean Vector (r) 0.994
Rayleigh Test (Z2) 1.000 Rayleigh Test (2) 3.952
Rayleigh Test (p) 0.512 Rayleigh Test (p) 0.008
A. October 2022 (Survey 02) B.November 2022 (Survey 03)

Figure 80 Summary of non -significant flight direction of guillemots / razorbills during

survey period




