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Executive Summary

In May 2014, a Marine Mamma&lonitoring Programm&MMMP) was developed for

the Moray Firth. The programme aims to address both pregacific and strategic
research and monitoring questions relating to the potential impacts of offshore wind
farm construction and operation upon keygiected marine mammal populations. The
two year preconstruction phase of the programnteas beerfunded through a

consortum that includes developers (BOWL and MORL), Marine Scotland, The Crown
Estate and Highlands and Islands Enterprise.

Followingextensive consultation withey stakeholders the programme focussegplon
two key species, harbour seals and bottlenose dolpharsikey questions thaaddress
uncertainties identified during the consenting proceSgecificallythe preconstruction
MMMP aimedto collect additional data on the distribution, abundance and vital rates
of both priority species, thereby providing a baseline agawmsich the population
consequences of disturbance during constructean be quantified.

TheMMMP consiss of work packages for each priority species, each including
individual based studies of reproduction and survival rates, assessments of trends in
abundance, and the collection of data on distribution patterns. Emisualreport
provides background on the programe aims and thenethodologes used within each
of these work packages, and providesy results from studies undertaken 2914 and
2015.

Harbour sealvork focused upon the breeding populatian LochFleet NNRIn 2015, a
total of 179 individuals were identified at Loch Fleet: 101 females, 75 males and 3
individuals of unknown sexThis includedb5 reproductivefemalesthat were seenwith

a pup at Loch Flegproviding adirect estimatefor the 2015fecundty rate of 0.81
Preliminary markrecapture modellingising data from 2006 to 201é&stimated the
reproductive rateat 0.68 for all females including juveniléghis method will be
developed to provide modelled estimates of 20@615 fecundity rates for repductive
females for comparison with direct estimatebhe median pupping daten 2015was

the 215t June, later than fothe precedingnine years from2006. Preliminary mark
recapture modelling using data from 2006 to 2015 estimated the survival rafeS&t
(95% CI: 0.94.97)for femalesand 0.92 (95% CI: 0.8294) for malesThe mean count
of adult harbour sealat Loch Fleetvas 102(+ 4)during pupping and 12¢ 11) during
the moult. Combiningpuppingcounts with data on the proportion of low tides on which
harbour seals hauled out produced an abundance estimate6ai{95% Cl146-187) for
Loch Fleet in 201%Estimated harbour seal abundance at Loch Fleet has been increasing
since the midl990s.In Sepember 2014 and February 20185 harbourseals were
captured atLoch Fleet and fitted with GPSGSM tagsA state space modealould be

used to classify travelling and foraging locations for 19 of théagged individuals.
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Bottlenose dolphirphoto-identification surveys in the Moray Firth SAC were made on
20 days between May and September and over 13,000 photographs were taken during
122 encounters.Using data from 2001 to 2015 threproductive ratefor females seen in
the SAGppears to havéncreased from 0.14 to 0.30@he probability of apparent survival
for dolphins using the SAC between 1990 and 2014presninarilyestimatedto be 0.93

(95% CI: 0.90.94). Howeverthis is ikely to be negatively biasl asevidence suggests this
population has expanded its range outside the SACtlamdethod used canniofully

accountfor this. In 2015 a total of53 well-marked indviduals were seen in the SAE
females, B males and individuals of unknown sex. The esated number of dolphins
using the SAC in the summer of Z0&as98 (95% CI83-116) and therewas no

evidence of d@rend in thenumberof dolphins using the SAsetween1990and 2015.

DI FNRY FONR&aa (KS LI ltdaast Goastofcatiand Ndipkird S & dz3
population is increasing, with annual estimates of {85% HPDI:(0F129) in 1990 and 95

(95% HPDI:64-224) in 205. Althoughthe proportion of the population using the SAC has
declined,>50% of the population use the Si@he majority of yearsPassive acoustic
monitoringwith CPODs was usé¢d determine baseline levels of occurrence in

favoured areasDolphin occurrence was gphest at the Sutors and Chanorirythe inner
Moray Firthand lower at sites along the soutin coastof the Moray Firth Dolphin
detections varied seasonally but were generally highest from May to August.

In summaryall proposedfieldworkin 2015 was successfully completethe data have
been archived angreliminary analyses used to address key proj#gjectives.
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Background

The Moray Firth contains internationally important populations of marine mammals.
European Union (EU) Special Areas of Conservation (SAC) have been designated for
both harbour seals and bottlenose dolphins, and the area is freteeeby other

protected species such as grey sgdlarbour porpoiseand minke whale. There has

also been a long history of research in the area, and Moray Firth harbour seals and
bottlenose dolphins are now two of the most intensively studied marmemmal
populations in the world.

The presence of these well studied protected populations provides a unique mix of
challenges and opportunities for regulators and industries wishing to undertake new
developments in the Moray Firth. The region has long supgd a broad rangef
economic activity, including fisheries, oil and gas developmeartd tourism. For
emerging industries such as offshore renewablesent EU legislation has led to a
challenging step change in assessment and monitoring requiremnésious research
has provided important baselingata, for both site-specific assessments and more
general development of methods to meet new legislative requirements. Unique
opportunities now exist for conducting research and monitoring alongside redjion
developments.

A key driver fotthis Marine Mammal Monitoring Programm@MMP) has been the
requirement for monitoring due to the proposed offshore wind farm developments in
the Moray Firth namely, BOWBeatrice Offshore Windfarm Ltdand MORI(Moray
Offshore Renewables Ltd llowever, his MMMP has wider relevance for two reasons
First, other stakeholdersequirethe same monitoring data on trends in these protected
populations, particularly for the bottlenose dolphins that range widely along the east
coast of Scotland. For example, the UK government must provide regular status updates
to the EY and other developers both withire(g.ports and harbours, oil and gas) and
outside (eg. othereastcoast wind farms) the region must consider cumulative atis

on the dolphin population that uses the Moray Firth S&€condly, research around
these regional developments can be used to test and develop assessment frameworks
that are now being used in other areas, particularly those assessagopulation
consequences of disturbance.

Given the broader significance of this programragwo-year preconstruction phase of
work has been funded through a consortiuttmat includesBOWL, MORL, Marine
Scotland, The Crown Estatnd Highlands and Island Enterpri3éis document
presentsbackgroundon the programme aims and themethodologesbeing used for the
study, andprovides key results from studies undertaken2@dl4 and2015.
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Aims

The preconstruction MMMP aims to provide baseline data on two priogpecies
(harbour seals and bottlenose dolphins) prior to construction

Following extensive consultation with a range of stakleleos, the selection othese

priority speciesvasbased upon the proximity of EU protected sites (SACs) to the BOWL
and MORL s#ts(see Annex 1)and the opportunities to address key questions that can
reduce uncertainty in future assessmer{geeAnnex2). Specifically, the pre

construction MMMP aims to collect additional data on the distribution, abundance and
vital rates of bothpriority species, thereby providing a baseline agaimbktch the

population consequences of disturbance during constructan be quantified.

Programme structure

TheMMMP consists of two sets of work packages, the first covering the requirements
for harbour seal monitoring, and the second for bottlenose dolphin monitoring.

Harbour Seal Monitoring
1) Individual based studies of reproduction and survival;
2) Trends in abundance; and
3) Chaacterisation of foraging areas.

Bottlenose Dolphin Monitoring
1) Individualbased studies of reproduction and survival;
2) Trends in abundance; and
3) Baseline occurrence of dolphins in favoured areas.
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Harbour Seal Monitoring Work Packages

WP 1.1:Individual based studies of reproduction and survival

Introduction andObijectives

This work packages beingused to assess baseline variability in harbour seal vital rates and
condition. This will permit future comparison with data collected during thestmiction
period. These data will then be used to test and refine assumptions in the Moray Firth
harbour seal assessment framewdiikhompsoret al.2013b that link noise exposure to
changes in vital rates.

Parameters to be measured
1 Female fecundityi.e.reproductiverates)
1 Female pupping dates;
1 Sex specific survival rates.

Survey Design

Land-based photeidentificationis beingusedto identify individual harbour sealfsom their
distinct facial pelage markingBigure 1Thonpson & Wheeler 2008 Repeated
observations of known femalesn thenbe used to determine whether or not different
females in the population give birth each year, and data on the timing of births poande
index of overwinter body conditionsee Cordes & Thompson 2Q1Repeated sightings of
males and femalesanbe used to estimate sespecific survival rate@Cordes & Thompson
2014).

Figure 1. Examples of suitable photographs for individual pigetatification, showing the
distinct facial patterns on the left and right side of fandividuals that regularly use the
Loch Fleet hatdut site.
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Methodology

Regular photedentification surveys of harbour seals were carried out from late May until
late July at.och FleeNational Nature Reserv&lNR, which is the nearest major harbour

seal breeding site to the BOVdbhd MORL developments (Figure 2). Over the last two
decades, Loch Fleet has become an increasingly important breeding site for the Moray Firth
harbour seal populatiofCordeset al.2011), and the proximity of the hatdut to a public

road makes it particularly suitadfor photoidentification studies.

Lothmore,
Lothbege

Sputie Burn.
Dunrobine

Loch Fleete

0 10 20 40 Kilometers
| : R 4 L N : " |

Figure 2. Mp of the Moray Firth showing the position of the BOWL and MORL development
areas and thdive closest harbour seal haout sites. The Dornoch Firth and Morrich More
SAC is hatched.

Surveysvere startedaroundlow tide, with observations made from a vehicle parked at a
standard vantage point (Grid Ref: NH 791 956). High quality photographic imvages
takenof all individuals using the main sandbdnktrained observesusing adigital SLR
camera(Canon60D) attached to atelescope(20¢60 x 80 mm Swareki HBATS 8 For
adult females, data were also recorded, ideally by photograph, on whether or pigp avas
presentin close proximity to the female
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Data Analysis

All image were graded for phobgraphc quality and he best quality pires foreachseal,
each day, werenatched to the existing photalentification catalogue by an experienced
analyst These initial matches wereonfirmedby a second experienced analgstd archived
with associated fieldlata. Daily sightings of individual seals were used to create a capture
history matrix, which included information on whether or not individual females were seen
with a pup.

The annual fecundity rate was estimatdilectly by dividing the number of females seen

with a pup each year by the total number of reproductive females seen that year. Females
that had never been seen with a pup up to and including the year of analysis were defined
as nonreproductive and excluded frothe analysis, as juvenile females (< 3 years old) are
unable to breed.

Data on the reproductive histories of females seen at Loch Fleet from 2006 to 28&5 w
used to provide unbiased estimates of reproductive rates usingpam robust design
multistate modelaccounting for uncertainty in breeding status, similar to the model used in
Cordes & Thompson (2013) but including seasonditg. model included two states,

namely breeders (femasseen witha pup) and norbreeders (femaleseen without gup).
Females seen without pups could not be classed with certainty ashmeaders, as the pup
may be on another sandbank, be obscured by the female, the female may have aborted, or
the pup may have died or been abandoned prior to the sighting. Therefore the non
breeding state was not directly observalaledfemales seen alone were recorded as
uncertain (u) in thecapture historyThis model estimated the state transitionstween
yearsfrom nonbreeder to breeder and breeder to breedevhich are the conditional
reproductive ratesi(e. they are conditional on the state of the female). The model also
estimates the proportion of females that breed in each yedrich is the unconditional
reproductive rate A pupping probability is also produced, which is the prolitgtthat the

pup is presentith the female Similarly a weaning probability is estimated, which is the
probability that the pup is no longer presemtor this preliminary analysis, all females were
included in the analysis, therefore reproductive ratatl be negatively biased due the
inclusion of younger and immatufemales.Analyses were carried out in(R Core Team
2015 within the package RMarftake 2013 to construct models in MARKVhite &
Burnham199% | YR Y2 RSt &St SOGA2y O2yRdzOGSR dzaiy3
adjusted for small sample size (Al@)rnham & Anderson 2002

Unless the birth was observéd = 6 in 201} pupping date was calculated as the rpioint
between the day that the female was last sesdone and the day that she was first seen
with a pup(Thompson & Wheeler 2008If this period was longer than 3 days, the pupping
date was excluded from analyses of timing of pupgseg Cordes & Thompson 2013

: ‘1‘ ‘m, ﬂ : )
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The CormackollySeber (CJS) modiscribed in Cordes and Thompson (2044} used to
estimatesexspecific survival. Tavoid biagng the survival estimates, sightingsindividuals

of unknown sex wre removed from theapture history. Similarly jghtings of knowrsex
individualswere removed from the capture histopyrior to the year sex was identified.
Capture histories included sightings and reghtings by year, and sex (male or female) was
used as a covariate. Alyaes wereagaincarried out inR (R Development Core Team 2015
within the package RMairftaake 201Bto construct models in MARKVhite & Burnham

1999, and model selection conducted using AlBgrnham & Anderson 2002

Results

In 2015, aotal of 45 photo-identification trips were conducted during the pupping period at
Loch Fleet from the@h May to the 30th JulyThe first pup was seen on théJune and

the maximum pup cunt was 51 on the 5th July (Figure Bhe majority of seals present

were successfully photographed on all trips, and particular effort was made to ensure that
all attending mothers were photographed to allow analysis of pupping dates and individual
reproductive success. In total, 8015 imagésarbour seals were taken at Loch Fleet during
the pupping period.
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Figure 3. The number of harbour seal pups counted at Loch Fleet th&ripgpping period
from the 26th May to the 30th July 2015
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Female Fecundity

Of 88 reproductive fenales seen atoch Fleet in 201%5 females were seen with a pup
(Table 1, Annex 3)h& mean fecundity rateestimated directly from the datdrom 2006 to
2015was0.84(SE $6.02), ranging from 0.3to 0.97 (Table 1). The reproductive histories of
the females that were seewith a pup at Loch Fleet in 20&5e provided in Annex 3.

Table 1. Annual summary data on the number of pups born, the number of known
reproductive females seen and the fecundity ratehfarbour seals at Loch Fleet.

Number of .
Year Number of pups Reproductive Females Fecundity Rate
2006 31 32 0.97
2007 32 37 0.86
2008 49 51 0.96
2009 46 59 0.78
2010 50 60 0.83
2011 43 57 0.75
2012 48 59 0.81
2013 44 57 0.77
2014 54 65 0.83
2015 55 68 0.81

Preliminary nark-recapture analysis of the reproductive histories of females seendti L
Fleet from 2006 to 2015 revealed one top model that included constant survival, a linear
time trend on the proportion of breeders and ndimeeders, andan interaction between
state and a linear time trend athe transition probabilities between state$he model
suggestedo evidence of a cost of reproduction with survival of breedersra@breeders
being equal (0.96895% CI: @4-0.97). Recapture ratesf breeders were significantly high
than for non-breeders Figuresda &4b). The conditional reproductive rates (the transition
probabilities from breeder to breeder and ndmmeeder to breeder) were fairly stable over
the study perod (~0.82and ~031respectively; Figuredc & 4d). The unconditional
reproductive rateshowed some indication of a decline over time although this was not
significant, and the mean proportion of breeders was3Qeigurede). The weaning
probabilityshowed a significant imeaseafter secondary occasion ~25, which was equal to
the last week of Jun@Figure 4f)
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Timing of Pupping

Thirty-sixaccurate pupping dates were obtained from the 55 females seen with a pup at
Loch Fleet in 2015. The median pupping date in 2015, tHel@de, was later than the
preceding nine years from 2006 to 2014 (Feg&).
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Figure 5Annual variation in the timing of pupping at Loch Fleet. Points represent the
median pupping date with interquartile ranges.

Sex Specific Survival

In 2015, a total of 17#hdividuals were identifiect Loch Fleetl01 females, 75 malesnd 3
individuals of unknown seXhe sighting hisfries of individual harbour seabkeen in Loch
Fleet in 201%re provided in Annex 4.

Preliminary markecaptureanalysisof sightings oindividualmales and femaleat Loch
Fleet from 2006 to 201Eevealed four modelsvith good support from the datedl
suggesting sexspecific difference in survival as well as méanual variation in survival
rates. Meansurvivalprobability from 2006 to 2015 was higher for fema(@96, 95% CI:
0.940.97) compared to maleg0.92 95% CI0.890.94). Between year recapture rasevere
high andstable over the study period.95(95% CI: 0.98.96) and showed no difference
between males and fentes
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WP 1.2: Trends in abundance

Introduction and Objectives

This work package beingused to assess baseline variability in summer and winter
abundance at harbour seal haolt sites along the northern Moray Firttloast(Figure 2:

Loch Fleet and smaller sites near BraralHelmsdale). These fingscale summer
abundance data from sites that are closest to the BOWL and MORL developments can then
be related to broaescale survey data that are routinely collected by Uraversity of St
AndrewsSea Mammal Research U(MRU)i.e. Regional Site Condition Monitoridgta
from the Dornoch FirtlandMorrich More SAC and national harbour seal survey data. This
will permit future comparison with data collected during the construction and post
construction period, allowing a test of the short term decline and subsequenvery
predicted under the Moray Firth seal assessment framework.

Parameters to be measured
1 Summer abundance of harbour seals during the pupping season and; moult
1 Winter abundance of harbour seals.

Survey Design

Throughout their global range, trends in harbour seal abundance are based upiadéow
counts made during either the pupping seag@hompsoret al. 1997 Huberet al.2001) or
moult (Thompson & Harwood 199Qonergaret al.2007), when a higher and more
consistent proportion of seals are ashoferange of counting methods hasen used in
other studies, including lanbdased count§Thompsoret al. 1997), aerial photographic
survey(Thompson& Harwood 1999and thermal imageryiLonergaret al. 2007). In future it
is likelythat UAVs inmanned aerial vehicleshay also become a viable survey platform.

Methodology

Landbased couts were madaeat five sitegFigure 2) during the pupping season{1&ineg
15" July) and moult g 315t August) following the protocolssed by the University of
Aberdeen during previous studies of trends in harbour seal abund@iempsoret al.

1996 Thompsoret al. 1997 Thompsoret al. 2007, Cordeset al. 2011). Monthly counts

were also made at aBites throughouthe winter months from Septembeto May). Counts
were made at Dunrobin, Sputie Burn and Lothmore from June 2014 and at Lothbeg from
May 2015, and have been ongoing at Loch Fleet since 1988.

Counts vere madearoundlow tide and when possibleon days with good sighting
conditions(good visibilityandan absence of raijp Counts weranade from suitable vantage
points by @& experiencedbserver, using a Swarski HDATS 80 telescopé Loch Fleet,
counts weremade as part of the ogoing photeidentification studies. Where conditions
allowed at other sites, oppomunistic photographs were algaken andthese arebeing
processedisingthe sameapproaches outlined in WP 1.1.

13 .x;’jli_ Pl 4
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Data Analysis

Total abundancevas estimated by adjustingpunts made during the pupping season
following the approach described Thompsoret al. (1997). The estimatedproportion of
low tides on whichmale andfemale harbour seals hawolut used to adjust counts was
taken fromThompsoret al. (1997 but will be revised using telemetry data from the 25
seals tagged in September 2014 and February 266 \#P 1.3)The matrix of
photographic recaptures used to estimate survival (WP Will also be used to provide
mark-recaptureestimates of absolutelaindance in Loch Fleé€ordes 201)jland,
potentially, atthe othersites.

Themean annual pupping season and moult counti be related tobroader scale harbour
sealsurvey data from theast coast of Scotland that are made available through tagifl
EnvironmentResearchCouncil Special Committee on Sedésg. SCOS 20112

Results

In 2015, a minimum of four counts were made at Loch Fleet, Dunrobin, Sputie Burn, Lothbeg
and Lothmore during the pupping season andult (Tables 2 & 3rigure . In addition,
throughout the winter, monthly counts were made at each of these sites from September
2014 to May 2015 and started again in September 2015 and are ongoing (Tables 2 & 4).

Table 2Number ofcounttrips madeto each sitan 2014 and 2018uring the pupping
season(15" June to 1% July, moult (15tto 315t August), winter 201415t September 2014 to
315tMay 2015)andwinter 2015 (1 September 2015 to 30April 2016)
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* includesl trip (pupping 2014} trips (winter 2014) and 1 trip (winter 201B)ade to Loch Fleet for
non-MMMP fieldwork activities
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Table 3Mean couns (x 1 SE) of adult harbour sealseach site during th2014 and2015
pupping seasofl5" June to 1% July and moult(15tto 315t August)

[2GKY [2GKo {LiziA€ 5dzy NB [ 2 OK ¢

Hntl 0.2(0.2) - 22.4 (1.33) 0 (0) H DYy n
et 2015 2(0.41) | 0.75(0.48)| 29 (2.2) 0 (0) MAM®pP T
" 5 Hn| 6.25(1.89) - 38.75 (4.96)| 0.25 (0.25) | M H 0OgBHP

2015 3(1.22) | 1.75(1.18)| 37.5(7.19)| 2(1.08) [mHy dwmvpd

Table 4Mean couns (+ 1 SE) of adult harbour sealseach site during the winter 2014
September 2014 to 34May 2015)and 2015 (B September 2015 to 30April 2016).
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Figure 6 Counts obdult harbour seals at Loch Fleet, 8382015 filled circles are counts
during the pupping season; open circles are counts during the moult. Plotted values are the
meanst SE
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The estimated abundance of harbour seading Loch Fleet in 2015 was 18%% CI146-
187; Figure Y. The estimated numbeof harbour seals using Loch Fleet has been incrgasin
since the miell990s (Figures 6 &.7

200 —

i

+

Abundance Estimate

50 —

!
it
+ $+++

0 I I | I I I I I I [ | I I |
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Figure7. Estimated number of sea using_och Fleet from 198® 2015 with 95% confidence
intervals.
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WP 1.3: Characterisation of foraging areas

Introduction and Objectives

This work packageilvbe used to obtain up to dateformation on baseline variability in the
at-sea distribution and foraging patterns of harbour seals breeding attatusites in the
northern part of the Moray Firth. This will permitttue comparison with data collected

from animals that are exposed to piling noise. These data will also be used to characterise
the foraging areas used by different identifiable individuals (see WP 1.1). This will, in turn,
allow us to evaluate whether imgddual variation in vital rates is related to the extent of
overlap between individual foraging ranges and areas impacted by construction noise.

Parameters to be measured
1 Population distribution at sea during summer and winter;
1 Individual home rangesna foragingareas
91 Dive patterns.

Survey Design

A wide range of telemetry devices have previously been used to track haskals. This
studyis usingGPSGSM tags produced by SMRU Instrumentation, that have been widely
used to obtain finescale dataon distribution and activity ofiarbour seals in UK waters
(Cordeset al.2011; Sharpleset al.2012).

Tags wee expected to last-® months, and the surveyasdesigned to include two capture
periods to maximise the chance of obtaining a balanced dataset across both winter and
summer seasons.

Methodology

To collect preconstruction data during the winter of 2014/1&nd spring/summer of 2015
harbour seals wereapturedin Loch Fleet (Figure 2) in September 2@hd February 2015
Study individuals were captured using barrier nets as they fldigiean their haulout sites
before being weighed and anaesthetizeHandling and anaesthesia was conducted by
suitably trained and licensed personnel, using specialist boats and equigsentSharples
et al.2012 for full details

GPS/GSM tags wemdtachedto the hair at the back of the necksingLoctite®422 Instant
Adhesiveand the seals released following collection of standard samples and measurements.
Seal capture and handling was conducted under the terms of licences issued by the UK Home
Officeunder the Animals (&entific Procedures) Act 1988 70/7806)and Marine Scotland

under the Marine (Scotland) Act 2010.
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Data Analysis

Data on the locationand activity patterns of individual tagged seals are transmitted via
GSM to the University of St Andrewsen seals move within range of mobile phone masts.
The data are thesubject to routine error checkingnd estimation of summary statistics,
andarchivedon a server from which data can regularly be extracted via a securgorédd.

The statespace model described Russelet al. (2015 was used to classify travelling and
foraging locationsLocations were assigned as travelling or foragarga restricted search)
where the probability of that state was greater than 0.9, excluding all locations within 1000
m of a haulout site.

For the baseline characterization, location data will be used to update the habitat
association analyses presentedBailey, Hammondrad Thompson (2014 as used to

provide the underlying asea distribution for the Moray Firth Seal Assessment Framework.
Individual home ranges will be characterised using kernel angbeesCordest al. 2011).
These datawill beused to derive estimates of individual and s##ferences in the duration
and range of foraging tripsand the extent to which different individuals use the wind farm
development areas.

These data wilhlsobe used to support the design of additional tracking studies during
construction, which are required tealidatethe dose esponse curves used in the Moray
Firth Seal Assessment Framework and identify how long it takes individuals to return to
disturbed #tes. All locatiorand activity data will be archived as a baseline for more detailed
comparison with subsequent data colted during construction.

Results

A total of 25 harbour seaisere captured at Loch Fleet and taggeth/iGPS/GSM tagsvelve
harbour seals, six female and six male, in September 2014; and thirteen harbour seals, seven
female and six malen February 2015Figure 8shows the tracks for all 25 harbour seals
captured in September and Februafywo individuals used the wind farm sites. The state
space modesuccessfully classified travelling and foraging locationshe data from 19 of

the tagged seals. Figures 9 and 10 show the travelling and forlgiations assigned by the
state-space model for those 19 seals.

Table 5 summarises the number and sex ratio of harboulssesptured and tagged in the
Dornoch Firth and at Loch Fleet from 898015, more detaileghformation on the data from
individual harbour seals is provid@dAnnex5.
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Figure 8RawGPS trackBom 25 harbour seals captureahd taggedat Loch Fleet: each
colour represents a different individual.















































































