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ExecutiveSummary

A visualsurveyof harbour porpoisesRhocoena phocoenavas carried ouin the summer 0f2016 within the
Rockabill to Dalkeysland SAC Co Dublinn order to derive local density and abundance estimates. Single
platform linetransect surveys were carried oatcording to a standardised design four days betweenlune
and September 2016Distance sampling was used pooduce a detectiorfunction based on the observed
distribution of harbour porpoise sightingébundance estimates were calculated using dag as the sample
and the sighting as the observation

(i) for all survey days,

(ii) stratified by sea state and

(iii) for all suveys combined.

Surveys were carried out in favourableatherconditions {.e.,seastate< 2, wi t h vi si bonl ity of
all four surveydays. A combined total of 5@ of trackline was surveyedwhich resulted in152 distinct
sightingstotalling at least 246 individual harbour porpoise The observedproportion of young porpoises

(juveniles and calves combinet) adultswas9.8% andthe proportion of calvesto adultswas5.7%.No other

cetacean speciewasrecorded on any of the surveys, but a number of grey and harbour seals were sighted
duringon-effort periods

Density estimateslerived fromeach survey wereelatively consistent rangindrom 1.37 porpoises per kfo

a maximum of 1.8porpoises per k) with an overalpooled density of 1.55+0.17 porpoises per kand a

low estimated Coefficient of VariatiorC{j of 0.10. Harboumporpoise abundancevithin the SAC siteanged

from 374 individuals to 511 individuals with an ovepalbled estimate of 424+46 with 95% CI of 3336. The

effect of seastate on density estimates was investigated by runi§TANCHEodels on data derive from

seastate 0, seastate 0+1 and seatate 0+1+2 This showedhat density estimates were greatest using data

from seastate Q but the goodnes®f-fit of the modelleddetection function was poor. Whetlata collected in

seastate 1wereincluded it improved the goodnesef-fit butthisdi dn’t vary whenstattat a col
2 were alsoincluded,suggestinghat it was appropriate to survey harbour porpoiaethe sitein seastate<2.

Density estimategienerated in 2016vere compared to similasurveys carried oubdf the Rockabill to Dalkey
Island SAC in 2013 and in the same ar#aCo. Dublirin 2008.Density estimatesn 2013 withinpreciselythe
same area were remarkably consistent with 1.44 harbour porpoise pérécordedearliercomparel to 1.55
porpoise per krin the current study. During both studies meastimatedgroup size was similar though
wasa little higher in 2016 (1.62) compared to 2013 (1.44p Tfésultsoverall suggest that porpoise densities
between the tworeplicate surveys arequite consistent andthat the estimates of abundanceepresent an
accurateindicationof local population sizéor the summer period.

We recommend repeating survey traikes using the same methodology during future surveys in order to
improve the data time series within the site. The results of this susheywthat provided individual survey
coverageof the siteare only carried out in very ¥aurable conditions;data from foursurvey days can be
comparable to that collected over six survisys.

Porpoise surfacingsa P&O ferryapproaches pproa thuIn rt.



Introduction

The harbour porpoiséPhocoena phocoenas the most widespread and abundant cetacean species in Irish
waters Berrow 200). It has been recorded off atbasts and over the continental shelf but is thought to be
most abundat off the southwestand eastcoasst (Wall et al. 2013). It is also consistently one of the most
frequently recorded species stranded on the Irish colktGovernet al, 2016 O’ C o lramdéérrow, 201p

There have been a number of dedicatsdrveys, whichhave estimated absolute abundances of harbour
porpoises in Irish waters. In July 1984 abundance estimate of 36,280 harbour porpoises was calculated for
the Celtic Sea as parf an international project called SCANS (Small Cetacean Abundance in the North Sea)
(Hammondet al.,2002). This survey was repeated in July 2005 (SOADSR encompassed all Iriglontinental
shelfwaters including the Irish Sealldmmondet al. 2013. Sip-baseddouble platform linetransect surveys

were carried out in the Celtic Sea and in offshore Irejamiile aircraft were used focoastal Ireland and the

Irish Sea. Harbour porpoise abundance estimates were generated for three areas; Celtic ,5#8, (80
CV=0.50), Irish Sea (15,230, CV=0.35) and Atlantic coastal Ireland (10,716, CV=0.37). The offshore survey area
included Scotland and an estimate of 10,002 (CV=1.24) was generated for both areas comdmethndet

al. (2013) reported a doubling ofanbour porpoise density in the Celtic Sea betwdlea SCANS and SCANS Il
survey yearsAn update of this surveySCANSI) was carried out inthe summer 0f2016 using similar
methods, however theesults anddatafrom this projectare not yet available.

The 2012 dsignationby the Irish Governmentf the Rockabill to DalkelslandSpecial Area of Conservation
(SACWwith harbour porpoise as a qualifying interest followegtensive consideration of relevant data and
results from Ireland and neighbouring tess; this includeda series of harbour porpoise surveys at eight sites
throughout the countryincluding Dublin Bay and North County Dublin (Bereival. 2008 2014. Six single
platform surveys were carried out at eaohthe 8sites between July and Oaber 2008with density estimates
calculated for each survey day and for all surveys combined (i.e., pooled estimates). These showed that density
estimates were highesit the Blasket Islands SA@f North County Dublin andh Dublin Bay. Single platform
line-transect surveys using distance sampling and acoustic monitoring were carried out Il rel and’
Department of Arts, Heritage and the Gaeltaeltta further six regional sitdsetween 2010 and 2012. These
sites were between 42 nm offshore and the sueys recorded all cetacean species encountered. Harbour
porpoises were recorded at all sites but densities were highest in the Irish Sed.a@h 0.22 porpoises per
knm? recorded and with an associated CV of 0.14 (Beraival 2011).In 2013 the Departnment of Arts,
Heritage and the Gaeltacldtommissioneda survey of the newly designated Rockabill to Dalkey Island SAC
(Berr ow a20i3). Denddty estienates were calculated fige of the six survey days atlieseranged

from 1.13 harbour porpoiseper kn? to 2.61harbour porpoiss per kn?. The overalpooled density estimate

was 1.44harbour porpoiss per kn? which delivered an abundance estimate of 391 porpasseithin the SAC
(Berrow a20t3). 0" Bri en

Under the 1992 EU Habitats DirectiveeMbea Sates have beenrequired to designate Special Areas of
Conservation for species listed under Annex Il of the Directime of which is the harbour porpoiskeland
has designated three SACs with porpoise as a qualifying intérestBlasket IslandSACoff County Kerry,
Roaringwater Bay and Islands S#County Corkand Rockabilto Dalkey IslandSACoff County Dublinin
order to contribute towards the Department of ArtsHeritage, Regional, Rural and Gaeltacht Affairs
(DAHRRGAoNgoing site manggement and monitoring obligations series of visual surveysfor harbour
porpoisewere againcarried out in tke latter SAGQluring the summer 2016This was the second dedicatéde-
transect survey within this SAC since its designation, whi¢ime will enable trends irporpoisedensityto be
explored. The objectives of the survey in 2016 were to:

i) derive summer density anabundanceestimates for harbour porpoises withthe Rockabill to Dalkey
Island SAC

ii) estimate associated Coefficients of Variationde®5% Confidence Intervals

iii) collect ancillary data during all surveys



Methods

Survey site

The survey siteff County Dublimnd DAHRRGHAne-transect survey desigfblack linesjpre shown in Figuré.

The area oRockabilto Dalkey Island SAE anestimated273.3km?. Trackline coordinates were provided by
DAHRRGAwhich were chosen randomly in order to provide equal coverage probability within theTRASE
track-lines were similar tothose surveyedand reported onby Ber r ow ia 20d3bud had heéer n
repositioned entirely in order to provide an unbiased replicate sample of porpoise occurrence within the SAC

L € 11

Figure 1.Rockabill to Dalkey Islan8AGshowingDAHRRG#&ack lines selected fosurveycoverage in 2016

Survey platform andnethodology

The samevesselwas usedfor each survey and had been used &l previous surveys of this sitdhe MV
Belugais a 43-longcruiser fitted with twin 375 hp caterpillar engines giving a maximum speed of 15, lamats
its home port is Dan Labgire, Co Dublin. It has a flyibgdge, whichprovides armobservation fatform height
of 3.1m.

Conventional single platform liRgansect surveys were carried out within the boundaries of the site along the
pre-determined tracklines.Transect lines ere designed to try and get full coverage of the site over the study
period to ensure that no potentially importaqorpoise concentrations were overlookeahd to provide equal
coverage probability The environmental conditions prescribed bypAHRRGAn which surveys were to be
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carried out included Beaufort Force/Sea state 2 or less and good light conditions with a visibility of 6km or
more. Ship traffic is considerable at times within Rockabill to Dalkey Island SAC, including passenger vessels
and yachts. Araffic separation zone exists in the approaches to Dublin port which resulted in small desiation
from the original tracKine.

Each survewas carried outit a speed of 126 km hr* (7-9 knots) which was B times the average speed of
the target species(harbour porpoise) as recommended by Dawsadral. (2008) Two primary observers were
positioned on the flying bridge, which provided an éyaght above sedevel of between 4ém depending on
the height of each individual observétrimary observersiatched withthe naked eye from dead ahead 8%°
to port or starboard depending on which side of the vessel they were stationed. All sightings were recorded
but sightings more than 300m were not used in the distancesampling model. This ®llowed the
recommendations of Bucklanet al. (2001) sincevaluesbeyond this truncation distancdo not contribute
much to the density estimate and they make it difficult to fit the detection function. Calves/juvenites
defined as porpoises hal f t he ctompagyindranimdl (adull) and e very close proxirntotyt.
Small animals seen alone were also classified as juveSBilgistings ofeffort while transiting between track
lines or to the study sitevere also recorded but not included the estimationanalysis.

During each transect the position of the survey vessel was tracked continuously through a GPS receiver
connectedto a laptop computer while survey effort including environmental conditions (sgate, wind
strength and direction, glaretc.) were recordedevery 15 minutes usingDGGER softwar® (FAW). When a
sighting was made the position of the vessel was recorded immediately and the angle of the sighting from the
track of the vessel and thestimatedradial distance of thesighted animal(sjrom the vesselere recorded.

These data were communicated to the recorder in the wheelhouse via VHF radio. The angle was recorded to
the nearest degreeusing an angle board attached to the vessel immediately in front of each observer.
Accurate distance déisation is essential for distance samplingeasuring sticks (Heémann, 1981) were

made on each vessel by each primary observer to assist in distance estimation.

Density and bhundanceestimation

Distance sampling was used to derive a density estimateto calculate a corresponding abundance estimate

for each individual survey where possiblEhe software programme DISTANCE (Version 5, University of St
Andrews, Scotland) was used for calculating the detection function, which is the probability cfidgtan

object a certain distance from the tradike. The detection function was used to calculate the density of
animals on the trackine of the vessel. During this survey we assumed that all animals on thelitrackere
observed, i.e., that g(0) = Biiven the strict operational and environmental conditions under which surveys
took place. The DISTANCE software allows the user to select a number of models in order to identify the most
appropriate for the data. It also allows truncation of sightinglieus when estimating variance in group size

and testing for evasive movement prior to detection.

To calculate density, “day” was used as the sampl e
Estimates of abundance and density obtained via tH8TANCE modelling process were calculated and
presented for each survey day. An overall pooled abundance/density estimate was derived from dih&sck
surveyed combined across all survey days. This was necessary in order to obtain sufficient dightings
statistically robust estimate using the DISTANCE model (the minimum required—804®ucklandet al.,

2001). In conducting this pooled analysis we assumed that there were no significant changes in distribution
within the site between sample days any immigration into or emigration out of the site.

The data were fitted to a number of models available in the DISTANCE software. Fherddaf model with
cosine adjustments was found to provide the best fit according to the Akaike Informatiomid@ritielivered

by the model. The recorded sighting data were grouped into equal distance bane30of,(8660m, etc up to
300m. The DISTANCE model determines the influence of cluster size on variability by usindias size
regression method with the log} of cluster size plotted against the corresponding estimated detection
function g(x).A Chisquared test associated with the estimation of each detection function was provided by
the DISTANCE model. If found to be statistically significant it indich#¢dte detection function was a good

fit and that the corresponding estimates were robust. The proportions of the variability accounted for by the
encounter rates, detection probability and group size (cluster size) were presented with each detection
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function. Variability associated with the encounter rate reflects the number of sightings on eacHitrackhe
detection probability reflects how far the sightings were from the trink and cluster size reflects the range
of estimated group sizes recorde®n each survey.

Mapping cetacean survey and encounter data

Maps of the study area and associated survey data were created in Irish Grid (TM65_Irish Grid) with ArcMap
10.2 while maps of the prescribed survey area, survey iliaels and coordinates werebtained from
DAHRRGAData concerning transects, effort, sightings, abundance and density were stored in a single MS
Access database, whicteve queried and processed via GIS to produce sighting distribution maps.

Results

Only four of the target sixusveyswere possible tocarry out between Juneand September 2016ue to the
prolonged persistence of unfavourable weather conditions. Of the four surveys carried outtoemental
conditionswere very favourable duringall four dayswith only fog limiting the start time inSeptembey when
the boat had to heave to for 280 minutes to allowisibilityto improve(Table 1).

The proportion of effort (time) surveyed in different setates is shown in Table 2. Sgtate O predominated
for one survey (surveg)and seast at e <1 for all four surveyswate>0nl! vy
for a significant proportion of survey effort (26%) liustill never increased to a sesate 3.

Tablel. Overall environmental conditions duringhe surveys ofRockaill to Dalkey IslandSACQn
2016

Date Swell Visibility  Wind strength wind Cloud Precipitation
(m) (km) (knots) direction cover
7 June 0 6-10 4 W 8/8 No
24 August 0 15-20 5 w 2/8 No
25 August 0 11-15 5 w 7/18 No
15 September 0 11-15 3 S 4/8 No

The total survey effort in Rockabill to Dalkey SAC per survey day was very consistent ranging from 126 to
127.9km per survey (Table 2). The small differences in track length were due to restrictions on line number 12
11’ due t oparatibnezone and the skipper keeping on the correct side.

A total of 152 sightings of harbour porpoise were recorded during the four surveys, with an estimated total of
246 individual animals (Table Ayacklines and individual sighting locations witheach survey are shown in
Figures a-2d. Harbour porpoises were distributed throughout the study area but fewer sightings were
apparent in outer Dublin Bay by comparison with adjacent waters, apart from survey 3 (25 August) where a
good number of sightigs were recordedover the Burford Bank. Most sightings weristributed around
Lambay Island, to the south on survey 1 (June) and to the north on surveys 2 and 3 (August), with porpoises to
the north and south on survey 4 (September).



Table2. Sea-state andon-effort sightingsdata for harbour porpoisesecordedwithin Rockabill to Dalkey Islan8AC

Seastate
Sample Date Total effort (km) in (% of total survey time) Number of Total no. of
Day seast at e sightings animals
0 1 2

1 7 June 127.9 20.0 72.0 8.0 35 60

2 24 August 126.0 49.0 25,0 26.0 38 61

3 25 August 126.0 724 276 0.0 46 80

4 15 September 126.3 3.0 790 18.0 33 45
Total 506.2 152 246

Harbour porpoise were distributed throughout the site but concentrations of sightings were evident during
each survey. During survey 1 in June most sightings were recorded south of Lambay Island and ost2d Augu
the east and north of Lambay Island. The following day porpoises were more evenly spread between Lambay
Islandand Rockabill while in September they wenere to the south of Lambay. The is some evidence that

the tidal statehad a very strong inflance on local porpoise distributiowithin the site On a flood tide
porpoiserecordstended to be more northerlyin distributionoccurring to the north of Lambay Island while on

an ebb tiderecordswere distributed moreto the south of Lambay. Elsewhererpoises were alsoconsistently
observed in Killiney Bagnd especially off Dalkey Islanghile on survey 3 (25 Augustx cluster of sightings
wererecordedin the vicinity of theBurford Banloutside Dublin BayFigures 2al).
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Densityand abundancestimation

Density estimategor harbour porpoise within the SAfere calculated fronsightings data obtained oeach
of the surveydays andalsofor all surveys combine@.e., pooled density estimatep summaryof the data
from the DISTANCHodel is shown in Table 3The sightings dataset was truncated at 300m from the track
line. Chisquared(i.e., ®odnessof-fit) valuesprovidedby the model werevery favourable(P>0.9)for two of
the surveyg(surveys 1 and 4) and high for survey 3 (P=0Qi66)caing that the detection functions were a
good fit and the resulting estimates robuybut they werelow (P=0.30) for survey. Zhe detection function for
survey 2(Figure 3bxshows a higher proportion of sightings betweenB&80mfrom the trackline than might
be expectedio reducethe goodnessf-fit. Thisis most likelydue to evasive movemery porpoises as the
survey vessel was approachifithe dfective strip-widths surveyedwere quite consistentacrosssample days
with most variability attributed tothe detection probability rather tharto cluster size Such features are
typical of harbour porpoise surveys as group sizes tend to be gin&ll in single figuresand relatively
consistentin time. Mean cluster (group) size did vabgtween survey$rom 1.39to 1.74(Table 3)ut this was
strongly influenced by relatively large group sizes of 5 andhdividualson 24 August (survey 2and 5
individualsand two groups of 4ndividualson 25 August (survey 3)wo groups of 4 individuals were recorded
onsurvey 1 (June) and one on survey 4 (September).

The detection functionor harbour porpoise irRockabilto Dalkey IslanéAC are showgraphicallyin Figures
3a-e. There was evidence of evasive movemeépgt harbour porpoise®n surveys land 4 with a peak in
sightings30-60m from the tracKine but this did notaffectthe goodnes=f-fit (P=0.92 and 0.98Table 3. The
overall pooled data showed a goodnessfit of p=0.62 and a mean group size of 1.61 porpoises per sighting.

Table3. Model data usel in the harbour porpoise abundance andensity estimation process
for each survey oRockabill to Dalkey Islan8ACNote: A half-normal model with cosine series
adjustments andightings datdruncated at 300m \asused.

Sample Ch? Efective Strip Mean Cluster Variability (D)
Day P value HalfWidth dze+SE
(m)
Detection Cluster

1 0.908 129.2 1.71+0.16 65.9 34.1

2 0.300 174.9 1.63t0.15 72.6 274

3 0.656 163.8 1.74+0.14 71.1 28.9

4 0.982 101.4 1.39+0.12 73.6 26.4
OVERALL 0.617 145.0 1.61+0.07

Density and abundance estimates for harbour porpoise in Rockabill to Dalkey Island SAC are shown in Table 4.
Density estimates ranged from37 animals pekm? on 24 August to1.87 animalsper km? on 25 August, but

were very consistenbetween surveys. fle coefficiens of variation (CV)were also very consistent and low
(CV=0.1416) with an overallpooled estimateCV of 0.10 which is very lowhe overall pooled density estimate

from all survey days combined was 1.55 porpoiseskp@&which gave an abundance estimate4#4+45 (95%
Confidence Intervals [CI] = 3586) Abundance estimates delivered by each survey ranged B@#to 511
porpoises (Table 4which were als@omparativelyconsistentacross each replicate survey of the SKMean

group size variedomewhatbetween surveygTable 4)with slight peaks inJune and lateAugus but some
variability but some variability between individual survey replicates is to be expected.
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oapiity

Detectn Pronasey

Table 4. Estimated density, abundance (N) and groizes of harbour porpoise recorded during
each survey oRockabill to Dalkey Island SAC in 2016.

Detecton Fro

Sample N SE cv Density Mean group size
Day (95% ClI) (per knt) (95% ClI)
1 457 (335624) 71.6 0.16 1.67 1.71 (1.422.06)
2 374 (271517) 60.6 0.16 1.37 1.63 (1.351.97)
3 511 (384680) 73.6 0.14 1.87 1.74 (1.482.05)
4 479 (358641) 70.1 0.15 1.75 1.39 (1.161.67)
Overall 424 (335536) 455 0.10 1.55 1.62 (1.481.76)
(a) 7 June 2016
_\K—__~——_
(b) 24 August 2016
e E————
_‘_\\_
\\

11




(c) 25 August 2016

\

Perpendicular distance in meters

(d) 15 September 2016

Detection Probebilly
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Parpendicular distance in matars

(e) All surveys combined

Detectinn Prebebiy

\

(] I

] ™ 100 150 200 2 300
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Figures 3a-e. Detection function plotsfor each survg of harbour porpoises irRockabill to Dalkey Island SAe@d for all
survey data pooled togetherData used in this exercise were truncated in advance to within 300m perpendicular
RA&GIyOS FNRY (KS @S3aasStQa (NI O{ftAySo

12



Densityand abundancestimates in dferent seastates

In order to determine whether sestate had asignificantinfluence onthe densityestimates produced by the
modeling processhe data for all surveys were pooled and detection functiawese calculated for increasing
seastate (i.e., seastate Q seastate 0+1 sea-state 0+1+2 Figure 4a). Total sighting effort (in kinwas
calculatedfor each sesstate classand subsequentlyused in thedistance analysiéTable 5)Themo d eblest s
fit wasgenerated frondata collected in seatate 0+1 (P=0.62 but the highest densitpf porpoisesand lowest
CV around the estimatevere recorded in seatate 0 (Table 5). There was little change either density
estimate when data collected in setate 2 wasompared to data from seatate 0+1+2with a consistent CV
This suggested thadlthough the highest density was recorded in state 0 the goodnessef-fit was poor
(p=0.18) andhe more accurateestimates are those using data from sstate 0+1 or seatate 0+1+2This is
also reflected in thenarrower 95% Confidence Intervals around the abundance estimates genefeted
those data(Table 5).

Table5. Density, abundance (N) and group siastimates of harbour porpoise ifRockabill to
Dalkey IslandSACacrossdifferent seastate classes.

Seastate Effort Ch? Meangroup Density SE Ccv N
class (km) P value size £t SE  (per kn?) (95% CI)
0 222.1 0.18 1.63+0.10 1.92 0.26 0.14 524 (393700
0+1 4753 0.62 1.62+0.07 1.57 0.12 0.18 428 (329558
0+1+2 506.2 0.58 1.61+0.07 1.57 0.09 0.17 430 (340544)

(a)Seastate =0

I

Detection
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(b) Seastate = 04

Detection Frobabn

\

I I

(c)Seastate = 0+%12

~—

[ 50 100 150 0 250 00

Perpendicular distance in meters

Figures 4a-c. Detection function plots for harbour porpoise surveys of Rockabill to Dalkey IslaBA€according to
different seastate classesData used in this exercise were truncated in advance to within 30perpendicular distance
FNRY (KS @©0S3aStQa (NIXOlftAySo

Proportion ofyoungporpoises toadults

Thenumbers andproportions of youngporpoisesand calvego all porpoises (including adultsr each survey
and for all surveycombinedare shown in Tabl&. The proportion ofyoung harbour porpoises (i.e., juveniles +
calves) recorded oindividualsurvey daysvasvery consistent andanged fromc. 8-11% of all animals seen
and it was c. 10% overallusing the combinedsightingdataset The proportion of daesrecorded on each
surveyranged fromd to 9%of all animals seeandit was5.7% overalusing the combined dataset
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Table6. The numbers and portions of adult harbour porpoises, juvenilesand calves
recorded duringindividual surveysof Rockabill to Dalkey Islan8Adn 2016

Survey Number of Number of Adults Juveniles Calves % young % calves
Sightings Individuals

1 35 60 51 2 4 10.0 6.7

2 38 61 55 4 3 11.4 4.9

3 46 80 74 4 3 8.8 3.8

4 33 45 41 0 4 8.7 8.7

Overal 152 246 221 10 14 9.8 57
Additionalsightings

Seals were the only otliemarine mammal species recordechile observers wer@n-effort with grey seals
(n=10) beingnuchmore frequently recorded thaharbourseals (n=2) (Table 7).

Table7. Sighting records o$ealsthat were obtained in Rockabill to Dalkey Islan8AC
during surveys ire016

Species Date Total number of Total number of
sightings individuals

Grey seal 7 June 3 3
24 August 1 1

25 August 4 4

15 September 2 2

Habour seal 7 June 1 1
24 August 1 1

Discussion

This is the second dedicatsgries of lineransectsurveys for harbour porpoises in Rockabill to Dalksiand

SAC since it wdsst designated in 2012The $milar single platform surveys carried tom 2013 and2016now
provide some measuggthat are useful forinter-annual comparisonfor examplein the density distribution

and status othe species at this sitelhe survey carried out in 2016 was successful in that sea conditions were
favourableand fit for purposethroughout all four surveygonducted,and porpoises were recorded on all
surveys. Due to the large area of the SAC, it is very difficult to get suitable weather conditions to persist for
the entire survey day. Despite constant weatheatching in 2016, onlfour of the sixsurveys were achieved.
However, given the results from the present study, it is possible to compare resultdduwrsurveys with past
years once surveys are carried out in excellent conditiatteough this can kd to a higher CV

As in preceding surveys for harbour porpoise within designated sitisland (see below),igtancesampling

was used to derive density and abundance estimates within the Rockabill to Dalkey SAC iStatdiéal
inference using @dtance sampling rests on the validity of several assumptions (Bucklaald, 2001). These
includethe assumptiorthat objects are spatially distributed according to some stochastic process. If transect
lines are randomly placed within the study aree can safely assume that objects are uniformly distributed
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with respect to the perpendicular distance from thmck-line in any given direction. Another assumption is
that objects on the tracline are always detected.€.,g(0)=1) and are detected at thénitial location prior to
any movement in response to theirvey vesselFinally, if objectsccurringon or near to the tracline arenot
detectedthe resultingdensity estimate will ban underestimate To minimise the effect ainimalmovement
on the detection rate and detection functigiit is recommended that the speed of tlbservation platformis

at least twice the speed of thtarget object If this is the casethen movement of the object causes few
problems in lingransect sampling (Bucklaret al.,2001).

Typically fotoroad-scalesurveys of harbour porpoise g(09=30-0.40 (Hammonakt al. 2002) or even as low as
0.21 (Hammonckt al. 2013)i.e., fewer than half of the animalsavailable for detectioron the trackline are
actuallydetectedby observerslif this was the case with the presesurvey,then we couldperhapsdouble the
density estimatesderived from the sighting and effort datawithout a doubleplatform line-transect
methodology(e.g., Hammonget al. 2002)it is not possible to ecurately determine the numbenf porpoise
detectionsmissed on the trackine. The detection functionderived in thecurrent analysisalso suggesthat
there wassomeevasive movement from theurveyboat which caused a poor fit to the DISTANCE model on
few occasionsSuchfactors willtend to lower the density estimatesielivered via the modelling process
However these sources of variability wemnsistentthroughout the2013 and 201&urveys of Rockabill to
Dalkey SACFurthermore the singleplatform linetransectmethodsused in 2013and 2016were consistent
with those used by Berrowet al. (2007;2008 2012 and Ryaret al. (2010 which facilitates acomparison
betweenthesesurveys.

The ability tovisually detect harbour porpoisg at sea and thus the accuracy of density and abundance
estimates is extremely dependent on sedate. During the present stly all transectlines werecontracted by
DAHRRGAo be carried outin seastate 2 or lesssincethe ability to detect harbour porpoisedecreags
significantly in seatates> 3 ( T e i | ma thenprese@it 8t0dg, Wherhe datawere stratified by sesstate
there waslittle difference inthe density estimates obtainefbr each SA@/hen datacollectedin seastate 2
were included comparedto using data collected onlyin seastates 0 and 1 This findingsupports the
methodologicalecision to survewithin these sitesn conditionsup to and includingseastate 2.

Rockabill to Dalkey Islar®iAC

Rockabill to Dalkeysland Special Area of Conservation was designated as digdaie SAC in 2012 with
harbour porpoise as one of its qualifying featurBsrpoise density andbundance estimatewere obtainedin
2013 (Berrow O’'Brien, 2 DAHRRGAarey desigg eomprising 49 rah@oinlg setu s
zigzag transectlines.During 2016the number of sightingsef harbour porpoiseer surveywascomparatively

high and quite consistengpartfrom the 15 Septembersurveywhich recorded slightly lowenumbers despite
favourable sea conditions anehichwas attributed tosmdler group sizerecordedon the day

Porpoiseswvere distributed throughout theSACsurvey arean 2016but significantchangesoccurredin their
spatial distribution betweenindividual surveyswith abundance higher in the northern sectiaf the SAC
during the second half of the survey perioHarbour porpoisesightingsin the outer Dublin Bayarea also
variedbetweensurveys but were generally loncompared to othesites surveyedvithin the SACThiscouldbe

a consequence of heavy vessel traffiben ferries and cargshipsapproachand leaveDublin Port Such
activity might cause harbour porpoises, or indeed their prey resources, to alter their distribution during
periods of higher vessel activity.

Prior to the designation of Rockabill to Dalkekand SAC, arbour porpoise énsity estimates were generated
for two areas off the County Dublin coast 2008 A comparisonof keyresults from these2008 surveysand
the 2013 and2016 surveysire presented in Table.8North County Dublihwas withinthe northern sector of
Rockabill to Dalkey Island Sa@d “Dublin Bay was withinthe southern sector. Density estimates in North
County Dublin in 2008 varied vesjgnificantly withthe highest densityof porpoisesrecorded at any site in
Ireland thus far (i.e., 6.93 porpoises per kinrecorded in Augus2008. However individual estimatesfrom
other surve during 2008 were much lowgeso thisone survey had a strong influence on the oveatioled
density estimate of 2.03animals per krh Densities in DubliBayin 2008were alsocomparativelyhigh with
three surveys recording.49, 1.51 and 2.05 porpoises per kraspectively. Howevedensity recordedht this
site wasalsoas low a€.48porpoises per kihon one survey. These estimates gave an ove@iled density
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estimate of 1.19 porpoises per kfifor Dublin Bay If we take the average of the overglboled density
estimates for the two sitesn 2008it equates to 1.61 which iguite similar to the 1.55porpoises per krh
derivedfrom the present surveyThe CVof the 2013 density estimatefor Rockabill to Dalkey Island S@&s
very low (CV&.06) and considerably lower than those derived in 20B#licating that the density/abundance
estimaion wasrobustand that the survey design and methods used withia #ite were effectiveA previous
wider-scale linetransect survey in the north Irish Sda the east and north of the current SAdglivered a
densityestimate of 1.59+0.22 porpoises per k(Berrowet al. 2011) Thiswas also of similar magnitudéo
that derived from surveys in 20Ed the present study

Table8. Density, abundance and group sizestimatesfor harbour porpoisewithin
Rockabill to DalkeyslandSAC durin@008,2013and 2016

Location Year Area Mean Density  Abundance + SE CV Reference
(km?)  group size (per kn¥) (95% CI)
Rockabill to Dalkey Island SA 2016 273 1.62 1.55 424445 (33%36) 0.10 This study
Rockabill to Dalkey Islar®AC 2013 273 1.47 1.44 391+25 (344445) 0.06 Berr ow an
(2013)
North County Dblin 2008 104 141 2.03 211+47 (137327) 0.23 Berrowet al. (2008
Dublin Bay 2008 116 1.19 1.19 138t33(86-221) 0.24 Berrowet al.(2008

Proportion of youndo adultharbour porpoise

The proportion of youngorpoises(both to juvenies and calvesand just calvesyithin the study areaacross

the surveyyears is presented belawwhese values are consistent across years, ranging from 6 to 9.8% of all
individuals recordedSonntaget al. (1999) suggestethat the proportion of calvesoff the Isle of Sylt in
Germany(measuring9.6-17.9%)indicated that it was a preferred calving ground for harbour porpoise in the
southern North SeaOur proportions of adults to calves certainly shitng SAC is a significdrdalving sit¢ o r
perhaps moe fittingly a site in which calves are recorded in the company of other anitdalsever, the
proportion is relatively consistent with other studies at around-56 (Hammondet al., 2002; Evans and
Hammond, 2004)Very little is known about the actual proge of calving and initial caéaring by individual
adults or groups of harbour porpoise (e.g., thature andtiming of calving events, locations of birthing,
behavioural ecology around calving and calf rearing) and, in an Atlantic context at least #risarea
requiring further scientific research.

Table 9. The numberand proportions of adult harbour porpoises, juveniles and calves
recorded during surveys iRockabill to Dalkeysland SACduring 2008, 2013 and 2016
(*North County Dublin an@iDublin Bay)

Year Number of Number of Adults Juveniles Calves % young % calves
sightings Individuals

2016 152 246 221 10 14 9.8 5.7

2013 201 292 272 14 6 6.8 2.0

2008 82 111 102 1 8 8 7.2

2008 56 69 65 1 3 6 4.6
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Trendsm density estimates for harbour porpoisetime Rockabill to Dalkey SA@d other SACs around Ireland

The results from the present survehiow a slighincrease in densitgompared with 2013Kigure5, Table8).
This increasés small andhot significantand may beassociated with only fousurveysbeing completed in
2016, compared to sixn 2013. Similar methodologies weremployed in 2013 and 2016due to
implementationby DAHRRG#f a standardisedlesign for the siteThis more recendesign and methodare
different to those implemented ir2008 which saw theoverallsurvey area splinto two partsand surveyed on
different days and whichmaybe reflected inthe higher estimats.

Density

2.50
2.00 I

T
1.50 T F 1
1.00 l
0.50
0.00

2008 (1) 2008 (2) 2013 2016
Density

Figureb5. Changes in the recorded density of harbour porpoisefRatkabill to Dalkey SAC between years
The data shown are the pooled estimates from multiple surveys carried out in each y#ewrth County
Dublin and®Dublin Bay from 2008)

The CV of the 201Booled density estimate (Q0) isslightly higher than the 2IB estimate(0.06)but both the
2013 and 201@igures weremuch lower than the 2008 estimates (0.23 and 0.2dble8). The data collection
in 2016 and 2013 wergery similar with the entire SAC surveyed in a single aay similar trackine lengths
distributed randomly but in a standard ziag arrangement within the sitén comparisonin 2008the County
Dublinareawas divided and the north and south part&re surveyed on different dayg-urthermore, track
lines undertaken in 2008 were not consistanteach survey and were not distributed evenly witlsitudy
areas Both factorsand also differingesearchobjectives at the timemaythus explain some of the difference
in the derived results and estimate precision.

Overall when theesults from2016are compared with the most recent estimates from the two other harbour
porpoise SACs (Table 10),Rockabill to DatlepdSAQecordedthe second highegpooled density estimate
after Roaringwater Bay and Islad@ AC i n Cor k (2. 02; 15)dnd ovéer eloubleatimat
recorded fromthe Blasket IslandSACin 2 0 1 3  ( Brier6 ahg Be@w, 2034 Thiseast coast SAGas
demonstratedthe highest abundancestimates for an Irish sitg(424+25) in comparison to Roaringwater Bay
and IslandsSA(289480), and the Blaskdsland SAC (146+53)his could ba&s a consequence of its greater
areabut further replicated surveys will inform this picture

Theprocess of buildingobust baseline data on the abundancgensity and distributiorof harbour porpases
at individual sitesn Irelandis in its early stagesherefore appropriate caution must be taken when carrying
out inter-site and interannual comparisondn the case of all three SACs, effective k&rgn monitoring of
these important sites for hdyour porpoise will allow for trends in porpoise occurreraed densityto be
assesad, and establistwhether the estimatesre consistentor whether they increase or decreasger time.
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Table10. Density and dundance estimatesor harbour porpoise wihin SACs designated for the species in
Ireland. The data shown are derived from pooled estimates across multiple surveys.

0 .
. Area Mean o Density Abundance + SE No. of
Location Year group (per (95% Cl) survevs Reference
(km?)  size young kp 2 y
)

Rokabill to 2016 273 162 9.8 1.55 424+45(335536) 0.10 4 This study
Dalkey Island Berrowand O'Brien
SAC 2013 273 1.47 5 1.44  391+25 (344445) 0.09 5 (2013)
gﬁgﬁ‘ncoumy 2008 104 141 8 203 211#47(13827) 023 4  Berrowetal.(2008a)
Dublin Bay 2008 116 1.19 6 1.19 138+33(86-221) 0.24 4 Berrowet al. (2008a)
2007 227 2.32 2 1.33 303+76 (186494) 0.25 5 Berrowet al. (2009)

Blasket Islands
SAC 2008 227 1.76 18 1.65 3721105 (21&47) 0.28 3 Berrowet al. (2008)
2014 227 209 6 064 146+53 (4516) 036 3 O’ BrandBerrow
(2014)
2008 128 2.21 7 1.24 159+42 (95%89) 0.27 3 Berrowet al.(2008)

Roaringwater
Bay and Berrow and O'Briel
Islands SAC 2013 128 1.56 13 1.18 151+18(119192) 0.12 3 (2013)
6 O" Brien ¢
2015 128 186 142 2.02 289+80 (158541) 0.28 (2015)
Recommendations

Arising from the present study, the following recommendations are made for future harbour porpoise surveys
in the Rockabill to DalkdglandSAC:

1. Harbour porpois surveys shoul@gontinue tobe carried out in sea t a t anly, &2er this survey,

aiming to achieve as much of the survey as possible in-ataga0 or 1.

2. Density estimates obtained in 2016 were very similar to those obtained in 2013 using similar track
lines. It is recommendedo repeat these trackines using the same methodology during future
surveys to improve the time series.

3. (onsideration shald also be given to developingcoustic monitoring at the site to provide
monitoring indicesto contribute towardspopulation monitoring within the SAC It is likely that
acoustic datasets, when put into appropriate models, would be able to identify changes in occurrence
and distribution at a quicker rate and possibly at a higher resolution than visual surveys, but these
indices woull also require data replication over a number of years.

4. Density estimatesbtained in 2016vere consistent witlthose obtained in 2013A power analysis of
these datasets should be carried out to inform managers on the number of surveys (and sightings
required) to determine changes in density and abundance at different resolutions.

5. These surveys providevery useful data on théabitat use of SAQsy harbour porpoise More value
could be obtained from the datajncluding habita preferences, feeding areaetc especially if
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combinedwith other datasets collectedrom the area We recommend spatial analysis and habitat
modelling of this and all relevant data to explore the drivefsharbour porpoise distribution and
abundance within the SAC and in adjacesaters.
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Appendix 1: Sighting dstribution maps for additionalmarine mammalspecies that were
recorded during surveys within Rockabill to Dalkey Island SAC, 2016.
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