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Executive Summary

In winter 2018/19 Marine Institute Ireland commissioned HiDeAer i al Surveying Limite
a programme of highesolution digital video aerial marine megafauna, ornithological and human activity surveys
over four sites along the east Irish coast.

Specifically, the surveys were commissioned tesssommon scoteelanitta nigraumbers and distribution.
In the process of collecting this data was collected relating to a number of other species present at the survey
sites.

Monthly surveys were commissioned from December 2018 to March 2(Hief designed a survey that
placed transects at 2.5km apart across the survey site.

TheHiDef surveyswvere undertakerusinganaircraftequippedwith four (4) HiDef Genll camerawith sensors

set to a resolution of 2 cm Ground Sample Distance (GSBach cameraampled a strip of 125m width,
separated from the next camera by ~25m, which provides a combined sampled width ofWB®ma 575m
overallstrip. However,to ensurethat sufficientfootageis availablg¢o allow either adesigrbasedor modet
basedhnalyis,footagefrom onlytwo (2) of the four (4) camerasvasanalysed. The remaining footage is available
for analysis at a later stage if required.

Surveywith the camerassetto this positionalloweda samplesizeof ~10.12%coverageof the site.

Data analysis followed a twetage process in which video footage is reviewed (with a 20% random sample
used for audit) then the detected objects are identified to speciespecies group level (again wib%selected
atrandomfor audit). Theauditof both stagesequires90%agreemento beachieved.

Densityandabundancestimatesvere calculatedisingstrip transectanalysisnda statisticatechnique called
kernel density estimation (KDE) was used to create density surface maps. In addition, knowmadésnof
certain seabirds were used to estimate the proportion of diving seabird species that would be underwater at
the time of survey.

Surveys were successful in characterising the bird and mammal species present in the Rosslare Bay survey area.
An averge identification rate to species level of 84.22% was achieved across themograynme.

The primary observatiorobjective fromthe survey atRosslareBay waghat commonscoter numbers peaked
in the secondpart of JanuaryThe populationestimatefor the sitewas1497whichissimilarto previous records.

Important numbersof Brent goosewere alsofoundto be present,with a peakestimatedpopulationof 183
during the February survey.
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1 Introduction

The Marine Institute is the national agency in Ireland responsible for Marine Research, Technology
Development and Innovation (RTDI). The Marine Institute seeks to assess and realise the economic potential
of Ireland'220million acremarineresource;promote the sustainabléevelopmenbf marine industry through
strategic funding programmes and essential scientific services; and safeguard our marine environment through
research and environmental monitoring.

The Marinelnstitute,a semi state body, ired tenders for the supply of a series of seabird surveys in four
areas of shallow inshore waters off the east coast of Ireland between October 2018 and R04i2h

The Marinelnstitutetenderrequiredd d aon the distribution of seabirdswith emphasi®sn Common Scoter,

in waters off the east coast of Ireland from Dundalk to Malahide in the north and Carnsore to Wicklow in the
south. In addition, population estimates of wading birds utilising intertidal habitats in D@ajéedkncluded.
Thesedataandimagerywill be acquiredusingdigitalaerialsurvey.Deliverables include raw data, imagery, GIS

files and where appropriate population estimates for each species. Counts of marine mammals by species and
of fishing vessels encountered opportunisticdllying the surveghouldbe in included Dependingon costsa

time seriesof surveyawill becompletedinthear ea bet ween November 2018 and

HiDef designed the survey methodology to provide information suitable for which an accurate assesbment
abundance and distribution of seabirds and marine mammals could take place.

This report (6the final reportd) provides the resu
March 2019Analysis is presented in the form of raesults, rawobservation maps, density surface distribution

maps and abundance estimates with confidence estimates. A discussion has also been provided as to the
representativeness of the results.
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2 Methods
2.1 Survey flights

A series of strip transects werblown on a monthly basis between December 2018 and March 2019, following
the protocol agreed in November 2018 (document reference: HPOG0O@8). Five surveys were conducted,
with two surveys flown in January 2019.

Forthisreason HiDef designed surveythat placedransectsat 2.5kmapartacrossthe surveyarea at Rosslare
Bay.

The strip transects were placed approximately perpendicular to the depth contours along the coast. Such a
design helps to ensure that each transect samples a similar rangetathgtrimarily relating to water depth)
and will reduce the difference in bird and mammal abundance estimates foiraasdct.

Surveys were undertaken using an aircraft equipped with four (4) HiDef Gen Il cameras with sensors set to a
resolution of 2 cmGround Sample Distance (GSDEach camera sampled a strip of 125m width, separated
from the next camera by ~25m, thus providing a combined sampled width of 500m within a 575m overall strip.

To allowal0%sitecoveragavhileensuringanadequateumberof transectsHiDef agreedvith Marine Institute
that only data from two (2) cameras would be processéht only does this ensure that Marine Institute has
a survey designed with sufficient coverage and number of transects, but it alsotbégrstential for the
subsequenteview andidentificationof additionaldatawithout undertaking additional survey, should unusual
observations be made, or should additional counts be required.

The surveyswere flown alongthe transectpattern shownin Figurel at a heightof approximatelyo50m above
sea | evel (HyhdgdthbigheightehsBrosdhatlthere is no risk of flushing those species which have

been proven to be easily disturbed by aircraft noise (Thagtaal 2016) ecommends a minimum flight altitude
of 500m ASL).

Position data for the aircraft was captured from a Garmin GPSR&preceiver with differential GPS enabled

to give 1m accuracy for the positions and recording updates in location at 1 second intervals for later matching
to bird and marine mammal observations.
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Figure 1 Survey design showing Rosslare Bay survey area with 2.5km spaced transects
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2.2 Data Review and Object Detection

Data were viewed by trained reviewers who marked any objects in the footagegasring further

analysis, as well as determining which are birds, marine megafauna (defined within this report as
cetaceanspinnipedsor other large,norravianmarinefauna)or anthropogenimbjectssuchasships

or buoys. Objects were only marked wheteh ey had o6wet feet &, i .e. the
This means that shorebirds were only recorded in intertidal areas when covered with water.

As part of Hi Defds quality assurance (QA) proce
wascarried out and the results compared with those of the original review. If 90% agreement is not
attained during the QA process, then corrective action is initiated: the remaining data set is reviewed

and where appropri at e, rdednaed all theidateeratviewed viri additienr 6 s d a
additionaltraining is then givento the reviewer to improve performance.No re-reviews were

required for the data set.

An objectis only recordedwhere it reachesareferenceline (knownasé t fedel i mwhidh dlefines
the true transectwidth of 125mfor eachcamera.Byexcludingobjectsthat do not crossthe red line,
biases tambundancestimatesausedyflux (movementbf objectsin the videofootagerelativeto the
aircraft, such elaninatégiwi ng wobbl ed) are

2.3 Object ldentification

Imagesmarked as requiring further analysiswere reviewed by specialistornithologist$ for
identification to the lowest taxonomic levpbssible and foassessmentf the approximate agand
the sexof each animal, as well as any behaviour traits visible from the imagery.

At least 20%f all objects were subjected to an extern@A process.If less than 10%isagreement
is notattainedthencorrective actionis initiated:if appropriate the failedr e v i edat&isrdiScarded
and the data raeviewed. Any disputed identifications are passed to a thady expert ornithologist
for a final decision

All objectsare assignedo a speciegjroup andwhere possiblegachof thesethen further identified

to specieslevel. The speciesdentificationsare givena confidencerating of possible probableor

definite. Surfacing behaviour was defined as any surfacing behaviour that occurred while-the non
avian animal was visiblelowever, for the purposes ofalculating availability bias, harbour porpoise
surfacing behaviour was also classified as if t
nearest to the 6red | inebd.

Additional information was recorded for each bird on their basic behaviour {ladrethe bird was

sitting, loafing on land or other objects or flying; in the latter case the direction of travel was also
recorded. More detail was recorded where possible on foraging behaviour, approximate age and sex
and any other details of interest.

2.4 Final processing

1 HiDef currently employsthree (3) of the ten (10) current membersof the British Birds Rarities Committee
(6BBRCO) as expert ornithologists
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All datawere georeferenced takinginto accountthe offsetfrom the transectline of the cameras,
and compiled into a single output; Geographical Information System (GIS) files for the Observation
and Track data are issued in ArcGIS shapefile format, using UTM30N projection, WGS84 datum.

2.5 Data analysis

2.5.1 Data treatment

After baseline numbers werestablished, data were processed for estimating abundance and
distribution of the key species and species groupsnfidence levels, giving high and low extremes,
were produced for each species as part of statistical working, All confidence levels aésspec
identifications were used in the analysis. In the analysis of species groups, rationalisation of the full
list of speciegroupswascarriedout in order to simplifythe interpretation. Where identificationto

species was not possible analysis wasi@dmout at species group level.

For species groups which include different genus, species level identification was used to assign to
speciegroup.Where identificationto speciedeveli s po8stbleabroaderd s p gga ioaeedgory

isinstead usedfor hat recor d. For exampl e, birds origina
auk s mghtheassighedo 6 Sh e a s & ifetheywére identifiedasa Manxshearwater

Puffinus puffinrus and t o 6 Auk speci esdmaifniasend3Hdardwatse ra
if no speciesevelidentificationwasrecorded.Where no identificatiorwasmadethis is presentedas

NO_ID in the result tables.

2.5.2 Abundance Estimates

Ina striptransectanalysisgachtransectistreated asanindependenainalysisinit,and theassumption

is made that transects can be treated as statistically independent random samples from the site. The
length of each transect and its breadth (i.e. the width of the field of view of the camera) multiplied
together give the transect area; dividing the number of observations on that transect by the transect
area,all clippedto within the definedstudyarea,givesa point estimateof the densityof that species

for the site. The density ofanimals athe site (andhencethe populationsize) the standarddeviation,

95% confidence intervals (Cl) and coefficient of variance (CV) are then estimated using a non
parametric bootstrap method with replacement (Bucklatdhl, 2001).

The upper and lower 95% confidence intals were performed by way of a blocked bootstrapping
techniquein order to ensureequaltransecteffort wassampledacrosseachiteration. Thiswasdone

by using transect ID as the sampling unit with replacement, and then randomly sampling until the total
length of the sampled transects equalled approximately the same length as the total survey length. A
total of 10,000 bootstrap iterations wengerformed from which wesalculated thenean and standard
deviation of the sampled means, as well as the relati@edard error as defined by the standard
deviationdividedby the mean.Datawere processedn the R programmindanguagéversion3.4.3)

and code can be provided on request. For most species these abundance estimates relate to absolute
abundance, butor diving species (auks and marine mammals) the abundance relates to relative
abundancdn Section2.6.4we describeour methodfor takingaccountof availabilitywhichprovides

a reasonable measure of absolute abundance.

The density estimate is express as the average number of animals per square km surveyed over
the whole study area or the project area, and the population estimate is then calculated as the density
multiplied up to the area of the whole project area or the study area (project area &vkim buffer).

The upper and lower CI define the range that the population estimate falls within with 95% certainty.
TheCV,alsoreferredto asthe relativestandarderror, isameasureof the precisionof the population
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anddensityestimatesA CV valueof lessthan16%allowsa50%declineor 100%ncreasen abundance
between two samples to be detected with greater power than 0.8. This is usually regarded as the
minimum precision required for monitoring effects of developments ey $pecies.

2.5.3 Density Mapping

The density maps have been derived using a Wakéataraya type kernel density estimation (KDE)
technique (Simonoff 1996). n KDE, a small &éwindowd function (t
density at each point in thetudy area. To evaluate the density at a given point, the kernel is centred

on that point andall the observationswithin the window are summedto obtaina local count. The

total area of the transect(shtersecting the windows then summed to obtain bbcal measure of

effort. By dividing the local count by the local effort, a local density estimate is obtained. To build a
density map, thstudyarea iscoveredwith a finemeshof study points andhe density iscalculated

at eachpointin the mesh in ten.

Kernel techniquesare robustand notascomplexasother density estimatioriechniques because

they have few parameters; as a result, they are arguably the easiest density surface technique to
reproduce independentlylhe only variables are the siaad shape of the kernel or window function.

For these analyses, we have used a Gaussian window function, which has the advantages of being
smooth, rotationally symmetric and easy to compute. The shape of the Gaussian window is
determined by a single widtharameter; the selection of this parameter is the only variable in the
computation of the density maps.

Ratherthansetthe width parameterarbitrarily,we haveusedaleaveone-out crossvalidatiormethod.
Crossvalidationestimateshe predictivepower of a model by removingsomeof the datafrom the

data set and using the remainder of the data and the model to predict the values for the data that
was removed. The closer the predicted values represent the removed data, the better the model
performance andhe width parameter used in the model.

To apply cross validation to the survey area, each transect is subdivided into 1km long segments. To
evaluate a particular choice of kernel width, each segment is removed in turn, use the kernel and the
remainingdata to predict the density of the missing segment and subtract the known value from the
prediction to obtain an error score. This process is repeated for every segment and the error scores
for all segments are squared and summed to give a total perforrsmare for that particular choice

of kernel width. The kernel width is then varied and the process repeated; if the new score is lower
than the old, the new kernel width is a better choice than the previous valureexhaustive search

over all kernel widhs is then used to identify the best global choice. The result is a smooth density
estimate which has been derived without any manual parameter selection. The whole process is
repeated from scratch for each map, as different kernel sizes are appropriadéfeyent species.

It shouldbe notedthat severabf the KDE mapsare effectivelyflat. Thesecorrespondto distributions
where the density surface as obtained from a small local kernel was not effective at predicting missing
data;this canhappenwith evenlydistributedbirds, but mainlyhappendor very sparsedistributions.

I n the case of sparse distributions, the o6fl at ¢
di stribution is ©6fl at o; it C 0 U idahce toadetarminge tviaait t he
the underlying distribution is. It is therefore useful to refer back to the population estimates for the

corresponding map when |l ooking at these O6fl at

observations as dots to help witinterpretation of the maps. In extreme cases, the maps were not
included in the results section, and the data presented as dot maps. This occurred where there were
fewer than five observations of the species or species group in question.
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Results
Survey effort

The date, number of transects and survey effort (as expressed by length of transects) undertaken
betweenDecember2018andMarch2019are shownin Tablel. The numberof transectsandthe
total lengthof transects are those used in subsequent analysis.

The same transect lines were used for each survey, although effort differed slightly between surveys.
This wascaused by minor differences in start and stop times for transects and rdievationsof
the aircraft from the transect line.

Table 1 Survey effort across Rosslare Bay between December 2018 and March 2019
inclusive
Surve Total length of
y Number of o’ fength © Area covered

Survey date Number transects analysed

transects analysed (km?)

(km)

10December2018 1 18 227.18 56.79
8 Januarp019 2 18 229.48 57.37
23 Januarp019 3 18 228.17 57.04
4 February 2019 4 18 227.22 56.80
24 March2019 5 18 227.03 56.76
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3.2  Survey results

The total number of objects detected in each survey flight, as well as uncorrected numbers of species
and species group are presentedTiable 3to Table 4.

Each animal was assigned to at leaspecies group, and where possible these were also assigned a
specieddentificationwith confidencdevelsof 6 P o s 9 iP b lo é@&dbD eef 6iAmy animaldhat could

not beidentifiedto speciedevelwere assignedo acategoryd Nlo Drfthe specéscolumn.Theanalysis

of data to species leveisesall levels of identificatiomonfidencewith the overallidentification rate of

birds (including waders) and n@vian animals to species level for the five (5) surveys were:

Table 2 Survey identification rates at Rosslare Bay between December 2018 and March
2019 inclusive

Survey date ID rate (%)
10 December2018 90.66

8 January019 80.03
23 January019 72.82

4 February2019 87.34
24 March2019 90.25
Average 84.22%
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Table 3 Number of objects detected during each survey assignedto specieslevel December 2018 to March 2019. The dates for survey numbers can
be observed in Table 1.

Species Scientific Name 1 2 3 4 5 Total
Mute swan Cygnuslor 0 13 0 0 0 13
Brentgoose Brantabernicla 16 52 32 118 4 222
Shelduck Tadorndadorna 4 1 26 0 0 31
Wigeon Anaspenelope 655 236 1 0 0 892
Teal Anasrecca 0 12 0 0 0 12
Mallard Anasplatyrhynchos 76 20 0 0 0 96
Pintail Anasacuta 0 1 0 0 0 1
Shoveler Anaglypeata 0 11 0 0 0 11
Common scoter Melanitta nigra 161 12 370 60 48 651
Goldeneye Bucephalelangula 3 0 2 8 0 13
Redbreastedmerganser Mergusserrator 12 10 4 26 8 60
Redthroateddiver Gavigstellate 11 63 41 25 10 150
Blackthroated diver Gaviarctica 0 0 0 1 0 1
Greatnorthern diver Gaviammer 2 0 0 2 1 5
Gannet Morusbassanus 5 1 1 46 9 62
Cormorant Phalacrocoraarbo 104 392 2 17 4 519
Shag Phalacrocoraistotelis 2 0 1 3 5 11
Little egret Egrettayarzetta 0 3 0 0 0 3
Grey Heron Ardeeinerea 1 0 0 0 0 1
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Species Scientific Name 1 2 3 4 5 Total
Great crestedgrebe Podicepgristatus 0 16 4 23 0 43
Oystercatcher Haematopusestralegus 78 114 321 60 18 501
Goldenplover Pluvialigpricaria 1 0 73 2 0 76
Lapwing Vanelluganellus 29 56 16 83 0 184
Knot Calidrisanutus 43 34 0 a4 0 121
Sanderling Calidriglba 0 0 0 0 13 13
Blacktailedgodwit Limosdimosa 8 0 0 0 0 8
Bartailedgodwit Limosdapponica 61 14 5 12 31 123
Curlew Numeniuarquata 112 43 27 52 5 239
Pomarineskua Stercorariygomarinus 1 0 0 0 0 1
Greatskua Stercorariuskua 0 3 1 0 0 4
Kittiwake Rissaridactyla 47 14 318 33 96 508
Little gull Hydrocoloeusinutus 1 0 27 24 0 52
Blackheadedyull Chroicocephalugibundus 225 168 81 268 45 787
Commongull Larusanus 177 159 129 499 122 1086
Lessemlackbackedgull Laruduscus 1 1 1 3 1 7
Herringgull Larusargentatus 82 85 24 95 119 405
Greatblackbackedgull Larusmarinus 24 19 11 7 24 85
Guillemot Uriaaalge 233 498 394 86 114 1325
Razorhill Alcatorda 44 406 265 127 76 918
Puffin Fratercularctica 0 1 0 0 7 8
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Species Scientific Name 1 2 3 4 5 Total
Wood pigeon Columbaalumbus 2 0 0 0 0 2
Hooded Crow Corvusornix 0 3 0 0 0 3
Greyseal Halichoerugrypus 0 0 0 0 1 1
Harbour porpoise Phocoenghocoena 5 20 13 29 4 71
Total 2224 2481 2190 1753 765 9415
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Table 4 Number of objects with no species ID detected during
number dates can be observed in Table 1.

each survey assigned to species groups December 2018 to March 2019. Survey

Species group (No ID) 1 2 3 4 5 Total
Duck species 10 91 0 8 2 111
Diver species 1 3 0 5 0 9
Cormorant/ shag 14 0 1 1 0 16
Grebespecies 0 0 0 2 0 2
Wader species 154 219 333 138 15 859
Smallgullspecies 22 33 184 41 19 299
Blackbackedgullspecies 0 0 1 0 1 2
Largegullspecies 0 0 0 7 3 10
Gull species 26 26 116 17 7 192
Largeauk 14 181 144 13 19 371
Auk species 0 4 7 0 2 13
Auk/ smallgull 0 17 14 11 2 44
Largeauk/ diver species 4 2 4 2 0 12
Corvid Species 0 0 1 0 0 1
Smalbird 3 60 9 5 1 78
Total 248 636 814 250 71 2019

22 OF 106



)
DOCUMENTNUMBERHP00098701-01
] e DATE: 12 July 2019

AERIAL SURVEYING LIMITED

Figure 2 Number of birds observed between December 2018 to March 2019
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3.3 Abundance estimates

The density, total estimated population, upper and lower 95%stahdard deviation and CV for each
specieaandspeciegroup havebeencalculatedusingstrip transectanalysigndare presentedin Table

5 to Table 14 .Highlights only, for the key species observed, Common Scoter, are described in this
section. Full details are provided in the tables &iglre Figure 50.

Commonscoterwere recordedin everymonthbetweenDecember2018andMarch2019.Highdensity
estimates of the species were recorded at 2.7 birds/kqpdating to 1497 birds (x95%l 1950 3305)

in December 2018. Between surveys in January, density estimates varied greatly with 0.21 birds/km?
and 6.61 birds/km2 equating to 118 birds (x95% Gl 262) and 3670 birds (+95% CI 588197)
respectively. Moderate density estimates were recorded in February 2019 with estimates of 1.06
birds/km2equatingto 591 birds (x95%CI 29-1583).In March 2019, densityestimatesdecreasedo
0.87birds/kmivhichequatedto 482 birds (x95%CI 75 § 949).
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Table 5 Abundance and density estimates of species groups in the survey area during Survey 1 on 10 December 2018

. . Population L(_)wer 95% . Upper 95% . Standard deviation
Category Density estimate estimate confldence_llmlt confldence_llmlt of population CcV (%)
(n/km?) (number) of population of population estimate (number)
(number) (number)

Broad category

All birds 31.15 17288 9070 26299 5270 30.48%
All non-aviananimals 3.26 1809 29 5143 1613 89.21%
Species group

Goosespecies 0.29 159 0 347 103 64.92%
Duck species 5.52 3063 801 5948 1550 50.61%
Diver species 0.25 137 77 205 39 28.59%
Gannetspecies 0.09 50 19 84 20 39.41%
Cormorant species 2.16 1198 445 2052 488 40.68%
Heron species 0.02 10 0 29 10 97.47%
Wader species 7.38 4096 806 7756 2135 52.12%
Skuaspecies 0.02 11 0 29 10 93.20%
Smallgullspecies 7.81 4337 989 8139 2113 48.70%
Blackbackedgullspecies 0.41 226 127 333 64 28.18%
Largegullspecies 131 730 161 1540 434 59.37%
Gull species 0.85 474 83 935 256 54.01%
Largeauk 498 2764 1407 4748 1037 37.51%
Largeauk/ diver species 0.07 40 0 94 29 72.30%
Smalbird species 0.05 30 0 66 20 66.45%
Seabpecies 3.21 1783 0 5142 1598 89.62%
Cetacearspecies 0.09 49 10 92 24 48.05%
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Table 6 Abundance and density estimates of speciesin the survey area during Survey 1 on 10 December 2018

Species

Brentgoose 0.29 161 0 343 102 63.38%
Shelduck 0.07 40 0 115 37 91.84%
Wigeon 2.02 1124 0 3275 1119 99.58%
Mallard 0.07 39 0 115 39 99.08%
Common scoter 2.7 1497 195 3305 981 65.53%
Goldeneye 0.05 30 0 86 29 94.54%
Redbreastedmerganser 0.19 107 0 295 100 92.76%
Redthroateddiver 0.19 106 39 180 42 39.75%
Greatnorthern diver 0.04 20 0 a7 14 68.74%
Gannet 0.09 49 19 83 20 40.10%
Cormorant 181 1008 264 1812 467 46.35%
Shag 0.04 20 0 46 13 64.68%
Greyheron 0.02 10 0 28 9 88.88%
Oystercatcher 1.34 744 0 1523 478 64.29%
Goldenplover 0.02 11 0 29 10 91.97%
Lapwing 0.52 290 0 831 283 97.70%
Knot 0.73 408 0 1217 387 94.87%
Blacktailedgodwit 0.14 80 0 229 80 100.36%
Bartailedgodwit 1.06 591 10 1330 373 63.12%
Curlew 0.88 487 67 1045 303 62.13%
Pomarineskua 0.02 10 0 29 10 95.78%

26 OF 106



HDef

AERIAL SURVEYING LIMITED

DOCUMENTNUMBERHP00098701-01

DATE: 12 July 2019

Kittiwvake 0.81 452 215 727 156 34.45%
Little gull 0.02 10 0 29 10 96.15%
Blackheadedyull 4.02 2230 230 4515 1239 55.55%
Commongull 3.13 1738 249 3393 912 52.45%
Lesselblackbackedgull 0.02 11 0 29 10 91.40%
Herringgull 141 785 163 1548 429 54.58%
Greatblackbackedgull 0.42 235 124 345 67 28.16%
Guillemot 4.04 2242 1141 3794 852 37.99%
Razorbill 0.71 394 28 876 248 62.92%
Grey seal 3.34 1853 0 5156 1675 90.38%
Harbour porpoise 0.09 51 10 95 25 48.21%
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Table 7 Abundance and density estimates of species groups in the survey area during Survey 2 on 8 January 2019

Broad category

All birds 49.81 27647 12904 44442 9826 35.54%
All non-aviananimals 0.49 272 124 458 104 38.03%
Species group

Goosespecies 0.31 174 0 506 161 92.41%
Swanspecies 0.23 128 19 254 74 57.55%
Duck species 6.74 3743 136 10225 3306 88.34%
Diver species 1.13 626 396 887 152 24.28%
Cormorant species 6.59 3659 37 10821 3367 92.01%
Heron species 0.03 19 0 56 18 92.29%
Grebespecies 0.28 154 19 341 100 64.69%
Wader species 6.82 3787 592 7311 1997 52.73%
Skuaspecies 0.05 29 10 57 15 52.18%
Smallullspecies 541 3003 1159 5118 1203 40.04%
Blackbackedgullspecies 0.26 144 76 228 48 33.33%
Largegullspecies 1.36 758 342 1198 264 34.73%
Gullspecies 0.83 461 176 788 185 40.12%
Largeauk 17.54 9738 1093 25247 7724 79.32%
Auk species 0.09 49 0 106 33 66.97%
Auk / smalligull 0.42 234 20 580 178 76.09%
Largeauk/ diver species 0.07 38 10 76 22 56.39%
Passerinspecies 0.05 31 0 86 30 95.68%
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Smalbird species 1.04 581 57 1407 431 74.27%
Seabpecies 0.03 20 0 46 13 65.14%
Dolphinspecies 0.11 62 0 169 59 94.60%
Cetacearspecies 0.35 195 106 287 56 28.80%
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Table 8 Abundance and density estimates of speciesin the survey area during Survey 2 on 8 January 2019

Species

Mute swan 0.22 120 19 251 73 60.51%
Brentgoose 0.33 184 0 505 166 90%
Shelduck 0.02 10 0 28 10 97.78%
Wigeon 4.03 2238 0 6666 2259 100.92%
Teal 0.21 117 0 341 115 98.51%
Mallard 0.32 175 0 515 180 102.45%
Pintall 0.02 10 0 29 10 95.43%
Shoveler 0.19 108 0 312 104 96.14%
Common scoter 0.21 118 0 262 79 66.47%
Redbreastedmerganser 0.18 98 0 269 92 93.69%
Redthroateddiver 1.09 607 404 835 134 22%
Cormorant 7.13 3960 38 10972 3532 89.19%
Little egret 0.03 19 0 57 19 97.31%
Greatcrestedgrebe 0.28 156 19 329 101 64.92%
Oystercatcher 1.93 1071 330 1867 479 44.70%
Lapwing 0.76 421 57 848 245 58.07%
Knot 0.43 239 0 672 214 89.60%
Bartailedgodwit 0.24 136 0 300 89 65.60%
Curlew 0.65 363 20 894 276 76.20%
Greatskua 0.05 30 10 57 15 50.57%
Kittiwake 0.2 110 19 231 65 58.60%
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Blackheadedyull 2.19 1217 56 3326 1006 82.69%
Commongull 2.67 1484 419 2769 715 48.20%
Lessemlackbackedgull 0.02 10 0 28 10 93.55%
Herringgull 1.37 760 401 1168 236 30.99%
Greatblackbackedgull 0.32 178 82 301 69 38.39%
Guillemot 7.78 4321 910 10148 2911 67.35%
Razorbill 6.5 3608 0 10809 3520 97.56%
Puffin 0.02 10 0 29 10 98.09%
Hoodedcrow 0.05 29 0 85 28 96.67%
Harbour porpoise 0.35 193 106 286 57 29.41%
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Table 9 Abundance and density estimates of species groups in the survey area during Survey 3 on 23 January 2019

Broad category

All birds 51.39 28526 7600 52830 13659 47.88%
All non-aviananimals 0.35 196 113 282 53 26.75%
Species group

Goosespecies 0.57 316 0 922 325 102.93%
Duck species 6.43 3568 464 7787 2339 65.54%
Diver species 0.71 396 238 584 107 26.82%
Gannetspecies 0.02 10 0 29 10 94.90%
Cormorant species 0.07 40 10 75 21 51.40%
Corvid species 0.02 10 0 28 10 93.56%
Grebespecies 0.07 40 10 68 17 42.27%
Wader species 13.59 7542 29 21469 6944 92.07%
Skuaspecies 0.02 10 0 29 10 99.04%
Smallullspecies 12.82 7117 1283 16663 4979 69.96%
Blackbackedgullspecies 0.15 85 29 163 42 49.07%
Largegullspecies 0.42 235 29 577 174 73.91%
Gullspecies 2.15 1196 175 2390 684 57.18%
Largeauk 13.89 7712 624 20414 6531 84.69%
Auk species 0.18 99 29 186 50 50.25%
Auk / smalligull 0.26 144 19 344 104 72.52%
Largeauk/ diver species 0.09 49 10 92 24 49.01%
Smalbird species 0.13 71 10 133 36 50.89%
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Seabpecies 0.07 40 10 77 22 54.21%
Cetacearspecies 0.23 128 63 207 46 35.49%
Seal smallcetacearspecies 0.05 29 10 57 15 50.73%
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Table 10  Abundance and density estimates of speciesin the survey area during Survey 3 on 23 January 2019

Species

Brentgoose 0.57 319 0 917 318 99.75%
Common scoter 6.61 3670 515 8197 2369 64.53%
Goldeneye 0.03 20 0 56 19 93.82%
Redbreastedmerganser 0.07 40 0 88 28 71.42%
Redthroated diver 0.72 401 246 593 107 26.57%
Gannet 0.02 10 0 29 10 98.85%
Cormorant 0.04 20 0 39 13 61.65%
Shag 0.02 10 0 28 9 93.29%
Greatcrestedgrebe 0.07 40 10 68 17 42.83%
Oystercatcher 5.52 3063 0 9063 2910 95.02%
Goldenplover 1.25 695 0 2060 658 94.64%
Lapwing 0.28 155 0 451 142 91.42%
Bartailed godwit 0.09 50 0 141 47 92.91%
Curlew 0.49 271 10 615 188 69.28%
Greatskua 0.02 10 0 29 10 96.25%
Kittiwake 5.57 3091 577 7539 2303 74.52%
Little gull 0.46 255 20 643 194 75.97%
Blackheadedgull 1.38 764 47 1689 532 69.55%
Commongull 221 1225 471 2364 586 47.79%
Lesseblackbackedgull 0.02 10 0 29 10 94.66%
Herringgull 0.43 237 39 551 158 66.44%
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Greatblackbackedgull 0.18 100 29 193 52 51.91%
Guillemot 6.46 3586 582 8999 2666 74.33%
Razorbill 4.61 2558 20 7383 2454 95.93%
Harbourporpoise 0.23 128 58 206 45 34.71%
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Table 11 Abundance and density estimates of species groups in the survey area during Survey 4 on 4 February 2019

Broad category

All birds 31.78 17641 7314 29680 6862 38.90%
All non-aviananimals 0.45 253 173 339 50 19.48%
Species group

Goosespecies 0.33 182 0 533 166 91.06%
Duck species 1.71 952 225 1817 506 53.17%
Diver species 0.55 305 200 411 65 21.12%
Gannetspecies 0.71 397 192 601 127 32.01%
Cormorant species 0.38 212 86 374 89 42.04%
Grebespecies 0.44 243 84 435 108 44.49%
Wader species 6.62 3675 48 7940 2447 66.59%
Smallgullspecies 14.38 7981 2350 14394 3718 46.58%
Blackbackedgullspecies 0.14 77 29 125 29 37.54%
Largegullspecies 1.87 1037 227 2162 588 56.66%
Gullspecies 0.16 90 10 190 56 61.82%
Largeauk 3.73 2069 609 4078 1010 48.78%
Auk/ smaligull 0.2 113 20 227 63 55.39%
Largeauk/ diver species 0.03 19 0 39 13 65.75%
Smalbird species 0.09 49 10 93 24 49.29%
Seakpecies 0.03 19 0 56 18 91.84%
Cetacearspecies 0.39 216 127 312 57 25.99%
Seal smallcetacearspecies 0.04 20 0 40 13 63.95%
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Table 12  Abundance and density estimates of speciesin the survey area during Survey 4 on 4 February 2019

Species

Brentgoose 0.33 183 0 530 169 92.37%

Common scoter 1.06 591 29 1583 499 84.43%

Goldeneye 0.11 59 0 136 43 72.78%

Redbreastedmerganser 0.41 226 10 606 185 81.64%

Redthroateddiver 0.41 226 142 320 57 25.26%

Blackthroated diver 0.02 10 0 29 10 94.23%

Greatnorthern diver 0.03 19 0 57 19 101.18%
Gannet 0.71 395 181 628 131 33.15%

Cormorant 0.29 163 38 327 87 53.33%
Shag 0.05 30 10 58 17 54.10%
Greatcrestedgrebe 04 220 68 406 105 47.62%
Oystercatcher 0.96 535 10 1311 397 74.17%
Goldenplover 0.04 20 0 58 19 94.40%
Lapwing 1.45 804 0 2349 761 94.68%
Knot 0.77 428 0 1233 386 90.21%
Bartailedgodwit 0.22 122 0 340 110 90.05%
Curlew 0.74 414 39 834 233 56.29%
Kittiwake 0.53 297 116 525 126 42.20%
Little gull 0.39 215 67 420 110 51.20%
Blackheadedgulll 411 2284 503 4292 1145 50.13%
Commongull 8.54 4740 390 10813 3120 65.82%
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Lessemblackbackedgull 0.05 29 0 85 28 97.08%
Herringgull 1.67 927 200 1943 530 57.13%
Greatblackbackedgull 0.13 72 29 122 30 40.86%
Guillemot 13 725 270 1370 354 48.85%
Razorbill 2.18 1208 267 2395 626 51.82%
Harbour porpoise 0.39 215 127 301 55 25.63%
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Table 13 Abundance and density estimates of speciesgroups in the survey area during Survey 5 on 24 March 2019
: : Population L(_)wer 95% . Upper 95% : dg\t?e:l?oa:dof
Densiy sstmate | ofimaie | corfence | confderce Imt | opusion | cv g
(number) (number) (number) estimate
(number)

Broad category

All birds 14.29 7932 5259 10896 1670 21.05%
All nonraviananimals 0.57 317 59 765 216 68.10%
Species group

Goosespecies 0.07 40 0 113 36 91.17%
Duck species 0.95 528 148 981 256 48.54%
Diver species 0.2 109 58 167 34 31.11%
Gannetspecies 0.16 20 29 171 45 49.69%
Cormorant species 0.16 87 38 146 34 38.11%
Wader species 145 808 0 1807 557 68.93%
Smallgullspecies 472 2619 1244 4477 1015 38.76%
Blackbackedgullspecies 0.28 155 78 244 51 32.38%
Largegullspecies 2.22 1235 288 2706 776 62.83%
Gull species 0.39 216 96 350 75 34.74%
Largeauk 3.55 1970 1486 2535 325 16.49%
Smallauk 0.09 49 0 106 34 68.90%
Auk species 0.13 70 20 134 35 49.06%
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Auk/ smallgull 0.04 20 0 39 13 66.10%
Smalbird species 0.02 10 0 29 10 98.21%
Seabpecies 0.49 271 19 719 217 79.90%
Cetacearspecies 0.07 40 10 68 18 44.45%
Seal smallcetacearspecies 0.02 10 0 29 10 95.26%
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Table 14  Abundance and density estimates of speciesin the survey area during Survey 5 on 24 March 2019

Species

Brentgoose 0.07 41 0 114 36 87.79%
Common scoter 0.87 482 75 949 270 56%
Redbreastedmerganser 0.1 58 0 169 53 92.53%
Redthroateddiver 0.17 97 48 155 34 34.15%
Greatnorthern diver 0.02 10 0 29 10 97.52%
Gannet 0.16 89 28 172 45 50.06%
Cormorant 0.07 39 10 78 22 56.36%
Shag 0.09 50 10 98 28 56.39%
Oystercatcher 0.31 174 0 508 162 93.08%
Sanderling 0.22 122 0 369 114 93.48%
Bartailedgodwit 0.54 301 0 863 280 92.99%
Curlew 0.07 42 0 95 29 68.52%
Kittiwake 1.64 913 554 1339 239 26.15%
Blackheadedyull 0.78 434 87 865 237 54.53%
Commongull 2.1 1166 301 2486 670 57.49%
Lessemblackbackedgull 0.02 10 0 28 9 92.47%
Herringgull 2.02 1120 320 2420 665 59.37%
Greatblackbackedgull 0.42 234 76 471 124 53.06%
Guillemot 1.96 1088 792 1400 189 17.30%
Razorbill 1.33 738 458 1084 190 25.66%
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Puffin 0.13 70 19 140 39 54.68%
Greyseal 0.02 10 0 28 9 88.26%
Harbour porpoise 0.07 40 10 69 18 44.80%
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3.4 Distribution patterns and seasonal abundance

Thedistributionpattern of the mostabundanspeciesandspeciegroupsare presentedasdensitymaps,

in whichadensitysurfacedepictsthe estimateddensityof individualgper km2 (Figure4 to Figure50and
Figure 550 Figure 5.

Specie®r speciegroupsfor whichthere were few observationsare presentedasdot mapsonly Figure
52 to Figure 54andFigure 580 Figure 60.

Anthropogenicactivityis presentedasdot mapsfor referenceonly (Figure62).
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3.4.1 Distribution and seasonal abundance for all bird species

Bird distributionacrossallmonthsis shownin Figure3. OverallRosslareBayis abusysite.
There were differences in abundance for all birds across the surwatfs the highest

number of birds recorded in January and the lowest number of birds recorded in March

(Figure 3.

Table 15

Figure 3
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Number of birds recorded between December 2018 to March 2019
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Number of birds observed between December 2018 to March 2019
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Figure 4

Density of all birds (number/km?) and number of detections per segment between December 2018to March 2019
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3.4.2 Distribution and seasonal abundance for Brent goose

Brent goosewere recordedin all surveyswith the peakobservationgecordedin February(Figure
5).

Brent goosewere concentratedin the west of the surveyareafor all the five surveysmainlyin the
bay of Rosslare where the highest densities were recordregute 6.

Table 16 Number of Brent geeserecorded between December 2018 and March 2019

Brentgoose 16 52 32 118 4 222

Figure 5 Number of Brent geese observed between December 2018 and March 2019
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Figure 6

Density of Brent geese (number/km2) and number of detections

per segment between December 2018 to March 2019
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3.4.3 Distribution and seasonal abundance for wigeon

Wigeon observations were high in December with a decrease in numbers in the first January
survey. The remaining surveys had low to no numbers of the species recofiggre 7.

Wigeon were recorded mainly in the north of the survey area during December and the first
January survey. The one record of the species in the second January survey was observed in the
west of the survey area~gure §.

Table 17 Number of wigeon recorded between December 2018to March 2019

Survey 1 2 3 4 5 | Total

Wigeon 655| 236 | 1 0 0 892

Figure 7 Number of wigeon observed between December 2018 to March 2019
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Figure 8 Density of wigeon (number/km?) and number of detections per segment between December 2018 to March 2019
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3.4.4 Distribution and seasonal abundance for mallard

Mallard observations variedcross the survey area with the most observations recorded in
Decemberand a decrease in January and none of the species recorded in the remaining three
surveys Figure 9.

Mallarddistribution in Decemberand Januaryas concentratedin the north of the surrey area
(Figurel0).

Table 18 Number of mallards recorded between December 2018 to March 2019

Mallard 76 | 20 0 0 0 96

Figure 9 Number of mallards observed between December 2018 to March 2019
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Figure 10 Density of mallards (number/km?) and number of detections per segment between December 2018 to March 2019
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3.4.5 Distribution and seasonal abundance for common scoter

Common scoter were observedin all surveysand numbersvaried acrossthe months. Their
abundance peaked in the second January suRigyre 1}.

Common scoter were largelyconcentratedin the west of the surveyarea(Figurel2). Thiswas
clearin December 2018 and February 2019 where the species was concentrated in the bay of
Rosslare. This was similar for the January sunadisyugh in the second surveye species was
more concentrated in the east of the survey area.

Table 19 Number of common scoters recorded between December 2018 to March
2019

Commonscoter 161 12 370 60 48 651

Figure 11 Number of common scoters observed between December 2018 to March
2019
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Figure 12

Density of common scoters (number/km?) and number of detections per segment between December 2018to March 2019
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3.4.6 Distribution and seasonal abundance for red-breasted merganser

Redbreasted merganser observationaried across the five surveys with the least observations

recorded in the second January survey. Peak observations were recorded in Februarfigdi® (
13Figureld).

Redbreasted merganser distributionfrom December 2018to March 2019 was mainly
concentratedin the western half of the survey area within the bay of Rosslaigu¢e 14.

Table 20 Number of red-breasted mergansers recorded between December 2018 and
March 2019

Redbreastedmerganser 12 10 4 26 8 60
Figure 13 Number of red-breasted mergansers observed between December 2018 and
March 2019
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Figure 14

Density of red-breasted mergansers (number/km2) and number of detections per segment between December 2018 and March 2019
N
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3.4.7 Distribution and seasonal abundance for red-throated diver

Redthroated diver observations peaked in the first Janusmyvey with numbers recorded
decreasing to March 201%igure 15.

Redthroated diver distribution varied across the five survey aréagure 18. In December 2018,
the species was moreoncentrated in the south western section of the survey area. Distribution
varied in thewo Januargurveysandthe Februarysurvey DuringMarch2019,red-throateddiver
concentration was in the northern section of the survey area.

Table 21 Number of red-throated divers recorded between December 2018 and March
2019

Redthroateddiver 11 63 41 25 10 150

Figure 15 Number of red-throated divers observed between December 2018 and March

2019
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Figure 16

Density of red-throated divers (number/km?2) and number of detections per segment between December 2018 to March 2019
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3.4.8 Distribution and seasonal abundance for gannet
Peakobservationdor gannetwere recordedin February2019(Figurel?).
Gannet observationswere low in December and January withess than five of the species
recorded.In Februandistributionof the speciesvasconcentratedn the southeastof the survey
areaandin March gannet digbution was concentrated in the north of the survey ardagure
18).

Table 22 Number of gannets recorded between December 2018 and March 2019

Gannet 5 1 1 46 9 62

Figure 17 Number of gannets observed between December 2018 and March 2019
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3.4.9 Distribution and seasonal abundance for cormorant

Cormorant observations varied across the five surveys with peak observations recorded in the
first Januargurveyandthe leastnumberof observationgecordedin the secondJanuargurvey

(Figurel9).

Cormorant distribution wasmainly concentrated in the wesf the survey area across allirvey,
with some variation in March where the species was also concentrated in the south Fgstg

20).

Table 23 Number of cormorants recorded between December 2018 and March 2019

Survey 1

Total

Cormorant 104

392

17

519

Figure 19 Number of cormorants observed between December 2018 and March 2019
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Figure 20

Density of cormorants

(number/km?) and number of detections per segment between December 2018 and March 2019
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3.4.10 Distribution and seasonal abundance for great crested grebe

Great crested grebe were recorded in January and February surveys Bigiyr€21). Great
crested grebe distributions were concentrated in the west of the survey dfegufe 2.

Table 24 Number of great crested grebe recorded between December 2018 and March
2019

Great crestedgrebe 0 16 4 23 0 43
Figure 21 Number of great crested grebe observed between December 2018 and March
2019
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3.4.11 Distribution and seasonal abundance for oystercatcher
Oystercatcher numbers varied across the five surveys, with the prak number recored in the
second January survelyigure 23. Tisspecies was concentrated with the bay of Rosslare in the
west of the survey area across all the surveyigre 24.

Table 25 Number of oystercatchers recorded between December 2018 and March 2019

Oystercatcher 78 114 | 321 | 60 18 591

Figure 23 Number of oystercatchers observed between December 2018 and March 2019
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Figure 24

Density of oystercatchers (number/km2) and number of detections per segment between December 2018 and March 2019
£ 200w 200w £1rw £ NTW £NTW 10w £°00°W 20w £orw N
December 2018 January SOI 2019 January S02 2019 A
o /ﬁ T
g : / f
z
Legend
g f = (per sq km)
e / / § |-
f/ ,*l - 001 - 0.1
J / 0l11-02
/ =
/' W02 -0s
. j { Bl os -
: __ & z | -2
a & |20 -5
February 2019 March 2019 o 5 10 2 o -0
S G S E
/,/ / Al I 1001 - 20
g 4 / ! | Gorars pubkc s wormacen lessed nder -K).OI =50
1 / / |88 OpanGomenment bcance 20
o [CLIENT =50
A / // l Marine Institute Ireland -
4 / S fpr segnent)
4 | / HPO0098 - Marine Institute Ireland P B
/ | common scoter surveys 2018 - 2019
/ DRAWING TTLE ® 3-5
{ Density of oystercatcher
(number/km?) and number of detection per . 6-10
z segment across the Rosslare Bay survey area . 1n-1s
1 f between December 2018 to March 2019
@ / DRAWING NUMBER
,/ / HP0098-701-01-1 . 1820,
/ / VERSION [DATE Drawn | Gracied [Asproved
/ f i o503 I
/ Irr | =20
/ ; /
/ / / E l e - - Enosg;re Bay
L £112500 a4
g ‘._f'_ I,u' preyen ———n ] e freland and UK Outline
= | — ] v
@ wiGss4 uTMIoN AERIAL SURVEYING LM TED
'30‘0"»’( 5"20‘0'Vl £ ID'Q‘W 5'06""‘ £ 0UW £°200°W £°100°W
65 OF 106




]
DOCUMENTNUMBERHP00098701-01
] e DATE: 12 July 2019

AERIAL SURVEYING LIMITED

3.4.12 Distribution and seasonal abundance for golden plover
Goldenploverwere recordedin three out the five surveysflown in December the secondJanuary
surveyand inFebruary(Figure25). Low numberswere recordedin DecemberandFebruaryln the
secondJanuargurvey the species was concentrated in the west of the survey &igare 2.

Table 26 Number of golden plover recorded between December 2018 and March 2019

Goldenplover 1 0 73 2 0 1

Figure 25 Number of golden plover observed between December 2018 and March 2019
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Figure 26

Density of golden plover (number/km?) and number of detections per segment between December 2018 to March 2019
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3.4.13 Distribution and seasonal abundance for lapwing

Lapwingwere observedonly in Decemberto Februaryand not in the March survey.Peak
observations were recorded in February 20 dure 27.

In December,lapwingwere distributedtowards the north of the surveyarea.in the first January
survey, the species was distributed towards the north and weth@kurvey area, and the second
January survey and February the species was distributed more to west of the surveffigeea (
28).

Table 27 Number of lapwings recorded between December 2018 and March 2019

Lapwing | 29 | 56 | 16 | 83 0 184

Figure 27 Number of lapwings observed between December 2018 and March 2019
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Figure 28

Density of lapwings (number/km2) and number of detections per segment between

December 2018 to March 2019
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3.4.14 Distribution and seasonal abundance for knot

Knot were recorded in December, the first January survey and February &idyre 29. Th
species was distributed towards the west of the survey area in the bay of Rogsiguedq 3).

Table 28 Number of Knot recorded between December 2018 and March 2019

Knot 43 | 34 0 44 0 121

Figure 29 Number of knot observed between December 2018 and March 2019
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Figure 30

Density of knot (number/km?) and number of detections per segment between December 2018 and March 2019
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3.4.15 Distribution and seasonal abundance for bar-tailed godwit

Bartailedgodwitwere observedn allfive surveyswith e peakobservationrecordedin December
2018 Figure 3}. All five surveys showed distribution pattert@wards the westof the survey
area withthe exception of December where the species was also concentrated in the north of
the survey areas as well as the wdsigure 32.

Table 29 Number of bar-tailed godwits recorded between December 2018 and March
2019

Bartailedgodwit 61 14 5 12 31 123

Figure 31 Number of bar-tailed godwits observed between December 2018 and March
2019
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Figure 32

Density of bar-tailed godwits (number/km2) and number of detections per segment between December 2018 and March 2019
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3.4.16 Distribution and seasonal abundance for curlew
Curlew were recorded in all five surveysin the RosslareBaysurveyarea (Figure33). In
Decemberand February, Curlewdistribution were concentrated in the north and wesf the
survey areaKigure 34 and only in the west during the two January surveys and in March.

Table 30 Number of curlews recorded between December 2018 and March 2019

Curlew 112 | 43 | 27 | 52 5 239

Figure 33 Number of curlews observed between December 2018 and March 2019
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Figure 34

Density of curlews (number/km2) and number of detections per segment between December 2018 and March 2019
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3.4.17 Distribution and seasonal abundance for kittiwake

Kittiwake observations varied across the five surveys with the least observations recorded in the first
January survey. Peak observations were recorded in the setamahry survey{gure 3%.

Kittiwake distributionvariedandin December2018wasmainlyconcentratedn the north andsouthof

the surveyarea(Figure36). Duringthe observationsecordedin Januanydistributionwasconcentrated

in the southof the surveyareafor both surveyslown duringthis month. Duringthe Februarykittiwake
species were concentrated in the east and south of the survey area. Distribution varied across the
survey arean March.

Table 31 Number of kittiwakes recorded between December 2018 and March 2019

Survey 1 2 3 4 5 | Total

Kittiwake | 47 | 14 | 318| 33 | 96 | 508

Figure 35 Number of kittiwakes observed between December 2018 and March 2019
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Figure 36

Density of kittiwakes (number/km?) and number of detections

per segment between December 2018 and March 2019

S2°300N

S100N

S1I00N

£°300°W

€200 £T1orw £°300°W £200W

10w

£°300°W £200W £orw

December 2018

January SOI 2019

January S02 2019

S2°300°N

SN

520N

February 2019

March 2019

Kilometers

Contains publc seczor informason lcsazed under
$5 Open Gowmment Licance 120

[CLENT
Marine Institute Ireland

FROJECT
HPO0O098 - Marine Institute Ireland

common scoter surveys 2018 - 2019
DRAWING TTLE
Density of kittiwake
(number/km?) and number of detection per
segment across the Rosslare Bay survey area
between December 2018 to March 2019
DRAWING NUMBER

S1°300°N

SN

S1MI00N

Legend
(per sqkm)

0

001 -0.1
on-02
o2 -os
s -
o -2
o -
o -0
I 100! - 20
I 00! - 50
->50

(per segment)
e 1-2

® 3-5
@® ¢
® s

. 16-20

£°0UW_£"I0UW

£°200°W

£°100°W

| IRosslare Bay

Ireland and UK Outline

HP00098-701-01-1

VERSION [DeTE Drawn | Orecied [Approved

0 05972015 & = v

| =20

T prg E O

£1425000 2
= HiDe

ViGS34 utMION AERIAL SURVEYING LM TED

77 OF 106



'
DOCUMENTNUMBERHP00098701-01
] e DATE: 12 July 2019

AERIAL SURVEYING LIMITED

3.4.18 Distribution and seasonal abundance for little gull

Little gull were recorded in thre@ut of five survey® December, the second January survey and
February Figure 3J. Low numbers were recorded in December. Distribution in the second
January survey was concentrated in the east of the survey area androrthesast of the survey
area in FebruaryHigure 38.

Table 32 Number of little gulls recorded between December 2018 and March 2019

Littlegull | 1 0 27| 24 0 52

Figure 37 Number of little gulls observed between December 2018 and March 2019
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gulls (number/km?) and number of detections per segment between December 2018 and March 2019
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3.4.19 Distribution and seasonal abundance for black-headed gull

This species was recorded across all surveys with the peak observation recorded in February 2019
(Figure 39. Blackheaded gull distribution was mainly concentrated in the west of the survey area
for all suveysexceptin JanuaryandFebruaryin which distribution wasconcentratedin both the
westand south east of the survey ardaidure 40.

Table 33 Number of black-headed gulls recorded between December 2018 and March
2019

Blackheadedull 225 168 81 268 45 787

Figure 39 Number of black-headed gulls observed between December 2018 and March
2019
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Figure 40 Density of black-headed gulls (humber/km?) and number of detections per segment between December 2018 and March 2019
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3.4.20 Distribution and seasonal abundance for common gull
Observationsof commongullvariedacrossthe surveymonths(Figure4l).
Common gulldistribution was concentrated in the west of the survey area for December. During
the January surveys, distribution of the species varied across the survey area. In February and

March, the species was mainly concentrated in the west of the survey kigad 42.

Table 34 Number of common gulls recorded between December 2018 and March 2019

Kittiwake | 177 | 159 | 129 | 499 | 122 | 1086

Figure 41 Number of common gulls observed between December 2018 and March 2019
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Figure 42 Density of common gulls (number/km?) and number of detections per segment between December 2018 and March 2019
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3.4.21 Distribution and seasonal abundance for herring qull
Herring gull numbersaried across the survey monthBigure 43. From December to February,
the specieswas mainly concentratedn the west and north of the survey areaherring gull
distributionwas more varied during the March survdyiqure 44.

Table 35 Number of herring gulls recorded between December 2018 and March 2019

Herringgull 82 85 24 95 119 405

Figure 43 Number of herring gulls observed between December 2018 and March 2019
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Figure 44

Density of herring gulls (number/km?) and number of detections per segment between December 2018 and March 2019
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3.4.22 Distribution and seasonal abundance for great black-backed gull

Peak observations for great blablacked gull were recorded in December with a decrease in
January and February and increase in Mdfiduée 4%. Great blackbackedgulldistribution was
concentiated inthe west of the surveyareaduringDecemberand Januaryin the west andthe
north in Februaryand mainly in the north during the March survé&ygure 46.

Table 36 Number of great black-backed gulls recorded between December 2018 and
March 2019

Greatblackbackedgull 24 19 11 7 24 85

Figure 45 Number of great black -backed gulls observed between December 2018 and
March 2019
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Figure 46

Density of great black-backed gulls (number/km2) and number of detections per segment between December 2018 and March 2019
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3.4.23 Distribution and seasonal abundance for guillemot

Guillemot observations were relatively high during the five montifssurveys Figure 47.

Distribution wasvariedfor the speciesalthoughthe guillemotswere mainlyconcentratedin the

southof the survey area from December to Februaryigure 48. In March, thedistribution was
more varied across the survey area.

Table 37 Number of guillemots recorded between December 2018 and March 2019

Guillemot | 233 | 498 | 394| 86 | 114| 1325

Figure 47 Number of guillemots observed between December 2018 and March 2019
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Figure 48

Density of guillemots (number/km2) and number of detections

per segment between December 2018 to March 2019
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3.4.24 Distribution and seasonal abundance for razorbill

Peakobservationdor razorbill were recorded in the first Januansurveywith the leastnumber
recorded in DecemberKigure 49. In December, razorbills were concentrated in the north east
and south east dhe surveyarea.Duringthe Januargurveysdistribution wasconcentratedn the
south of the survey area for razorbill. Distribution for the species varied across the survey area
(Figure 50.

Table 38 Number of razorbills recorded between December 2018 and March 2019

Razorbill 44 | 406 | 265| 127 | 76 918
Figure 49 Number of razorbills observed between December 2018 and March 2019
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Figure 50

Density of razorbills (number/km?) and number of detections per segment between December 2018 to March 2019
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3.4.25 Distribution analysis for less abundant bird species

Lessabundantbird specieswere recorded sporadically throughouthe surveys. Detectionsare
shown inFigure 52.

Table 39 Number of lessabundant bird speciesrecorded between December 2018 and
March 2019
Survey 1 2 3 4 5 Total
Lessabundanbird species 24 49 31 17 27 148
Figure 51 Number of lessabundant bird speciesobserved between December 2018 and
March 2019
LessAbundantBirds
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Figure 52 Detections of lessabundant bird species(number/km2) between December 2018 to March 2019
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3.4.26 Distribution analysis for unidentified birds

Unidentified birdswere observed in all months, acrodise surveyarea (Figure 53. Detections
are shown inFigure 54.

Table 40 Number of unidentified birds recorded between December 2018 and March
2019

Unidentifiedbirds 248 636 814 250 71 2019
Figure 53 Number of unidentified bird species observed between December 2018 and
March 2019
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Figure 54 Detections of unidentified bird species (number/km2) between December 2018 to March 2019
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3.4.27 Distribution and seasonal abundance for harbour porpoise

Harbour porpoises were the most abundant namian animal species and were observed
throughout the survey period, with peak observations recorded in February 2Bit@ie 55.

Distribution patterns for harbour porpoiséFigure 58 varied across the survey area. There was
no clear pattern to the distribution of this species.

Table 41 Number of harbour porpoises recorded between December 2018 and March
2019

Harbour porpoise 5 20 13 29 4 71

Figure 55 Number of harbour porpoises observed between December 2018 and March
2019
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Figure 56

Density of harbour porpoises (number/km?) and number of detections per segment between December 2018 to March 2019
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3.4.28 Distribution analysis for less abundant non-avian animal species

Less abundamton-aviananimalspeciesvere observedin very lownumbers inMarchonly (Figure
57). Detections are shown ifigure 58

Table 42 Number of lessabundant non-avian animals recorded between December
2018 and March 2019

Greyseal 0 0 0 0 1 1

Figure 57 Number of lessabundant non-avian animal species observed between
December 2018 and March 2019
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Figure 58

Detections of lessabundant non-avian species (number/km?) between December 2018 and March 2019
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3.4.29 Distribution analysis for unidentified non-avian animals

Unidentifiednon-aviananimalspeciesvere observedin most monthsthrough the surveyperiod
(Figureb9). Distribution is shown irFigure 60

Table 43 Number of unidentified non-avian animals recorded between December 2018
and March 2019

Unidentifiednon-aviananimals 0 8 7 4 28 47

Figure 59 Number of unidentified non-avian animal speciesobserved between
December 2018 and March 2019
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Figure 60

Detections of unidentified non-avian species (number/km?) between December 2018 and March 2019
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3.4.30 Distribution and seasonal abundance for anthropogenic activity

Anthropogenicactivity, such as fishing,was observedthroughout the survey period (Figure
61). Detections are shown ifigure 62.

Table 44 Number of anthropogenic objects recorded between December 2018 and
March 2019
sy e e oo s [ a]
FishindBoat 0 5 0 2 0 7
Manmadeobject 49 95 52 41 55 292
Other boat 0 12 0 0 0 12
Figure 61 Number of anthropogenic objects observed between December 2018 and
March 2019
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Figure 62

Detections of vesselsand anthropogenic objects between December 2018 to March 2019
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4  Discussion

The surveyswere successfuih characterisinghe bird andmammakpeciegpresentacrossthe Rosslare Bay
survey area, recording a total of 9,597 birds of 42 species and two species of marine mammal.

The surveyareacanbe classedasbeingimportant for seabirdswith notabledensities of commonscoter and
Brent goose in particular being recorded.

The peak estimated number of common scoter, 1497 birds (x95% CId3305) in December 2018,
compares with a five year peak of means for Wexford Bay of 1197 from between 2010 and 2018omath
recorded at other Wexford sites in the-WeBS database (Birdwatch Ireland 2019).
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5 Conclusions

The surveyswere successfuh characterisinghe bird andmammakpeciegpresentin the Rosslarday survey
area, recording a total 9343 birds of 42 species and 72 marine mammals of 2 species. The identification rate
achieved to species level was 84.22% across the survey programme

The key speciessommon scoter, was recorded in high numbers and moderate densities, especially during a
survey in late January 2019.
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