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Abstract

Theraemaindmitedknowledgef howoffshorevindfarndevelopmentsfluencéishassemblageparticularly
at a localscalearoundhe turbinestructuresConsiderinthe existingevelsof anthropogenpressuresn
coastafishpopulationsis becomingcreasingiynportarfordeveloperandenvironmentadgulator gain
a morecomprehensivmderstandirafthefactorsnfluencinfishassemblagebBnprovingurabilityto assess
suchfishpopulations closeproximityo structurewillassisin increasinthisknowledgeén thepresenstudy
we providethe first trial use of BaitedRemoteUnderwatebtereeVideosystemgstereoBRUVsYor the
guantificatiaf motildaunan closgoroximitio offshorevindturbinesl hestudywasconductephthelrishSea
andfindsthetechnigu#o be a viablemean®f assessinghe motildfaunaof suchenvironment¥hepresent
studyfounda mixtureof speciesncludindpottomdwellersmotilecrustaceanandlargepredatoryish The
majorityof taxaobservedaverefoundio be immaturendividuals/ithfewadultindividualsecordedlThemost
abundanspeciesverethe angulaicrab(Goneplaxhomboidésandthe smaklspotteccatsharKScyliorhinus
caniculpaOfnotenthisstudywasthegenerallljowabundancanddiversitpftaxarecordedcrossallsamples,
we hypothesiséhat this reflectsthe generallypoor state of the localfaunaof the Irish Sea The faunal
assemblagesampledn closeproximityo turbinesvereobservedo alterwithincreasinglistancdromthe
structurespeciesmorecharacteristiof hardbottomenvironmentserein abundancat the turbinegeg.
HomarugiammarysCancemagarusScyliorhinuspp) andthosefurtherawaymorecharacteristiof soft
bottomgeg. Norwegiah.obster)Thisstudyhighlightshe needfor the environmentahpactsof offshore
renewablesn motildfaunato be assessedsingtargete@ndappropriatmols SteredBRUV$rovideneof
thosetools,butlikethe majorityof methodgor samplingnarinebiotatheyhavelimitationdVe concludeur
papey providin@ discussionfthebenefitandlimitationsf usinghisBRUMechniquéorassessingauna  Bruystembengealibrated thepoolusingfxedpointargetandspecialisseaGiofiwar £ vieastrandsomeexamplémagerromanalysiseingundertakein UK
withirareascloseao offshoravindfarms

Applications

A Assessing fish assemblages at offshore windfarms A Monitoring fish assemblages around habitats sensitive to trawlin
A Investigating impact of electromagnetic fields (EMF) from subseaSadbg#ariapinuloseeef Zosterapp.beds)

cables on fish assemblages A Monitoring species by species scavenger rates in response to b:
A Comparison of gill net catch vs BRUV data A Wreck fish community assessments
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Case StudWalneyffshore Windfarm

Walney Extension

MaterialandMethods

Motilefaunawassampledhearandfar fromturbinesat the WalneyOffshor&Vindfarm@/NOWHFithpermissiofromDONGEnergythe ownerof the offshoravindfarm
developmenEachwindturbinds supportedby a steelmonopiléoundationf up to 6.5 m diameteat the seabedandthe surroundingeabeds coveredy a ring of
approximatedpmofrockarmouto protecagainssedimergcourSpecieselativebundanceljversitandagestructuref motildaunavassampleavithirbenthidabitats
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atlocationsfvaryinglistanc€100m apartnearandfarto theturbinesjromeightturbinanstallation@tleast2 kmapartfromeachotherwithinthe WOWIsite (sixteen Ty Yorv LR
samplesBamplingrasalsoconductedttwoadditionakferencsitegafurthed kmfromtheturbinesjesultingha furthefoursamples : Y 22003
A SRS

Samplingsedwostere@aitedRemot&nderwatafidesystemsgsteredRUVsjleployedurindulldaylighbhoursTheSwanse&niversitgtereRU\systenusedwas T:f :f ke ‘f‘f Hr:"’fw
amodifiedersiomftheSeaGl&quipmenthichs basednsystemsisedn Australiaresearchl' hesystentonsistedftwocalibrate@anorhighdefinitiomideccameras “‘{ﬁ 'y “",;:—ﬂ f Duddon ;“I:]d:,:‘f
withinPVCunderwatdrousinganountedt a fixedpositioron a galvanisedteelframewitha 90 cmbaitpole Allfootagevasanalyse@t Swanse&Jniversitysingthe Noar ' '- ﬂ:’,{' = ! }
specialise®beaGlSoftwardevent MeasurdVersior8.51) (wwwseagiomau) Thissoftwaraevasprecalibratedisingthe SeaGlSoftwargackageCalandcameras - N T, Ty 1. ,:f: )
synchronisetlowindoraccuratéengthmeasurementé observefishandmotildaunaThefootagaevasanalysedsinghelefthandcamerdoridentificatioof bothnew N, i ‘f:
specieandspecieselativeabundancéNmak Therighthandcameravasusedin tandenwiththelefthandcamerdo producdengtimeasuremenigerehe maximum N LT
speciedNmaxwasobserved S () rer - K;m; .

I Left LocatioftheWalneyffshor&VindfarflWOWHRJevelopmeandthetenBRUMWeploymemmbcationsTopright BRU\systemreadyfordeploymentithirthewindfarm
R e S U tS arrayBottonmight BRU\&ystenmetrievetb deckreadyfordatadownloatbllowingloseproximitgeployment
Atotalof118individual®asednNmaxfroml4separatégaxaweredentifiechthe20hoursof BRUMootage FaunahbundanceidnotvarysignificantlyithincreasindistancéromtheturbineTheaveragaumber Althouglaveragemumbenpf taxarecordegersamplalid notchangesignificanthyithdistancetotal
collecteduringhisstudyOfthel4taxarecordedhemajorityverefishwhils6 weremobilerustacean3 his oftaxawasslighthgreatem samplesakermadjacendand100m fromtheturbinenstallationtmanatthe numbepftaxadidchangeFourteelifferentaxawereobserveadjacento theturbineslOtaxaat
includedthe commerciallymportantEuropeariobster(Homarusgammarys Norwaylobster(Nephrops sites4 km away,but thesedifferencesvere againnot significantAt the assemblagéevel,some 100m fromtheturbinesaandonly6 taxawererecorded! kmaway Thelownumbeiat 4 kmaway
norvegicysndediblecrab(Cancepagurus Somandividualsouldnotbeidentifietb speciesevelsowere significardifferencewerefound Pairwis@nalysishowghesedifferencem theassemblagm exist shouldetreatedvithcautiomelativeo theotherdistanceasthesamplingntensityvaslowerat that
recordedtfamiljlevelonly(eg. Paguridadriglidae Totarelativ@abundanc@Nmakpersampleangedrom betweenmll distanceairs Thedifferencesweremostpronouncebetweenhesamplesdjacento the distanceOfthe 14 taxarecordedk waspossibléo determinéengthmeasurements 11 taxa The
3 to 9 individualgfishand motileinvertebrategihdthe numbef taxarangedrom3 to 7 in anindividual turbineandthose4 kmfromthewindfarnsitedemonstratday the distincseparationf thesepoints inabilityo determinéengthsof threeof the taxawasdueto eitherindividualsot beingobserved
sampleThe averageaelativeabundanceer samplgNmak acrossall siteswas59 + 04 SD The most Thedissimilarityn the assemblagdsetweerthe turbinesandthose4 km fromthe windfarnsite are concurrentlgn bothstereocameraggurnardand goldsinnyrasse(Ctenolabrusupestrisor the
abundartaxaobservedcrossallsamplesveretheangulacrab(Goneplahomboidé¢$l.3 £ 0.3), thesmall drivenby GoneplaxishomboidsScyliorhinusaniculaHomarugammaruandNephropsorvegicus individuahotshowindeaturesufficientor measuremepurposeghermitrabs (Paguridgg Most
spotteatatsharkScyliorhinusaniculg(1 £ 0.2) andthewhitindMerlangiusmerlangy€0.9 = 0.2). fishlengtirangesvererelativelJowin comparisoto theirknowmaximurtengthsvithallindividuals

beingbelowthe size at maturatiorestimatedor each species The exceptioro this werethe
Scyliorhinida®thmosindividualseingsexuallynaturedults
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T TR — Discussion
—  Nephrops norvegicus A
— « A Muchdiscussiohasfocussednthepotentialseof offshorevindfarmirenhancingiodiversigndtheareasaroundhenforprovidingefactomarinegeservedyutthere
’ [ E—— N y o Is a deartlofdatainvestigatirgucheffectsparticularlyithirthepeemreviewedteraturandlimitedxaminatioof themethodsuitabléo collecsuchdata Wheralatadoes
T L soorinus canicul ‘ ] « © ° s existtislargelyollectedta distancéromtheturbinesisingextractivenethodsuchasbeantrawling
. | SW,,,,;M.S O 8 : Thepresenstudyfounddatato supporthenotiorthatcommunityompositioof motildaunachangeavithdistancéromtheturbinesSpeciesnorecommonlgssociatedith
. cancer pagarusilil hardoottonmenvironmenssichasH. gammary€. pagarusndtwospeciesfcatsharkScyliorninusop) weran higherelativebundancia closeproximitjotheturbines,
| Atherna provyter ° A whilstspeciexommonlgssociatetb softbottonenvironmen{ge.g. Norwegialobsteandtheangulacrab)weremoreabundanbutsideghewindfarmrhesdindingsan
| ctomoprus rpestns ° howeveonlybe consideretb be of a preliminargatureandneedto be consideredithcautiordueto the limitationsf the presentiatasetAlthoughheseweresimilar
——— ° A speciesissemblagde otherstudiepublisheththeacademiliteraturaheassemblagescordeththepresenstudywerdessdiverseWhethethisis a localeffecorthe
PT"“"_:“ ° biasassociatediththemethodologgmainso beseenbuthighlightthevaluan utilisingnultiplenethods ordetto beableto eliminatsuchpossiblexplanation®fnote
. in thisstudywasthe generallowabundancanddiversityneasuredcrossall samplesThelowabundancesf individualpotentialliimitedhe statisticghowerto most
Shade plot of 14 taxa from 20 sites sampled with BRUV systems at three diffédemmetric multidimensional scaling ordination of comramtita recorded clearhdetermintheeffecoftheturbinesandunderlinetheneedorhighnumbersfreplicates ordeito assessheseenvironmengdfectivelywitha BRU\system
distances (adjacent, 100m and 4km) from turbines at the WOWF developmentsuiig stereo BRUV systems at three different distances (adjacent, 100m and 4km) _ _ _ _ _ _ _ _ o _ _
linear gregcale intensity proportional to untransforrasdlues. from turbines sampled at the WOWF development. In conclusion, we find that stereo BRUV systems are a viable tool for assessing fish and other motileffdtsieomne thmdfammity and provide a means to elucidate

differences in community composition related to the presence of the turbine structures and associated rock armour.

Citation
GriffirRA,RobinsoJ,Wesh, GloynePhillipsT,UnswortRKH2016 AssessingishandMotild=aunaroundffshor&Vindfarmidsingsteredaited/ideoPLoSONELL(3): e0149701doi10137Jjourngboned149701

Ollin} f1¥


mailto:r.k.f.unsworth@Swansea.ac.uk
mailto:info@ocean-ecology.com
http://www.ocean-ecology.com/

