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3. [Executive Summary

The bycatch of cetaceans during fishing activitses major threat to their conservation. Bycatch vgorldwide
problem but the species most affected in Europdtantic waters including the North Sea are the barb
porpoisePhocoena phocoena bottom set gillnet fisheries and the commotplin, Delphinus delphisin
pelagic trawl fisheries.

There are three major constraints to assessingutinent impact of bycatch on small cetaceans dmrailetore, to
determining the extent of measures that need takam to reduce levels to recover populations tmaintain
favourable conservation status: the lack of reaboindance estimates; the lack of a managementvirarkdor
setting safe bycatch limits; and the lack of wedlrdloped and cost-effective methods for monitoring
populations to determine whether or not conseraatigjectives are being met. If this information aer
available, together with information on levels gthtch from monitoring programmes, Member Stateslavo
be in a position to assess the impact of bycatdhiake measures, as necessary, to ensure favourable
conservation status of small cetacean populatioims. SCANS-II project aimed to provide this inforioat

Theproject objectivewas to estimate small cetacean abundance in thié& Sea and European Atlantic
continental shelf waters, and to allow the assessara management of bycatch and other anthropogeni
threats through the development of improved metlfimdsonitoring and a robust management framework,
thus defining a clear course of action to allowydapons to recover to and maintain favourable eovetion
status. The project followed the SCANS project %4 and provides an opportunity to observe how
distribution and abundance has changed in thevierténg decade.

Theexpected resultsvere to provide:

* a management framework to determine safe limits/tatch;

» robust estimates of abundance for small cetacepnlatons in the North Sea and European Atlantic;

* recommendations for cost-effective methods for twoimg abundance between major decadal surveys; and
» trained personnel and equipment to provide ess$énfimation for management in the future.

These results were achieved through a numblkeyfieliverables

* Review and development of visual and acoustic nastiior collecting and analysing data from surveys

» Fieldwork manuals for data collection

» Trained visual and acoustic observers from manyean countries

* Completion of shipboard and aerial surveys in toettNSea and European Atlantic

* Robust estimates of abundance for harbour porpeisiée-beaked, bottlenose and common dolphin, and
minke whale for the entire European Atlantic coatital shelf

* Recommendations for monitoring small cetacean gjauis, including an analysis to investigate thegro
of different methods to detect population trends tnassess the cost-effectiveness of these methods
achieve given power

* A management framework for determining safe lirotbycatch of small cetaceans including an
application to harbour porpoise

» Dissemination of results through the project wehsitfinal project conference, and other media

The project wasoordinated by the University of St Andrews in the UK (the Bdigiary) and supported by
eleven Partners in 10 countries. The project wafif@mced by a further seven departments and utistits in
seven countries.

The project structure consisted of four preparafartions covering the development of acoustic, lsbgyd and
aerial survey methods and final resolution of thes¢hods prior to the execution of two non-recuyctions
to conduct shipboard and aerial surveys of theliNBda and European Atlantic continental shelf vgatEne
data from the surveys fed into the three main réogiActions to develop a management frameworletsafe
limits to small cetacean bycatch, to recommend fesitice for monitoring small cetacean populati@msl to
estimate abundance of small cetacean populatioves A€tions ensured that the project results wdaddvidely
disseminated: a project website; production of temnical and technical reports; scientific pulilma of
results and an end of project conference.



Technical Actions: A

A new system for the collection of acoustic datarfrharbour porpoises via towed hydrophones was olese,
and three different hydrophone mounting optionstaneke different lengths of towed hydrophone were
explored and trialled. Shipboard survey methodta(dallection and analysis) were reviewed and apes.
Line transect surveys for cetaceans need to acéouanimals missed on the transect line and asgyaesive
movement. The ‘double platform’ method used onSBANS 1994 shipboard survey was adopted and
improved. Important practical developments incluttezluse of video cameras to measure angles atsehcks,
the critical data for shipboard surveys. The tandéeraft aerial survey method used on the SCAN®119
survey was developed to use the circle-back otnademethod with a single aircraft. The methodsewe
trialled and refined on a 2 week pilot survey.

Technical Actions: C

A major survey for small cetaceans in the North &shEuropean Atlantic continental shelf waters vasied
out in July 2005, using seven ships and threeadtrdn total, 76 personnel were employed for thesys,
representing 14 European countries. Shipboardacasmsovered 19,614 km on searching effort in aa af
1,011,000 krh The aircraft flew 15,902 km on effort in good andderate conditions in an area of 353,000
km?. Thirteen different cetacean species were recoadddarge quantities of high quality visual anduatic
survey data were produced for processing and dsalys

Technical Actions: D

A robust framework to determine safe limits to droatacean bycatch was developed. The approachwesed
to test candidate management procedures with canpased simulation models to ensure that theyodmest
to a wide range of uncertainties with respect ltiology of small cetacean populations (e.g. stiakcture),
the estimation of population size and bycatch, emdronmental variability. A population model was
developed for estimating the dynamics and statisadfour porpoise populations. Example safe bydattts
for harbour porpoise were generated for SCANS#Vey blocks. The next steps required to take thigkw
forward are described.

To develop recommendations for monitoring smalhcetin populations, previously used methods were
reviewed. In addition, sighting rates of cetacdansbservers on research vessels monitoring seabétiveen
1980 and 2003 were analysed and their potentigirfmriding indices of relative abundance to monitends in
cetacean populations over time evaluated. Acoasiit'seabird’ observer cetacean data were colleridtie
shipboard survey to provide data to calculate iesliaf relative abundance. Monitoring methods wleea
tested, further developed and compared using pameadysis and cost-benefit analysis to provide
recommendations for best monitoring methods and#gol that could be followed to make this evalain
specific circumstances.

Estimates of abundance for harbour porpoise, batsle Tursiops truncatus common and white-beaked
(Lagenorhynchus albirostrigiolphin and minke whaldg@laenoptera acutorostratavere calculated from the
shipboard and aerial surveys for each survey blomkected for animals missed on the transectdirtefor any
responsive movement. Estimates were also made dsimgity surface modelling. Data from SCANS 1994
were reanalysed and SCANS-II 2005 estimates cordpeit them where possible. The main result was tha
total abundance of harbour porpoise in the North&el adjacent waters (area surveyed in 1994) dtad n
changed in 2005 but the distribution had changel @énsities lower in the north and higher in tbetk in
2005.

Administrative Actions: E and F

Information about the project and results from érevdisseminated through a project website, ndmieal and
technical reports and an end of project conferelimcaddition, results will be published in the stific
literature.

The project was managed by scientists at the Seanvh Research Unit at the University of St Andreui,
All Actions were successfully completed.

In the After-LIFE Conservation Plan, next stepsaustined for the results to be taken up at thécgdéevel.



4. Résumeé exécutif

La capture accidentelle de cétacés au cours degtéxtde péche est une menace majeure pour leur
conservation. Les captures accidentelles sont oipigme mondial ; les espéces les plus affectéesldareaux
européennes atlantiques, incluant la mer du nandt k& marsouin commuriPhocoena phocoenalans les
pécheries au filet maillant de fond et le dauphemmun, Delphinus delphisdans les pécheries au chalut
pélagique.

Il'y a trois contraintes majeures pour évaluer pant actuel des captures accidentelles sur lets pétiacés et
donc déterminer I'étendue des mesures qui doivteatpgises pour réduire les taux de captures acttles a

des niveaux permettant de rétablir ou maintenirpepulations dans des états de conservation falesrab
Celles-ci sont le manque d’estimations récentebatidance, le manque d’'un cadre de gestion permetéan
définir des limites prudentes de captures accidlestet le manque de méthodes de suivi reconnuesbles
permettant de déterminer si les objectifs de camasien sont atteints. Si ces informations étaiespahibles,

ainsi que celles relatives aux niveaux de captaceentelles fournies par les programmes de dewiEtats
Membres seraient en situation d'évaluer I'impacs dmptures accidentelles et de prendre les mesures
nécessaires pour assurer un état de conservatiorafde aux populations de petits cétacés. Le pRBEANS-

Il avait pour objectif de fournir ces informations.

Les objectifs du projet étaient d’estimer I'abonciades petits cétacés dans les eaux néritiquegddurNord

et de l'atlantique européen, et de permettre |dat@bn et la gestion des captures accidentelledaettres
menaces d’origine humaine par le développementamélioration des méthodes de suivi et d’'un cadre d
gestion robuste, définissant ainsi un ensemble dlactions permettant aux populations de retroweede se
maintenir dans une état de conservation favordlelgrojet était une suite du projet SCANS réalisé 894 et

a permis d'observer comment la distribution etdiatbance avaient changé au cours de la décennigegpass

Les résultats attendus consistaient a fournir :

* un cadre de gestion pour déterminer des limitedgmes de captures accidentelles ;

» des estimations fiables de I'abondance des popukatile petits cétacés de mer du Nord et de I'adlamt
européen ;

« des recommandations pour des méthodes efficacesuie d’abondance entre deux recensements
décennaux et

» du personnel formé et des équipements pour prothsri@formations essentielles pour la gestionriutu

Ces résultats furent réalisés au travers d’'unicentambre de produits clés:

» évaluation et développement de méthodes acoustiquiesisuelles pour la collecte des données de
recensements ;

* manuels de terrain pour la collecte de données ;

» observateurs visuels et acoustiques formés issnerbreux pays européens ;

» réalisation de recensements embarqués et aérignsreiu Nord et dans I'atlantique européen ;

« estimations fiables d’abondance du marsouin commurdauphin commun, du dauphin a flancs blancs, du
grand dauphin et du petit rorqual dans I'ensembkeahux néritiques européennes ;

* recommandations pour le suivi des populations digspeétacés, y compris une analyse de puissarge de
différentes méthodes pour détecter des tendaneesketer I'efficacité de ces méthodes pour atteinthe
puissance donnée ;

* cadre de gestion pour la détermination des limiieglentes de captures accidentelles de petitsésstac
incluant une application au marsouin commun ;

» dissémination des résultats par le sisbdu projet, une conférence de fin de projet et tiésumoyens de
communication.

Le projet fut coordonné par I'Université de Saimdiéews au Royaume-Uni, (le Titulaire) et soutenuqreze
partenaires de dix pays. Le projet fut co-finanagegept autres institutions provenant de sept pays.

La structure du projet consistait en quatre actiprEparatoires couvrant le développement des méthdd
recensement acoustique, embarqué ou aérien etdmtién finale de ces méthodes avant I'exécutierdeux
actions ponctuelles que furent les recensementnaést embarqués en mer du Nord et dans les égitixjnes
de l'atlantique européen. Enfin, les données densement furent utilisées dans les trois actiomabdes qui
consistaient a développer un cadre de gestion pembee fixer des limites prudentes de captureglantelles
de petits cétacés, de recommander des meilleuagisiyes pour le suivi des populations de petitacss, et
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d’estimer I'abondance de ces mémes populationg) &itions assurérent la dissémination large destaésdu
projet : un siteveb dédié au projet, un rapport technique, un rappoblic, des publications scientifiques des
résultats et une conférence de fin de projet.

Actions techniques: A

Un nouveau systeme de collecte de données acoestigar hydrophones tractés a été développé pour le
marsouin commun. Trois options différentes de ngmtdes hydrophones et trois longueurs d’hydrophones
tractés ont été explorées et testées. Les méthimlescensement embarqué (collecte et analyse degek)
furent revues et perfectionnées. Les recensementgtdcés par transect linéaire nécessitent dédéoessles
animaux présents mais non observés sur la ligngahsect et les mouvements des animaux en réponse a
'approche du navire. La méthode a double plategortilisée lors des recensements embarqués de SCANS
1994 fut adoptée et améliorée. Les développemeatipes principaux inclurent I'utilisation de camag vidéo

pour mesurer les angles et les distances, des épmssentielles pour les recensements embarquégthade

de recensement aérien en tandem utilisée lors ddNSCL994 a été transformée en une méthode de double
passage utilisant un seul avion. Ces méthodestériestées et raffinées au cours d’'une campagote ik
deux semaines.

Actions techniques: C

Un grand recensement des petits cétacés des éstigues de mer du Nord et de I'atlantique europfs
conduit en juillet 2005, utilisant sept naviredreis avions. Au total, 76 observateurs furent eyg$ dans les
recensements, représentant quatorze pays europ@snisansects réalisés par bateau couvrirent 4%k6ien
effort de recherche dans une zone de 1.011.060Les avions ont parcouru 15.902 km en effort dépbation

en condition bonne & modérée dans une zone deBGRIE. Treize espéces différentes de cétacés furent
notées et une grande quantité de données acousstiguele recensement embarqué et aérien d'excalente
qualités fut produite en vue des analyses ultésgeur

Actions techniques: D

Un cadre de gestion fiable pour déterminer degéisnprudentes de captures accidentelles de pétdsés fut
développé. L'approche suivie consistait a testerdes simulations informatiques des procéduresedtian
potentielles pour s’assurer gu’elles étaient fighlkans une large gamme d’incertitude sur la bielatgs
populations de petits cétacés (par exemple : sireiatles stocks), I'estimation des tailles de pdjaria,
I'estimation des captures accidentelles ainsi gqueakiabilité environnementale. Un modéle de pdmrafut
développé pour estimer la dynamique et le statsippdpulations de marsouins communs. Des limitedgutes
de captures accidentelles furent générées a tasemiple pour chaque bloc de recensement SCANBellr
poursuivre ce travail, plusieurs étapes supplénrestaeraient nécessaires.

Les méthodes antérieures de développement de remodations de suivi des populations de petits cétané
été revues et évaluées. De plus, les taux d'obsenvde cétacés par les observateurs chargés dudas
oiseaux de mer sur des navires de recherche e®®® dt 2003 ont été analysés afin d’évaluer leterge!
pour fournir des indices d'abondance relative detitpcétacés qui permettraient de suivre les tereaqui
affectent ces populations au cours du temps. Leséks acoustiques et les données d’observatelseal’™
ont été collectées lors des recensements embagjirésle calculer des indices d’abondance relaties
méthodes de suivi furent alors testées, améli@éesmparées au moyen d’analyses de puissancaretlyses
de rentabilité dans le but de fournir des recomratiods quant a la meilleure méthode de suivi ajos un
protocole qui puisse étre appliqué pour mener éstaduation dans des circonstances spécifiques.

Des estimations d’abondance ont été calculées ggmague bloc de recensement pour le marsouin comieun,
grand dauphin Tursiops truncatus le dauphin commun, le dauphin a flancs blancagénorhynchus
albirostris) et le petit rorqualBalaenoptera acutorostrajea partir des données des campagnes embarquées et
aériennes, corrigées des individus présents dignia de transect mais non observés ainsi que desements

de réponse a I'approche des navires. Les estingafiment également réalisées par modélisation apadies
densités. Les données de SCANS 1994 furent réséedyet comparées avec celles de SCANS-II 2006ypart

ou cela était possible. La principale conclusiangiue I'abondance des marsouins communs en merodil é

dans les secteurs adjacents (couverts en 1994ain’eas changé en 2005 mais que leur distributicait a
changé, avec des densités plus faibles au noldeéfevées au sud en 2005.

Administrative Actions: E and F



Les informations et les résultats issus du prajegrit divulgués au moyen du site internet du projetrapports
technique et public et d’une conférence de fin dgep. De plus, les résultats seront publiés darlgtérature
scientifique.

Le projet fut géré par des scientifiques®a Mammal Research Unidniversité de Saint Andrews, Royaume
Uni. Toutes les actions furent réalisées avec succe

Dans la perspective d’un futur plan de gestion,plexchaines étapes permettant de porter les résualéace
projet LIFE aux niveaux opérationnel et politiquatsprésentées.



5. Introduction

The bycatch of cetaceans during fishing activitses major threat to their conservation. Bycatch vgorldwide
problem but the species most affected in Europdtantic waters including the North Sea are the barb
porpoisePhocoena phocoena bottom set gillnet fisheries and the commotplin, Delphinus delphisin
pelagic trawl and other fisheries. Levelsofphocoendycatch have been assessed in several areas through
independent bycatch monitoring schemes. In padicin the early 1990s, an estimated 2,200 porpoisze
taken annually by English and Irish hake fishinghia Celtic Sea (Tregeneaal. 1997) and an estimated 6-
7,000 porpoises were bycaught annually in DaniBhegifisheries in the central and southern Norh 8 the
same period (Vinther 1999, Vinther & Larsen 2004 xesponse to concerns about the impact of thiatoh,

the Commission and seven Member States supporgetpSCANS (Small Cetacean Abundance in the North
Sea and adjacent waters - LIFE 92-2/UK/027) whiitii,994, estimated abundance of harbour porpoikiew
beaked dolphin and minke whale in these waterghfofirst time (Hammonet al. 2002). Results showed that
in some areas bycatch Bf phocoenavas likely to be unsustainable. Gillnet fishingpef on monitored vessels
declined at the end of the 1990s but it is not kmdwvether total bycatch has also declined.

By comparison, D. delphis bycatch in pelagic traiads received relatively little attention. Largemnhers were
taken in the drift net fishery for albacore tunahie 1990s (Rogan & Mackey, 2007). Average anhyahtch
for 2000-2003 in the UK bass trawl fishery has bestimated at 91 animals (Northridgeal. 2003). More
information should result from the EC-funded projeETRACET.

There are three major constraints to assessingutinent impact of bycatch on small cetaceans dmlefore, to
determining the extent of measures that need taken to reduce levels to recover populations tmaintain
favourable conservation status: the lack of reabondance estimates; the lack of a managementvirarkéor
setting safe bycatch limits; and the lack of wellrdloped and cost-effective methods for monitoring
populations to determine whether or not consermatigiectives are being met. With this informatiand
information on levels of bycatch from monitoringpgrammes, Member States could assess the impact of
bycatch and take measures, as necessary, to éagaueable conservation status of small cetaceaunlptions.

The SCANS-II project aimed to provide this informat Theproject objectivewas to estimate small cetacean
abundance in the North Sea and European Atlantitremtal shelf waters, and to allow the assessuamaht
management of bycatch and other anthropogenictthtte@ugh the development of improved methods for
monitoring and a robust management framework, dedigiing a clear course of action to allow populas to
recover to and maintain favourable conservatiotusta he project thus followed the SCANS project 294

and provides an opportunity to observe how distidiouand abundance has changed in the interverdogc.

Thesocio-economic contexof the project is that European fisheries are ui@easing pressure. Total
allowable catches and fleet capacities have detliflke Commission’s Council Regulation laying down
measures concerning incidental catches of cetadedisberies and amending Regulation (EC) No 88/89
(2003/0163 (CNS)) specifies mitigation measuresihthincrease pressure on fisheries. The sevefityuch
measures depends on the impact of bycatch on setatean populations. The results of SCANS-II giilhble
the bycatch of small cetaceans to be placed irpalption context and the recommendations on cdettafe
ways to monitor populations and on safe limitsyodich will provide guidance to Member States dred t
Commission to impose management actions that &fieisnot to allow populations to recover to or mizim
favourable conservation status, without placingianecessary burden on the fisheries sector.

The three maimxpected resultsvere:

* a management framework to determine safe limits/tatch;
» robust estimates of abundance for small cetacepmlg@iions in the North Sea and European Atlantic;
* recommendations for cost-effective methods for tmoimg abundance between major decadal surveys.

Hammond, P&t al.2002. Abundance of harbour porpoises and othaceans in the North Sea and adjacent waters.
Journal of Applied Ecolog$9: 361-376. Northridge, S. 2003. Investigatioe cetacean bycatch in a pelagic trawl
fishery in the English Channel: preliminary resuRaper SC/55/SM26 presented to the Scientific Citieenof the IWC.
Berlin, Germany. June 2003. Rogan, E & Mackey,0@2 Megafauna bycatch in drift nets for albadarea Thunnus
alalungg in the NE Atlantic Fisheries Researc86: 6-14. Tregenza, NJ& al. 1997. Harbour porpois®fiocoena
phocoengaby-catch in set gillnets in the Celtic SEGES Journal of Marine Scien&:896-904. Vinther, M. 1999.
Bycatches of harbour porpoiselocoena phocoeria Danish set net fisherie3ournal of Cetacean Research and
Management: 123-135. Vinther, M & Larsen, F. 2004. Updagstimates of harbour porpoidehpcoena phocoeha
bycatch in the Danish North Sea bottomset gilligtery.Journal of Cetacean Research and Managerfiet®-24.



6. LIFE-project framework

Project organisation

The project was coordinated by the University oA8trews in the UK (the Beneficiary) and supporbgdl1
partners: Natural Environmental Research Instiidenmark), University of La Rochelle (France), Mimy of
Environment and Sustainable Development (Frand&jsttan Albrechts University of Kiel (Germany),
University College Cork (Ireland), Ministry of Agnilture, Food and Nature Quality (Netherlands)itui® of
Marine Research (Norway), University of Gdansk érdl), Institute for Nature Conservation (Portugal),
Spanish Cetacean Society (Spain) and Joint Natomsetvation Committee (UK). The project was co+iiced
by the Danish Forest and Nature Agency, GermanrBElgnistry, Department of Environment, Heritageda
Local Government (Ireland), Institute for NaturenServation (Portugal), Spanish Cetacean SocietgdSiv
Environmental Protection Agency and Departmen&iavironment, Food and Rural Affairs (UK).
Subcontractors were Fjord and Baelt Centre (Denm&RNatur (Denmark), University of Stockholm
(Sweden), Alterra (The Netherlands), Conservatieadrch Ltd (UK) and International Fund for Animal
Welfare (UK).

Project structure

Four preparatory Actions covered the developmeaicofistic (A1), shipboard (A2) and aerial (A3) syrv
methods and final resolution of these methods @##r to the execution of Actions to conduct shiptzb(C1)
and aerial (C2) surveys of the North Sea and Eanopdlantic continental shelf waters. The data frbm
surveys fed into the three main Actions to deve@apanagement framework to set safe limits to soeddicean
bycatch (D1), to recommend best practice for maeinigpsmall cetacean populations (D2), and to eséma
abundance of small cetacean populations (D3). &ot®ns ensured that the project results would tmely
disseminated: project website (E1); productionai-technical (E2) and technical (E3) reports; ddien
publication of results (E4) and an end of projestference (E5). An organogramme of Actions inclgdead
organizations and persons is given below.

| F2: USA (Audit [€— F1: UStA Hammond & Maclec —————

RN

| AL:UStA Gordoi | | A2: UStA Borcher | | A3: UoK Sieber |

N/

| A4: NERI Teilmani |

v v

| C1: UStA Macleo | | C2: UoK Siebel |

v v
D1: UStA Hammon D3: UStA Borcher |

| D2: NERI Telmanr |

E1: UStA Sma |

E2: UStA Macleo |

E3: UStA Hammon |

E4:. UStA Hammon |

vy ¥y oy vy

E5: UStA Heinricl |

Project modifications
The Commission was informed of a new subcontra@onservation Research Limited, in December 2004.

Under Action Al, training acoustic operators om@se on théBelgicain May/June 2005 replaced the need to
hold an acoustic training workshop at St Andrewsraginally intended. Costs of thigelgica (90,000 Euro)
were covered by MUMM, Belgium; the project coveteel and subsistence costs for the acoustic tpsra

Under Action A2, Firestores were purchased instéddring laptops within the overall budget for thideo-
range kit, as approved by the Commission in Ma@bb2

Under Action A4, the length of the pilot survey uedd from 4 to 2 weeks for financial and techniealsons.
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7. Results
Summary of Project Milestones

Milestone Reference Expected date | Date of
Action of delivery ! Comp|etion
Survey platforms reserved for charter Cl,C2, A4 ptod Dec 04
Development of fixings for hull mounted Al March 05 March 05
hydrophone
Existing methods for monitoring reviewed D2 Mardh 0 June 05
Shipboard and aerial survey methods reviewed A2, March 05 June 05
Shipboard survey completed A4 April 05 April 05
Aerial pilot survey completed A4 April 05 April 05
Complete workshop to evaluate monitoring D2 June 05 Oct 04
methods and data collected during the pilot surveys
Methods for analysing survey data to estimate | A2 June 05 June 05
absolute abundance from survey data established
Finalise shipboard and aerial data collection A2, A3 June 05 June 05
methods
Complete field handbooks A2, A3 June 05 June 05
Finalisation of harbour porpoise automated Al June 05 June 05
detection equipment
Completion of training workshop for acoustic Al June 05 June 05
operators
Complete shipboard survey C1 July 05 July 05
Complete aerial surveys C2 July 05 July 05
Website updated El Aug 05 Aug 05
Supply shipboard and aerial survey data to D. 3 a2, Aug 05 Aug 05
Complete workshop to analyse monitoring data ap® Dec 05 Oct 06
draft recommendations
Management software completed D1 June 06 Dec 06
P. phocoena, D. delphand other cetacean D3 June 06 Nov 06
abundance estimated
Recommendations for monitoring cetaceans D2 June 06 Dec 06
finalised
Safe bycatch limits foP. phocoenastablished D1 June 06 Dec 06
Website updated El Dec 06 Dec 06
Final report written E4 Dec 06 June 07
Results disseminated and Conference held E5 Dec 06 Dec 06
Accounts audited F2 Dec 06 June 07

! As indicated in the proposal

2 Aerial analysis completed March 2006.
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A Preparatory Actions
Al: Acoustic survey development
Development of acoustic detection system

Porpoises produce regular narrow band click typmlsations, with their dominant energy in the frexqcy
range 115-145 kHz, which are readily discrimindteth other ocean sounds. Other small cetaceanespeci
produce similar sounds. Acoustic detection canuberaated using modern signal processing techniguneésy
exploiting the availability of considerable prodaegspower in modern, low cost, computers. Acoudétection
systems have a number of advantages over visual ®hey are less affected by meteorological comsti and
are often more predictable and consistent in {iformance than human observers. These featudes ma
acoustic data potentially valuable for monitorirgacean populations. Part of the SCANS-II projeas w
therefore to develop a system that could be dedloyethe main surveys (Action C1) to collect datassess a
towed acoustic system as a potential monitorindhoge{Action D2).

It was the original intention that an acoustic déts system developed by Gillespie & Chappell $tdne used
during the SCANS-II surveys. However, due to insesain the processing power of affordable desk@g P
coupled with advances in affordable sound digitjisiards, a new system was developed by Gillespi\W)

in which the processing load was transferred froenanalogue electronics modules used by Gillespie &
Chappell to real-time signal processing softwares hiad considerable advantages in terms of cofitv@re
being cheaper to replicate than specialist eleispibut also, more importantly, in the level ofalkthat could
be extracted from each detected porpoise clickegcdption of the system is given in Appendix Al.1.

Prior to the main survey in July 2005 (Action Cthg system was tested on two pilot surveys. Tlsgdias the
dedicated two week project pilot survey in April0B0(Action A4, Appendix A4.1). This is an area @jln
porpoise density and was an ideal location foirtgghe online data collection system and for atitey data
for development of offline click classification algthms. Additional data were also collected onda$ cruise
on the 51m Belgian research ve®elgica while on passage from Cadiz, Spain to the vesteime port of
Zeebrugge. This also provided an opportunity tmtagoustic operators for the main survey (Actid).C

The field manual for operation of the passive atiowetection system is given in Appendix A1.2.
Development and comparison of deployment optionsdallecting acoustic data from ships

To collect acoustic data on cetacean surveys (edlyehiose for harbour porpoise) that could bedufee
monitoring purposes (see Action D2), hydrophonayariare typically towed behind the survey ship; &,
there are tradeoffs in using towed arrays of déffélengths. Longer arrays will generally resnltéduced
noise levels and deeper towing depths but theynare difficult to deploy and transport than shogeays.
The behavioural response of porpoises to the swgligymay also influence how tow length affectsedebn
probability. Alternatively, there are advantagebéing able to monitor from hydrophones positiooadr
close to the bow or hull of a vessel. These incltige potential for collecting data from platformkich might
find it difficult to tow hydrophones; an ability fitetect animals ahead of the ship before they mspond to it;
and to increase the spatial and temporal overlapdas the areas monitored acoustically and visualijng
dual mode surveys.

As a step towards development of practical metliodsollecting acoustic data for monitoring porsisthree
hydrophone mounting options were explored andédaBow (two designs), Bomb (weighted depressod) a
Keel mounted designs. Relative effectiveness addigtg porpoise vocalisations was assessed byylapgla
traditional towed array design at the same timaltaw a simultaneous comparison of both systems. |
addition, the detection rates for three differemgjths of towed hydrophone, 100, 200 and 400m, wiqukored.

The basic design and attachment method for thenmatlinted hydrophones was completed in March 2005.
Trials were conducted by SMRU (UStA) in NovemberBraber 2005 on the RR®alanusin collaboration with
the Scottish Association for Marine Science (SAMSPban and in April 2005 on the R3totiain
collaboration with Fisheries Research Services jFR8berdeen. Further trials were conducted onpttogect
pilot survey in April 2005 (Action A4). Data werealysed using methods described in Appendix C2.3.

Results and conclusions are described in detéippendix A1.3. Fewer porpoise detections were nigdeoth
Bow mount designs than the 200m towed array, athoasults were only significant for one designtiBo
Bomb designs significantly underperformed compaoetthe 200m towed array. The Keel mount design was
similar to the Bomb designs and the less effeaivibe two Bow designs. As expected, the 400m toswealy
performed better than the shorter 1700m and 200aysrr
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Based on these results, we recommend that ac@ustigs should be towed at 400m, further work on
bow and keel mount designs should be pursued atieefustudies of porpoise behaviour around
survey ships should be conducted to improve unaiedstg of how this affects detection rates.

A2: Shipboard survey methods development

Since 1994, when the first SCANS project was cdroiat, there had been several key developmentyial a
and shipboard survey and analysis methods. Tormfbe development of methods to be used in the S&AN
project, the CREEM (UStA) carried out a review afalcollection and analysis methods for shipboatd d
(Appendix A2.1). The review identified new methdabat had been developed since SCANS 1994, the
development work carried out and the methods us&CIANS-II.

Three meetings were held at the University of Stirems to discuss the development of visual metkioats
would be used on the main SCANS-II shipboard sws\{@gtion C1). The meetings were integral to the
development and agreement of the methods that viimutdsted on the pilot survey (Action A4). The
development focused on achieving an automatedalggéng method and improving methods to measure
distance and angle to sightings; critical dateef&iimating abundance accurately.

The agreed method was a double platform shipbaakeg with two teams of observers. One team, “Teatk
searches from the higher platform using binocuiaabserve far away from the ship and the seccend te
“Primary”, searches with naked eye closer to thp.sFhis method was employed on the first SCANYeyiin
1994 and allows abundance estimates to be corrémtedimals missed on the transect line and foventent
of animals in response to the survey ship.

The existing data collection software Logger (depel by IFAW) was adapted for data collection oarddhe
survey ships. This software allows a data recoodethe Tracker platform to record data into a lpptomputer
in real time. The Logger program was modified tpemore effectively with double platform surveyaldn
particular, a system for automating the collectbsighting angle and distance data to improve ieayuand
avoids bias introduced by observer error was implaied. Observers had sighting buttons which whessgd
opened the sightings page in Logger, time and stataped the record, and triggered the readingybtisig
angle and distance. The system for measuring siglaigles was based on a webcam positioned on the
underside of binoculars which took snapshots ddlperines on the deck at each button press. Ao was
developed to calculate angles from the snapshetfi€hd manual for using program Logger is given in
Appendix A2.2.

A system to calculate sighting distance using a®ithnge technique was developed. The video opkoata
buffered system so that when the sightings buttas pressed, frames from the previous 6 seconastdde
were stored. This ensured that the first surfaoinipe animal was captured. The button press &iggetred the
audio system, so that the observers recordeddiggitings information via microphone to be recorded
soundcards in the data-recording laptop computee.pFoject benefited from a development in computer
hardware, the “Firestore”, which captures and stdigital imagery from video cameras and thus diieplthe
overall collection, processing and storage of irsag#ich means the technique is more transferailede on
other surveys.

Leaper designed a data validation program for titeesend of each day by observers. The prograppste
through the sighting records made throughout tlye Bach sighting had an associated audio file, whic
allowed the observer to check what they said atithe and that it had been entered correctly.si allowed
any blank field to be completed (in high densityas, the data recorder may not have had timd io &ll data
real-time). The video and webcam images for digam angle calculation, respectively, were algceli to
each sighting record and accessed through theatigiidprogram. The visual data system relied hganil
electronics and computer programming; back-up ghoes were needed should any part of the systém fai
Pre-prepared paper data sheets were availabladbrghip. Data storage on each ship was on two BO0OG
Maxtor hard drives. The Logger database and aflosishd camera imagery were backed up on both Maxtor
hard drives at the end of each survey day. Thesticodata were also backed up on both hard driMas field
manual for using the validation program and vidaoge equipment is given in Appendix A2.3.

At the final meeting under this Action, held in A@005, visual survey methods were finalised mdito be
tested on the pilot survey (Action A4) and a taakquipment and software was conducted. A traipiag for
cruise leaders on the pilot survey was developeshsure that all elements of the survey methode wavered.
Field handbooks for cruise leaders and observergiaen in Appendices A2.4 and A2.5, respectively.
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A3: Aerial survey methods development

In 1994, the SCANS survey had used a novel metkewgdldped by Hiby (CR) to estimate the proportion of
schools that were missed on the transect linertacplarly difficult problem in aerial surveys. Thinethod used
two aircraft flying in tandem and allowed the esttion for the first time of absolute abundanceardour
porpoise from aerial surveys. Since then, the ntkbianl been further developed to use a single #itbiat
circled back over sections of transect line inacétrack” pattern to achieve the same effect asvomft
following another. For SCANS-II, the question wasether to use the new racetrack method that haul U
successfully in surveys in Germany and the USAarse the earlier tandem aircraft method. This was
discussed at a one-day meeting in Cambridge, UK20August 2004 to begin work on the aerial survey
development, attended by Hammond (UStA), DonovarQ), Lovell and Hiby (CR). At the same time, a
review of recent developments in aerial survey m@srand how to implement them was carried out big Uo
(Appendix A3.1).

The programs used to collect data in the SCANSeptan 1994 no longer existed and would have hdzkto
recreated if the tandem aircraft method used foki$€ were to be used in SCANS-II. This was posdihie
would take a considerable period of time. For #reently developed racetrack method, the co-piltererall
effort and sightings data on a laptop in real tifitee observers record times abeam with a pushrbutto
connected to the laptop and give other data verbakr the intercom to the co-pilot. This avoidsadentry at
the end of each day but could be difficult in arebgery high density. However, users of the system
indicated that this was not a problem.

Some preliminary analyses were conducted, usirentgccollected German data and for data colledtethg
SCANS 1994, to determine that the analysis progras correctly implementing the method, to inveséghe
properties of the method as local density increamedompare circle-back with tandem in terms @fcgsion of
estimates, and to look for evidence that detegiimbability was higher on the second circle-baekkr This
work was completed in April 2005 and the resultfidated that the racetrack method was sound. Beazus
this and because the data collection and analysgams were already in use, it was agreed toheseatetrack
method in the main aerial survey (Action C2).

The subcontractor Conservation Research Ltd (CBgmiook the development of the data collection and
analysis software and wrote the user’s field madygdendix A3.2). The University of Kiel (UoK) orgaed
survey equipment, personnel and other logistiegcliasing of equipment for the pilot and main syswsas
organised through the University of St Andrews;amjunction with UoK.

The methods were trialled on the pilot aerial syrf4ction A4). Data collection and/or analysistsadre were
modified, as necessary, post pilot survey.

A4: Resolution of survey methods

Development work completed under actions A1-AJallinto the pilot surveys, the aims of which wiréest
all field methodologies and equipment and to tedithe cruise leaders so that they in turn cordthtobservers
on the main surveys (Actions C1 and C2). The stapdbgurvey also tested acoustic methods for future
monitoring surveys. Collection of data to estimatheindance was secondary to these aims.

Shipboard pilot survey

All of the four tenders for the pilot shipboard sy were more expensive than the budget alloc#tedsurvey
period was subsequently reduced to 2 weeks, whichdetermined to be sufficient. The tender was @dseato
Goteborg University, Sweden for the charter of ®agerak

The shipboard pilot survey took place 17-30 Aprithe Kattegat, Skagerrak and Danish Belts and was
coordinated by Macleod (UStA), Burt (UStA) and Teéinn (NERI). Other participants were the cruiseéea
for the main surveys (Cafiadas, Desportes, Leopadan, Skov, Vazquez) and personnel who had deselop
the visual and acoustic data collection systembegpie, Gordon and Leaper).

The first two days were spent setting up surveypmgant and platforms before heading to sea. Wheathee
permitted, surveying was carried out to train erueaders and test equipment. Adjustments to teavand
acoustic systems were made as the need aroseiddscigere made on the best binoculars to use &r th
tracking platform, the final design of the platfarigind on how to conduct distance and angle expetémgach
evening was spent discussing the days trainingoaslilems arising and changes to the methodologg wer
adopted. During and after the survey, field mant@ishe visual (Appendices 2.2-2.5) and acougtjmpendix
Al.2) methods were reviewed and finalised.
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The acoustic “bomb” (Action Al) was trialled bustdted in extremely noisy data and it was agreadith
would not be possible to use this method on theasaivey ships in July 2005.

Aerial pilot survey

From the six tenders, the aircraft charter forgiat survey was awarded to the highly experieridadish Air
Survey. The aerial pilot survey took place 17-24ilA2005; several 2-hour flights were conductedluree of
these days in the Great Belt area and north astaed of Fyn. Project participants were Hiby & ledi(CR),
Scheidat UoK), Greg Donovan (IWC) and the thredserieaders Van Canneyt (ULR), Gilles & Lehnert
(UoK). The new AudioVOR software and hardware vestdd and worked well. The cruise leaders weraddai
to use the programs and in the survey methodolsgyor the shipboard system, automated data calegtas
triggered through the push of a sightings buttaha@hdata were relayed verbally into an audioeystA full
report of the aerial pilot survey is given in AppgenA4.2.

Further trials of the system were conducted in a5 on regular surveys conducted by the Univetdity
Kiel, outside the SCANS Il project but lead by Sdia¢ (UoK).

During and after these surveys, protocols for @gfitbn of the data collection methods were finaliaad the
aerial survey field manual was reviewed and fimali§Appendix A3.2).

An additional training flight for the French crewlmard one of the aircraft used in the main suf¥e&jion C2)
was conducted in May 2005. The pilot had no expesgef conducting this type of survey and it was¢fore
crucial that this additional training be condugpeir to the main flights in July 2005. Van Cann@yt R) and
Lovell (CR) led the training programme.

In conclusion, the shipboard and aerial pilot sysyas informed by the development of acousticiphcil1),
shipboard (Action A2) and aerial (Action A3) survegthods, were essential preparation for the maweygs
(Actions C1 and C2).
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C Non-recurring biotope management
C1: Shipboard continental shelf surveys

Ships for the main surveys in July 2005 were setétdtrough a European Directives Open Tender Puoeed
request for ships and specification was postetarEuropean Journal and tenders were chosen aidith in
December 2005. Seven ships were chartered to sthreegrea (Table 1) and each was assigned to aysurv
stratum (Figure 1). The shipboard surveys werelgoted 27 June - 29 July 2005, except3kagerakvhich
finished surveying on 17 July.

Cruise leaders for each ship were personnel alrieaved with the project as partners or subcartns. The
remaining cetacean observers were recruited thradgbrtisements in November 2004, distributed wyitkel
ensure observers throughout Europe had the oppiyrtarapply. Forty-seven shipboard observers were
employed on short-term contracts to the Universit$t Andrews. Cetacean observers were selectext lwas
their experience of carrying out cetacean linegeahsurveys and spending extended periods atisesver,
it was also important to ensure that a mix of relities took part to allow training of observenghie countries
involved with the project. All ships were assigiew seabird observers with exceptionSkfagerakone
observer) anélars Chasel(no observer).Seabird observers were employeddhrthe cooperation of the
European Seabirds at Sea Team (ESAS), the UK Nainire Conservation Committee (JNCC) and the
Portuguese Society for the Study of Birds (SPEAY}olal, 67 personnel were employed for the shipboa
surveys, representing 14 European countries (Figure

Cruise reports for all seven ship surveys are gagAppendices C1.1 - C1.7.

Table 1: Ships used and areas (blocks) surveyeidgltine SCANS-II surveys

Ship Block | Area description Embarkation Cruise Leader
code /disembarkation port
Skagerak S Kattegat, Skagerrak and Gothenburg, Sweden Teilmann (NER|)
western Baltic
West Freezer T Northern North Sea Aberdeen, UK Desportes (FBC)
Gorm V North central North Sea Hantsholm, Denmark SKoMI]
Victor Hensen U South central North Sea Bremerhaven, Germany dldgplterra)
Mars Chaser Q West of Scotland and Irelarjd Midvagur, Faroenidéa | Macleod (UStA)
Zirfaea P Celtic Sea and northern Bay Scheveningen, Rogan (UCC)
of Biscay Netherlands
Investigador W Iberian shelf Vigo, Spain Vazquez +

Cafadas (SEC)

Visual surveys for estimating abundance

Advanced line transect sampling methods were usddglthe shipboard surveys, as described undéorct
A2 (data collection) and Action D3 (data analysi¥)e methods required two teams of observers dm gap:
a primary team to search with naked eyes and kdraeam that searched further ahead of the shijigi
binoculars from a higher platform. There were eigtticean observers per ship, including the clegier.

The data collection system on the ships was statieesart, and involved specially developed equiptrend
software as described under Action A2. Inevitabbme technical difficulties arose on some of thipssht the
start of the surveys but a shore-based “helplipah{arily Leaper, Gillespie, Borchers , Hammond and
Berggren) was available for the month so that teahmxpertise was at hand. Consequently, all simgewas
carried out to a high standard. Survey conditioasewpoor at times, particularly in the western syrstrata.
However, ships completed, on average, greatert@éof the planned survey coverage.
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Figure 1: Survey blocks defined for the SCANSHWVeys. Those surveyed by ship were S, T, V, U,&pdRN
(see Table 1). The remaining strata were surves@d &ircraft (Action C2).

Shipboard transects covered 19,614 km on searefffog in an area of 1 011 000 kifFigure 2). Thirteen
cetacean species were recorded. Sightings of hapmopoise were widely distributed throughout therth Sea
and adjacent waters, Irish Sea and around theiStaotast (Figure 3). Few sightings were made sof7°N,
corroborating expectations of lower densities afpdses in this area.

Common dolphin sightings were restricted to thetwéshe UK, Ireland, France and the Iberian Parlas
Bottlenose dolphin sightings were also more nurretouhe west. Other cetaceans recorded includellemi
fin, killer and pilot whales; striped, Risso’s, Atitic white-sided and white-beaked dolphins. The strveying
Iberian waters (block W) also encountered Cuviarid Sowerby’s beaked whales.

All data were provided to the Leader of Action [B(chers, UStA) in August 2005 in preparation fatad
validation and analysis.

Acoustic surveys

All ships towed an acoustic detection system asrdesl under Action Al and detailed in Appendix AIThe
system required little or no user input other thtamt up and data archiving. The primary role efdloustic
operator on each ship was as a visual cetaceanvebsPata were collected from all ships and 29 K@0were
surveyed on acoustic effort. 705 harbour porpoisaes were detected, of which 324 could be trackbdse
data were analysed under Action D2.
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Figure 2: Transects surveyed on effort. Grey = bbard effort; black = aerial effort.

Shipboard visual and acoustic survey in the BalSea

An additional shipOQceanograf 1] was contributed to the survey effort by projeattpers University of
Gdansk. This ship surveyed the Polish Baltic tdectldata on relative abundance of harbour porpaiseing
two weeks in July. A team of four were onboard|uding Cruise leader Kuklik (UoG). The aim of thengey
was to use methods and collect data for monitdnampour porpoises in an area where density is krtovire
very low. A single platform visual survey and amastic survey using the acoustic detection systevweldped
under Action Al were carried out. In total, the @stic and visual survey effort amounted to 1,602kithough
no sightings were recorded of harbour porpoises,gmbable acoustic detections were made. Botittiehs
were isolated clicks characteristic of harbour pige. The acoustic detection system has remainix del
Marine Station, Gdansk with a view to it being ugleding future monitoring surveys of these waters.
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Figure 3: Sightings of harbour porpoise during gtépboard and aerial surveys.

C2: Aerial continental shelf surveys

Aircraft for the main surveys were also chosenultoa tender procedure. Three aircraft from differe
companies were awarded contracts. The aircraféggueams were assigned to blocks primarily accgrtbn
proximity to their home base (Table 2). Nine obseswvere selected from the response to the adoestigin
November 2004, based on their experience of cayryut cetacean aerial surveys. Three of the nime we
selected as cruise leaders (Table 2), who actaed\agators and were responsible for entering enwirental
and sightings data during the flight.

Table 2: Areas surveyed by aircraft and associaedn leader. Block code letters refer to Figure 1.

Survey Team Block code Cruise Leader
I J,N,O,R Lehnert (UoK)
Il B,H,M,Y | Gilles (UoK)
1 B,O,R,Z Van Canneyt (ULR)
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The survey technique used was the “racetrack” nietleveloped by Hiby & Lovell (CR), as described end
Action A2. Excellent coverage was achieved; therait flew 15,902 km on effort in good and moderate
conditions in an area of 353,000 k(Rigure 2). Harbour porpoise sightings are showiFigure 3. More detail
of the survey is given in Appendix C2.1.

All data were provided to the Leader of Action EB(chers, UStA) in August 2005 in preparation fatad
validation and analysis.

D Recurring biotope management
D1: Management modelling to determine safe bycatclmits for small cetaceans

The aim of this Action was to develop a robust fearark, a fully developed and tested scientific pohae,
that uses available information to determine sgfatch limits for harbour porpoisifocoena phocoehand
other small cetacean species.

Background

In 2000, a joint International Whaling CommissidW/C)/Agreement on the Conservation of Small Cetasea
of the Baltic and North Seas (ASCOBANS) workinguwan harbour porpoise recommended the development
of a management procedure that could be used ¢ondigie limits to bycatch that would achieve conagon
objectives in the long term. This working grouptlfar recommended that computer-based simulatioretsod
be used to test the performance of the managemecedure to ensure that it is robust to a wide eanfg
uncertainties with respect to the biology of hamyoorpoise (e.g. stock structure), the estimatiopopulation
size and bycatch, and environmental variabilityispproach is similar to the approach taken in the
development of the United States of America’s PidéBiological Removal procedure (PBR) and the I'&/C
Catch Limit Algorithm (CLA). Work under Action DJoflowed from the recommendations of the
IWC/ASCOBANS working group and built upon the paysly developed scientific procedures for managing
removals from cetacean populations.

Conservation objectives

The first step in generating safe bycatch limitsdetacean species is the establishment of
conservation/management objective(s) in quantiaigvms. These are management decisions. European
policymakers have not established specific consi@rvabjectives for small cetaceans in the SCANSHy
region or, indeed, anywhere. Therefore, for theppses of this work we adopted the interim consemat
objective agreed by ASCOBANS:

* To allow populations to recover to and/or maint&8®P6 of carrying capacity in the long term.

Carrying capacity is defined as the population Hiz¢ would theoretically be reached by a poputatiothe

absence of bycatch (or other anthropogenic rempvadsthe population that can be supported bynttaral
environment at any point in time. Note that we dbmeed to know what this carrying capacity acjualito

develop management procedures to set safe bydititt. |

The ASCOBANS interim conservation objective is f@dist quantitative but two factors are not fullyfoted.

First, “long term” is not specified. We adoptedeipd of 200 years for the development of the mansmt
framework. This long period was chosen to allovfisigint time for heavily depleted populations tcoeer
even in the absence of bycatch if natural ratesaréase were low. However, because the statusmflations
in the shorter term is also of interest for conagon, it is also important to consider any delaydcovery of
depleted populations due to continuing bycatch aBse of this, the performance of the management
procedures with respect to recovery delay is ptesein our results below.

Second, the most obvious quantitative interpreatabid‘recovering to and/or maintaining 80% of camgy
capacity” is that this is an expected target thaufd be reached on average. This is importantusecas
described below, the management procedures devklopst be “tuned” to achieve the conservation dhvjec
Ouir first tuning therefore ensures that the prooesliveach or exceed the conservation objectivetarny
average (i.e. 50% of the time).

Alternatively, one could interpret the ASCOBANSdnIn conservation objective as meaning that the
population should recover to and/or be maintairiest above 80% of carrying capacity. This could be
implemented as a requirement to reach the target é&ehigher than average percentage of the tittregagh
this percentage is not specified. To capture titésrative interpretation, we also developed marreaye
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procedures that were tuned to achieve the consenvaljective 95% of the time. This is a strici@met and
this tuning produces a more conservative procedure.

In addition, although the approach used to deviiepnanagement procedures explicitly takes acaafunt
uncertainty in our knowledge, the limits to thiccartainty cannot be explicitly defined by the camagon
objective and must be determined by expert judgémiethe plausibility of the extent of our uncenisi. As
described below, we developed management procethaewere tuned to meet the conservation objective
assuming a certain level of uncertainty (valuestiaximum population growth rate and population lleve
resulting in maximum productivity that were belidwe be conservative) and then tested the robustfabe
procedures to additional sources of uncertaintioiong the approach used in the development of\t#€’s
CLA and the USA'’s PBR.

An extreme alternative is to tune the procedurendet the conservation objective in the face okarst case
scenario. By definition, this scenario has loweugibility than the scenarios for the other tuniggscified
above but, for comparison, we also present refuitihis much more conservative approach.

It is critically important to note that althoughetmanagement procedures developed here are geheric,
specific results presented below are entirely dégenon the conservation objective adopted. ¥ détermined
that alternative and/or additional conservation/agament objectives are appropriate, the management
procedures developed can easily be tuned to theobmative(s) when a final policy/management deciss
taken.

Description of management procedures

Given the adopted conservation objective, two aigitdi management procedures that could be usedivac
this objective were developed. The two managemeeolures, procedure A and procedure B, were
adaptations of the PBR and CLA procedures, respggtiFull specifications of the procedures arecdesd in
Appendix D1.1. In brief, both procedures take infation about a small cetacean population as inpditizen
they output a bycatch limit. Procedure A takesalsi, current estimate of absolute population agzaput.
Procedure B takes time-series of estimates of atespbpulation size and estimates of absolute blgcat
input. Both procedures explicitly incorporate uriaenty in the estimates of population size. Thhs, t
procedures also require estimates of the precwitime estimates of population size as input. Undecedure
A, the calculation of the bycatch limit proceedsgsa single, relatively simple equation. Undergadure B,
the calculation of the bycatch limit is slightly rrcdemanding computationally. Procedure B involves
statistically fitting a simple population modelttee input data series and then calculating thetblhidanit as a
function of several quantities estimated throughrttodel fitting.

A key element of both procedures is the abilitjttoe’ the procedure, or adjust the bycatch limststhat
specific conservation/management objectives areeaetl. Another important element of both procedises
feedback mechanism: new data on the populatiofearsed to update the bycatch limit. However, only
procedure B makes use of historical data on thelptipn. This feature of procedure B allows itiearporate
an internal protection level whereby a thresholgyation size (relative to carrying capacity) candpecified
below which the bycatch limit is set to zero. Undevcedure A, the bycatch limit is approximatelgoastant
proportion of the estimated population size.

The management procedures are applied at the lsgastidution of defined management areas. A given
procedure is applied separately to each manageaneatesulting in a separate bycatch limit for esrela.

Description of operating model

A computer-based simulation model (or operating eljodas developed for testing and comparing the
performance of the two management procedures artdriing the procedures so that one would expectdet
the conservation objective in practice. Full sgeations of the operating model are described ipekulix
D1.1.

In brief, the operating model simulates a smakhcean population over time while periodically siatirg
surveys of the size of this population. Bycatcheimoved from this population annually accordindgpyoatch
limits set by the management procedures. Impostaititt management procedures do not have knowlgidge
the true size of the population; they only havedineulated survey data and bycatch limits as inphis is the
key aspect of the simulation model that mimics hloe&zmanagement procedures would operate in readiy
thus how one would expect populations to fare utttemanagement procedures in practice. The mddeéo
cetacean population incorporates age structurejtgetependence (in birth rate), multiple subpopaife (with
dispersal among them), and environmental varigtiepresented by systematic changes in carryingctgpa
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periodic catastrophic mortality events, and randloictuations in birth rate). Survey estimates aaayated

with random error and potentially directional bi&gnilarly, bycatch is modelled as a random (anitpibally
biased) realization of the set bycatch limit. Tipemting model allows for multiple management athasdo
not necessarily correspond to the spatial rangsslgfopulations. Thus, the model allows for flexigpatial

scenarios regarding management and subpopulatigiigie (e.g. seasonal mixing).

Tuning of the management procedures

The operating model was used to tune the managemacedures so that one would expect to achieve the
conservation objective in practice. As describeavabthree different tunings were developed. Full
specifications of the tunings are described in AyipeD1.1.

The first tuning was developed in a manner simahe tuning of the CLA procedure by the IWC. The
management procedures were tuned under this soestatiat the median population status after 2@@syewas
80%. This tuning is therefore appropriate for asswmation objective of maintaining the populatair80% of
carrying capacity in the long term.

The second tuning was developed in exactly the seayeexcept that the management procedures weee tun
so that there was a 95% probability that populasiatus was80% after 200 years. This is similar to the way
in which the PBR procedure was tuned in its origtevelopment except that in the PBR developmese da
was tuned to be50% of carrying capacity, the lower limit in thengee 50-70%, and not a single target level.
This tuning is therefore appropriate for a consgowaobjective of maintaining the populatiahor above 80%
of carrying capacity in the long term.

The third tuning was developed considering a “woeste” scenario. This scenario considered wors-beses
in estimation of abundance and bycatch (AppendiXlpIThe management procedures were tuned satbrat t
was a 95% probability that population status ®@8% after 200 years (under this worst-case scenditiis
tuning is therefore appropriate for a conservatibjective of maintaining the populatiem or above 80% of
carrying capacity in the long ternunder a worst-case scenario

Figure 4 illustrates the performance of the thresngs of the management procedures with respehtto
conservation objective (long-term population stptired recovery delay. Fig. 2 shows example popriatind
bycatch trajectories under the three tunings optiogedures.

Figures 4 and 5 highlight the difference in theeéhtunings of the procedures in terms of the coaten
objective. In the first tuning, A1 and B1, the ptgiion is maintained at 80% of carrying capacitydafined by
the objective. In the second tuning, A2 and B2,pbpulation is maintained at a higher percentageaof/ing
capacity (~85-90%) because of the requirementhasae the conservation objective 95% of the timehk
third tuning, A3 and B3, the population is maintairat an even higher percentage of carrying capaed5%)
because of the additional requirement to achiegetimservation objective under a “worst-case” stenas
expected, long-term population status was highestielay in recovery was shortest under the thinthg of
procedures A and B (Figure 4).
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Figure 4: Performance of three tunings of managerpeocedures A and B under the baseline scenatiio wi
respect to the conservation objective (long-terpyation status) and recovery delay. Points repnéseedian
results from 100 simulations and error bars repregbe 90% interval of simulation outcomes. Popalat
status is defined as population size as a proportibcarrying capacity. The horizontal dashed linegicate
the conservation objective: population status = 8@Récovery delay is defined as the delay in regovta
population to 80% of carrying capacity relativedscenario without bycatch.

The delay in recovery of depleted populations &3 carrying capacity under procedure B tendeukto
shorter than under procedure A for a given tunimgjiaitial population status (Figure 4). This wasdo the
faster short-term recovery of highly depleted papiahs under procedure B because of its interraéption
mechanism (note the initial period with no bycattlkhe three lower left panels in Figure 5). In iédd,
depleted populations recovered to higher populagiatus after 200 years under procedure B thanrunde
procedure A for equivalent tunings (Figure 4).

Generic performance-testing simulations

To assess the robustness of the tuned proceduaed B, a series of performance-testing simulati@ahstwere
conducted using the operating model. These triale\intended to be generic and thus covered anaitge of
uncertainties. The performance of the managemewcepures was examined with respect to uncertainty i
initial population status, maximum population growate, shape of density dependence, survey praasid
bias, bycatch precision and bias, survey frequamclyenvironmental variability.

Results of the performance-testing simulationdiefrhanagement procedures are presented in Appedix
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Figure 5:Trajectories of population status and bycatchesportion of population size) for three tunings of
management procedures A and B under the baselemaso. Population status is defined as populasae as
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0.99 (right column). Solid lines represent mediasuits from 100 simulations and dotted lines repméthe
90% interval of simulation outcomes. The horizontshed lines indicate the conservation objective
(population status = 80%).

Implementation for harbour porpoise

Before implementing a tuned management procedypegictice it should be further subjected to species
specific simulation trials to test its performaimeéight of all of the information that is availabfor individual
species. Two important biological aspects of spgesfeecific simulation trials are life history andpopulation
structure.

With respect to subpopulation structure, a conserapproach is to create management areas ner ldrgn
the size of area within which animals are belieteedhix and interbreed freely. Based on the avadabl
information about harbour porpoise population gtreee (reviewed in Appendix D1.1), groups of SCANS-|
survey blocks represent potentially conservativeagament areas. To illustrate this, we ran thequha@s to
calculate bycatch limits for harbour porpoise foe following areas: inner Danish waters (SCANSHck S),
the northern North Sea (J, M, T), the central N&#a (L, V), the southern North Sea (B, H, U, Ygstof
Britain and Ireland (N, O, P, Q, R), and the watesund southwestern France, Portugal and Spain (W)

Table 3 presents these examipyeatch limits for harbour porpoise by groups GBIS-11 survey blocks based
on the three tunings of management procedures Aahbte that procedure A gives a higher limit than
procedure B for some blocks avide versdor other blocks. This is largely a function oét8V of the
abundance estimate; procedure B gives a lower {iait procedure A if the CV is relatively high, atiigher
limit if the CV is relatively low.
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It is important to recognise that these bycatchit$imre entirely dependent on the stated conservatyjective,
on the tunings that were used to achieve it unitfarent interpretations, and on the data that wesed to
initiate the procedure (i.e. a single abundandenast and no historical bycatch or abundance etghal hey
are therefore indicative and should not be usednfmagement purposes. Before that can happenrea séri
steps must be taken, as described below, initiayejreeing conservation objective(s) at the pdbegl. The
management procedures that were developed cay bagilined to new conservation objectives whena fi
policy decision is taken.

Table 3: Abundance estimates and exarbgtetch limits for harbour porpoise by groups GA4NS-I1 survey
blocks. Bycatch limits were calculated based salelyhe SCANS-II estimates using three tunings ehte
management procedures A and B. For procedure Brgsi estimates of abundance and bycatch were not
incorporated (assumed one animal bycaught for @@ prior to current abundance estimate). CVs of
abundance estimates for groups of blocks were péthusing the delta method.

A tuning B tuning
Area (survey blocks) Estimate CV
1 2 3 1 2 3
Inner Danish waters (S) 23,227 0.36 162 123 39 87 5 5 17
Northern North Sea (J, M, T) 37,968 0.23 305 232 73 456 287 90
Central North Sea (L, V) 58,706 0.31 434 330 104 2 36 228 71

Southern North Sea (B, H, U, Y) 134,434 0.19 1127 568 270 2124 1338 420
West (N, O, P, Q, R) 128,637 0.33 931 708 223 657 14 4 130

France, Portugal and Spain (W) 2,646 0.80 11 8 2 00 0

A population model (similar to the operating mode#}s developed for estimating the dynamics and st
harbour porpoise populationBHocoena phocoeén the North Sea and European Atlantic (Apperiailx2).
The model was fitted simultaneously to data on dhune, life history (age at sexual maturity, pregyaate
and age at death) and bycatch rate (per unit fiskifort) with data on total fishing effort as irtpirhe model
fitting was done in a Bayesian statistical framedwasing Markov chain Monte Carlo methods. The moded
fitted to data on harbour porpoise from the Unk@&agdom to illustrate the performance of the methbids
will be extended to incorporate additional datarfrother countries.

Conclusions and recommendations

Management procedures A and B compared

The management procedures A and B developed hessraitar but there are some key differences. Tig o
input to procedure A is a single estimate of abundawhereas procedure B makes use of information o
bycatch and on multiple estimates of abundan@edflable, to give a more informed assessment pfijation
status. In waters of the North Sea and EuropeamnAdl, there is information on bycatch from varisosirces
and estimates of abundance from 1994 and 2005thierBCANS surveys so there is an advantage to using
procedure B. Indeed, this was one reason why thellWC/ASCOBANS Working Group recommended the
development of such a procedure for the harboysgise in the North Sea and adjacent waters.

Another feature of procedure B is its internal potibn mechanism, which enhances the recovery et
populations by setting bycatch to zero if the pafiah is estimated to be <50% of carrying capaéttypcedure
A cannot implement such an internal protection rae@m because it relies on a single estimate afilatipn
size and cannot, therefore, estimate the levdde@pbpulation relative to carrying capacity.
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The advantage of simplicity in the original PBR g&dure, upon which procedure A is based, doesinetagy
advantage in the context of its use within the rganzent procedures developed here.

We conclude that the features of procedure B aa@dvantages that these confer are sufficient forbe
considered as the best version of the procedure.

Tuning

The three tunings developed allow for three intetigdions of the conservation objective adopted from
ASCOBANS (to allow populations to recover to andfaintain 80% of carrying capacity in the long term
The first tuning of the management proceduresigast mechanism for setting limits to bycatchabiave the
conservation objective of allowing a populationréoover to and be maintainati80% of carrying capacity.
The second tuning achieves the conservation obgofimaintaining a populaticat or above 80% of

carrying capacity. Satisfactory performance of the first and sedmmihgs depends on the availability of data
series of historical and current estimates of abond and bycatch that are essentially unbiasedthiitte

tuning is a highly conservative approach to maiitgj a populatiomt or above 80% of carrying capacity in

a worst case situatiorwhere time series of estimates of abundance acakdly are considerably biased
upwards and downwards, respectively.

If input data are judged to be of sufficient accyrthen either the first or the second tuning israpriate. If
consistent bias in either abundance or bycatcheofrtagnitude tested were considered plausible,ttieethird
tuning would be more appropriate. We recommendftvapplication/implementation for a particulaespes
in a particular region, the judgement of which hgnio use be based on an assessment of the agailabl
information. This may include conducting more siatidn testing, including the generation of alteiret
bycatch data series to reflect plausible bias,dasethe best available information in cases witésenot clear
whether or not a procedure is robust to uncergsntf the third tuning were adopted because df suc
uncertainty, more information on, in particularchich would allow a re-evaluation in the future.

Further work

As part of the project Cetacean Offshore Distritmitand Abundance in the European Atlantic (CODA),
supported by the governments of France, Irelandinsgnd the UK, further work will continue to alldive
management procedure to be applied to the commiphidaand other species of small cetaceans.

Next steps

Before a management procedure can be implementeddarticular species in a particular region, the
following steps need to be taken:

1. Agreement by policy makers on the exact consienvananagement objective(s);

2. Agreement by policy makers to implement the pdare for one or more species in one or more
regions;

3. Consideration by scientists of whether or netdtailable information for each species indic#tes
there is a need to conduct further simulationtgstd examine uncertainties that may not have been
fully explored;

4. In particular, if there is evidence for sub-plapion structure, consideration by scientists of amther
simulation testing required and/or identificatidraay sub-areas that may be considered to conthin s
populations;

5. In addition, if there is evidence of historibglcatch but no data, consideration by scientisengf
further simulation testing required including thengration of appropriate data series based onette b
available information;

6. Final determination by scientists, based orrglalts of Steps 3 - 5, of how to implement thecpdure
for each species/region;

Agreement by policy makers to implement the pdate;
Generation by scientists of bycatch limits fapacified period (e.g. 5 years);

Establishment of a mechanism for feedback afrination from bycatch monitoring programmes to
inform the next implementation of the procedure mitee period for which bycatch limits have been set
expires.

In addition, the following step will need to be stdered in the future:
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10. Planning for an absolute abundance surveypipr¢ximately) 2015.

Step 1 should clearly be made at the European. [Bullarly, Step 2 should ideally be made colleelty
although most species do not occur in all parthefEuropean Atlantic. Steps 3 — 6 can be donédygam of
scientists that have developed the procedure othmrs under their supervision/instruction. The ant@f
work involved depends on the species. The workraptished here for harbour porpoise means thatisr t
species these steps could be completed fairly Isgmither species will take longer. Step 7 is Aeothat
should be made at the European level; Step 8 egmltd taken immediately. Step 9 is very importactlse
removals from a population need to be incorporateen the procedure is re-implemented and this new
information (or lack of it) may determine which tng of the procedure is implemented in the future.

D2: Monitoring small cetacean populations

A wide variety of management related questions tighaddressed by monitoring. Here we define mdnio
as repeated assessment designed to detect chamefgetiire abundance or distribution of a small cetan
population or within a certain area. Questions thigiht be addressed by monitoring could be askédat
spatial scales. These are:

1) Regional monitoring where the requirement imtmitor the use of a specific area by a particsieacies,
e.g. monitoring relative abundance between andinwtbars in e.g. national waters, protected maphotected
areas or construction sites.

2) Population level monitoring where the requiretrierio monitor the status of a whole population.

The aim in both cases is to detect if relative alammtce changes by more than a certain percentage @egtain
time period. Monitoring to understand the impacagfarticular human activity within a defined aceethe
distribution, abundance or behaviour of animals ikdne an example of the former whereas monitoning t
advise on safe bycatch limits for a population widag an example of the latter.

Before conducting any type of monitoring of anirpapulations it is important to define the objecsivin
SCANS-II the aim of the monitoring action was tetelop recommendations for the best monitoring oekth
to be used for a particular species of small ceta@e a particular area, focusing on the harboupgise
(Phocoena phocoehgathe bottlenose dolphifTgrsiops truncatusand the common dolphiélphinus delphis
so that trends in abundance in time and spaceedetermined between major decadal surveys”. Thie ma
focus for the SCANS-II project was therefore toradd the second category above: population level
monitoring.

To address this aim, we first reviewed methodsiptesly used in monitoring temporal and spatial disem
distribution and abundance of cetacean populatidppendix D2.1). We further analysed sighting raies
cetaceans by observers on research vessels mogisaabirds during the past 24 years (between 4880
2003) and evaluated their potential for providindices of relative abundance to monitor trendsiaeean
populations over time (see Appendix D2.2). We alsalysed acoustic data collected on the main shigbo
survey (Action C1) to provide data to calculatei¢ed of relative abundance from acoustic monitoring
(Appendix D2.3). Based on the review in Appendix Dand the analyses in Appendices D2.2 and D23, w
then tested, further developed and compared patentinitoring methods in order to provide recomnatiwhs
for best monitoring method and a protocol that ddad followed to make this evaluation in specific
circumstances (Appendix 2.4). Although our datdembion, analysis and contents were focussed ohahgour
porpoise, the monitoring methods described may la¢ssuitable for other species if modified to addrgpecies
specific variation e.g. behaviour.

Review of monitoring methods

The most straight forward way to measure populatltange involves comparing two or more estimates of
abundance for a specific area made at differergdirif a series of estimates are available thifdcallow the
fitting of a curve and the estimation of a ratelo&dnge. However, it is important that abundandenasts used
in a trend analysis are comparable. It is therefoportant to have some knowledge of the spatiditamporal
movements of the population in question so thdieintly large areas are chosen for the monitarlhgreas
that are too small are covered it is possible thahges in movement patterns caused by variatons i
environment could have a large impact on abundestimates and consequently on estimates of trend.

A number of approaches have been used to collEghiation to attempt monitoring the use of a spedifirea
by specific species or the status of a whole pajmiaThese approaches include fixed point sampling
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transect sampling and mark-recapture samplinguaiy models to estimate abundance from environment
variables. There are different types of platfort ttan be used for each approach, e.g. fixed ohis@nvpoints
such as headlands, or moving survey platformssaigs and aircraft. There are also different mestafd
detection that can be applied, such as direct hisuddeo-based recordings of animals at the serfand
acoustic detections of vocalising animals. The w#shcan therefore range from very basic, yieldingpke
indices of abundance in limited areas, to very adgd yielding accurate (how close the estimate the true
value) and precise (the statistical variation itmestes generated from repeated samples) estimbédsolute
abundance across wide areas. Appendix D2.1 desdtibee different monitoring methods and indicHies
strengths and weaknesses of each one.

For any type of monitoring it is necessary to eaghat the method and the study design choserb®&#ible to
provide an answer to the question posed with aulbmfel of precision. If point estimates from setyg have
large associated variances they will have a lowgrdw detect a difference and there will be a higk of
failing to detect a change when one has occurmeolyvk as a type-2 error. Generally variances caredeaced
by collecting more data. A power analysis can iatiche ability of the analysis of available omplad
monitoring data to detect a trend of a given mamglgit Power analysis can be used in two situatfinstly for
interpretation of results of analysis of existiregal and secondly to plan studies to calculategtessary
sample size e.g. the length of time series of adoice estimates, or the coefficient of variation J©¥those
estimates, needed to detect specified rates oflgtigu change in a trend analysis.

The costs associated with research and monitofitfy@atened populations or the introduction of agement
measures to mitigate declines of populations aenafonsidered too large or take too long to shesults. A
cost benefit analysis is an essential step in degignonitoring programmes to identify the mosttesféective
methods that will fulfil the monitoring objectivend also to justify the funding that needs to benspe

The review of monitoring methods concluded thattyfpe of monitoring and which methods to use will
ultimately depend on the objective, the geograpliicea and the species of interest. In many casél likely
be a combination of methods that will supply thieigon. A power analysis to compare methods andsa ¢
benefit analysis should be part of the planningess for any monitoring programme. This will allaw
informed choice from among the available methods whll be able to supply the answer to the stafgestion
in the given time frame. These points are addrefsduer below.

Analysis of 25 years of data from platforms of oppmity to monitor cetaceans

Sighting rates of cetaceans by observers on rdsgassels and platforms of opportunity potentiphgvide
indices of relative abundance that can be usedtdtor trends in cetacean populations over time Th
European Seabirds at Sea (ESAS) database contairgeanumber of such data from shipboard visualests
that have been conducted using a rigorous protodeliropean waters over the past 25 years. While th
primary focus and study design of these surveyg nedated to seabirds, observers also recordetrgiglof
marine mammals.

As part of the SCANS-II project we explored whettier sighting rates of small cetaceans on thesegsir
might provide useful indices of relative abundaacer time (Appendix D2.2). We were particularlyardsted
in the variability of these sighting rates and thheslevel of information that they would providean analysis
of population trend. Previous studies of cetacéginiag data in the ESAS database have highligtited
complications in interpreting these data due toues of multiple vessels and observers and thettoes
opportunistic nature of the data collection. For aoalysis we focused on harbour porpoise sightimgise
North Sea.

We extracted and analysed seven of the longest, entensive, and most consistent (spatially ant vaspect
to ships used) time-series of survey effort inNloeth Sea from the ESAS database. Generalizedr lareh
generalized additive statistical models were ueatescribe the number of harbour porpoise sightesl a
function of multiple variables that might affecttéetability and abundance. The marginal predicféates of
year on number of sightings from these models fhaul associated precisions) were considered asahnn
indices of relative abundance. The coefficientsasfation (CVs) of the estimated year effects f@ seven data
subsets ranged from about 0.3 to 1.2. Estimateslative abundance with CVs at the higher end isfridnge
will provide limited information to any analysis pbpulation trend over time. However, CVs at thedoend

of this range could provide some statistical potwattetect changes in population size over time.

Relative abundance indices from acoustic data

The shipboard surveys described under Action Glviged an extensive set of acoustic data fromeaiés
ships. These acoustic data were analysed to geresainates of relative abundance of harbour psepain
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important part of the work to help formulate recoemdations for best practice in monitoring this jcatar
species. Details of this work are given in Apperidix 3.

The data were first processed and screened foohaporpoise vocalisations using a detection aflgori Next,
vocalisation “events” were classified as singleldi events (multiple clicks by one or more porpsjssingle
track (multiple clicks produced by one animal watlelear track) and multiple track (multiple clighsoduced
by one or more porpoises with a clear track). Akiag algorithm was used to estimate the perpetaicu
distance of the detections from the hydrophonetftesect line) and the effective strip half-widésw
estimated to indicate the area effectively “seailtly the acoustic detection system. Noise levalgach ship
were also measured

Survey effort from all 8 ships (the seven shipthemmain SCANS-II survey plus the Polish Baltigsbiirvey)
amounted to 28,917 km, during which 706 events3##tracked events were recorded. Sample sizes were
sufficiently large to alloweswto be estimated for only four of ships: 8erm Mars Chaser; Skageraknd
Victor HensenEstimated strip half-widths ranged from a minimah208 m Gorm) to a maximum of 235 m
(Skagerak a pooled estimate esw calculated using data from all ships, was 22 1Mean underway
measurements of noise in the porpoise frequency aried from a high of 77.4 dB r@R&/Hz (SD = 5.14)

on theVictor Henserto a low of 64.9 dB reiP&/Hz (SD = 4.23) on th&lars Chaser

Detection rates were highest in the Skaggerak &dgat (0.043 single track detections per km) amg&d off
the Iberian Peninsula (0.001 single track detestjmer km). The relationship between acoustic detecate
and of “true” density estimated from the analydisisual data (Action D3) was much improved whenustic
detection rates were corrected for ship-specifisatevels.

The analysis was completed in February 2006 anddbestic data were analysed further as part of the
comparison of methods using power analysis (seapel

Comparison of the power of different monitoring nteids to detect trends

There are a number of logistic considerations ofgudifferent monitoring methods. Detection methads
affected to varying extent by weather; we inveséddhe effect of sea state on the acoustic anietection
rates of harbour porpoises from the SCANS-II shiplsurvey data. We found that visual detectiohasbour
porpoises can only be maintained in Beaufort ssesP, whereas during acoustic surveys detection didwar
porpoises remains unaffected in Beaufort sea 8t&ieFurthermore, acoustic surveys are independdigtuf
conditions and may be continued 24 hours a dayeesathe number of daylight hours available foralisu
surveys depends on time of the year and latitudeu®éd climatic information on sea state and in&bion on
day length to explore the likely effects of thigdifferent seasons and locations. In the centmatiNSea during
July the effective survey time for harbour porpsissing visual methods (during daylight hours anseia state
<2) would be about 5.5 hours per day; for acousgthmods the effective survey time would be about@2rs

in sea state5. Because survey ships working offshore are hored 24h basis, this information is important to
consider in cost-benefit analysis when evaluatiggresults of the power analysis.

Any type of ship survey may have a bias due toaesipe moments of the animals to the vessel. Tégorese
may depend on the characteristics of the vess#, ith equipment used such as a depth soundef tbe
cetacean species under investigation. Similaridibence at which the effect occurs may also lsseleor
species specific. It is therefore important to stigate what, if any, effect the vessel may havéherbehaviour
of the species that will be monitored.

During the SCANS-II project we evaluated and depetbmethods for monitoring trends in abundancerils
cetacean species between major decadal-scale suyfeeyletails see Appendix D2.4). Methods consider
include visual shipboard surveys by cetacean drigbeesearchers, acoustic surveys using towedepyame
arrays or static moorings (e.g. T-PODs), and vigealal surveys. In particular, we took advantaigine
shipboard surveys for estimating absolute abundéhot@gon C1) to collect visual cetacean data fraealsrd
observers and acoustic data from towed hydrophoagsa Because these two methods were conducted
simultaneously on the shipboard surveys, we weleetalassess the relationship between indicedative
abundance generated by these methods (detectem) esid absolute abundance as estimated from double
platform surveys by dedicated cetacean observéis.allowed us to estimate the variation in thatreé¢
indices and to use that information to calculatepgbwer of each method to detect a trend in abwedarhere
were sufficient data from four vessels to makeetasmparisons for one species, the harbour porpoise

Harbour porpoise detection rates for both seabitdeoustic methods were positively correlated wafibolute
abundance estimates on all ships. The coefficigntariation (CV) in detection rates due to sangpkanror
were 21% and 16% for seabird observers and towdrbpiiones, respectively, using data from threefand
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vessels, respectively. Variation in the relatiopdbetween detection rate and absolute abundancegamo
observers/vessels adds 0-52% and 64-83% to theoC3&&bird observers and towed hydrophones,
respectively, depending on whether errors in tdexrmare assumed to be uncorrelated or correlatéxdtmie
density.

The power to detect an annual decline in abundah&& over a 10 year period with annual surveys was
calculated. If the errors in detection rates argbhlie density are correlated the resulting powsrsslow (less
than 0.25) for both methods regardless of how naifdrt is expended. However if errors are uncoteglaa
yearly SCANS-II type effort (about 18,000 km) wouksult in a very high power for the seabird obeerv
method (100%), while power remains low for the atmumethod (<20%).

Conclusions about the power of the two methodsédtbacoustics and seabird observers) to detectstiand
harbour porpoise abundance thus depend crucialtiie@norrelation of errors of detection rates dmsbéite
density. We do not know what this correlation iseality, but it is likely higher for the seabirdserver data.
That is, for the seabird observer data, the posvikely better represented by assuming that eams
correlated and for the acoustic method, powek@ylibetter represented by assuming that errors are
independent. In this situation, the acoustic methodld achieve only slightly less power to detetiead in
abundance compared to the seabird observer mathtioef same effort on a multi-vessel SCANS-II type
survey. However, this power is low.

The amount of effort needed to achieve a specifiggr could potentially be greatly reduced for boigthods
if a single vessel is used so that inter-survejatian could be ignored. However, this may be aygimistic
given that there may be other factors contributongpter-survey variation than just the vessel.(eagiation in
survey conditions, equipment used on the vessel).

We also estimated the variation and calculateghtiveer of different methods using a second appréauiing

only at the relative density of harbour porpoiseamed from each method without relating it to ‘ttnae”
absolute abundance as was done in the approadfib@elsabove. We compared data from four different
methods: vessel cetacean observer, vessel sedisiedver, vessel towed acoustics and aircraft visbsérver.
The calculations were based on data collected auftet sea state2 for the visual effort and Beaufort sea state
<5 for the acoustic surveys using data from the dauneships as in the analysis above. We compédethree
vessel based methods for the four ships separatelyor the aerial method we used data collectederblock
located nearest to where the four vessels weregumy. The acoustic detection rates were correfciedessel
noise.

In general, a higher power is achieved for the samneey effort using the cetacean ship observeittzd
seabird observers compared to the other two metfid@soverall best performing method was the sdabir
observers. For one shipkagerakthe power is almost identical for all three véssethods and almost twice
the effort is needed for the aerial observers taioka similar power. For the other three vesdwsaicoustic
method needs about twice the effort to achievendasi power to that of the cetacean ship obsermdrthe
seabird observers. The results for these two laiseial methods seem independent of the vessel used
However, the acoustic method performs better oresegssels than others indicating the need tohest t
performance of acoustic equipment on any specigsel to estimate the power in each case.

The main drawback with this second approach islthetuse there is no information about how thexiode
relative abundance relates to absolute abundarebave to assume that changes in the relative aboad
observed during the surveys are indicative of charig absolute abundance. Other assumptions fosélsiond
approach are that all other (logistical, biologiaatl environmental) factors stay the same betwaemgs and
that there is no additional variance affectingititeex from e.g. ship’s equipment, observers, weatte
Unless all these other factors do stay the sanvedeet surveys, the calculations and resulting pasirg this
approach will likely overestimate the power to deteends.

Cost-benefit analysis of different monitoring mettie

The cost of the different methods that can be €sechonitoring trends in abundance depends on dkeaf
renting a platform (ship or aircraft), hiring obgers, the number of hours available for observatmn
recordings, the cost of the equipment and theafomhalysis of the data. These costs and the diléieof
methods may vary from country to country. In oumparison of the costs of the different monitoringthods,
we use average weather conditions from the Nor¢hitsduly and fixed prices approximately accordim¢ghe
costs of the SCANS-II survey.

It is not possible to compare static acoustic nawinig directly to the mobile methods because thea dallected
are fundamentally different.
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We assumed the time needed for analysis for eaphmsimth of data might be two months for a full SC2xl|
double platform absolute abundance visual survey weeks for a single platform relative abundarnisaal
survey, one month for a towed acoustic survey,areimonth for aerial survey.

In Table 4 we compare the costs of using differeanitoring methods to detect a 5% trend in abunelawver

10 years with annual surveys, using data collefttad the vessebkagerakn the SCANS-II survey area S and
the aerial survey conducted in area L, as an exaniple required effort to achieve the given povesuanes
that there is no change in logistical, biologicadl nvironmental factors between the annual suraegighat
there is no additional variance affecting the inftexn e.g. ship’s equipment, observers, weather@teen that
these assumptions will not be met over a 10 yeanitoring period, the required effort and resultoggt should
be regarded as an absolute minimum.

Table 4: Comparison of the cost (in Euro) to dete8®6 trend over 10 years with annual surveys ffieent
monitoring methods using harbour porpoise data ftbmSkagerak in block S and the aerial surveydokoL.
Power is taken from Appendix D2.4 Figure 9 (botfmanel). Effort costs are based on the costs ofeVess
charter, observer salaries and hours in a day salédor surveying (Appendix D2.4 Table 2). Analysists are
calculated based on the number of months neededllert data to achieve the required annual effurg
number of months to analyse one month of datasafaty of 4,500 Euro per month. Equipment costsfare
single vessel/aircraft and assumed to last 5 years.

Method Power Annual | Annual = Annual Total Total cost to
effort effort | analysis equipment detect trend

required cost cost cost over 10 yrs

Absolute abundance —  78% 2,500 km 152,334 15,000 40,000 1,713,000

visual ship survey —

large ship

Relative abundance — 78% 2,500 km 130,221 3,750 4,000 1,344,000

visual ship survey —

large ship

Relative abundance — 78% 2,500 km 56,511 3,750 4,000 607,000

visual ship survey —

small ship

Relative abundance — 7% 2,500 km 3,686 3,750 4,000 78,000

visual ship survey —
platform of opportunity

Relative abundance — 78% 2,500 km 31,634 1,875 20,000 355,000
towed acoustic survey -
large ship

Relative abundance — 78% 2,500 km 13,206 1,875 20,000 171,000
towed acoustic survey -
small ship

Relative abundance — 78% 2,500 km 921 1,875 20,000 48,000
towed acoustic survey -
platform of opportunity

Absolute abundance —  79% 4,500 km 19,946 3,845 10,000 248,000
aerial survey

The costs of monitoring to detect the specifieddrever 10 years are heavily driven by the costa@kurvey
platform. Use of a small vessel instead of a lange approximately halves the cost for both visudl @wed
acoustic methods, and both methods are approxiynatebrder of magnitude cheaper if there are np sbsts
compared to the use of a large ship. Caution shoeilekercised when considering the cheapest opieceuse
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they are based on platforms of opportunity beirglalsle on a regular basis at appropriate timescandring
the necessary areas. If this is not the cass, la=ly, these cheaper options would not provideriecessary
data.

Excluding the platform of opportunity cases, visothods are approximately four times more expertsign

towed acoustic methods, primarily because acodsti& can be collected for approximately four titoeger at
sea and thus ship costs are correspondingly lesgeter, this balance in favour of the towed aceousigthods
is offset by the fact that this method is currewihyy appropriate for harbour porpoise, whereasalimethods
are appropriate for all small cetacean species.

Recommendations

Our analyses show that three methods are suitabladnitoring trends in harbour porpoises - shipd@and
aerial visual surveys and towed acoustic surveyshgs. Other methods may also be appropriateneut t
statistical power of these could not be testedimdgtudy. For example, static acoustic monitotiag proven
valuable in small scale monitoring and there iptél for using this method for large scale mariitg of
trends; further work is needed to test the metloodHis application. Satellite tracking is ideat foonitoring
movements (including migrations) and distributian bot trends in abundance. Mark-recapture anabyfsis
photo-identification data is effective for coagtapulations of bottlenose dolphins but is suitatdiher for
species without appropriate individual markings, foo large offshore populations. Mark-recapturalgsis of
genetic identification data from biopsies couldgmaially work for all species but obtaining a sciint sample
would likely be difficult for most species and esiadly for large populations such as the harbouppise.

The costs of the shipboard methods depend on theoohéself but also on the ship used. Large shipyg be
needed in offshore areas, whereas smaller oned beulsed in more sheltered inshore areas wheretsel
could overnight in port. Platforms of opportunitg &heapest but their value depends critically bether they
are operating at appropriate times in approprietasa

When making recommendations for best practice fanitaring trends, practicalities must also be cdesed
and it is likely that a combination of methods vl optimal and that some methods will be bettesdéme
areas than others. For example, visual detecti®s decrease with increasing sea state while dacaletection
rates are not significantly affected, however, lopiirones can only be towed in waters deeper than 10m

In smaller areas such as SACs, photographic ideetiin and mark-recapture analysis methods proaide
viable option for bottlenose dolphins and potefytiather species. An alternative for monitoringiaur
porpoises in smaller areas is static acoustic maong using T-PODs.

The analysis presented here focuses on the hapogpoise, the only species for which there exiffigant
data for a comparison of methods using power aizgalybe issue of how relevant this analysis istteeo
species is an important one. Visual monitoring ro@shcan be used for all small cetacean specigsisut
currently not possible reliably to distinguish sipeof dolphins using acoustic methods.

Based on the analysis of statistical power andloeséfit the following recommendations apply fornitoring
harbour porpoises. Comments are made on the apiliigo other species where appropriate.

1) All three methods tested (visual and towed atboghip surveys and aerial surveys) can achieffemunt
power to detect trends in abundance with achieveltidet and are therefore recommended for long term
monitoring. Visual methods are also appropriateofber less abundance species (i.e. most dolphin
species), but power to detect trends will be loaret, therefore, the cost to detect an equivalenttwvill
be higher.

2) For all species, features of the monitoring radtihould be kept as consistent as possible (vessel
conditions, observers, noise etc.) between sungeyeduce survey-related variation and thus inereas
power to detect trends.

3) Platforms of opportunity using visual and/or @stic methods are the cheapest way to monitor barbo
porpoises (and other small cetaceans using visaetiiods). However, the success of using such vessels
depends on finding a vessel (or vessels) that kkeapty and effectively accommodate observers and
equipment and that cover appropriate areas atxdeiispeeds. These criteria are seldom fulfilledeemlly
since long term monitoring ideally requires theditions to be consistent. Ferries may be suitabme
areas but spatial coverage is likely to be pooabse of the fixed routes covered. Research vessels
conducting annual monitoring of e.g. oceanographiysb resources (e.g. IBTS) have the potentiddego
valuable platforms of opportunity for monitoringtfifey take place at the right time(s) in the riglaice(s).
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4) Aerial surveys are a cost efficient way to caridudedicated survey in a specific area at a Spéione for
all species, in part because they can cover arlarga in a given time than any other method. Henev
they are limited by the range of the aircraft.

5) For the harbour porpoise, towed acoustic suraeg<heaper than visual surveys because theytdelgo
on daylight and are less weather dependent andftinera larger area can be covered in shorter time.
However, the acoustic characteristics of a vessbétused in acoustic surveys should first bedeste
because some vessels are too noisy for towing pihdrees.

6) Combining visual surveys with towed hydrophoses/eys on the same vessel is a cost effectivettieee
two independent data sets from the same area.

In Table 5, we give a summary assessment of theeal different methods of monitoring for the most
common species in European Atlantic waters. Whielthod should be used in practice will depend ange
of factors including: the range of species to baitooed; the area(s) to be monitored; the objestofethe
monitoring programme; the costs of monitoring thiage those objectives; and the logistical lim@as of the
methods.

Table 5: Overview of the most common cetaceanepé@tiEuropean waters and the potential for using
different monitoring methods. “Partly” means thaetmethod may work in some areas and/or for someepn
“?” means that the method may work potentially this has not yet been verified.

Visual monitoring Acoustic monitorifig Mark-recapture

Ship | Aerial | Land | Towed Static Photo-fd| Genetic
Harbour porpoise Yes Yes Partly Yes Yes No Partly
Bottlenose dolphin Yes Yes Partly Partly Partly Yes Yes
Common dolphin Yes Yes No ? ? Partly Partly
White-beaked dolphin Yes Yes Partly ? ? Yes Yes
Minke whale Yes Yes No No No No Partly
All other species Yes Yes Partly ? Partly Partly rtipa

1. Using observations from land to make infererad®sut population trends requires detailed knowledfye
the movements and any migration patterns of anindlis is really only appropriate in narrow straits
off headlands where all or a known population passihin sight of land, e.g. for gray whales, boather
right whales.

2. The distinct sounds made by harbour porpoisdeerttzem easy to detect acoustically. However, it is
currently not possible to distinguish differentpliih species acoustically reliably.

3. Alimited number of species have individual nrayk that are appropriate for photo-identificatigtudies
to provide data for mark-recapture analyses. Akaps can potentially be studied using genetic erark
how well this works depends on the practicalitplofaining regular biopsy samples. However, obtagnin
sufficient sample sizes to estimate the size gélpopulations will likely be logistically imposkb

D3: Abundance estimation

Aerial survey data analysis

Aerial survey data were first validated and thediie strip half-widthésw estimated for harbour porpoise
from the “race track” data collected under Actiod. Eew problems were identified with the data; éhthet
were mostly resulted from periods when GPS recanefe not received. The analysis was completed by Hi
(CR) in December 2005. Theswfor harbour porpoise groups was estimated to b&70km (SD = 0.0561)
under good conditions and 0.107 km (SD = 0.0338eumoderate conditions. Details are given in Aplpen
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D3.1. The results of these analyses were passeRBEEM (UStA) in December 2005 for the next stafje o
analysis.

Harbour porpoise abundance for each survey blockestimated using conventional line transect metiaod
incorporating the above estimatesesiv Total abundance over all aerial survey blocks %3091 (CV=0.33;
95%CI=59,063-204,163). Mean group size was estunatide 1.29 (CV=0.02; 95% CI=1.23-1.35). More
detail is given in Appendix D3.2. Estimates of atbaimce for bottlenose dolphin, common dolphin, white
beaked dolphin and minke whale were generated usingentional line transect methods, corrected for
availability bias using data from the literatureomd detail is given in Appendix D3.3.

Analysis of the aerial survey data was completddanch 2006. These results were then combined nsghlts
from the analysis of the shipboard data to gen¢otisd estimates of abundance for the whole suavey (see
below).

Shipboard survey data analysis

Validation and analysis of the shipboard survewaaas carried out at CREEM (UStA) with assistamoenf
SMRU (UStA). Validation was time-consuming, maidiye to missing data, but was completed in early
February 2006. Data analysis used Mark Recaptwsiie Sampling (MRDS) methods (as described under
Action A2) to generate abundance estimates for spehies in each survey block for which there were
sufficient data. Appendix D3.4 gives details of thethods used to analyse the shipboard surveyaddta
details of how the data were treated in analysis.

Estimates of absolute abundance

Estimates of abundance were calculated from thgbshrd surveys for each survey block, correcte@mimals
missed on the transect line and for any respomsiveement. These are design-based estimates thatrré¢he
survey design to provide a representative samplealecoverage probability) of each block. Estimatere
possible for five species: harbour porpoise, bottse dolphin, white-beaked dolphin, common dolzind
minke whale. There were too few data to calculaterates for white-sided dolphin or striped dolphin
estimates were made for common and/or striped dol@hich can occur in mixed schools), and for whit
beaked and/or white-sided dolphin (i.e.lagenorhynchuspp). Table 5 gives these estimates and also
combines them with those from the aerial surveyite total estimates of abundance for the wholeesuarea.
Estimates for each species in each survey blocgiaem in Appendix D3.4.

Table 6: Estimates of abundance estimates for @&NS-II study area from both the shipboard andaleri
surveys in 2005. CVs are given in parentheses @grblimal 95% Cls are given in square brackets

Species Shipboard Aerial Total

Harbour porpoise 275,527 (0.25) 110,090 (0.32)385,617(0.20) [261,266-569,153]
Bottlenose dolphin 10,673 (0.31 1,972 (0.45) 12,645(0.27) [7,504-21,307]
White-beaked dolphin 11,910 (0.26 10,76483) 22,664(0.42) [10,341-49,670]

White-beaked and/or 27,227 (0.38) 10,754 (0.83)] 37,981(0.36) [19,169-75,255]
white-sided dolphin

Common dolphin 30,511 (0.35) 32,855 (0.82) 63,366(0.46) [26,973-148,865]

Common and/or striped| 55,909 (0.28) 33,495 (0.80)| 89,404(0.35) [46,110-173,349]
dolphin

Minke whale 13,281 (0.36)| 5,333 (0.55) 18,614(0.30) [10,445-33,171]

In 1994, harbour porpoise abundance was estimetetthe SCANS survey to be 341,366 animals (CV=0.14
95% CI = 260,000-449,000) in an area of 1,030,063 Khe estimate for 2005 is higher but from a laayea
(1,370,114 krf). An estimate for 2005 for the survey blocks tt@ter approximately the same area as surveyed
in 1994 is approximately 335,000 (CV=0.21). Cleathere was no difference in the abundance of harbo
porpoises in 1994 and 2005. However, in 2005 aeedapsity in survey blocks north of 56°N was

35



approximately half the density estimated in 1994 average density in survey blocks south of 56°R005
was approximately twice the density estimated @&41Both these differences are significant at e 5
probability level.

The estimates for white-beaked dolphins and minkales in 2005 are also higher than those estimated
1994. White-beaked dolphin abundance in the Nogth (8he area for which estimates were availablbmth
years) was estimated at 7,856 (CV=0.30) in 199414n862 (0.29) in 2005. For minke whale, estimated
abundance in the North Sea was 8,445 (CV=0.24994 hind 10,541 (0.32) in 2005. These differencesat
significant.

The estimates for bottlenose and common dolphitherdrst for the entire European Atlantic contited shelf.
For bottlenose dolphins the estimates include thalgesident populations around the coasts ofBrjt

Ireland, France Spain and Portugal and also animashore waters, especially in the Celtic Setdiso off
western Scotland and around the coasts of SpaifParidgal. Common dolphin abundance was concedtrate
off the coast of Ireland, in the Celtic Sea andteresChannel, and the coasts of Spain and Portugal.

Density surface modelling

Conventional line transect sampling methods proestenates of abundance for predetermined sunaemkbl
but do not provide any information on density éihar spatial resolution. Constructing a model iniet
variability in animal density is explained by phyedi and environmental covariates not only provislesh
information but also allows abundance to be estch&br areas that are different to the survey darkginally
defined for the survey. Estimates may also havatgreprecision. Density surface modelling is thuseaful
technique to obtain additional information on dmsition and abundance if suitable covariate dadzasailable.

SCANS-II in 2005

There were sufficient data to apply these metho@stimate a density surface for harbour porpasemon
dolphin and minke whale from the SCANS-II data2005. From these models, abundance was estimated fo
the whole area and (for harbour porpoise and mivtkale) for the same area surveyed by SCANS 1994.

The explanatory covariates that were availablecamgidered in the modelling were latitude and larg,
depth, distance from coast, seabed slope and gtpedrientation of the slope). Only covariatestt
explained a significant amount of variability iretdata were retained in the models. Details ohtbthods are
given in Appendix D3.5

Models for all species included a two-dimensiomabsth term of latitude and longitude. They expldii&%,
40% and 28% of the deviance for harbour porpoisencon dolphin and minke whale, respectively. Theleho
for harbour porpoise showed a tendency for aniteads/oid deep water and to avoid being too closa too
far from the coast. Common dolphin showed a genieralency towards being offshore. Seabed aspecawas
feature of the models for common dolphin and miwkale; the fitted function for aspect for commonpthins
was the inverse of that for minke whales. Thielatesult is difficult to interpret directly; aspes likely a

proxy for some other unmodelled variable(s).

The fitted density surfaces for harbour porpoisekenwhale and common dolphin are shown in Fig6r8s
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Figure 6: Harbour porpoise estimated density suefganimals per kA in (a) 1994 and (b) 2005.

37

12

10

12

10



(@)

(b)

— aia

Lotiticle

— 15

— a1

Lotiticle

Figure 7: Minke whale estimated density surfacértets per krf) (a) in 1994 and (b) in 2005
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Figure 8: Common dolphin estimated density surfacémals per ki) in 2005.

Abundance estimates for 2005 for the whole SCANS#ivey area estimated from the modelled densifaca
were 367,260 harbour porpoise (CV=0.14; 95%CI=24B.229,018), 68,495 common dolphins (CV=0.67;
95%Cl1=39,056-257,136) and 18,790 minke whales (C¥4095%CI|=7,310-38,085). These estimates compare
favourably with the design-based estimates predatieve, indicating that the models were robust.

SCANS (1994)

Data from the SCANS surveys in 1994 were also aealyising density surface modelling for comparison.
There were sufficient data to do this for harboampeise and minke whale. Models for both speciekided a
two-dimensional smooth term of latitude and longguThe model for harbour porpoise explained 16%hef
deviance and showed a tendency for animals to alex@ger waters; distance from the coast was nedtsel in
the model. The model for minke whale explained 28§%he deviance and showed a tendency for anirnals t
avoid steeper slopes.

The fitted density surfaces for harbour porpoise mimke whale are shown in Figures 6-7.

Estimates of abundance for 1994 from the densitiase models for the SCANS survey area were 345,132
harbour porpoise (CV=0.16; 95% CI=272,904-479,22%) 7,785 minke whales (CV=0.25; 95% CI=5,067-
12,753). As for 2005, these estimates compare fabbyiwith the design-based estimates presentedeabo
indicating that the models were robust.

Comparing SCANS-II (2005) with SCANS (1994)

Harbour porpoise abundance in 2005 in the areegadvby SCANS in 1994 was estimated at 315,027
(CVv=0.17; 95% CIl = 201,507-395,077), very similathe estimate for 1994 for the same area. Howévere
is a marked difference in distribution, which isisitrated most obviously by the main concentraitiotihe North
Sea moving from the northwest in 1994 to the soa#tun 2005 (Figure 6).

Minke whale abundance in 2005 in the area surveyedCANS in 1994 was estimated at 15,594 (CV=0.45;
95% CI=6,144-33,465). This estimate is higher ttheat for 1994 but is not significantly differenthd weak
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concentration of whales off southeast Scotland®dlhad dissipated to the central North Sea amdfaither
north in 2005 (Figure 7).

These density surface maps show interesting difte®in distribution between 1994 and 2005 bt it i
important not to over-interpret the results. THeded covariates did explain a reasonable amduheanodel
deviance but the predicted density distributiohighly dependent on the covariates available tavibdels. We
had limited covariate information available for thbole area. Only static physical covariates weseduand we
might expect biological features of the environmeatticularly related to prey distribution, to Ibetter
predictors of cetacean distribution and abundardeace, although inferences can be made about Isezd-
patterns in distribution, it would be wrong to makgerences about the fine-scale details.

Similarly, although density surface modelling alkastimates of abundance to be calculated for efiyedi
area, these areas should not be too small. Asexgenle, abundance should not be estimated éasathat are
smaller than the survey blocks.

The question of what could have caused the differém distribution between 1994 and 2005, partityl@r
the harbour porpoise, is an interesting one. poissible that the differences seen were simplytaurger-
annual variation. However, the recent increaseggintings of harbour porpoises seen from the Dotast and
in harbour porpoise strandings in the southerniNSea strongly suggest that the difference reflettsnd.

Bycatch is an important factor that can affect barlporpoise abundance and potentially distributigycatch
of harbour porpoise in Danish fisheries is mostlyhie central North Sea. Bycatch in UK fisheriesi@stly in
the southern North Sea. There is some Norwegiaatblyén the northern North Sea but this has nobgen
guantified. There is also bycatch in UK and Irihéries in the Celtic Sea. Given this patteragéms highly
unlikely that bycatch alone could have caused tiseo/ed changes in distribution. Western parteef t
SCANS-II survey area were not surveyed in SCANSAIE9another possibility is that the increase tmeged
abundance in southern areas is due to immigrat@n fvest of Britain and Ireland.

Perhaps the most likely candidate reason for thegbs in harbour porpoise distribution is a changdlee
distribution and/or availability of prey. Harbouonpoises range widely and, although their dietaised, they
feed primarily on species that are widely distrdaljtsuch as sandeel, whiting and herring. If thexe been
changes in the distribution or abundance of key ppecies, this could have led to the changessimiloiition
observed for harbour porpoise.
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E Public awareness and dissemination of information

E1l: Website

The SCANS-II project website was launched in Noven2004. The website provides an overview of the
SCANS-II objectives, outputs and results. An addisl information page features useful links to sufgys of
the project and references and downloads. The tealvais also used to advertise job opportunitieBiwihe
SCANS-II project. Users of the website could, aadtue to be able to, contact the project managéemith
guestions or comments via a dedicated portal fquiees.

The website URL is: http://biology.st-andrews.afsakns?2/.

E2: Production of non-technical reports
Quarterly newsletters

A total of nine quarterly newsletters were produoedr the course of the project. These maintaioedact
with and provide updates on project developmentepoesentatives of the co-financing and partnembkr
States (see Appendix E2.0 for circulation list) arete also made available to the general publithegoroject
website. The newsletters are included as Appendi2es-E2.9.

Project summary

A non-technical summary of the project is give\ppendix E2.10. This summary has been translatied in
Danish, French, German and Portuguese and is bleada the project website.

Layman’s report

The layman’s report is presented in Section 11.

E3: Scientific publication of results

No papers on project results have yet been puldishtee papers that we intended to publish include:

Small cetacean abundance in European Atlantic sla#rs.Presentation of the stratified (design-based) and
density surface (model-based) estimates of abuedanall species, and a comparison with resutis1fi 994.

Advances in visual line transect data collectiorithmds Presentation of the system used to collect liaesect
data on SCANS-II, including angle and distance mesasent, interfacing with LOGGER, etc.

Automatic detection of harbour porpoise echoloeatiicks during line transect surveylgechnical description
of the system used to collect acoustic data (Raniick software, hydrophone deployment, etc) and ito
was implemented on the SCANS-II survey.

Statistical classification of small odontocete dobation clicks Description of the method used to classify
clicks in the laboratory analysis of SCANS-II haub@orpoise analysis, plus developments made $ivese

Using passive acoustics to monitor harbour porpoigmilationsPresentation of acoustic analysis of the
SCANS-II data and a comparison of results with ¢hfoem visual surveys.

Technical advances in passive acoustic monitobagcription and assessment of alternative metbbds
collecting acoustic data (bow mounts, keel mousasab mounts, varying hydrophone lengths).

Using management procedures to set safe bycatdbs fion small cetaceans in the North Sea and Eanmope
Atlantic. Description of development of the procedures,giffire operating model to test them, the results of
performance-testing simulations and tuning, antimneary results of applying tuned procedures tdobar
porpoise in European waters.

Population dynamics of harbour porpoise in the N&#a and adjacent wateResults of fitting the operating
(populations) model to data on abundance, bycattelsrage structure of stranded/bycaught animads, a
reproductive/maturity rates of stranded/bycaugimhats to assess status and make inferences abpuiation
dynamics.

Use of cetacean data collected on seabird surgeyglaees of relative abundancesults of statistical
modelling of harbour porpoise sighting rates uslata from the European Seabirds At Sea (ESAS) ds¢ab
and assessment of the value of this approach faitanng.
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Review of methods previously used in monitoringpenal and spatial trends in distribution and abuedaof
cetaceanscomprehensive review indicating strengths and wesges of available monitoring methods, and the
type of monitoring different methods can achieve.

Comparison of visual and acoustic methods for nooimity cetacean population®sults of the power analysis
and cost-benefit analysis to compare different wdtiof monitoring, including recommendations for
monitoring best practice.

E5: Dissemination of results
End of Project conference

The SCANS-II end of project conference took plaicthe Edinburgh Conference Centre, Heriot-Watt
University, Scotland, UK on 8 December 2006. Sixtye participants from 12 countries attended the
conference. Four presentations prior to lunch fedus advances in survey methodology, abundaniceates
obtained during SCANS-II and their comparison &utes from the previous SCANS survey in 1994, ak age
methods for monitoring cetacean populations betveeeh decadal surveys. Two presentations aftehlunc
addressed management models for bycatch and thieatgns of SCANS-II results for policy. Presemntats
were followed by stimulating round-room discussiansong participants. Equipment used during theesurv
was also on display at the back of the confereasmr Appendices 5.1-5.10 provide copies of the
presentations, a summary of the discussion, apastea list of attendees. This information is a@sailable on
the project website.

Agreement on the Conservation of Small Cetaceanshef Baltic and North Seas (ASCOBANS)

Macleod attended the April 2004 and 2005 Advisooyrtittee Meetings in Bonn and Brest, respectively.
Hammond attended th& 4nd %' Meeting of Parties in August 2003, Esbjerg, Derknaard Egmond aan Zee,
The Netherlands, September 2006, respectivel\thése meetings, project plans, progress and raseits
presented and discussed, as appropriate.

European Cetacean Society

April 2005: 19" Annual Conference, La Rochelle, France. Postesemtation on SCANS-II: meeting European
conservation objectives for small cetaceans thralmmdance surveys, monitoring and modelling.

April 2006: 20" Annual Conference Gdynia, Poland. Verbal presimtaton estimates of abundance for small
cetaceans and passive acoustic survey methods.

April 2007: 21" Annual Conference San Sebastian, Spain. Verbakptation on final estimates of abundance
for small cetaceans. A well-attended one-day wargsin SCANS-II methods, results and implications fo
future research was held as part of the conferageada.

Several hundred scientists and students from Ewaongdurther afield attend the ECS conferencasatt an
important arena for raising awareness of the SCANBsject.

Other international fora

Invited verbal presentations on abundance of soesdiceans and management procedures for determining
appropriate limits to the bycatch of small cetasearre presented to the ICES Annual Science Cardere
Aberdeen, UK, September 2005 and Maastricht, Thhé¥kands, September 2006.

Poster presentation on determining appropriatdgifor bycatch of small cetaceans in the Europeiéeamfc

and North Sea presented td"Bociety for Marine Mammaloggiennial Conference on the Biology of Marine
Mammals, San Diego, California, December 2005. Mbaga 2000 participants from all over the worlcatted
the conference, providing an opportunity to prontbeeproject in an international context.

Invited presentation on the SCANS-II project to 8tatusseminar on project MINOS+ (Marine Warmblirer
Nord- und Ostsee: Grundlagen zur Bewertung von Waiftanlagen im Offshore-Bereich), Stralsund,
Germany, September 2006.

Papers on project progress, the management praecémhusetting safe limits to bycatch and on pretiany
abundance estimates were presented and discustedsét, 57" and 58 Annual Meetings of the IWC
Scientific Committee, in July 2004, Sorrento, ltdi§ay/June 2005, Ulsan, Korea and May/June 200&if
and Nevis, respectively.

42



F Overall project management
F1: Overall project operation and monitoring

Hammond was overall Coordinator and manager optbgct but Macleod, as Assistant Coordinator, rgada
most aspects of the project on a day-to-day biamikiding general administration, drafting contgact
organising meetings/workshops and managing thegrbudget. Hammond and Macleod oversaw the
progression of the science of the project. Acteaders were responsible for ensuring that theik w@s on
schedule and milestones were met. Hammond and btheledeavoured to ensure that Action outputs were
delivered on time and were responsible for prejgttie Interim and Final Reports.

The Interim Report on activities and financial aots through 30 June 2005was submitted in SepteRiis.
Questions concerning finance were raised by ther@iseion in December 2005 and addressed by the
Beneficiary in a resubmitted report in January 200& Interim Report was approved in April 2006. A
Progress Report was submitted in May 2006.

Project meetings were held as follows:

¢ Roskilde (NERI), Denmark, June 2004: to plan atljgct Actions, attended by 12 personnel (report
given in Appendix F1.1).

¢ Brest, France, April 2005: to provide an opportymmir competent authorities and project partnessir
around Europe to contribute to how the monitoring management objectives of the SCANS-II
project will be achieved, attended by 23 partictipdrom 9 countries (report given in Appendix F1.2)

* St Andrews (SMRU), UK, November 2005: to reviewgness on all Actions, attended by 16 personnel
at (report given in Appendix F1.3).

Project progress was externally reviewed at twotimge in St Andrews in March 2005, attended by Mih
O’Briain (DG Environment) and John Houston (Ecosyst - LIFE-support team), and in December 2006,
attended by Jon Taylor of (Astrale - LIFE-suppesdrh).

The organigramme below highlights (in bold) chanigeechnical personnel that have occurred sinee th
interim reporting date (June 2005).

F2: Project auditing
The audit of the project finances began BrA8gust 2007 and was carried out by Mr Kenneth Revof:

Henderson Loggie
Royal Exchange,
Panmure Street
Dundee

DD1 1DZ.

United Kingdom

Telephone : +44 (0)1382 200055/201234
Fax: +44 (0)1382 200764

The audit was completed Friday"1Becember 2007.
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8. Evaluation and conclusions

Implementation

The project was implemented through a series abAstin three phases. It was necessary to comipiete
four preparatory A Actions before the C Actions Icbiake place. Action A4, resolution of survey
methods, was the pivot between Actions A1-A3, demelent of acoustic, shipboard and aerial survey
methods, respectively, and Actions C1 and C2, hifgbsard and aerial surveys, respectively. Thengni
of the pilot survey (Action A4) was crucial becaa$ehe need to give sufficient time for developeh
methods beforehand but also sufficient time for mvikion of methods afterwards. April 2005 was
determined to be the best time.

The main abundance surveys, Actions C1 and C2,gtazle over a single month: July 2005. They
formed the heart of the project, which provideddhéa for the results D Actions. In particular, idot

D3, estimation of abundance, relied entirely ondinecess of Actions C1 and C2. A major part of éti
D2, comparison of monitoring methods and recommemasfor monitoring, also relied heavily on
Actions C1 and C2. Action D1, development of thenegement framework for setting safe bycatch
limits, was partly independent but required théngsttes of abundance resulting from Action D3. Sane
the work under Action Al, development of acoustetinods, that was independent of the main surveys
continued throughout the project.

Two of the Actions to disseminate information aaduits continued throughout the project: Action E1,
the project website, and Action A2, production ohftechnical reports (in the form of quarterly
newsletters). Actions E5, the end of project cagriee, took place in December 2006. Action A3,
scientific publication of results, will continue @vthe coming months. Action A4, final technicaboe,
was completed in June 2007.

The implementation of the technical work of thejpcbworked exactly according to plan. What has not
yet happened is taking the results into nationdlEmropean policy so that they can be used to advan
conservation of small cetaceans. The meeting il 2005 in advance of the ASCOBANS Advisory
Committee meeting in Brest, France provided theodpipity for competent authorities and project
partners from around Europe to contribute to hosvtfonitoring and management objectives of the
project would be achieved and to discuss how theltecould be taken forward into policy (see
Appendix F1.2). The End of Project conference (@wrtt5) was also partially successful in advancing
this process but few policy representatives wele tbattend. The project length was extended by 6
months from the initial proposal in part to enatble taking of results into policy to happen. Tlsalhas
not is partly a result of overruns in generatinguits from the project and partly a lack of engageinby
some policy personnel in the project.

Project management

The nature of the project dictated that its managgrwas heavily centralised. The project focused on
major shipboard (Action C1) and aerial (Action GRjvey, the methods for which and the analysief t
resulting data needed to be implemented in ex#totlysame way. There were relatively few activitiest
could be managed in a distributed way. In additionch of the expertise relating to this resided in
SMRU and CREEM in St Andrews so it was appropriatenost of the Actions to be led by St Andrews
based scientists. Nevertheless four of the fivarteal Actions were led by scientists from NERI and
University of Kiel. Action leaders were responsifide delivering the outputs from their Actions ame.

Centralised project management makes for efficidnutycan lead to feelings of isolation if partiaips

feel of a lack of involvement in the project. Theras excellent collaboration among all participants
involved in all A and C Actions. Under Action D3pwever, there was some criticism concerning a lack
of involvement and a lack of timely communicatidnesults to participants that were not directly
involved in this activity. This was regrettable It work under Action D3 was highly specialised &n

is hard to see how other participants could haen li@volved more without a specific training elermien
the project. Action D2 did not progress accordimglan and a lot of work had to be accomplishetthén
final stages of the project. Action D1 was a mgrecsalised activity involving only a few particigan
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More generally, the value of the partnerships wawring all the Atlantic range states into the pobj
(Belgium was not formally involved but contributdee use of a ship for training acoustic observérsg
significance of this should not be underestimafddEuropean Atlantic countries can claim ownerstap
the outputs of the project and this should wortawour of the results being picked up at the Euaope
level, which is exactly what is needed for constoveefforts for small cetaceans to be effective. |
addition, the project used observers from 14 dffieiEuropean countries and thus was successful in
building capacity for conducting cetacean surveigely across Europe.

Methods, results and cost-effectiveness

The methodology used in this project needed dewedop but was mostly based on methods that had
been used in the SCANS survey in 1994. The SCAM&Sgwas the first to use the now widely accepted
double-platform methods of visual data collectidbhere have been developments in the application of
these methods (data collection and analysis) 9i86d and these were reviewed, trialled and
incorporated, as appropriate, as part of the dpvedmt activities in the project. The new methods of
shipboard data collection developed as part ofohcti2 will be a lasting legacy of the SCANS-II

project. The SCANS project in 1994 had also useetbhydrophone arrays to collect acoustic data on
some ships but the methods were not well develtped Action A1 made the necessary developments
to ensure that the quality and quantity of acoutdita collected was unprecedented in this projéos

will also be a lasting legacy of the SCANS-II padjeOverall, the survey methods were highly sudcéss
and have been only slightly modified for the CODB®Re{acean Offshore Distribution and Abundance) and
TNASS (Trans-North Atlantic Sightings Survey) pigetaking place in July 2007. Management
modelling and data analysis methods were also dpedlas part of the project.

All Actions successfully generated the resultscpéted. In terms of cost-effectiveness, the ptojec
involved a lot of resources (money and people)itistwas necessary to achieve the end result. In
particular, surveying small cetacean populationsttiain robust estimates of abundance is diffiant
expensive because of the need to focus a lot ofteff a short period of time on animals that ranger a
wide area and spend most of the time underwatehNSctype surveys need only be conducted on a
decadal time scale so it is worth investing theeseary resources to do the best job possible.

Comparison against project objectives

All Actions achieved their objectives and the ollgueoject objectives were met. The task now isaice
the results into the European policy arena withaine of using the results to ensure long term faabie
conservation status with respect to bycatch forlstetacean populations in the European Atlantianil
of the methods developed and results obtainediswehaghly relevant to addressing threats othem tha
bycatch and to other areas, such as the MeditemaBea. This point is further discussed below arte
After-LIFE Conservation Plan in section 11.

Conservation benefits and policy implications

As described above, information on small cetaceguuiation size allows bycatch levels to be put into
context. Having a management framework informeddiimates of population size allows safe limits to
bycatch to be determined. Quantitative comparigananitoring methods leads to the most cost-eféecti
way of determining whether or not mitigation measuare achieving their conservation objectivess&he
tools and this information now exist for small @&an populations in the European Atlantic contialent
shelf. The next step is for policy makers and corag@édn managers to use this information to ensaie
small cetacean populations are maintained at falxb@iconservation status in the face of continuing
pressure from fisheries.

While reducing bycatch to levels approaching zera clear long-term aim, fisheries bycatch will
continue in the medium term. The policy aim mustdensure that bycatch is not impacting small
cetacean populations while working towards redubyatch to levels approaching zero. In particular,
finding a way to set appropriate conservation dbje¢s) and implement the bycatch management
framework to set limits that bycatch should noteedis a challenge that must be taken up at the
European level. This project has provided the tbatgpolicy makers must take this forward.
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A critical part of such a policy is to find a way nonitor bycatch in a cost-effective way that gates
robust estimates of bycatch. The way in which tla@agement procedures developed under Action D1
should be implemented depends on assumptions hbauteliable is the information on bycatch. If
information on bycatch is poor, the greater undetyaesults in a lower safe limit to bycatch, wiic
would mean greater restrictions on fisheries.uétbycatch were high this would be entirely appiedpr
but if true bycatch were low this could result imecessarily stringent restrictions on fisheries. |
information on bycatch is more reliable, more appiate safe limits to bycatch can be set.

Innovation and demonstration value

The innovation in this project has been three-ftitd: development of data collection methods for
estimating absolute abundance and for monitoritadive abundance to a stage where they are geguinel
state of the art; the development of a managemamefvork that can be used to set safe bycatclslimit
for small cetaceans in European waters; and teeduantitative comparison using power analysisaand
cost benefit analysis to guide best practice foniteoing trends in populations in between majoratkt
SCANS-type surveys.

The project would not have been possible withoetatidition of EU funding to the support of all the
European Atlantic range states; the value adddélbfunding is therefore very high.

The potential for application in other Europearaaris also very high. The Agreement on the
Conservation of Cetaceans of the Black and Mediteran Seas and contiguous Atlantic area
(ACCOBAMS) is currently planning to conduct a SCAN$e survey in its region and has taken a keen
interest in the SCANS-II project. SCANS-II partiaits Cafladas and Donovan are part of the
ACCOBAMS survey planning team, Hammond is parthef $teering group, and Borchers, Gillespie,
Gordon and Swift have also been part of the plappiocess. The planning, organisation, survey data
collection and analysis methods and general impi¢atien of this project are being used as model for
the ACCOBAMS survey effort.

Socio-economic effects

The socio-economic context of the project is thatoean fisheries are under increasing pressutal To
allowable catches and fleet capacities have detlilke Commission’s Council Regulation laying down
measures concerning incidental catches of cetadediskeries and amending Regulation (EC) No 88/89
(2003/0163 (CNS)) specifies mitigation measureshiincrease pressure on fisheries. The severity
such measures depends on the impact of bycatcimaih cetacean populations.

The results of the SCANS-II project provide a mefamghe Commission and Member states to assess the
impact of bycatch of small cetaceans and to setlgaits to bycatch so that populations can recooer
maintain favourable conservation status, withoatiplg an unnecessary burden on the fisheries sector
This is a key element of ecosystem managemensioéfies that should help the fisheries sector teemo
towards a stable sustainable future.

The future: sustainability
The After-LIFE conservation plan is included undection 11.
Long term indicators of project success

There should be several long term legacies ofptagect. First, the abundance estimates for thewar
species will form part of a slowly growing longretime series of such estimates that will inform
conservation efforts for decades to come. Sectiedjévelopments in methodology should be taken up
by others conducting major sightings surveys. b, fim July 2007 the T-NASS surveys taking place in
the northern North Atlantic and the CODA surveydrig place in offshore European waters will use the
same methodology as the SCANS-II surveys, and MEBBAMS surveys planned for the
Mediterranean and Black Seas also plan to use thefeods. Third, the quantitative comparison of
monitoring methods using power analysis and cosefieanalysis should be valuable to Member States
in determining how to implement programmes for nanimg cetacean populations to fulfil
responsibilities under the Habitats Directive. Tise of this methodology will be a measure of the
success of this project. Fourth, the managememteinaork to set safe limits to bycatch should be a
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valuable tool, in combination with monitoring byclaf for assessing whether bycatch levels are gio hi
and mitigation is needed. If EU Member States garathat this is a valuable tool, agree on
conservation objectives and agree to implemettig,will be an indicator of the success of thisject.

More generally, the results will be used widelainumber of international fora that are concernigd w
the conservation of small cetaceans: EU, ICES, ABGANS, IWC. The SCANS results from 1994 are

still widely used in such fora and we expect théASG-II results to be similarly used for a long tirtee
come.
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9. Comments on financial report

Short explanatory notes on the project financeraleded within the financial report.
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10. Appendices
A Actions

Al.1 Acoustic detection system
Al1.2 Acoustic equipment setup manual
A1.3 Comparison of deployment options for collegtatoustic data from ships

A2.1 Review of shipboard survey methods
A2.2 LOGGER manual

A2.3 Shipboard validation and video manual
A2.4 Shipboard cruise leader manual

A2.5 Shipboard observer manual

A3.1 Review of aerial survey methods
A3.2 Aerial survey field manual

A4.1 Report of shipboard pilot survey
A4.2 Report of aerial pilot survey

C Actions

C1.1 Cruise reporGorm

C1.2 Cruise reportnvestigador
C1.3 Cruise reportlars Chaser
C1.4 Cruise reporSkagerak
C1.5 Cruise reporWictor Hensen
C1.6 Cruise reportiVest Freezer
C1.7 Cruise report: Zirfaea

C2.1 Aerial survey cruise report

D Actions

D1.1 Management models for safe bycatch limits
D1.2 Harbour porpoise assessment

D2.1 Review of monitoring methods

D2.2 Analysis of harbour porpoise sighting ratesrfithe European Seabirds at Sea database
D2.3 Analysis of acoustic data

D2.4 Quantitative comparison of monitoring methadd recommendations for best practice

D3.1 Effective strip half-width estimates from abigurvey data

D3.2 Aerial survey abundance estimates for harpoypoise

D3.3 Aerial survey abundance estimates for minkalevand dolphins
D3.4 Design-based abundance estimates

D3.5 Model-based abundance estimates

E Actions

E2.0 Newsletter circulation list
E2.1-2.9 Project newsletters: issues 1-9
E2.10 Non-technical summary

E5.1-5.10 Output from final project conference
F Actions
F1.1-1.3 Project meeting reports: June 2004, A&@5, November 2005
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11. Layman’s report

The printed laymans report is included as a sepa@atument with this report. An electronic
version is also available on the CD with appendices
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12. After-LIFE Conservation Plan

The technical results of the project have not yarbconsidered and taken up at the policy leves iSh
the next step that needs to be taken for the coatsen benefits of the project to be fully realisadd
forms the basis for our After-LIFE ConservationrRla

Results from the project fall into three categarasundance estimates; monitoring small cetacean
populations; and a management framework for sestafg limits to bycatch.

Estimates of abundance

The abundance estimates do not need any spedifin o take them forward. Their existence is alsea
widely known through the dissemination of resuisiascribed under Actions E1-5. Robust information
on population size is at the heart of conservagitorts and this will be used by members of thelipub
NGOs, scientific researchers, government deparsreerd conservation agencies of European Member
States, and relevant international organisatiots (EES, ASCOBANS, IWC). The results have already
been used by some Member States in assessing tisei@ation Status of cetaceans as required by the
Habitats Directive.

In the longer term, it is important that the cutheshort series of abundance estimates is cordiane it
will be necessary to consider a third SCANS suiwegbout 2015. Approximately decadal surveys are
adequate although a case could be made for suateyslightly greater frequency. Because of the
considerable investment required, it is importaat the EU and Member States keep this activitthen
horizon.

Current project CODA, Cetacean Offshore Distribmtamd Abundance in the European Atlantic, is
conducting a follow-up survey to SCANS-II in Jul§®Z in offshore waters of Spain, France, Irelandl an
the UK. The focal species are bottlenose (Anneanlj common (bycatch in pelagic trawls) dolphiirs, f
whale (the most abundance baleen whale in the arebgleep diving species (sperm and beaked whales).
CODA is not an EU supported project but the resuilisadd considerable value to SCANS-II by
extending our knowledge of cetacean abundanceodbet200nm fisheries limit in most areas of the
Atlantic. The management framework will be furtdeveloped and applied to common dolphins.

Monitoring population trends

EU Member States must implement surveillance aiagsin populations to satisfy the requirementsef th
Habitats Directive; surveillance is equivalent tonitoring as considered in this project. A fundataén
problem with this is that, with some exceptiongacean populations are not limited to the wateranyf
particular country. Independent information on stetus of a species on a country by country baiflis w
not be informative about population trends or stdtthat species ranges widely across national
boundaries. In these cases, the only way to obteormation that is useful for conservation at the
biological population level is through coordinatadnitoring efforts among Member States.

The main exception to this general rule is thelbottse dolphin, some small coastal populationshothv
around the Atlantic coasts of the UK, Ireland, egrESpain and Portugal have been effectively moeito
using small scale photo-identification and markaggare analysis within a single country. However,
bottlenose dolphins also occur offshore (see Astioh and D3) and it is doubtful that these methods
would be useful to monitor these populations fgidtcal reasons.

Generally, then, to obtain useful information aeentts and status of small cetacean populations it is
necessary for Member States to coordinate monggingrammes and to use the methods found to be
appropriate as informed by the work conducted itiohcD2. This work showed that three methods are
suitable for monitoring trends in harbour porpoissBipboard and aerial visual surveys and acoustic
surveys on ships. Other methods may also be apatefut the statistical power of these could reot b
tested in this project; in particular, we were able to assess the potential for static acoustititoring

to detect population trends at large spatial sc#hesneeds further work.

There are a number of important additional poiotsake into account when considering which method(s
to use for monitoring. First, only visual methods aurrently appropriate for species other thatdar
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porpoise. Second, there are several logisticaliderations that may favour one method over another.
Third, there is a wide range of costs associatéld monitoring using different methods. Fourth, eli#int
Member States have a different mix of speciesaéir thvaters. These practical considerations mearnttha
is not possible to make general recommendationséaitoring of small cetaceans. A combination of
methods might be appropriate in some cases.

It should be clear from the above that to move &vdwWlember States need to agree on a coordinated
approach to monitor small cetacean populationss Moiuld be best done under the auspices of the EU
and a representative of the Commission has exgrésterest in holding a meeting to discuss how the
results of this project can help in this respe@y ko the success of such a meeting will be aelésir
coordinate efforts and a willingness to pay attentp the technical detail so that the best and ous-
effective methods can be used. To facilitate thisject scientific participants will liaise withefpolicy
departments in their countries.

Management framework for bycatch

In the SCANS-II project we have implicitly assumbdt although a general overall aim is to reduce
cetacean bycatch to levels approaching zero, fishiti continue and, therefore, that bycatch wia
continue, at least in the short-to-medium term.r&hell therefore continue to be a need to consider
impact that bycatch has on cetacean populationsifahat impact is determined to be a threat to
recovering to or maintaining favourable conservastatus, a need to introduce mitigation measuares t
control fishing.

The management framework we have developed isustobechanism to identify safe upper limits to
bycatch. We do not advocate using the framewosetallowable bycatch limits in the way that Total
Allowable Catches are set for fisheries, that isdblimits which it is expected will be reacheltha@ugh

it could be used in this way. Rather we see thadraork being used to determine the level of bycafch
a particular species in a particular region tHaxceeded, would signal the need for management
measures over and above any mitigation alreadiairep

But before the management framework can be implésdethe following steps should be taken, as given
under Action D1:

1. Agreement by policy makers on the exact cons@mnvaanagement objective(s);
2. Agreement by policy makers to implement for onenore species in one or more regions;

3. Consideration by scientists of whether or netdfailable information for each species indicates
that there is a need to conduct further simulatésting to examine uncertainties that may not
have been fully explored;

4. In particular, if there is evidence for sub-plapion structure, consideration by scientists of an
further simulation testing required and/or identfion of any sub-areas that may be considered
to contain sub-populations;

5. In addition, if there is evidence of historibgicatch but no data, consideration by scientists of
any further simulation testing required includihg generation of appropriate data series based
on the best available information;

6. Final determination by scientists, based orréalts of Steps 3 - 5, of how to implement for
each species/region;

Agreement by policy makers to implement;
Generation by scientists of bycatch limits fapacified period (e.g. 5 years);

Establishment of a mechanism for feedback afrmation from bycatch monitoring programmes
to inform the next implementation when the periodvihich safe bycatch limits have been set
expires.

53



The management framework should thus be seen aslaamism to be used in conjunction with bycatch
monitoring and direct management action relatinfistzeries, as appropriate. Such management action
could include the use of pingers on nets and tiree/alosures.
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