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FOREWORD

Dear colleagues and members of the European Cetacean Society,

Several studies conducted in the European Seas by many research groups have highlighted the
correlation between demographic variations of cetacean populations and worsening in the
Mediterranean water quality, especially near coastal areas more susceptible to anthropogenic
pressures, which adds value to the role of marine mammals as important flag species, apex
predators and bio-indicators of the general health of the marine ecosystem. At the same time, this
emphasizes the need for targeted conservation management actions to spatial prioritization, and to
preserve marine mammal habitats by addressing sustainable anthropogenic activities.

Being a common concern of many other coastal regions worldwide where the attention of the
scientific community, local authorities, and citizens toward marine mammals is essential, especially
in areas not yet protected as the Gulf of Catania which needs to take urgent measures, the main
theme chosen for the 35" Annual Conference of the European Cetaceans Society is “Marine
mammals and human activities: how to reach a sustainable development of coastal areas?”.

This book of abstracts includes all contributions of the scientists coming from many countries all
over the world who joined the 35" ECS Conference held in Catania, Italy, from 10t to 12t April
2024. All the abstracts included were evaluated in anonymous form by a large number of
international experts on various topics related to the marine mammals field, so as to guarantee
scientific contents and quality of the different thematic sessions.

We sincerely thank the presenters, chairpersons, student volunteers, attendees, collaborators, and
supporters who contributed to the success of the Conference. We have done our utmost to ensure
that this event was organized to the best of your expectations.

May this book serve as a source of inspiration and knowledge exchange, fostering collaboration and
driving progress in our shared quest for marine mammal conservation.

Wishing you enriching insights and fruitful connections as you delve into the pages of this abstract
book.

Clara MONACO, Ph.D.
On behalf of the Organizing Committee
Conference Chair

Marecamp Association
www.marecamp.com
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HOSTING ORGANIZATION

The 35t ECS Conference was organized by the Marecamp Association at the University of Catania
and the Ciminiere of the Metropolitan City of Catania.

Marecamp is a voluntary association based in Catania, founded in 2014 following the merger of
other pre-existing organisations, which carries outresearch, training and outreach
activities promoting coastal culture and Sicilian marine resources, with particular attention to the
eastern lonian area. Partner of the Agreement on the Conservation of Cetaceans of the Black Sea,
Mediterranean Sea and the contiguous Atlantic area (ACCOBAMS), it is registered in the Single
National Register of the Third Sector (RUNTS) and recognized by the Sicilian Region. Its activities,
conducted by experts animated by a great passion for the sea, are aimed at disseminating
knowledge about cetaceans to a wide public, and at supporting the availability of data on the health
status of the different species for the scientific community and decision-makers. The main aim is to
encourage the maintenance of marine mammal populations in Sicilian waters, guiding the
community towards the adoption of good sustainable practices, and offering ideas to orientate
management plans aimed at protecting threatened species and environments. The association's
proceeds are allocated to the realisation of free experiences for less fortunate children, and to
support scientific research and protection activities for cetaceans resident in the Gulf of Catania
promoted as part of its historic program “Dolphin watching and Conservation in the Gulf of Catania”.

The organization of the 35™ ECS Conference also enjoyed collaborations with the Department of
Biological, Geological and Environmental Sciences of the University of Catania, hosting parallel
workshops on 8-9t April, and with the Politecnico del Mare high school of Catania for welcoming
conference attendees.

LOCAL ORGANISING COMMITTEE

Chair: Clara MONACO, Marecamp Association

Dario GAROFALO, Marecamp Association Venera FERRITO, University of Catania
Alessandra RAFFA, Marecamp Association Anna Maria PAPPALARDO, University of Catania
Giuliana PELLEGRINO, Marecamp Association Morgana VIGHI, Tethys Research Institute
Stefano FLORIDIA, Marecamp Association Virginia SCIACCA, CNR - ISP

Chiara COPAT, Marecamp Association Giorgio Maria RICCOBENE, INFN - LNS

Carla TUMINO, Marecamp Association Salvatore VIOLA, INFN — LNS
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SCIENTIFIC COMMITTEE

Chairs: Clara MONACO (Marecamp Association, IT), Morgana VIGHI (Tethys, ES-IT)

Executive

Antonella ARCANGELI, ISPRA (IT)

José Carlos BAEZ, Instituto Espafiol de Oceanografia (ES)
Andrew BRONWLOW, University of Glasgow (UK)

Frank DHERMAIN, Miraceti (FR)

Venera FERRITO, University of Catania (IT)

Silvia FREY, Kyma (CH)

Lonneke IJSSELDIJK, University of Utrecht (NL)

Gabriella LA MANNA, University of Sassari (IT)

Sandro MAZZARIOL, University of Padova (IT)

Maria MORELL, Univ. of Veterinary Med. Hannover (DE)
Andre MOURA, University of Gdansk (PL)

Nikolina RAKO GOSPIC, Freelance (HR)

Roberto CARLUCCI, University of Bari (IT)

Chiara COPAT, University of Catania (IT)

Cristina FIORI, Worldrise ETS (IT)

Stefano FLORIDIA, Marecamp Association (IT)
Eugenio INTERNULLO, Centro Studi Cetacei Onlus (IT)
Giancarlo LAURIANO, ISPRA (IT)

Rosalia MAGLIETTA, CNR - STIIMA (IT)

Aurélie MOULINS, CIMA Research Foundation (FR-IT)
Anna Maria PAPPALARDO, University of Catania (IT)
Giuliana PELLEGRINO, Marecamp Association (IT)
Alessandra RAFFA, Marecamp Association (IT)
Giorgio RICCOBENE, INFN-LNS (IT)

Virginia SCIACCA, CNR - ISP (IT)

Kimberly TERRIBILE, MCAST (ML)

Paolo VASSALLO, University of Genova (IT)

Salvatore VIOLA, INFN-LNS (IT)

ADDITIONAL REVIEWERS

Alex Aguilar, Sabina Airoldi, Filipe Alves, Ayaka Amaha Ozturk, Manuel Arbelo, Francisco Javier
Aznar, Johannes Baltzer, Silvia Bonizzoni, Thibaut Bouveroux, Inés Carvalho, Bruno Cozzi, Boris Culik,
Michael Dahne, Renaud de Stephanis, Bruno Diaz Lépez, Ana Dinis, Greg Donovan, Ruth Esteban,
Peter Evans, Antonio Fernandez, Michael C. Fontaine, Pauline Gauffier, Tilen Genov, Anita Gilles,
Joan Giménez, Pavel Gol'din, Laura Gonzalez Garcia, Joan Gonzalvo, Drasko Holcer, Jeremy Kiszka,
Caterina Lanfredi, Kristina Lehnert, Tiago Marques, Paula Méndez Fernandez, Silvia Monteiro,
Barbara Mussi, Dominik Nachtsheim, Daniela Silvia Pace, Simone Panigada, Graham Pierce, Dimitar
Popov, Juan Antonio Raga, Vincent Ridoux, Kevin Robinson, Aviad Scheinin, Joseph Schnitzler,
Monica Silva, Ursula Siebert, Mark Peter Simmonds, Nick Tregenza, Caroline Weir.

STUDENT VOLUNTEERS

Camilla Aiuti, Marina Batochio, Clara Benito Sal, Davide Bittelli, Giada Calogero, Emma Carlton, Ann-
Kristin Craul, Nadia Carolina Da Silva Artilheiro, Pietro Di Bari, Juliette Drevelle, Afonso Luis Manuel
Ferreira , Raul Fonseca Valente, Masa Frleta-Vali¢, Anxo Gende Seoane, Florinda Giaretto, Enrico
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Giarrusso, Ludovica Grisot, Giulio Guarino, Beth Harvey, Helene Mattys, Ginevra La Mela, Teresa La
Rosa, Nathalia Maria Ledezma Rojas, Gea Manganaro, Dorottya Mészdaros, Patricia Navarro
Gonzalez, Giulia Oliva, Claudia Sofia Oliveira Rodrigues, Ludovica Panfili, Andrea Carolina Pedrazzini,
Carolina Petralia, Ana Beatriz de Alfonso Cerqueira e Miranda Ramos, Miguel Leal Rigor, Margarida
Rolim, llaria Saldutti, Soares Logan, Nikolina Sokcic, Erica Stoppa, Bianca Elin Vaz, Vania Venut.

PATRONAGES
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SCHEDULE AT A GLANCE

Registration & Info point
(Start 8:00) Registration & Info point Registration & Info point
(Start 8:30) (Start 8:30)

Opening ceremony Keynote 2
2100:9:30 Bruno Cozzi + Q&A Philip Hammond + Q&A
9:00-9:50 9:00-9:50
Keynote 1
Frances Gulland + Q&A
9:30-10:20 Session E:
Workshops Workshops Anatomy and Physiology
8:30-12:30 8:30-12:30 Session A: 9:50-10:40
Conservation (1)
10:20-11:10

Session B: Health
5 s Conservation (2) 11:10-12:35
'ﬁ E 11:40-12:40
] ] 2 Session L:
I ® Lunch break Ecological Modelling
& & Lunch break 12:35-13:35 12:20-13:15
Lunch break Lunch break 12:40-13:45 /

12:30-14:00 12:30-14:00
Session G: Acoustics Lu ’fCh br?ak
< In memory of Gianni Pavan 13:15-14:15
Session C: 13:35-15:05
Human Interactions - ¢ Session M: |
Fisheries and traffic Session H: B -
13:45-15:35 New Technologies 14:15-14:50 >
15:05-15:35 ( 10 min break j
] Closing remarks
Poster Session A (#even) Poster Session B (#odd) ) i
Workshops Workshops + Coffee break + Coffee break In memoriam tribute
14:00-18:00 14:00-18:00 15:35-17:05 15:35-17:05 AGM
Awards Ceremony
Seiian O: Session I: 15:00-17:30

Human Interactions Genetics and Evolution
Noise 17:05-17:55
17:05-18:00

( 20 min break

Student AGM

18:15-19:00

Icebreaker
(19:00-21:00) Movie night
20:00-22:00 Banquet
20:30-22:30
Student party )
(Start 22:00) Dancing
(Start 23:00)
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SCIENTIFIC PROGRAM — PLENARY SESSIONS

Le Ciminiere di Catania Exhibition and Congress Center
Piazzale Asia/Rocco Chinnici, Viale Africa 12, 95129, Catania

April 10t

9:00-9:30 — Opening Ceremony

e Clara Monaco, Local Organizing Committee and Scientific Committee Chair (Marecamp Association,
hosting organization)

e Dario Garofalo, Marecamp President

e Enrico Trantino, Mayor of the Municipality and the Metropolitan City of Catania

e Christian Mulder, Rector's Delegate for Ecology and Climate emergency (Department of Biological,
Geological and Environmental Sciences, University of Catania)

e Alessandra Raffa, Local Organizing Committee member (Marecamp)

 Joan Gonzalvo, European Cetacean Society Chair

9:30-10:20 — 1%t Keynote Speaker: Frances Gulland
Marine mammals and human activities, how to reach sustainable development of coastal areas: a comparison of three
cases: the Vaquita, Mekong River Dolphin and North Atlantic Right Whale

10:20-11:10 - Session A: Conservation (1)

Chairs: Clara Monaco & Frances Gulland
Start End Title Author Format

Our coastal future: from prey to anthropogenic stressors, predicting marine

o Anita Gilles ORAL
mammal habitat in the Anthropocene ocean

10:20 10:35

Climate change impacts on the West Indian manatee and their seagrass

10:35 10:50 Emma Deeks  ORAL
resources

10:50  11:05 Holistic wglfare monitoring of Indo-Pacific humpback dolphins: a novel Agathe Serres  ORAL
conservation approach

1105 11:10 Empowerlng Igcal cc‘>rr.1r'nu.n|t|‘es: a ma,rlne mam'mal cor\:servatlon and Ann (;arole SHORT
community science initiative in Chocd, Colombian Pacific Vallejo

11:10-11:40 — Coffee break

11:40-12:40 — Session B: Conservation (2)

Chairs: Aurélie Moulins & Lonneke lJsseldijk
The growing network of Important Marine Mammal Areas (IMMAs): a 2023  Caterina

11:40 11:55 . . . . ORAL
update on the global programme to assist conservation of marine mammals Lanfredi
Testing a vulnerability index to compare ten important areas for cetacean Antonella

11:55  12:10 § a vuinerabiiity in P P . ORAL
conservation in the Mediterranean Sea Arcangeli

Governing marine protected areas for harbour porpoise conservation: The
12:10  12:25 case of the Sylt Outer Reef and the Whale Sanctuary in the German North Wiebke Homes ORAL
Sea
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Are Marine Protected Areas spatially relevant for cetacean conservation? A

12:25 12:30 Camilla Aiuti SHORT
case study of the Portuguese coast ' 1t

1230 12:35 Update on the common dolphin population status in Portuguese continental Catarina Eira SHORT
waters

1235 12:40 En‘hancmg biodiversity cqnseryatlon and pub'llc gwareness through citizen EIeonor:fl SHORT
science and whale watching with eDNA monitoring Barbaccia

12:40-13:45 — Lunch break

13:45-15:35 — Session C: Human Interactions (fisheries and traffic)

Chairs: José Carlos Baez & Joan Gonzalvo

Comparison of population models to better understand anthropogenic

13:45  14:00 . - Peter Evans ORAL

impacts on marine mammals
. . _— Lonneke

14:00 14:15 Cetacean stranding research reveals impacts of human activities lisseldijk ORAL

14:15 1430 Relationship be‘tween flshlng strateg|e§ and by-catch‘: a case study on Mathieu ORAL
common dolphins (Delphinus delphis) in the Bay of Biscay Brevet

14:30  14:45 A mitigation measure against dolphin depredation: the Acoustic Alert Alessandra ORAL
System Raffa

Pearls are not just for girls - Application of acoustic reflectors in set nets to
14:45 15:00 reduce bycatch of harbour porpoises and other odontocetes while keeping  Thomas Noack ORAL

fish catches high
Bottlenose dolphins adjust their signature whistles during fishery Maria Silvia
15:00 15:15 interactions: the influence of human activities on individual recognition and Labriola ORAL

cooperation

Using multi-sensors devices to assess fin whales’ behaviour and interactions Simone

15:1 15:2
5115 >:20 with marine traffic in the Mediterranean Sea Panigada

SHORT

Assessment of the Cuvier’s beaked whale's (Ziphius cavirostris) exposition to
maritime traffic in the Ligurian basin.

Community science to understand AlS and non-AlIS vessel activity, and their
15:25 15:30 interactions and potential impacts on whales, dolphins and seals around
coastal Scotland

Winter distribution of cetaceans in the Irish and Celtic Seas and implications
for assessment of anthropogenic impacts

15:20 15:25 Anna Borroni SHORT

Lauren Hartny-

HORT
Mills SHo

15:30 15:35 Jaz Harker SHORT

15:35-17:05 — Poster Session A (#even) + Coffee break

17:05-18:00 — Session D: Human Interactions (noise)

Chairs: Virginia Sciacca & Ida Carlen

- . A Valentina
17:05  17:20 Shipping noise induces changes in fin whale songs Caradonna ORAL
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17:20  17:35 Vocal compensation to anthropogenic noise in long-finned pilot whales Milou ORAL
Hegeman
. N . . Michele
17:35 17:50 Underwater noise monitoring in Italian waters, a wide area dataset Manghi ORAL
1750  17:55 Respor?se of harbor porpplses (Phocoena phocoen.a) to different ty!oes of Julika Voss SHORT
acoustic harassment devices before the construction of offshore wind farms
Harbour porpoise detections decline in response to a scientific seismic
. . o . Gemma
17:55  18:00 survey during site characterization of a tidal energy development: Veneruso SHORT

considerations for Environmental Impact Assessments.

April 11t

9:00-9:50 — 2" Keynote Speaker: Bruno Cozzi
Open unsolved questions in dolphin and whale anatomy

9:50-10:40 — Session E: Anatomy and Physiology

Chairs: Bruno Cozzi & Andrew Bronwlow

Assessing biomarkers in common dolphin: Insights from blubber cortisol

9:50 10:05 . Sofia Albrecht  ORAL
analysis

10:05  10:20 The circulating mlll_eu of bo‘ttlenc‘)se dolphins (Tursiops truncatus) may hold Yara B.erlnaldo ORAL
the key to preventing arterial aging de Quirds

- 5 p - A

1020 10:35 To click Qr lto headbutt? Specific features of the melon in large bottlenose Jear.1 Marie ORAL
and Cuvier's beaked whales Graic

10:35 10:40 ReV|S|jc|ng.a ca:se of anencephaly in a neonate Indo-Pacific bottlenose Tomma?so SHORT
dolphin with virtopsy Gerussi

10:40-11:10 — Coffee break

11:10-12:35 — Session F: Health

Chairs: Giovanni Di Guardo & Sandro Mazzariol

11:10  11:25 Influenza A virus infection in grey and common seals in the UK Gail Leeming ORAL
Py o - - .

11:25 11:40 A new threat for the Meq. Trlaque resistant Aspergillus sydowii in Victor Garcia ORAL
cetaceans from the Spanish Mediterranean Bustos

11:40  11:55 Path(?loglcal study of'an open Patent Ductus Arteriosus (PDA) in a 20-year- Nakita Camara  ORAL
old Killer Whale (Orcinus orca)

1155 12:00 Marine macr.o-lltter.mgestlon by deep diving cetaceans stranded in North- Sara S& SHORT
western Iberian Peninsula

12:00  12:05 PCB, pesticides, PBDE and HBCDD in harbor porpoises from Swedish waters Anna Roos SHORT
2005-2019
Perfluoroalkyl substances in NW Mediterranean striped dolphins: Unveiling Odei Garcia-

12: 12:1 e . . HORT

05 0 biomagpnification and temporal shifts (1990-2021) Garin SHO
12410 12:15 Spatiotemporal trends spanning three decades show toxic levels of Rosie Williams  SHORT

chemical contaminants in marine mammals
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12:15 12:20 Bridging th‘e gaps in the I|fe-cyf:le of Anisakis spp. infecting oceanic Alicia Garcia- SHORT
cetaceans in the western Mediterranean Gallego

1220 12:25 Par:‘:\sr‘cofauna of bottlenose dolphin (Tursiops truncatus) in North-Western Federica Marcer SHORT
Adriatic Sea
Screening of Cetacean Morbillivirus, Avian Influenza Virus and Herpesvirus

12:25  12:30 inthe exhaled breath of humpback whales (Megaptera novaeangliae) Helena Costa SHORT
along their North Atlantic migratory route

5 ; ; : .
12:30  12:35 TB or not TB? A case of suspected Mycobacterium avium paratuberculosis  Nicholas SHORT

(MAP) in a Risso’s dolphin (Grampus griseus). Davison

12:35-13:35 — Lunch break

13:35-15:05 — Session G: Acoustics ~ In memory of Gianni Pavan

Chairs: Michele Manghi & Gabriella La Manna
Potential acoustic and environmental predictors of delphinid mass

13:35 13:50 . Maia L. D'Souza ORAL
strandings

13:50  14:05 Acogstlc detgctlon of‘Medlterranean monk seals (Monachus monachus) in Angela Amlin ORAL
the inner lonian Archipelago

14:05  14:20 Song notes anq patterr)s of the Medlterranfean fin whale in the lonian Sea: Virginia Sciacca  ORAL
towards effective monitoring for conservation

14:20  14:35 Shared non-signature whistles produced by bottlenose dolphins Laela Sayigh ORAL

14:35 14:40 Acoustic characterization of long-finned RI|Ot whales’ (Globicephala melas) Giorgia Pino SHORT
pulsed calls from the North-western Mediterranean Sea

14:40  14:45 Look Who S Talkmg : new insights into bottlenose dolphins’ sociality gained Daniela Silvia SHORT
from signature whistles Pace

14:45 14:50 Botjclenose dolphin mothers modify signature whistles in the presence of Nicole El SHORT
their own calves Haddad
Can you hear me? Playback experiment highlights porpoise detection range

14:50 14:55 differences between commonly used PAM devices: C-POD, F-POD, and Nicole Todd SHORT
SoundTrap

14:55 15:00 IPI distribution a‘s a tool for passive acoustic monitoring of well-known Yaly Mevorach  SHORT
sperm whale units

15:00  15:05 Quantitative within-individual signature whistle variation in bottlenose Jure Feleznik SHORT

dolphins

15:05-15:35 — Session H: New Technologies

Chairs: Morgana Vighi & Salvatore Viola

15:05  15:20 A waye glider for passive acoustic monitoring of cetaceans in the Francesco ORAL
Mediterranean Sea Caruso
Dil Diego-

15:20 15:25 KM3NeT as an underwater acoustic monitoring infrastructure T(l)crlfssalego SHORT
15:25 15:30 Playing hide and seek v§/|th harbour p.orp0|ses: evaluating theodolites and Thaya Miranda SHORT
drones as land-based visual observation methods Dinkel
15:30  15:35 To track or not to track — CetTrack: a new open-source tool to track animals Michael Dihne  SHORT

using cheap drone footage

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 30/421



rn
)
wn

Ny
(4

15:35-17:05 — Poster Session B (#odd) + Coffee break

17:05-17:55 — Session |: Genetics and Evolution

Chairs: Andre Moura & Guido Pietroluongo

Ecological and spatial correlates of population structuring in a Chérine
17:05  17:20 glcal and sp O bop g Dominique ORAL
metapopulation of North Atlantic killer whales
Baumgartner

Environmental DNA reveals spatial and temporal variability of cetaceans

. . . . Elisabeth Boyse ORAL
and their prey species in a Scottish marine protected area y

17:20 17:35

Unveiling the enigmatic natural history of Mediterranean Common

. . . . . Martina Pasino ORAL
Dolphins: Ecological and evolutionary insights for conservation challenges

17:35  17:50

Optimizing environmental DNA field sampling and laboratory protocols
L e . . Lauren
17:50  17:55 across a multinational initiative to detect and quantify the presence of Rodriguez SHORT
whales in the North-East Atlantic and Mediterranean Sea g

18:15-19:00 — Student AGM

20:00-22:00 — Movie night

This session is open for free also to the external audience.

Those without a badge who are not yet registered for the Conference must reserve their place by filling out this online form.
=
1=

The Marine Mammals Management Toolkit: building technical capacity of managers
for the effective management of marine mammals
Marine mammal twinning

=
=]
Advantages of using aerial drones for monitoring marine mammals
Razvan Zaharia, Oceanic-Club

Life DELFI: a conflict to resolve
Monica Blasi, Filicudi Wildlife Conservation

e

=
Novel technique for the successful disentanglement of a habituated adult grey seal (Halichoerus
grypus)
Dan Jarvis, Seal Research Trust

-

=]

Blinded by sound
Ove Mikal Pedersen

=l
Disentanglement
Kirstin Hansen, Ocean Friends
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Whalesonic — getting closer to understanding the vocalization of whales
Florian Schmidt, University of Veterinary Medicine Vienna

The Aquatic Animals study plan in Animal care bachelor programme
Laura Cavicchioli, University of Padova

Siso the spérm whale
Carmelo Isgro, MuMa

John Coe & Aquarius
Alison Lomax, Hebridean Whale and Dolphin Trust

In memory of Gianni Pavan
Michele Manghi, NAUTA

Dolphin-Fisher coexistence: managing foraging interactions for mutual preservation
Dario Garofalo & Clara Monaco, Marecamp Association

The information chain - Data collection and use in LIFE Conceptu Maris
Antonella Servidio, Triton Research

Blow
Beatriu Tort, Edmaktub Association

Centinela Foundation
Alessandro Bocconcelli, Tanana Pictures

April 12t

9:00-9:50 — 3" Keynote Speaker: Philip Hammond
Long-term studies of cetacean populations to improve ecological understanding and inform conservation

9:50-11:05 — Session J: Ecology and Habitat use (1)

Chairs: Philip Hommond & Laura Gonzalez
Dynamic habitat suitability models of minke whales on the west coast of

9:50 10:05 Scotland Tim Awbery ORAL

10:05 10:20 Interannu.al and seasonal variations in abundance of small cetaceans in the Oriol Giralt ORAL
NE Atlantic Paradell

10:20 10:35 Bryde’s whales population dynamics in Madeira archipelago: an indication Luis Freitas ORAL

of the species recent arrival to the area?
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Environmental drivers affecting the density of Southern Right Whales

10: 10:
0:35 0:50 (Eubalaena australis) in the Brazilian calving ground

Marina Batochio ORAL

Oscillation of stable isotopes in fin whale baleen plates unveil behavioural Marc Ruiz-

i . ORAL
responses to climate patterns Sagalés

10:50  11:05

11:05-11:35 — Coffee break

11:35-12:20 - Session K: Ecology and Habitat use (2)

Chairs: Gabriella La Manna & Mario Acquarone
Mercury isotopes as useful chemical tracers to study ecological niche

11:35  11:50 e Joan Giménez ORAL
partitioning in cetaceans

11:50  12:05 Size, growth and age of Mediterranean male sperm whales N.mo . ORAL

Pierantonio

Beyond borders: investigating Cuvier’s beaked whale (Ziphius cavirostris) Ludovico

12:05 12:10 Distribution and Habitat Suitability at the Southeastern Edge of the Pelagos Sebastiani SHORT
Sanctuary

12410 12:15 Foraglng hablta.ts of six species of odontocetes inferred through stable Rita Ferreira SHORT
isotopes analysis

12415 12:20 Geographical distribution of two fin whale (Balaenoptera physalus) Svenja Wohle SHORT

populations across the Weddell Sea

12:20-13:15 - Session L: Ecological Modelling

Chairs: Simon Ingram & Antonella Arcangeli
Estimating densities and total abundance of four small dolphin species in a

12:2 12: Miguel Marti RAL
0 3 significant portion of the North Atlantic iguel Martins O
Evaluating fin whale distribution in the Mediterranean Sea using Francesca
12: 12: RAL
3 >0 Generalized Additive Models (GAMs) and Hurdle Models Grossi ©
Long-Term Monitoring and Analysis of the Orca Population in the Strait of Margarida
12:50 13:05 Gibraltar (1999-2023): Insights into Population Status and Network Perfeito ORAL
Dynamics
) ) A matter of scale: Identifying the best spatial and temporal scales of .
13:05 13:10 environmental variables to model the distribution of harbour porpoise Tiffany Goh SHORT
Seasonal dynamics and environmental preferences of cetacean behaviours
13:10 13:15 in the Gulf of Taranto (Northen lonian Sea) for informed management Carla Cherubini  SHORT

strategies

13:15-14:15 — Lunch break

14:15-14:50 - Session M: Behaviour

Chairs: Morgana Vighi & Clara Monaco
Diel foraging patterns of deep-diving offshore common bottlenose

14:1 14: J h ORAL
> 30 dolphins (Tursiops truncatus) tagged near Bermuda eanne Shearer
14:30  14:35 Foraglng ‘behawor of Chillean blue whales (Balaenoptera musculus chilensis) Alex Bocconcelli SHORT
in the Chiloense Ecoregion
14:35  14:40 Marine Mammal feeding strategies in a warming Arctic Mario SHORT
Acquarone
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Movement patterns and connectivity of the rough-toothed dolphin, Steno

14:40 15:45 . . Ashlie Mclvor SHORT
bredanensis, in the northeast Atlantic
Small odontocetes behavioural response to vessel traffic in the Northern Francesca

14:45 14:50 . . P . SHORT
lonian Sea (Central eastern Mediterranean Sea) Santacesaria

10 minutes break

15:00-17:30 — Workshops closing remarks, In memoriam tribute, ECS AGM, and Awards
ceremony
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SCIENTIFIC PROGRAM — POSTER SESSIONS

Le Ciminiere di Catania Exhibition and Congress Center
Piazzale Asia/Rocco Chinnici, Viale Africa 12, 95129, Catania

AC — Acoustics

No. Title Presenter
Variability of signature whistle emission in a bottlenose dolphin unit off the eastern Liguria

AC-01 Bianca Bonelli
coast (Italy)

AC-02 Optimisation of effort in a cetacean passive acoustic monitoring programme Julia Carlstrom

AC-03 Circadian acoustic patterns of bottlenose dolphins (Tursiops truncatus) under human care Maria Ceraulo

Assessing Tursiops truncatus population dynamics through its signature whistles in Ibiza and

AC-04 . .
Formentera islands (western Mediterranean)

Margalida Cerda

AC-05 Dolphin vocalizations occurrence in ambient sound of the Gulf of Oristano (Sardinia, Italy). Valentina Corrias

Letizia Stella Di

AC-06 Acoustic tracking of sperm whales in the Gulf of Catania
Mauro

Whistles production of common dolphins during specific behavioral contexts in two regions

AC-07 of Portugal (Algarve and Lisbon Coast)

Claudia Erber

Expediton WhaleSonic: Synchronized acoustic and video data of killer whales and humpback

AC-
c-08 whales in northern Norway

Lena Gies

AC-09 The use of opportunistic platforms for bioacoustics research in cetaceans in south of Portugal Susana Gil

AC-10 Automated whistle extraction for precise scaled annotations Loic Lehnhoff
AC-11 Analyses of sperm whales trumpet vocalization emitted in the Balearic feeding ground Lara Nocera
AC-12 Monitoring of harbor porpoises (Phocoena phocoena) in a noisy estuarine habitat: C- or F- Marco F.W.
PODs that's the question Gauger
AC-13 Signature whistles as a tool to estimate dolphin population size from a single fixed Elena Papale

hydrophone

Preliminary analysis on the emission contexts of the bray-call sequences of the

AC-14 Mediterranean common bottlenose dolphin Giulia Pedrazzi
Giuseppe
AC-15 \ethods for the classification of patterns in the songs of the Mediterranean fin whale Morello

AC-16 First acoustic recordings of killer whales (Orcinus orca) encountered in the canary archipelago Matteo Puddu

Whistle characteristics of rough-toothed dolphins (Steno bredanensis) in the Madeira

AC-17 .
archipelago

Laura Redaelli

First results of passive acoustic monitoring of odontocetes on the south-west coast of

-1
AC-18 mainland Portugal

Beatriz Reis

Dive into Sperm Whale Vocal Diversity: Insights from Opportunistic Recordings off Sdo Miguel Margarida

AC-19 Island Rolim

The effects of environmental and socio-behavioural factors on the structure of signature

AC-20 ) . . .
whistles in common bottlenose dolphins (Tursiops truncatus)

Fabio Ronchetti

AC-21 Temporal acoustic occurrence of Odobenus rosmarus in Svalbard islands (Norway) Paolo Rossini

AC-22 Understanding Simultaneous Detections in Harbour Porpoises Léon Rostock
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Acoustic chain, DB and data analysis within the “Italian Integrated Environmental Research Simone

AC-23 Infrastructures System (ITINERIS)” project Sanfilippo
AC-24 Acoustic behaviour of different clusters of common dolphin (Delphinus delphis) in the South Beatriz Tintoré
of Samos Island, Greece
AP — Anatomy & Physiology
No. Title Presenter

Paula Al
AP-01 Structural and ultrastructural (Electron microscopy) contributions to the dolphin’s hypophysis aula Alonso

Almorox
. . L . . A Ayaka Amaha
AP-02 A conspicuously white common dolphin sighted in the Istanbul Strait and Black Sea, Tiirkiye Ozturk
AP-03 What body condition measurements and blood draws tell us about the vulnerability of Kirstin Anderson
harbour porpoise (Phocoena phocoena) populations? Hansen
AP-04 Bottlenose dolphin (Tursiops truncatus) immortalized fibroblasts on novel 3D in vitro Cinzia
collagen-free scaffolds Centelleghe
AP-05 Dental anomalies in Grey seals from the Bothnian Sea Linnea Cervin
Cetacean’s Humerus bone radiodensity: variations between different families and diving Francesco Maria
AP-06 . . .
behaviour Achille Consoli
AP-07 Suture ossification in cetacean skulls is delayed and shows strong phylogenetic signal VaI.erna
Telizhenko
AP-08 [-amyloid immunohistochemistry in cetacean brains from Italy Ksenia Orekhova

Physiological and behavioural responses of Bottlenose Dolphin Tursiops truncatus to

AP-03 gustatory, olfactory and trigeminal chemical stimuli Pablo Pezzino
AP-10 Biogeochemical proxies used to monitor nutritional condition in deep-diving Sowerby’s Tessa Plint
beaked whale
AP-11 Teeth as indicators of past and present cetacean ecology Shirin N. Rahman
AP-12 Inner ear of the harbour porpoise using synchrotron phase-contrast imaging Laura Rojas
BE — Behaviour
No. Title Presenter
BE-01 Beyond thg waves: a ‘closer‘ I90k at the aerial behaviour of bottlenose dolphins (Tursiops Jessica Alessi
truncatus) in the Strait of Sicily
BE-02 Potential effects of geographic isolation on patterns of sociality of coastal dolphin Thibaut
populations Bouveroux
BE-03 Finding Goby — Is bottom grubbing a learned technique? Ann-Kristin Craul
Bari
BE-04 Dive behavior of orcas in the Strait of Gibraltar: a preliminary study arlngo
Francisco
BE-05 First documented observation of potential feeding behaviour of humpback whales Davis Godfriend
(Megaptera novaeangliae) in its breeding range off southern coast of Tanzania Orio
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Al d
Lateralised lunge feeding behaviour in Southern Hemisphere fin whales at Antarctic feeding .exan er
BE-06 rounds Nicolas
g Rychwalski
BE-07 Unveiling the brotherhood: social lives of Gibraltar’s sperm whales Nikolina Sokgi¢
BE-08 Interplay of apex predétors: a stu‘dy on‘ t.he interaction dynamics between bottlenose Carlotta Vivaldi
dolphins and seabirds in the Strait of Sicily
BE-09 Bot.tlenose dolphin vocal behaviour during a lethal bycatch event in the Gulf of Catania, llaria Saldutti
lonian Sea
CO - Conservation
No. Title Presenter
CO-01 The importance of public engagement within an island community Jen Adams
CO-02 Eyes on naju.lre: protecting the cetaceans in a cosmopolitan waterline of Istanbul with the Aylin Akkaya
power of citizens
CO-03 Five years of integrated and long-term monitoring for cetacean management in the Andrea Antich
continental shelf of French Mediterranean sea with the MPA network Gabriel
CO-04 Avoiding th.e data—gfap trap: using sparse data on threats to explore conservation status of Erin Ashe
poorly studied species
CO-05 Examining the status of Risso’s dolphin (Grampus griseus) populations in the Western Arianna Azzellino

Mediterranean: are integrated data sources indicating a widespread presence decline?

From current condition to future scenarios of striped dolphins (Stenella coeruleoalba) in the
CO-06 ADRION Region: Species Distribution Models (SDM) and Extension of Suitable Habitat (ESH) in Marta Azzolin
relation to climate conditions

Population Abundance Trends of Long-Finned Pilot Whales and Bottlenose Dolphins at the

co-07 Special Area of Conservation "Underwater valleys of the Mazarrén scarp” Eduardo Belda
CO-08 Large scale cetacean conservation: The complex case of the Lesser Antilles Lucas Bernier
i i f inf i fiel h
CO-09 Stranding data as precious source of information to better address field research on Giulia Cipriano
cetaceans
CO-10 Striped dolphin (Stenella coeruleoalba) population size fluctuation among the second and the Matteo Costantino

third period of the Habitat Directive

Alessandro Di

CO-11 Grey seal research and conservation in the Gulf of Riga (Latvia) Marzio

Acoustic monitoring reveals variations in habitat use of the Amazonian manatee in relation to

co-12 . . Florence Erbs
climatic events
Perilous surveys for a species in peril: the Atlantic humpback dolphin (Sousa teuszii) in .

CO-13 . ¥ . P P P phin ( ) Tilen Genov
Guinea, West Africa

CO-14 Ocean literacy programs in Sicily, Italy, for cetacean conservation and aware citizens Florinda Giaretto
Citizen Science and iEcology revolution: a critical review of innovations in cetacean .

CO-15 o gy Christian Mulder
monitoring and conservation awareness
Cetacean conservation trajectory: review of Trinidad and Tobago’s whaling heritage to .

CO-16 J y g g g Anna Karamiseva

modern strategies
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Framework for the use of strandings data as a tool for monitoring cetacean population

CO-17 . Rachel Lennon
dynamics and health

CO-18 Assessing the role of a small Marine Protected Area in coastal dolphin conservation Krista Lokar

CO-19 Citizen science on the Catalan coast: a preliminary study to raise awareness on cetacean Nuria Marco
presence Magraner

CO-20 The enigmatic humpback whales of the Pitcairn Islands Katherine McCoy

C0O-21 SHORE: EmpOweR Students as the agents of cHangE Luca Melotti

CO-22 Cetacean research for conservation in the Calabrian lonian Sea (Central Eastern Maria Assunta
Mediterranean) Menniti

CO-23 The |m.portance of the biological coIIecthns: an assessment of the biological reference Nuria Mufioz
collection of cetaceans of the Macaronesia (CBRCM)

CO-24 How climate change impacts on marine mammals’ stranding events Sarah Mureddu

oL - — T _

CO-25 Have Yog Sp'otted Them everz?\glng Part|C|Patory Platforms to highlight the need for a Oihana Olhasque
future Risso’s Dolphin Network in NE Atlantic

CO-26 Explqring Tursiops trqncatusﬂistribujcion and conserva.tio.n potential in the Tuscan Laura Pintore
Archipelago and Corsica: a Citizen Science approach within the Pelagos Sanctuary

CO-27 A str.ategy for ocean literacy: joining marine science and art in undergraduate university Barbara Putnam
curriculum

CO-28 Cetac‘eans monitoring in the MPA “Isola dell’Asinara”: results and considerations for Valeria Sanna
sustainable use
Montenegro Dolphin Research: Reporting upon the success of Seven Years of Investigating

C0O-29 Cetaceans in a Previously Data-Deficient Region, highlighting Regional Conservation Evie White
Implications

CO-30 Assessing the welfare challenges posed by climate change to European marine mammals, Mark Peter
with a focus on seals Simmonds

CO-31 Cetacean conservation within the Ligurian Sea: status and proposal for its improvement Erica Stoppa

CO-32 Update on Harbour porpoise status in Portuguese waters: abundance, distribution and Andreia Torres-
strandings data Pereira

CO-33 The Mediterranean Marine Mammal Tissue Bank: a tool for biodiversity conservation and Davide Trez
management

CO-34 Spot the Monk as promoter of “Open Science”: everybody is welcome to its Observatory! Elena Valsecchi

CO-35 wDC Shor'ewatch: Empowering communities to fill crucial seasonal data gaps for cetacean Alice Walters
conservation

CO-36 Bright Extinctic.m: warning signs of the looming extinction of an extremely well studied killer Rob Williams
whale population

CO-37 Wha!ecom , r?coverlng whale pf)pulatlons as carbon offset credit within extension of the EU Roberto Crosti
Emissions Trading System to maritime transport

C0O-38 Strength in collaboration; making data FAIR Poppy Cooney

C0-39 The role of setting cetacean bycatch thresholds to achieve European legal obligations Sarah Dolman

CO-40 Should I stay or should | go? Identifying Critical Habitat for sperm whales in Eastern Ceyda Ozdemir

Mediterranean Sea of Turkey
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EH — Ecology & Habitat use

No. Title Presenter
EH-01 Isotqpic niche of blue whale and fin whale hybrids from Iceland as compared to their parental Alex Aguilar
species
EH-02 Diet of striped dolphins (Stenella coeruleoalba) in the French part of the Pelagos Sanctuary Nathalie Di-Méglio
EH-03 Risso’s dolph!ns |'nvad|ng Arctic wat‘ers: increasing evidence of multiyear site fidelity following Alexander Eckerle
range extension in the North Atlantic
EH-04 Bottlenose dolphin (Tur.sio.ps truncatu.s) Photo-identification off EmiIia-Ro.mag.na F’o Delta Andrea Ferrari
Park (northwestern Adriatic Sea): preliminary results on occurrence and site fidelity
EH-05 Cetacean diversity along the south-east coast of Sicily, Mediterranean Sea Silvia Frey
EH-06 Long.—term trends in the diet of the striped dolphin, Stenella coeruleoalba, in the western Marica Galli
Mediterranean: an update
Looki ils: o - - -
EH-07 qoklng at the details: compound specific stable isotopes tell the diet history of east Australia Jasmin GroR
migrating humpback whales
5h - - - -
EH-08 §hou|d | stay or should | go? Different occurrences of six bottlenose dolphin groups identified Alba Haro
in the Azores
5 nas . Sandra Gonzdlez-
EH-09 Migratory variations of baleen whales off southeastern Sdo Miguel island, Azores Caar:npzzs onzalez
EH-10 Residency patterns and site fidelity of the common bottlenose dolphin (Tursiops truncatus) in Yarnick Herben
the coastal waters of Montenegro
Using data collected aboard a whale-watching vessel to investigate the habitat preferences of .
EH-11 Kate Hill
cetaceans off the Southwest coast of Ireland
EH-12 Minke whales migrating to Scotland’s west coast show longest history of sightings in Europe  Alison Lomax
EH-13 Diet of three oceanic Delphinidae species in the Canary archipelago Lisa Klemens
EH-14 Habitat use of cetaceans near Barcelona — preliminary insights Chiara Kurz
EH-15 Risso’s dolphin (Grampus griseus) occurrence and site fidelity in continental shelf and slope Sara Magalhdes
waters of SW Portugal
EH-16 Use of photo-identification data to define female reproductive parameters of bottlenose
dolphins (Tursiops truncatus) in the Tiber River estuary (central Mediterranean Sea, Italy) Alex Mattiussi
. . Boughari
EH-17 Cetaceans of the Southern Atlantic Coast of Morocco: the Dakhla Region ougharioun
Mohamed
EH-18 Mesopelagic cephalopods are critical prey for several marine megafauna species Modnica A. Silva
Distributi — . - : .
EH-19 istribution and comp05|t|on of the Risso’s dolphin (Grampus griseus) population along the Elisabet Badosa
north coast of Tenerife (Canary Islands)
EH-20 Diet of minke whales (Balaenoptera acutorostrata) stranded along the west coast of Iberia Silvia S. Monteiro
EH-21 Survival rates of long-finned pilot whales in southeastern Spanish waters Aixa Morata
EH-22 Female, juvenile and calf sperm whale (Physeter macrocephalus) records from Ireland Sedn O’Callaghan
EH-23 Exploring cetacean habitats and diversity: a multidisciplinary expedition to the high-seas Claudia Oliveira-
Vasco da Gama Seamount and Vigo Bank, NW lberia Rodrigues
EH-24 Population parameters of the sperm whale in the oceanic waters of Madeira Island Teresa Pago
EH-25 Abundance and distribution of marine mammals in north-eastern Sicily, lonian Sea Clara Monaco
Photo-identification and capture-mark-recapture techniques for population studies on - .
EH-26 . . . . . Giuliana Pellegrino
Bottlenose Dolphin (Tursiops truncatus) in the Gulf of Catania, lonian Sea, Italy i &n
EH-27 Cetacean group composition in the Pelagos Sanctuary with a focus on calves and newborns Jessica Picozzi
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EH-28 Where whales are born Simone Poletto
EH-29 First confirmed live record of Sowerby’s beaked whales (Mesoploden bidens) in mainland Alfredo Rodrigues
Portugal
EH-30 Beaked whales’ distribution in the Azores based on whale watching and stranding data. Alexandre Branco
EH-31 Prevalence of killer wha.le (Orcinus orca) “rake mark” scars on Icelandic humpback whale Zaynab Sadozai
(Megaptera novaeangliae) flukes
EH-32 Diet of the harbour porpoise using multi-analysis approach Johanna Stedt
EH-33 Does it pay to stick around? Reproductive success of a resident male sperm whale (Physeter  Stéphanie R.A.
macrocephalus) Suciu
EH-34 Us'lng whale watching data to explore the habitat preferences of two oceanic dolphins in Sdo Marc Tolosa
Miguel Island (Azores)
Stomach Contents of Stranded Cuvier’s Beaked Whales on the Turkish Aegean Sea and
EH-35 . Arda M. Tonay
Northern Cyprus (Eastern Mediterranean Sea) Coasts
EH-36 JomF Medlterranean !D-IF) catalogue of the bgttlenose dolphin (Tursiops truncatus): Noemi Toni
preliminary results within the LIFE DELFI project
EH-37 Isotopic r!|che of fin whales (Balaenoptera physalus) in the Catalan coast feeding ground, Beatriu Tort
NW-Mediterranean Sea
Stomach contents of small cetaceans stranded on the south-western coast of the Black Sea .
EH-38 Nastassia Uluduz
near Zonguldak
EH-39 Teleost (Eilet of harbour seals (Phoca vitulina) and grey seals (Halichoerus grypus) in the North Thea Bohn Vinkel
and Baltic Sea
EH-40 New records of minke whales in the Pelagos Sanctuary Biagio Violi
EH-41 Cave usage by an adult male Mediterranean monk seal as inferred by camera traps Luigi Bundone
EH-42 Unusual stomach contents in a Black Sea harbour porpoise found dead after the Kakhovka Karina
disaster Vishnyakova
Expanding trophic understanding in teuthophagous cetaceans: isotopic relationships
EH-43 .
between cephalopod soft tissues and beaks Manel Gazo
. . . . Nohelia Fari
EH-44 Insights on marine mammals occurrence in the Ross Sea, Antarctica Ct?rt?dljr arias
EH-45 Abundance and distribution of cetaceans in the western English Channel, and their exposure Beth Harvey
to key threats
EH-46 Summser spatial dlstrl-but|o'n of cet.acean‘s in the high seas of the Eastern North Atlantic region Anxo Gende
and evidence of possible distribution shifts
EH-47 Movements of Atlantic white-sided dolphins tagged in the Faroe Islands Sara De Clerck
EH-48 Pioneering photo-ID catalog: first characterization of a bottlenose dolphin (Tursiops Andrea
truncatus) population along the Palermo coastline Calascibetta
EH-49 Twenty six days in the Ligurian Sea: the longest permanence of a young humpback whale in Giulia Calogero
the Pelagos Sanctuary
EH-50 Fine-tuning the |59top|c nlche of a marine mammal community using a multi-element Alessandra Cani
approach and variable spatial scales
Population Dynamics of Risso’s dolphins (Grampus griseus) in the Pelagos Sanctuary
EH-51 (northwestern Mediterranean Sea): perspectives from whale-watching operators in the Gulf  Alessandro Verga
of Genoa
EH-52 Analysis of the presence of Balaenoptera physalus, Physeter macrocephalus and Ziphius Guido Gnone

cavirostris in the Gulf of Genoa: is anything changing?

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy

40/421



rn
)
wn

Ny
(4

EM - Ecological Modelling

No. Title Presenter

Movement patterns and inferred behaviour of short-finned pilot whales with different

. . . . Antonella Servidio
residency patterns in Macaronesia from satellite telemetry

EM-01

Influence of benthic topography on minke whale (Balaenoptera acutorostrata) presence in

EM-02 the south coast of Portugal Luke Ainsworth
Seasonal habitat preferences and use of prey-dense areas by foraging minke whales Duncan

EM-03 (Balaenoptera acutorostrata) in the southern outer Moray Firth with implications for spatial MacDougall
management

EM-04 Inter-annual variability in cetacean encounters across long-term studies Sam Walmsley

EM-05 Insights into fin whale movements and foraging behaviour around Elephant Island, Antarctica Viola Panigada

Giorgio

EM-06 Cetacean diversity in the ADRION Region (Adriatic Sea and Northern lonian Sea) Rosestolato

Short-beaked common dolphin sightings in the Tagus Estuary: what can environmental

. . Paula Coelho
variables tell us about it?

EM-07

Further is better: a comparative analysis of two Risso’s dolphin (Grampus griseus)
EM-08 distribution models in relation to physiographical variables in the Northwestern Carla A. Chicote
Mediterranean Sea.

Influence of environmental variables on the bottlenose dolphins’ spatial distribution and

EM-09 Martina Pelagatti

habitat use

EM-10 A literary deep dive: Assessing the reporting rates of cetacean availability bias for estimating  Ruth Peters-
abundance from digital aerial surveys Grundy

EM-11 Abundance of common bottlenose dolphins (Tursiops truncatus) in the Gulf of Trieste and Shakira G.
adjacent waters of the northern Adriatic Sea Quifiones-Lebron

Diving and surfacing characteristics of coastal minke whales (Balaenoptera acutorostrata) in

EM-12
the Moray Firth, Scotland: Implications for visual estimates of population size

Jade Rogers

Long-term monitoring of harbor porpoise (Phocoena phocoena) in the Pomeranian Bay, Baltic Alexander

EM-13 . . .
Sea, reveals increasing detection rates over the last decade Schubert

EM-14 Cetacean species occurrence in the South-West of Portugal: a 19-Year overview Inés Afonso

Exploring the use of presence-only data: addressing knowledge gaps in UK marine mammal

. Emma Borsier
spatial and temporal trends

EM-15

Assessing environmental variability in large-scale surveys for distribution and abundance of

highly mobile species Veronica Frassa

EM-16

EM-17 Modelling the spatio-temporal distribution of cetaceans in the Western Mediterranean Greta Jankauskaite

Navigating the depths: a comprehensive review of cetacean distribution models and

EM-18 L
conservation insights

Eugenia Pasanisi

ET — Emerging Topics

No. Title Presenter
ET-01 Automated tracking algorithm for groups of common dolphins (Delphinus delphis) Fadia Al Abbar

Marine Ranger app — Citizen science tool for collecting data on marine mammals in the . ves
ET-02 . g PP g Jure Miocic-Stosi¢
Mediterranean
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Evaluation of UAS-Photogrammetry accuracy in determining age-class structure of critically

ET-03 . Carmen Andres
endangered bottlenose dolphins

ET-04 Enhancmg Cetacean photogrammetry precision: is integration between barometric and lidar Giulian Capasso
altitude data needed?

ET-05 Whales from above: knowledge acquired from long-endurance fixed-wing Remotely Piloted Marina Costa
Aircraft Systems (RPAS)

ET-06 Implementatlon ofa .d(.eep—learnmg algor!thm for.auto-rr.\atu': |dent|f|cat|on of ceFaceans from Maria V. Delahoz
aerial videos: a promising tool for detection and identification of different species

ET.07 Using .a drone for the non-invasive collection of humpback whale blow samples in the Harriet Dawson
breeding grounds of Cape Verde
An autonomous surface vehicle to investigate presence, distribution, and acoustic behavior N

ET-08 S . Anaélle Evrard
of delphinids in the Central Mediterranean Sea.

ET-09 Protecting Mediterranean Sperm Whales: Al Powered Identification and Insights Sammie Fuller

ET-10 Inter-annual morphometric assessment of fin whales based on drone photogrammetry Dorothy Mészaros

ET-11 Click and fly: body length estimates methodologies for sperm whales Carlo Guidi

ET-12 Robust real-time detection of right whale upcalls using neural networks on the edge Matthew D. Hyer

ET-13 Aut.omated recognition of bottlenose dolphins based on individually distinct signature Frants H. Jensen
whistles

ET-14 Assessing morphometric, allometric and body condition parameters of short-finned pilot Mdnica Montoya
whales (Globicephala macrorhynchus) through aerial photogrammetry Vallribera

. . . . . . Carlos Albert
ET-15 Automatic detection of marine mammal whistles in spectrograms using YOLO-V8 ar. 0s ATberto
Quiroz-Rangel

ET-16 A deep learning classification model for multiple baleen whale species using ANIMAL-SPOT Lorenzo Scala

ET.17 Integrat!ng satellite trackmg.and photographic-identification to understand p.|Iot whale Mieke Weyn
connectivity between Madeira and the Canary Islands and support conservation

ET-18 A two-step photogrammetry method for use with fast-moving whales Andrew Wright

ET-19 Use of aerial and lateral photogrammetry for gender morphometric identification of free- Alfredo de la

ranging short-finned pilot whales (Globicephala macrorhynchus)

Moneda Rodriguez

The effectiveness of the low-cost acoustic recorder “HydroMoth” in cetacean research:

ET-20 preliminary results of the presence/absence of the bottlenose dolphin (Tursiops truncatus) in  Monica Blasi
the Aeolian Archipelago (Sicily, Italy)
GE — Genetics & Evolution
No. Title Presenter
GE-01 Uncovering environmental DNA potential as a complementary cetacean monitoring Lufs Afonso

technique in the north coast of continental Portugal

GE-02

The integration of 3D Printing in skeletal musealization: advancements, applications, and
implications for heritage conservation

Luca Ceolotto

GE-03

eWHALE: combining environmental DNA sampling, whale watching and citizen science for
stakeholder-driven marine biodiversity protection in the North-East Atlantic and the
Mediterranean

Lorenzo De Bonis
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Extensive immune reaction and highly expressed novel genes hint at a potentially molecular

GE-04
adaptation in the lung of non-healthy harbour porpoises (Phocoena phocoena)

Eda Donmez

Comparative analyses of tissue and preservation suitability for genetic analysis in stranded
cetaceans

GE-05

Miguel Leal e Rigor

Where are you from? The origin of Pseudorca crassidens (Owen, 1846) in the Mediterranean

E-
GE-06 Sea explained by genetic analysis on historical and modern samples.

Tatiana Fioravanti

Metagenomic and metatranscriptomic analyses of an ill dolphin from the Adelaide Sanctuary

GE-07 in south Australia

Luciana Moller

Discovering genetic diversity over time: analysis of historical and modern samples of Risso’s

GE-08 dolphin (Grampus griseus, Cuvier 1812) in Mediterranean Sea Lucrezia Latini
GE-09 eDNA based haplotype analysis of the Shannon bottlenose dolphins (Tursiops truncatus) Jack McKee

GE-10 Lostin the deep: a story of gene loss in sperm whales Nadia Silva

GE-11 Female philopatry may modulate the response of an Antarctic pinniped to global warming Jazel Ouled-Cheikh
GE-12 Eco-trophic-molecular assessment of the Maldivian cetofauna relying on eDNA analysis Alessia Rota

GE-13 Fostering collaboration: ACCOBAMS best practices on cetacean population genetics

Anna Schleimer

GE-14 Mediterranean monk seal occurrence in the Southern Adriatic and Northern lonian Seas as
inferred by eDNA analysis.

Sofia Bonicalza

Comparative skull shape analyses of coastal and offshore bottlenose dolphin (Tursiops spp.)
GE-15 skulls, using high resolution 3D modelling: implications for evolutionary processes and local
conservation

Morgane Dromby

Evolution of the energetic landscape in odontoceti sperm cells: co-elimination and metabolic

GE-16 shifts in toothed whales

Raul Valente

BlowOmics: novel perspectives on non-invasive cetacean research using microRNA

Courtney Alice

GE-17 biomarkers in the exhaled breath (blow) Waugh
HE — Health
No. Title Presenter
HE-01 Prevalence of viral skin lesions in two different dolphin species in the Western Ligurian Sea, Davide Ascheri

Italy

The cause of death as a source of bias in stomach content analysis of stranded cetaceans: an

HE-02 .. . . .
exploratory analysis in Mediterranean striped dolphins, Stenella coeruleoalba

Francisco Javier
Aznar

Streptococcus phocae septicaemia in two stranded common dolphins (Delphinus delphis)

HE-03 . . . James Barnett
from Cornwall, southwest England — evidence for grey seal interactions?

HE-04 Abstract-Strandings of the Cetaceans in the Moroccan mediterranean and it’s north atlantic Said Benchoucha
adjacent waters between 2015 and 2022
First insights into effectiveness of ballistics as a euthanasia method for stranded cetaceans:

HE-05 . . Rebecca M. Boys
Utility of behaviour and post-mortem computed tomography

HE-06 Anisakis spp. (.l.\lematoda: Anisakidae) dlvers!ty |r.1 d\{varf.sperm whale, Kogia breviceps Paolo Cipriani
(Cetacea: Kogiidae) stranded at the edge of its distribution range

HE-07 Organochlorine contaminants and heavy metals in skin biopsies of the Critically Endangered Guia Consales

Common Bottlenose Dolphin Tursiops truncatus Gulf of Ambracia subpopulation
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A silent threat: heavily contaminated common dolphins (Delphinus delphis) with evidence of

HE-08 . . L . Ana Correia
impacts and health deterioration in the Northwest coast of Mainland Portugal !

HE-09 A review on Toxoplasma gondii infection in Mediterranean cetaceans Mélodie De Trez

HE-10 Preliminary analysis of the kidney pathological findings of a Risso’s dolphin (Grampus griseus) Gabriella Di
stranded along the Central Adriatic Sea Francesco

HE-11 EpIZ'OOtIC gffects on long-finned pilot whales (Globicephala melas) social structure in the Juliette Drevelle
Strait of Gibraltar

HE-12 Alzheimer-Like B-Amyloid Plaques in the brain of a striped dolphin Federica Giorda

HE-13 Ngw beaked whale atypical mass stranding linked to military activities around the strait of Antonio Fernandez
Gibraltar (2022)

HE-14 Microplastics in marine mammals of Arctic waters Mathilde Piette
HE-15 Evaluating the effectiveness of the Valencian Community Stranding Network (central Spanish  Patricia Gozalbes
Mediterranean) to detect stranded cetaceans and sea turtles Aparicio

HE-16 An overview of marine mammals stranding in Sicily: a focus on Marecamp recordings Giulio Guarino
HE-17 Delphinidae affected by chronic pathologies in the Gulf of Catania Carolina Petralia
HE-18 Assess.ment of contamination by organic UV filters in two deep-diving cetacean species in NE Eva Ifiiguez
Atlantic
Cause of death of harbor seal (Phoca vitulina) and grey seal (Halichoerus grypus) stranded on . .
HE-13 northern France coastline (1995-2021) Thierry Jauniaux
., . . . . . Evridiki
HE-20 Cuvier’s beaked whale atypical mass stranding event in Cypriot Coastline (2023)

Kontemeniotou

HE-21

Three decades of anisakid nematode infections in harbour porpoises of the North- and Baltic
Sea: trends and health effects

Kristina Lehnert

Use of coproparasitological methods for identification of gastrointestinal and respiratory

HE-22 . s . André Lobao
parasites in stranded cetaceans within the central and northern regions of Portugal coast
HE-23 Arteriosclerosis in Baltic Seals over two decades Mariana Macieira
HE-24 Prevalence of Anisakis simplex, Pseudoterranova decipiens, and Contracaecum osculatum in  Betina Maia V. de
Danish Harbour Seals (Phoca vitulina) and Grey Seals (Halichoerus grypus) Miranda
Pathogenic microorganisms and gut microbiome profile in cetaceans from Pelagos Sanctuary
HE-25 (Northwestern Mediterranean Sea): how far terrestrial and coastal processes influence the Marianna Marangi
marine environment?
Strandings of small cetaceans on the Moroccan coasts between 2015 and 2022 — Delphinus Badreddine
HE-26 . .
delphis and Stenella coeruleoalba Mekyassi
HE-27 Metagenomic survey of unusual mortality of Caspian Seals in 2022 Marat Kumar
HE-28 Cet.acean strandings on the south-west coast of mainland Portugal: first three years of a Francisco Neves
regional network
HE-29 Unveiling unprecedented insights: a pioneering long-term examination of cetacean Romulus-Marian
strandings in Romanian waters of the Black Sea Paiu
Andrea Caroli
HE-30 Overlap between cetaceans distribution and marine litter in the western Ligurian Sea Pgdrraeszinai‘ro na
HE-31 Far away from home: gastrointestinal parasites as indicators of the geographical origin of a Claudia Pons-
grey seal (Halichoerus grypus) stranded in Western Mediterranean Sea Bordas
Fine-scale distribution of the lungworm Halocercus delphini in the lungs of the striped
. L . . ) Rachel Vanessa
HE-32 dolphin, Stenella coeruleoalba: implications about migration pathways and functional

significance

Pool
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HE-33 Trace elements and emerging contaminants in an isolated population of highly vulnerable Annalisa
marine predators Sambolino
HE-34 Suitabi.lity of tissug impripts on FTA®cards for dolphin morbillivirus and herpesvirus Haiyang Si
detection: comparison with gold standard frozen tissue
HE-35 9.5 kg ambergris coprolite linked to a lethal septicemia in a stranded male Sperm Whale in La Eva Sierra
Palma (Canary Islands)
HE-36 Prelimi‘nary analysis on cetaceans stranded along Sri Lankan coasts following the X-Press Luca Spadotto
Pearl disaster
HE-37 Identification of Crassicauda anthonyi in renal lesions of Cuvier’s beaked whales (Ziphius Zuleima Sudrez-
cavirostris) stranded in Canary Island Gonzalez
HE-38 Update on mercury concentrations in harbour porpoises (Phocoena phocoena) stranded in Ana Sofia Tavares
the Portuguese Coast
HE-39 Food stimula.tion in Bottlenose Dc?lphin (Tursiops truncatus) activates the autonomic nervous Angelo G. Torrente
system, causing heart rate reduction.
HE-40 The intestinal microbiome of a stranded killer whale: insights into cause of death and Broos Van de
anthropogenic pollution Moortel
A -
HE-41 Guidelines for rescue and rehabilitation of stranded harbour porpoises (Phocoena phocoena) err:Tsn;fg”e van
HE-42 Into the dolphin skin: a first assessment of skin lesions in the bottlenose dolphins (Tursiops Alessandra
truncatus) of South-western Sicily Vanacore
HE-43 Delving into Brucella pinnipedialis pathogenesis and transmission in stranded bottlenose Ignacio Vargas-
dolphins Castro
HE-44 Chronic discospondylitis in a live stranded minke whale (Balaenoptera acutorostrata) Matthew Perkins
HI — Human Interactions
No. Title Presenter
HI-01 Impact of the presence of visitors on the behavior and cortisol levels in captive bottlenose Belén Alonso
dolphins (Tursiops truncatus) Estanillo
HI-02 Combining whale-watching and research on male sperm whales in Northern Norway Zoé Morange
Accidental interaction between cetaceans and the surface longline by the Spanish fleet from
HI-03 . & y P Jose Carlos Baez
Atlantic Ocean
HI-04 Particular aspects of the presence and behaviour of cetaceans during offshore operationsin ~ Ramona-Andreea
the Western Black Sea Basin between May and July 2022 Bivoleanu
Marine traffic overlap with cetacean distribution in the ‘Mediterranean Cetacean Migration . .
HI-05 L, . Natalia Amigo
Corridor’ Marine Protected Area
HI-06 Widespread soma'l a(#aptatmn to fo.raglng and scavenging behind trawlers: the case of Silvia Bonizzoni
bottlenose dolphins in the NW Adriatic Sea
HI-07 Harbour porpoises and operational offshore wind farms; occurrence and responses in time Jacco Leemans
and space
Behavi ti trategi f Bottl Iphin (Tursi t t ti t
Hi.og Behavior and adaptive strategies of Bottlenose dolphin (Tursiops truncatus ponticus) to Ventseslav Delov

anthropogenic factors in the Black Sea
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The most frequently injured body parts and organs during dolphin-fisheries interactions in

HI-09 . L Martina Puras
the Croatian part of the Adriatic Sea I !

HI-10 Coda.mozza/FIuker: the amazing journey of a fluke-less fin whale throughout the Maddalena Jahoda
Mediterranean Sea

HI-11 Impact asse;ssment of anthr(')pog.emc pressures: acoustic mas'klng :?md ship str.lke risks in fin Blanca Feliu Tena
whales during southward migration at the Cape of San Antonio (Alicante, Spain)

HI-12 Research.trends and knowledge gaps in the impact of vessels on cetacean species: a Valeria Ferrari
Systematic Map
A study focused on the effectiveness of the acoustic deterrent DiD-01 in trammel nets in e

HI-13 . . . Vittoria Fiandino
Salina Island (Aeolian archipelago, Italy)
Energetic Cost of Behavioural Responses to Human-Induced Disturbance in Wild Dolphins, A .

HI-14 . Lorenzo Fiori
Non-Invasive Approach

HI-15 Multlpurpqse strategies to mitigate interaction between dolphins and small-scale fisheries in Stefano Floridia
eastern Sicily

HI-16 Anthropogenic impacts on cetacean populations in the Strait of Sicily Carla Tumino

HI-17 Preliminary study on common bottlenose dolphin’s (Tursiops truncatus) interactions with Elena Fontanesi

fisheries in the Western Ligurian Sea

HI-18 Bottlenose dolphins (Tursiops truncatus) and trawler interactions in the Central Adriatic Sea  Masa Frleta-Valié

HI-19 Increase of cetacean exposure to whale-watching activities in Madeira Pauline Gauffier

HI1-20 Key points to reduce the impact of interactions between killer whales (Orcinus orca) and Angela Maria
sailing vessels in the Strait of Gibraltar Gonzdlez

HI-21 Threats to cetaceans from vessel traffic and litter in Calabrian lonian Sea Maria Grandinetti

ATLANTIC WHALE DEAL Project: mitigating ship strikes and enhancing carbon sequestration

HI-22 . Eliette Hamard

in the Atlantic
. . . . . . - . Alberto

Relationship between bycatch and biological traits of small cetaceans in Galicia (NW Spain,

HI-23 Hernandez-
2021-2023)

Gonzalez

Co-occurrence of bottlenose dolphin and fisheries activities within the Marine Protected Area _, .

HI-24 Céline Tardy
of Camargue

HI-25 Assessing the effectiveness of acoustic deterrent devices to reduce common bottlenose Gabriella La
dolphin depredation on small-scale fishery in Sardinia Manna

HI-26 Comn?on do!phin (D.e.lp.hin_us cZeIph{'s) breathing interval and dive responses to swim-with- Bianca Vaz
dolphin tourism activities in Sdo Miguel, Azores

HI-27 Anthropic pressure on cetaceans stranded along the Ligurian coast within the Pelagos Virginia Mattioda
Sanctuary

HI-28 Combining visual and acoustic approaches to determine seasonal and amongst-day variation Eleanor Falch
in site use by marine mammals and their prey at a tidal stream energy demonstration zone.

HI-29 DELFISHPAM prIOJ.e.ct: Passwe acoustics to assess dolphins’ interaction with fishing and Patrizia Patti
aquaculture activities in the Maltese Islands
Cause of death and evidence of human interaction in cetaceans stranded along the Italian Guido

HI-30 . .
coastline between 2015 — 2020 Pietroluongo

HI-31 Cetacean presence off the east coast of Tenerife on the context of the development of Alicia Rodriguez-
offshore wind energy in the Canary Islands Junca

HI-32 Strz‘anded.perchance: how well do. ocean currents explain cetacean mortality patterns in the Imran Samad
actively fished waters of Goa, India?

HI-33 Distribution and responses of cetaceans to anthropogenic pressure Giulia Oliva
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Evaluating and comparing whale-watching activities in the Strait of Gibraltar and the Salish

HI-34 . Alessia Scuderi
Sea to inform future management measures

HI-35 Towards. safer.waters: a multidisciplinary approach for minimizing orca-vessel interactions in David Silgado
the Strait of Gibraltar
First UK HRA compensation measures for marine mammal species: vessel collision risk for a

HI-36 . . Gemma Starmore
declining harbour seal population in The Wash, England

HI-38 Bo.t.tlen'ose dolphu.'ls and smaII—sc?Ie flsherlles in the.PeIagos Sanctuary: searching new Camilla Testori
mitigation strategies to the conflict — TursioNet Project

HI-39 Skin marks ar?alysis to assess bottlenose dolphin anthropogenic threats in the Roman seas Alice Turchi
(central Mediterranean)

HI-40 Socio-economic impact of whale-watching in Madeira Philippe Verborgh
Increasing observations of fatal fluke entanglements of Indo-Pacific bottlenose dolphins with .

HI-41 . . Angela Ziltener
discarded fishing gear in the Northern Red Sea, Egypt

HI-42 Nurpencal S|mul.at|o.ns of Iong—d'|stance propagatlon of the signal of seismic surveys in the Alice Affatati
lonian Sea. Implications for the impact on marine mammals

HI-43 Underwater sound modelling of floating offshore wind farms in the Strait of Sicily Marzia Baldachini

HI-44 A review of Noise Abatement Systems and their applicability to English and Welsh waters Rachael Barber

HI-45 Prelimingry study of the noise generated by salmon aquaculture operations in Chilean Davide Bittelli
Patagonia

HI-46 Evaluating the efficacy of the DiD-01 acoustic deterrent in reducing human-dolphin Danielle
interactions in artisanal fisheries around Filicudi, Aeolian Islands (Sicily, Italy) Desrochers
Static and dynamic acoustic monitoring of cetaceans at a future off-shore wind farm site in .

HI-47 . Sara Ferri
the central Mediterranean Sea

HI-48 Underwater detonations: Mitigation measures to prevent injury of harbor porpoise Karoline Hots
(Phocoena phocoena)

HI1-49 Effect of anthropogenic noise sources on beaked whales’ fine-scale diving biomechanics and  Lucia Martina
its energetic implications Martin Lopez

HI-50 Bottom trawling: characterization of acoustic noise and interaction with cetaceans in the Gerardo
central Mediterranean Sea Sorrentino

. . . o - Raquel Puig —

HI-51 Cetaceans in Galicia (Spain): bycatch trends and an unusual stranding “Outbreak” in 2023 Lozano

HI-52 How significantly do human interactions impact cetacean strandings? A comprehensive llaria Ceciarini
analysis over the years of data collection in the Italian National Stranding Data Bank.

HI-53 Does exceeding the legally permissible number of vessels impact feeding and socializing in Alicia Quirin
bottlenose and common dolphins off southern Portugal?
Interaction between Mediterranean monk seals Monachus monachus and marine fish farms

HI- 54 Joan Gonzalvo

in Greek waters
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KEYNOTE SPEAKERS

Frances Gulland currently serves as Chair of the US Marine Mammal Commission, having

been appointed to that position by President Biden on May 4t 2022. In 2000, she joined the
Commission’s Committee of Scientific Advisors, and in 2011, was appointed to serve as one of three
Commissioners and confirmed by the Senate. Dr. Gulland is a veterinarian specializing in marine
mammal medicine. She is a Research Associate at the University of California, Davis, and worked for
25 years at The Marine Mammal Center in Sausalito, California, where her focus was treatment of
stranded marine mammals and research into the causes of disease in these animals. She received a
veterinary degree from the University of Cambridge, United Kingdom, in 1984, and a Ph.D. in zoology
in 1991. Dr. Gulland has served on a number of federal and state advisory panels, including the
Working Group on Marine Mammal Unusual Mortality Events, the Hawaiian Monk Seal Recovery
Team, and California’s Ocean Protection Council and Oiled Wildlife Care Network.

How to reach sustainable development of coastal areas: A Comparison of
Three Cases: The Vaquita, Mekong River Dolphin and North Atlantic Right
Whale

In this talk she compare the cases of three critically endangered species, the vaquita, the Mekong
River dolphin, and the North Atlantic right whale, to illustrate how human activities and economic
development affect cetacean conservation. The population status, threats and challenges to their
conservation will be reviewed and contrasted, illustrating the need for managing human activities
to protect coastal cetacean populations.

Bruno Cozzi was born in Milan on June 30, 1956. He obtained his degree in Veterinary

Medicine (with honors) in 1980 at the University of Milan, and his PhD in Health Sciences
[Neurobiology] in 1993, at the Institute of Medical Anatomy, Department B, University of
Copenhagen. His scientific production is focused on comparative neuroanatomy of large domestic
herbivores, marine mammals, and man. He published several scientific papers, > 100 of which are
currently listed in PubMed, Scopus, and other databases. He wrote textbooks of veterinary anatomy,
human neuroanatomy, and dolphin and whale anatomy in Italian, English, German, and Japanese.
He was part of the Italian Scientific Delegation to the International Whaling Commission (2004-2005;
2007-2011). During his career at the Universities of Milan and Padova, he taught Veterinary Anatomy
and Neuroanatomy. A former full professor, after retiring in October 2023 he is currently a senior
scientist of the University of Padova.
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Open unsolved questions in dolphin and whale anatomy

Marine mammal sciences have progressed tremendously in the last fifty years, thanks to the
combined efforts of scientists belonging to different disciplines. New technologies have brought
results. However, there are still quite a number of unsolved questions concerning the anatomy and
physiology of cetaceans. The neuroanatomical and neurophysiological basis of the diving capabilities
of beaked and sperm whales remain largely unexplored. The cortical organization and relative
connections that enable dolphins and whales to navigate in the liquid environment are still poorly
understood. On the whole, much remain to investigate on the sensory structures of these species.

Phllip Hammond is research professor at the University of St Andrews in Scotland. His

primary interest is in population dynamics and ecology, in particular the applied aspects of how seals
and cetaceans interact with human activities. Research foci include investigating the habitat use,
foraging ecology and diet of marine mammals; estimating abundance, survival and reproductive
rates; and modelling marine mammal populations. He co-founded the Scottish east coast bottlenose
dolphin project which continues to study the dynamics of a small coastal population in a changing
environment. He helped initiate the series of SCANS cetacean surveys to estimate abundance and
model distribution of cetaceans in European Atlantic waters, coordinating the first three surveys in
1994, 2005 and 2016. He has supervised >40 PhD students working throughout the world and
published >150 research papers. He has contributed to the IWC Scientific Committee, the ICES WG
on Marine Mammal Ecology and the IUCN Cetacean Specialist Group, and is an associate editor of
Marine Mammal Science and a member of the SMM Conservation Committee.

Long-term studies of cetacean populations to improve ecological
understanding and inform conservation

In the last few decades, long-term studies of cetacean populations have gone from being a rarity to
almost commonplace. Focusing on two case studies with similar motivation but otherwise with
widely different characteristics (SCANS surveys in the European Atlantic and Scottish east coast
bottlenose dolphins using photo-id), this presentation aims to highlight the value of such long-term
studies whilst also recognising the challenges and limitations.
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ABSTRACTS - ORAL PRESENTATIONS

CONSERVATION

Our coastal future: from prey to anthropogenic stressors, predicting
marine mammal habitat in the Anthropocene ocean

Gilles, Anita (1); Pigeault, Rémi (1); Ramirez-Martinez, Nadya (1); Schaffeld, Tobias (1); Daewel, Ute
(2); Schrum, Corinna (2); Siebert, Ursula (1)

1. University of Veterinary Medicine Hannover, Institute for Terrestrial and Aquatic Wildlife Research,
Werftstrasse 6, 25761 Blisum, Germany

2. Helmholtz-Zentrum Hereon, Institute of Coastal Systems - Analysis and Modelling, Max-Planck-Str. 1,
21502 Geesthacht, Germany

Marine mammals are important top predators in the North and Baltic Sea. All species have a high
conservation status in Europe and are sensitive to disturbances in their environment, therefore
considered indicators of marine ecosystem health. However, to carry out assessments and design
effective management measures, both the demands on their habitat and the influences of
anthropogenic stressors must be parameterized. Here, we integrate mammals into a novel cross-
scale end-to-end model system (E2E) developed in an interdisciplinary manner to assess the full
range of impacts from physical to higher trophic levels in a consistent framework. We parametrized
responses of marine mammals to stressors and integrate those in species distribution models. The
coupling is tested via aggregate biomass production of fish, as the main prey compartment for
marine mammals, that is already included in the coastal model system. This virtual environment
enables us to study the impacts of climate change and increasing anthropogenic activities on key
species and evaluate conservation measures. A suite of modelling techniques will be coupled,
ranging from predictive modelling of harbour porpoise habitat, based on an extensive 20-year data
series from visual national monitoring survey and large-scale SCANS surveys (Small Cetaceans in
European Atlantic waters and the North Sea), to movement models of harbour seals. This will allow
conclusions on the effects of behavioural responses as caused e.g. by offshore wind energy
development and noise emissions. The simulation of the impacts of future accelerated growth of
energy production on marine mammals at a local and regional scale is carried out using the process-
oriented parameterization and the E2E ecosystem model. This generates urgently needed
knowledge for action to implement political and societal targets, as outlined in the EU Marine
Strategy Framework Directive, and enables the evaluation of efficacy of management strategies for
marine mammals under future climate conditions.
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Climate change impacts on the West Indian manatee and their seagrass
resources

Deeks, Emma (1); Kratina, Pavel (1); Normande, Iran (2); Da Silva Cerqueira, Aline (3); Dawson, Terry

(3)

1. Queen Mary University of London
2. Chico Mendes Institute for Biodiversity Conservation
3. Kings College London

How climate change alters persistence and distribution of endangered species is an urgent question
in current ecological research. However, many species distribution models do not consider
consumers in the context of their resources. The distribution and survival of the West Indian
manatee (Trichechus manatus), listed as a Vulnerable species on the IUCN Red List, critically depend
on seagrass resources and freshwater sources for drinking. We parameterized Maxent models with
Bio-ORACLE environmental layers, freshwater proximity data, and modelled seagrass distance
layers, to determine manatee and seagrass distributions under future climate change scenarios. We
used two plausible IPCC Representative Concentration Pathways (RCP45 and RCP26, respectively)
for the year 2050. The model fits had high accuracies and predicted a marked decline in seagrass
coverage (RCP26: -1.9%, RCP45: -6%), coinciding with declines in manatee ranges (RCP26: -9%,
RCP45:-11.8%). We also found that over 94% of the projected manatee distribution for all scenarios
fell within the seagrass distribution. The analysis showed a decline in seagrass coverage to
significantly impact manatee distributions, since the distance to seagrass ecological layer
contributed significantly to manatee distributions, along with distance to freshwater sources. Our
findings suggest that manatees will lose substantial range due to future climate change, but the
extent and direction of this change will be mediated by the degree of warming and its impact on the
resources manatees depend on.
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Holistic welfare monitoring of Indo-Pacific humpback dolphins: a novel
conservation approach

Serres, Agathe (1); Platto, Sara (2); Delfour, Fabienne (3); Beausoleil, Ngaio (4); Boys, Rebecca (5);
Li, Songhai (1)

1. Marine Mammal and Marine Bioacoustics Laboratory, Institute of Deep-sea Science and Engineering,
Chinese Academy of Sciences, Sanya, China

2. Department of Biotechnology, College of Life Sciences, Jianghan University, Wuhan, China

3. Institute of Langage Communication and the Brain, Ecole Nationale Vétérinaire de Toulouse, Toulouse,
France

4. Animal Welfare Science and Bioethics Centre, Massey University, New Zealand
5. Cetacean Ecology Research Group, School of Natural Sciences, Massey University, Auckland, New Zealand

Welfare assessment has been suggested to be useful in addition to traditional methods for the
conservation of free-ranging animals. Even though several initiatives have been recently made to
develop welfare assessment frameworks for some cetacean species and/or some specific scenarios
(e.g., strandings), no detailed, transparent, and standardized welfare assessment tool that can be
used for systematic monitoring of threatened cetaceans has been created until now. For species like
Indo-Pacific humpback dolphins (Sousa chinensis) who form small populations in coastal regions
often subject to intense human activities, a holistic standardized welfare assessment tool could be
useful for conservation purposes. Such a tool could be used by biologists to monitor dolphins for
better understanding their living conditions and potential causes of demographic variations, to
better inform conservation measures, and ensure their effectiveness. The development of a welfare
assessment tool for free-ranging Indo-Pacific dolphins will be introduced. Specifically, describing
how parameters were chosen for inclusion, the satellite studies necessary to better understand and
evaluate measurement methods for these parameters, the development of a scoring framework,
and the challenges encountered.
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The growing network of Important Marine Mammal Areas (IMMAs): a
2023 update on the global programme to assist conservation of marine
mammals

Lanfredi, Caterina (1); Braulik, Gill T. (2); Minton, Gianna (3); Panigada, Simone (1); Politi, Elena (1);
Zanardelli, Margherita (1); Notarbartolo di Sciara, Giuseppe (1); Hoyt, Erich (4)

1. IUCN Joint SSC/WCPA Marine Mammal Protected Areas Task Force, Gland, Switzerland Tethys Research
Institute, Viale G. B. Gadio 2, 20121 Milan, Italy

2. IUCN Joint SSC/WCPA Marine Mammal Protected Areas Task Force, Gland, Switzerland Sea Mammal
Research Unit, University of St. Andrews, St. Andrews, Fife, UK

3. IUCN Joint SSC/WCPA Marine Mammal Protected Areas Task Force, Gland, Switzerland Megaptera
Marine Conservation, The Hague 2242 PT, Netherlands

4. IUCN Joint SSC/WCPA Marine Mammal Protected Areas Task Force, Gland, Switzerland Whale and
Dolphin Conservation, Chippenham, UK

Since 2016, the IUCN Marine Mammal Protected Areas Task Force (MMPATF) has been working to
identify a global network of Important Marine Mammal Areas (IMMAs). IMMAs are defined as
discrete portions of habitat, important to marine mammal species, that have the potential to be
delineated and managed for conservation. IMMAs are identified to help ensure the favourable
conservation status of marine mammals by attracting the attention of policy- and decision-makers
to the opportunity or need to implement management measures. To date, 75% of the global ocean
waters have been examined by the IMMA programme during ten regional workshops, engaging over
300 experts. In total, the IMMA work has resulted in the identification of 280 IMMAs and 185 Areas
of Interest, the latter not yet supported by sufficient robust scientific information to meet the IMMA
criteria, but which highlight areas for future research and monitoring. Identified IMMASs provide
important habitat for 91 of the 134 recognised marine mammal species. 66 % of IMMAs were
identified based on important habitat for a threatened marine mammal species. 58% of IMMA
surface areas occur within Exclusive Economic Zone waters, while 42% fall within Areas Beyond
National Jurisdiction (ABNJ). IMMAs identified to date occupied 7% of the ABNJ surface providing
scientific knowledge to contribute to the current goal of protecting 30% of the ocean by 2030. By
the end of 2023, 640 downloads of the IMMA spatial layers have been accessed by users from over
80 different countries and used in impact assessments or to support conservation initiatives such as
marine spatial planning, maritime traffic routing, designation of Particularly Sensitive Sea Areas or
marine protected areas. Conservation and management actions within IMMAs are now being
implemented while the MMPATF works to complete the global assessment and promote marine
mammal conservation on a global scale.
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Testing a vulnerability index to compare ten important areas for cetacean
conservation in the Mediterranean Sea

Arcangeli, Antonella (1); Atzori, Fabrizio (2); Azzolin, Marta (3); Campana, Ilaria (4); Carosso, Lara
(2); Castelli, Alberto (5); Crosti, Roberto (1); David, Lea (6); Di-Meglio, Nathalie (6); Garcia-Garin,
Odey (7); Giacoma, Cristina (8); Gregorietti, Martina (9); Francesca, Grossi (10); Monaco, Clara (11);
Moulin, Aurelie (12); Pasanisi, Eugenia (13); Pellegrino, Giuliana (14); Rosso, Massimiliano (15);
Scuderi, Alessia (16); Sara, Gianluca (17); Tepsich, Paola (12); Vighi, Morgana (7); Bologna, Marco
(18)
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Ichthyogenic Experimental Marine Center (CISMAR), Tuscia University, Tarquinia, VT, Italy
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6. EcoOcean Institut, France

7. Department of Evolutionary Biology, Ecology and Environmental Sciences, and Institut de Recerca de la
Biodiversitat (IRBio), University of Barcelona, Diagonal 643, 08028, Barcelona, Spain

8. Department of Life and System Biology, University of Torino, Via Accademia Albertina 13, 10123 Torino,
Italy

9. Department of Earth and Marine Science, University of Palermo

10. CIMA Research Foundation, via A. Magliotto 2, 17100 Savona, Italy DIBRIS, University of Genoa,
Genova, Italy

11. Marecamp Association, Lungomare Scardamiano 1, 95021 Aci Castello, CT, Italy

12. CIMA Research Foundation, via A. Magliotto 2, 17100 Savona, Italy NBFC, National Biodiversity Future
Center, Palermo 90133, Italy

13. ISPRA, Department for Biodiversity Conservation and Monitoring, Via Brancati 48, 00143 Rome, Italy
Department of Environmental Biology, Sapienza University of Rome, 00185 Rome, Italy

14. Accademia del Leviatano, Maccarese, RM, Italy Associazione Ketos, Corso Italia 58, Catania, Italy
Marecamp Association, Lungomare Scardamiano 1, 95021 Aci Castello, CT, Italy

15. CIMA Research Foundation, via A. Magliotto 2, 17100 Savona, Italy NBFC, National Biodiversity Future
Center, Palermo 90133, Italy

16. Association Nereide, Tarifa, Cddiz, Spain.

17. Department of Earth and Marine Science, University of Palermo. Palermo, Italy

18. Department of Science. University Roma 3, Roma, Italy

The identification and designation of critical cetacean conservation areas, as required by legislations
and international initiatives such as the EU-Habitats Directive, Barcelona Convention SPA/BD, and
IUCN-IMMA, encounters complexities due to the necessity of integrating diverse priorities for
different species. In 2017, a study in the Western Mediterranean utilized an index combining species
diversity (Shannon_H, dominance), abundance (SPUE, group size), rare species, and juveniles to
pinpoint priority areas and seasons. Here, the index was used to compare 10 important areas for
Mediterranean cetaceans (Alboran-Gibraltar/AG; Eastern-Spanish-slope-area/ESSA; Spanish-
Cetacean-Migration-Corridor/SCMC; NW-Mediterranean/NWMed; Pelagos; Tyrrhenian Sea/Tyr;
Sardinia-Sicily channels/SSCC; Western-lonian-Sicilian coast/Wlon; Eastern-lonian-North-Hellenic-
Trench/Elon; Adriatic) using the consistent datasets from the FLTMedNet 2008-2021, harmonized
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within the Life CONCEPTU MARIS project. Pelagos and AG emerged as priority areas, followed by
NWMed, Tyr, SCMC, SSCC, and WIlon. The Western Mediterranean displayed relatively higher
diversity, but only four areas (Pelagos, SCMC, NWMed, SSCC) hosted all eight common species. Most
areas showed a high dominance of a few species (Dominance-index > mean values): S. coeruleoalba
dominated in almost all areas, with similar abundance to B. physalus in NWMed and T. truncatus in
Elon. AG stood out with statistically different diversity, being also the only area featuring D. delphis
as the predominant species. Juveniles were widespread, particularly in AG (26% of sightings), SCMC,
and Elon. Areas demonstrated variable importance for less common species, with AG and Tyr crucial
for D. delphis, AG, NWMed, SCMC, and Pelagos for G.melas, Pelagos and NWMed for P.
macrocephalus, Wlon for G. griseus, and Elon for Z cavirostris. The index facilitated direct
comparisons among diverse areas. Future efforts should incorporate seasonality and area-specific
actions to support the transition from static to dynamic conservation strategies.
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Governing marine protected areas for harbour porpoise conservation: The
case of the Sylt Outer Reef and the Whale Sanctuary in the German North
Sea

Homes, Wiebke (1)
1. Leibniz Centre for Tropical Marine Research, Bremen, Germany

Marine ecosystems and biodiversity are embedded in complex socio-ecological systems and in the
North Sea, they are under extreme anthropogenic pressure from cumulative uses such as fishing,
maritime transport, the construction of offshore windfarms, pollution and resource extraction
leading to habitat destruction. The increasing industrialization of the North Sea profoundly changes
environmental conditions and challenges current processes of marine spatial planning. This results
in trade-offs between conservation and use, and particularly impacts marine predators with
migratory routes. Although special protection in the form of protected areas is in place for the only
endemic whale species in the North Sea, the harbour porpoise (Phocoena Phocoena), its abundance
is declining and their distribution shifting, which necessitates the urgent need for a transformative
shift towards more effective conservation governance arrangements. This study therefore assesses
current governance structures in the marine protected areas (MPAs) Sylt Outer Reef (SOR) and the
Whale Sanctuary (WS) in the German North Sea using the MPA Governance framework by Jones.
The 20 semi-structured interviews that were conducted between October 2023 and December 2024
investigated the mechanisms of a diverse range of economic, legal, communication, knowledge and
participation incentives. It was found that both MPAs fail to effectively protect harbour porpoises,
despite having in place different institutional structures and processes. While all communication
incentives are well represented in both MPAs, there is a strong need to strengthen economic and
legal incentives, such as increasing the capacity for enforcement (SOR) and implementing protection
from incoming users (WS). To further improve governance effectiveness, other incentives that
combine top-down, bottom-up and market approaches are being recommended. This study
contributes to the wider academic debate on how to best shape marine predator conservation for
an adaptive ecosystem-based management.
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HUMAN INTERACTIONS

Comparison of population models to better understand anthropogenic
impacts on marine mammals

Evans, Peter (1); S. Cordes, Line (2)

1. Sea Watch Foundation, Bull Bay, Anglesey, UK. / School of Ocean Sciences, Bangor University, Menai
Bridge, Anglesey, UK.

2. School of Ocean Sciences, Bangor University, Menai Bridge, Anglesey, UK. / Norwegian Institute for
Nature Research, Trondheim, Norway.

Several population models have been developed to track the potential impacts of human activities
upon wildlife including marine mammals. Here, we compare three modelling approaches: Potential
Biological Removals (PBR), Population Viability Analysis (PVA), and Population Consequences of
Disturbance (iPCoD) on the populations of six marine mammal species (grey seal, harbour porpoise,
bottlenose dolphin, Risso’s dolphin and minke whale). These species vary in the extent of our
knowledge, their life history parameters and demographic status, and therefore provided a useful
assessment of the strengths and limitations of each approach, and the suitability of particular
models for data-deficient species as well as better-known species. Anthropogenic pressures used in
the models included annual estimates of direct mortality from fisheries bycatch and from ship
strikes, as well as indirect (sub-lethal) impacts through effects upon reproduction from
contaminants. Sensitivity analysis was performed to determine the effects of uncertainty around
particular parameters. The importance of defining population structure at the outset was
demonstrated whilst in some cases, using more than one model provided greater insight into
potential effects of a particular anthropogenic pressure on the population demography of a species.
The findings should be useful in decision making on which modelling approaches to use for particular
species and groups of species, and for setting thresholds to avoid unsustainable population impacts.
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Cetacean stranding research reveals impacts of human activities

l/sseldijk, Lonneke (1); Keijl, Guido (2); Gréne, Andrea (1)

1. Division of Pathology, Department of Biomolecular Health Sciences, Faculty of Veterinary Medicine,
Utrecht University, Utrecht, The Netherlands
2. Naturalis Biodiversity Center, Leiden, The Netherlands

Stranded cetaceans have been reported on Dutch shorelines for decades. To determine the impact
of human activities in causing these events, a post-mortem surveillance program was established at
the Faculty of Veterinary Medicine in 2008. From 2008-2023, 9082 cetaceans were recorded,
representing 14 species (11 odontocetes, 3 mysticetes); of which 22% were investigated post-
mortem. The harbour porpoise is by far the most abundant (8970 strandings, 21% necropsied).
Incidental bycatch is the largest anthropogenic cause-of-death-category (CoD, 17%), while other
types of trauma are less frequently diagnosed (ship strike 4%, debris ingestion/entanglement <1%).
Infectious disease is the largest CoD-category (32%), followed by grey seal attacks (24%). There were
two notable mass stranding events involving hundreds of dead porpoises. The first took place in
summer 2011 and affected mostly juveniles, with emaciation as most likely mortality cause. The
second was in August 2021 and affected mainly adult females, most likely following Erysipelothrix
rushiopathiae infection. The most common stranded odontocetes after porpoises are common
dolphins (n=16), white-beaked dolphins (n=15), sperm whales (n=13) and Sowerby’s beaked whales
(n=12). Rarest species found stranded are bottlenose dolphins (n=3), bottlenose whales (n=2) and
killer whales (n=2). The most common baleen whale is the Minke whale (n=18), although mostly
stranded in advanced decomposition, followed by fin whales (n=14), which entered our country
mainly bow-caught on container vessels. Many of the delphinids live-stranded and presented
infectious diseases and signs of starvation. For the deep-diving (out-of-habitat) species, the most
common CoD were related to live stranding, followed by ship strikes. There seems to be an increase
in beaked whales and common dolphins since the program started, while Lagenorhyncus-numbers
decrease, which is probably related to climate change. Continued monitoring of species composition
of stranded cetaceans and their causes of death can provide an early warning for ecosystem change
related to anthropogenic activities.
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Relationship between fishing strategies and by-catch: A case study on
common dolphins (Delphinus delphis) in the Bay of Biscay

Brevet, Mathieu (1); Destremau, Chloé (1); Authier, Matthieu (2); Dubroca, Laurent (1)
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de la Mer (IFREMER), Avenue du Général de Gaulle, 14520 Port en Bessin Huppain, France
2. Observatoire Pelagis, UAR 3462, CNRS-La Rochelle Université, La Rochelle, France

By-catch is a major cause of the decline of marine megafauna worldwide. However, obtaining
accurate estimates of the risk of by-catch can be challenging due to limited and non-representative
samples and inadequate knowledge of the by-catch context. We aim to address this issue by building
a comprehensive framework that, based on standardized data on fishing vessel activity and by-catch
of a given species, classifies vessels into strategic groups (according to their fishing behavior) and
examines their degree of association with by-catch. The method was applied to French fishing
vessels operating in the Bay of Biscay to determine the variation in existing fishing strategies'
frequency of common dolphin (Delphinus delphis) by-catch over the last two decades, and to
identify the fishing behaviors most associated with by-catch risk. The study used multiple data
sources, including a declarative approach from fishermen and an approach based on onboard
observers. Our findings consistently showed that both the trammel net fishery targeting sole and
the gillnet fishery targeting hake and gadid were associated with particularly high levels of by-catch.
Similarly, pelagic trawling targeting sardines or tuna were also associated with high levels of by-
catch. In addition to studying the technical profile of by-catch risk, we also considered the
phenotypic sensitivity profiles of individuals to by-catch risk and how these might vary by fishing
method. The study revealed that smaller body-sized common dolphins were more sensitive to by-
catch, and that larger dolphins were more likely to be caught when using trawl gear and when fishing
for sole or hake compared to coastal fish species. These findings suggest that dolphins may have
varying sensitivities to different fishing methods, which could be influenced by their age and body
condition.
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A mitigation measure against dolphin depredation: the Acoustic Alert
System

Raffa, Alessandra (1); Garofalo, Dario (1); Floridia, Stefano (1); Monaco, Clara (1)
1. Marecamp Association, Lungomare Scardamiano 1, Aci Castello, 95021 Catania, Italy

Some dolphin species exhibit opportunistic behaviour when they interfere with fishing gear for
feeding purposes, an action known as depredation. This behaviour involves partially or entirely
removing catches from nets and lines, causing damage to the gear and loss of the catch which
determines serious socioeconomic issues for fishers. Dolphins employ this behaviour aiming to
conserve energy while maximizing gains, especially in overexploited marine regions. This type of
interaction between coastal cetacean species and small-scale fisheries has been reported in fishing
fleets around the world and, despite the attempts, a unique effective mitigation solution has not
been found. Consequently, cetacean conservation and the sustainability of small-scale fisheries are
at risk and necessitate urgent local and national management plans to be addressed. Efforts to solve
these conflicts have been focused on strategies involving acoustic deterrents. However, most of the
tests carried out in the Mediterranean have not provided positive results. A study to develop an
Acoustic Alert System (AAS) was initiated by the Marecamp Association in the Gulf of Catania (lonian
Sea) to counteract the "feeding in net" behaviour displayed by common bottlenose dolphins on
artisanal gillnets and trammel nets. This innovative system, a pioneering initiative on a global level,
detects feeding vocalizations emitted by dolphins nearby the nets, assisted by operators onboard a
sentry boat using hydrophones to be able to send an alarm warning to fishers to pull up the net in
the presence of dolphins. Results indicate a reduction in the gear damages during depredation
events, increased catches, and reduced risk of by-catch when the AAS is activated. This
experimentation was included in the “Mitigating dolphin depredation in Mediterranean fisheries —
Joining efforts for strengthening cetacean conservation and sustainable fisheries” project
(Depredation-2) supported by the Mava Foundation. Next steps of the research foresee to make the
AAS automatic.
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Pearls are not just for girls - Application of acoustic reflectors in set nets to
reduce bycatch of harbour porpoises and other odontocetes while keeping
fish catches high

Noack, Thomas (1); Milanelli, Andrea (1); Berzosa, Sara (1); Kindt-Larsen, Lotte (2); Stepputtis, Daniel
(1)

1. Thiinen Institute of Baltic Sea Fisheries, Alter Hafen Siid 2, 18069 Rostock, Germany
2. DTU Aqua

Incidental catch in set nets poses a significant global threat to marine mammals like the harbour
porpoises (Phocoena phocoena). Addressing this challenge is crucial for the conservation of these
species and the sustainability of fisheries. This study aims to mitigate bycatch of porpoises and other
odontocetes in gillnets while ensuring the profitability of targeted fish species catches. Leveraging
the echolocation abilities of odontocetes, our approach involves enhancing the gillnets' acoustic
detectability by attaching small acrylic glass spheres. These spheres are designed to produce a
strong echo, making the “PearINet” acoustically “more visible” to odontocetes, thereby helping
them recognize these nets as impenetrable barriers. The presentation will provide an overview of
the PearINet's current development and assessment status. Key topics include behavioural
responses of harbour porpoises to the modified nets, efficiency of catch for targeted fish species,
and considerations regarding material sustainability and recycling. Although a large-scale bycatch
trial is slated for later this year, preliminary findings already indicate that the PearINet could be a
promising solution for reducing the bycatch of harbour porpoises and other odontocetes, without
compromising the catch rates of targeted fish species.
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Bottlenose dolphins adjust their signature whistles during fishery
interactions: the influence of human activities on individual recognition
and cooperation

Labriola, Maria Silvia (1); Pedrazzi, Giulia (2); Pammer, Petra Oswine (3); Giacomini, Giancarlo (2);
Jona Lasinio, Giovanna (3); Pace, Daniela Silvia (2)

1. Department of Environmental Biology, Sapienza University of Rome, Italy 2 PhD program in Evolutionary
Biology and Ecology, University of Rome Tor Vergata, Italy

2. Department of Environmental Biology, Sapienza University of Rome, Italy

3. Department of Statistical Sciences, Sapienza University of Rome, Italy

Signature whistles (SWs), i.e., tonal sounds characterised by a distinctive and stable stereotyped
frequency modulation pattern (or contour), play an essential role in the acoustic communication
and ecology of bottlenose dolphins (Tursiops truncatus, BD), allowing for individual recognition
between conspecifics in different behavioural contexts. SWs may exhibit a high degree of plasticity
in response to specific activities or conditions. However, the influence of different contexts is still
poorly understood. Here the context-specific variability of SWs is investigated within the BD
population inhabiting the Tiber River estuary area (Central Mediterranean Sea, ltaly), with a
particular focus on the interaction with different fishery running in the study area, i.e., trawling and
small-scale gears. Acoustic data collected between 2019 and 2023 were modelled through an
innovative Functional Data Analysis approach (FDA), with the aim of capturing SWs’ dynamics in
their entirety. Using FDA, the information of a SW (i.e., a vector of discrete observations of their
frequency recorded at regular time intervals) is transformed into a continuous function, reproducing
faithfully the SW frequency modulation and contour. A functional regression model with SWs’
acoustic structure as the functional response was built using context-related factors as covariates.
Estimated functional coefficients show that, among all, interaction with gillnets/pots seems to have
the greatest influence, determining a clear increase in SWs frequency, while interaction with trawl
nets appears to be non-significant. The different degrees of cooperation adopted by BDs in the two
settings may explain such a finding, with artisanal fishery interactions requiring fine-scale
organization and individual recognition between group members than trawling (BDs in the study
area display a stereotyped and individual behaviour when interacting with trawlers). Our results
show that SWs are effective communication tools through which feeding behaviour may be
coordinated and controlled, and information may be distributed and acquired.
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Shipping noise induces changes in fin whale songs

Caradonna, Valentina (1); Borsani, Junio (2); Pedrazzi, Giulia (3); Pace, Daniela (3)

1. UNIVERSITY OF CAMPANIA LUIGI VANVITELLI
2. ISPRA
3. Department of Environmental Biology, Sapienza University of Rome, Italy

Criterion 11.2 of the Marine Strategy Framework Directive addresses continuous noise, including
shipping. Its implementation requires setting thresholds to describe favorable conditions of
habitats. Hence, the level of onset of behavioral effects on indicator species must be determined.
Fin whales are such candidates for thresholds on continuous noise. We analyzed 645 days of
recordings (1999-2002) from the Ligurian Sea. The whole dataset was used to assess
presence/absence of fin whale songs, while a subset was used for song analysis, selecting only files
with high signal-to-noise ratio. One-hour recordings for each day were randomly selected, obtaining
a final subset consisting of 134.5 hours. Our fin whale songs lasted 6 minutes on average (SD=246.83
s) and were separated from each other by rest periods (max duration= 948.80 s, mean=156.82 s,
SD=125.98 s). Two types of pulses prevailed, respectively “classic” and “backbeat”. These were
separated by stereotyped inter-pulse intervals (IPI, mean=16.33 s, SD=4.08 s).
Novel findings included: a) the year-round presence of fin whales in the Ligurian Sea;
b) acoustic presence is highest during autumn, when births of fin whale calves in the Mediterranean
Sea peak, confirming the hypothesis that songs may have a role in reproduction; c) acoustic
presence is lowest during summer coinciding with males spending most of their time feeding, in
view of the reproductive season; d) shipping noise significantly affects songs with respect to the
following parameters: IPI, rest, maximum- and minimum frequency, peak- and center frequency of
the notes; e) Markov-chains and sequence analysis show that shipping noise affects the probability
of transitioning from one type of note to another. Our findings are crucial to understand how fin
whale songs may have changed over the years in response to increasing shipping noise. Changes
usually come at higher energetic cost, likely reducing fitness.
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Vocal compensation to anthropogenic noise in long-finned pilot whales

Hegeman, Milou (1); Macfarlane, Nicholas (2); Verborgh, Philippe (3); Gauffier, Pauline (3); Esteban,
Ruth (3); Tyack, Peter L. (4); de Stephanis, Renaud (5); Jensen, Frants Havmand (6)
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2. IUCN International Union for Conservation of Nature

3. Museu da Baleia Madeira

4. University of St Andrews

5. CIRCE Conservation, Information and Research on Cetaceans

6. Aarhus University

Anthropogenic noise is considered a marine pollutant in the EU and can impact marine animals in a
variety of ways. Prolonged noise that overlaps in time and frequency with animal communication
signals can interfere with communication unless animals are able to compensate for increasing
noise levels. Our study investigated Lombard response in long-finned pilot whales using high-
resolution acoustic DTAGs in an area with high anthropogenic pressure, the Strait of Gibraltar. We
tested if pilot whales increase their vocal amplitude in response to noise, and whether vocal
compensation is signal- or context-specific. We analyzed 1416 calls from 18 individuals in small
social groups of simultaneously tagged animals, allowing us to parse out which individual emitted
which call and how the output level of that call depended on masking noise level. We found that
noise level significantly influenced the apparent output level of calls, with an increase in noise
correlating with a partial increase in call output level. Moreover, call type had a significant effect on
call output level and on the degree of Lombard response: Low-frequency burst pulse calls exhibited
a partial Lombard response magnitude of 0.294£0.06 dB increase in output level per 1 dB increase in
noise level, short calls exhibited an amplitude increase of 0.33+0.08 dB per 1 dB increase in noise
level, and high frequency calls did not show a significant Lombard response. Neither depth nor dive
context influenced Lombard response magnitude. On top of the main intense continuous maritime
traffic overlapping their distribution range, pilot whales are frequently targeted by whale watching
industries and this can increase noise levels for prolonged periods of time. Our results indicate that
pilot whales only compensate partially in response to increased noise levels and emphasize the need
for understanding ecological consequences of communication disruptions to ensure sustainable
management of these activities.

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 64/421



\ ECS

Underwater noise monitoring in Italian waters, a wide area dataset
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With the inclusion of underwater noise as a designated source of pollution under descriptor 11 in
the Marine Strategy Framework Directive (MSFD), there has been a notable shift in governmental
and regulatory focus. Guidelines and rules have been issued to adhere to the MSFD indications,
particularly emphasizing the need for careful measurement and management of underwater noise,
especially concerning marine mammals. This development has sparked a renewed institutional
interest in the field of underwater acoustics. Governments are now requiring noise level
assessments in the waters of each EU member state and incorporating these considerations into
the permitting process for new industrial activities at sea. Over the past few years, our group has
carried out many measurements in various commercial projects in the italian waters. This work
presents several underwater noise baselines, accompanied by a detailed discussion of results,
methodology, and challenges associated with the collection, analysis and measurement of actual
calibrated noise levels together with their potential significance. The data we present is sourced,
around the year, from sites in the Northern Adriatic Sea, Southern Adriatic Sea (both shallow and
deep waters), the Tuscany Archipelago and the Ligurian Sea, showcasing the acoustic landscapes
and their primary features through meticulously calibrated recordings over repeated observation
periods.

We are presenting information on background noise levels (SPL, RMS re 1 uPa) and sound exposure
levels (SEL re 1uPa2s), adhering to the main guidelines, with specific attention to anthropic sources
that, while not yet regulated, are significantly present. In conclusion, we emphasize the importance
of reporting and sharing knowledge derived from characterizing the soundscape of different
locations and in different propagation conditions. The monitoring and mitigation actions related to
commercial and industrial activities serve as valuable cues, aiding in a better understanding of the
actual acoustic environment where underwater noise reduction is strongly needed. This facilitates
more efficient planning of habitat protection.
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ANATOMY & PHYSIOLOGY

Assessing biomarkers in common dolphin: Insights from blubber cortisol
analysis
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Monitoring the health status of protected marine mammal species has become a focus in
conservation research. Cortisol, a glucocorticoid hormone, plays a crucial role in the mammalian
stress response, fat metabolism, and energy regulation. Its potential as a biomarker for physiological
states has been widely recognized across species. Based on morphometric analysis, a decline in the
nutritional health of common dolphins in the Celtic Seas ecoregion was reported. Detection
however, using metabolic markers has not been undertaken to date. Here, we applied blubber
cortisol analysis to further disentangle the multitude of stress factors affecting the species, using
blubber samples. The samples originated from individuals stranded along the Irish coastline (2017-
2019, n=84) with available necropsy data. Previous studies assessing blubber cortisol in marine
mammals predominantly relied on a specific extraction methodology. In this study, we applied a
simplified extraction method from blubber tissue, followed by a commercial enzyme-linked
immunosorbent assay to quantify cortisol. Assay validations included intra and interspecific
coefficients of variation, as well as tests for parallelism and accuracy. Using generalised linear
models with the covariates cause of death, sex, sexual maturity status, total body length, nutritional
status, season, ventral blubber thickness, and quartile of the year, cortisol concentrations were
found to be negatively correlated with body length, and significantly higher in sexually immature
individuals, suggesting physiological stress in younger animals during the current decline in
nutritional health. The potential use of cortisol as a biomarker for nutritional health of the common
dolphin was discussed. Although not fully refined, our results suggested avenues for improvement
in blubber cortisol studies, allowing for optimization towards a faster and cheaper protocol. The
cost-time-effectiveness of this novel extraction method was presented. In addition, further
improvements of this method were proposed and caveats and feasibility of all methods were
discussed.
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The circulating milieu of bottlenose dolphins (Tursiops truncatus) may hold
the key to preventing arterial aging
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Enhanced arterial function (high endothelial function and low aortic stiffness) is essential for the
dive response and survival of cetaceans, given the demand to dive for feeding throughout their long
lifespan. In humans, endothelial function is reduced with diving and aging, and large arteries stiffen
with advanced age. Since reduced arterial health can limit health lifespan and cetaceans are long-
lived, cetaceans may have preserved arterial health with advancing age. We tested if the circulating
milieu (bioactive molecules in the serum) of young (n=16) and mid-life/older (ML/O; n=4) adult
bottlenose dolphins would transfer the same arterial aging phenotypes as the serum of age-
equivalent humans using an innovative technique. Excised arteries from young (5 mo) and old (25
mo) wildtype C57BL/6N mice were incubated ex vivo with 5% sex-matched adult human or
bottlenose dolphin serum. Endothelial function was assessed as carotid artery endothelium-
dependent dilation (EDD) to increasing doses of acetylcholine, and aortic stiffness as elastic
modulus, a measure of intrinsic mechanical wall stiffness. Differences were assessed via 2-way
ANOVAs; post hoc analyses were conducted between age groups within species. Peak EDD and
aortic stiffness worsened in young mouse arteries following exposure to ML/O adult human serum
(P<0.001 and P=0.001). These measures improved in old mouse arteries after exposure to young
adult serum (P=0.001 and P=0.044). In contrast, old mouse arteries with old dolphin serum behaved
like young mouse arteries with young dolphin serum for both, peak EDD (young v. ML/O serum
donor in young arteries, P=0.773; in old mouse arteries, P=0.942) and aortic stiffness (young v. ML/O
serum donor in young aortic rings, P=0.974; in old aortic rings P=0.157). These results suggest that
the circulating milieu of bottlenose dolphins may be geroprotective. More research is needed to
confirm these observations, elucidate the underlying mechanisms, and explore its potential
applications for human medicine.
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To click or to headbutt? Specific features of the melon in large bottlenose
and Cuvier's beaked whales

Graic, Jean-Marie (1); Huggenberger, Stefan (2); Miiller-Thomsen, Lennart (2); Gerussi, Tommaso
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Anatomical investigations of large whale specimens have been limited compared to smaller
delphinids, especially for offshore and deep diving species such as beaked whales. Here we report
the findings of anatomical examinations of the heads of a male Northern bottlenose whale and a
male Cuvier's beaked whale. Employing classic anatomical examination, and handheld 3D-scanning,
we produced detailed 3D renditions of the heads to understand how male Northern bottlenose
whales, with foreheads dominated by two large maxillary crests, produce echolocation sounds. In
the bottlenose whale, the melon formed the ample bulbous forehead, and passed between the
typically large maxillary crests. Caudally, the melon tapered nearly symmetrically between the
maxillary crests in the center of the head into the large right phonic lip. This resembles an
accentuation of the Cuvier's beaked whale rostrum, where the melon terminus clearly meanders to
the right side. The asymmetry in cranial bones and soft structures of Hyperoodons suggests a
potential link between increasing asymmetry and the alignment of the right phonic lip pair into a
large melon for producing loud echolocation clicks. Behavioral data supports this, indicating that
the right phonic lip pair produces clicks, while the left pair generates tonal whistles and burst pulse
clicks in toothed whales. Regression analysis across various melon sizes suggests that larger melons
are associated with higher source levels, but not in Hyperoodon, in which reported source levels are
relatively low. Bulls likely use their bulbous head in headbutting behaviors, consistent with the size,
structure, and position of the maxillary crest. Despite these cranial extremes and asymmetry, we
find a symmetrical melon and hypertrophied right phonic lip pair. We conclude that the extreme
anatomy of Hyperoodon heads is driven by functional duality of both headbutting for social
interactions and sound production for echolocation.
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Influenza A virus infection in grey and common seals in the UK
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Naturally occurring Influenza A virus (IAV) infection of both grey and harbour seals has occurred on
the coasts of northern Europe during several outbreaks involving different strains of low
pathogenicity avian influenza (LPAI) IAV, most recently H3N8 and H10N7, which are associated with
respiratory tract infection, and sporadic increases in mortality. Since 2020, there have been reports
of infection of harbour and common seals with HPAI H5Nx, which have been associated with lesions
in the brain, both with and without visceral tissue involvement. This is a report of cases of naturally
occurring infection with HPAI H5N1 influenza A virus, in both harbour (1) and grey (6) seals, from
the UK coast (England and Scotland). Seals were either found dead or moribund and euthanased, or
held within a treatment facility for a short period before death. Post mortem examination revealed
IAV positive (RT-PCR) brain tissue in all seven animals and lung in one grey seal. Histological
examination in all but one animal revealed variable patterns of meningitis and/or encephalitis,
similar to previously reported cases of H5Nx infection in seals, namely lymphohistiocytic meningitis,
perivascular cuffing, neuronal necrosis, gliosis of the cerebrum and/or cerebellum. One seal
exhibited choroiditis and ventriculitis. Immunohistology for Influenza A virus revealed a variable
pattern of viral antigen expression; in published reports of IAV antigen expression in the brain of
H5Nx infected seals, viral antigen is restricted to neurons and glial cells. In the cases reported here,
viral antigen was also detected in meninges, perivascular inflammatory cells, endothelial cells,
choroid and ependyma cells. In addition, one harbour seal exhibited viral antigen in the lung and
the adrenal gland, associated with lesions in these organs. This has both pathological and
epidemiological implications for HPAIV detection and management in UK seal populations.
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A new threat for the Med? Triazole-resistant Aspergillus sydowii in
cetaceans from the Spanish Mediterranean

Garcia-Bustos, Victor (1); Ruiz-Gaitdn, Alba Cecilia (2); Degollada, Eduard (3); Aznar, Francisco Javier
(4); Raga, Juan Antonio (4); Rosario Medina, Inmaculada (5); Acosta-Herndndez, Begoiia (5)

1. Instituto Universitario de Sanidad Animal y Seguridad Alimentaria (IUSA), Universidad de Las Palmas de
Gran Canaria, Arucas, Spain Severe Infection Research Group, Instituto de Investigacion Sanitaria La Fe, Valencia,
Spain

2. Severe Infection Research Group, Instituto de Investigacion Sanitaria La Fe, Valencia, Spain

3. Edmaktub Cetacean Research Association

4. Cavanilles Research Institute of Biodiversity and Evolutionary Biology, University of Valencia

5. Instituto Universitario de Sanidad Animal y Seguridad Alimentaria (IUSA), Universidad de Las Palmas de
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Aspergillus sydowii has emerged as a critical marine pathogen causing widespread aspergillosis in
tropical gorgonian coral communities. It has been associated to deep-seated infections especially in
immunosuppressed humans and has only been reported once in the Mediterranean. This study aims
to document the first isolation of azole-resistant A. sydowii in cetaceans from the Spanish
Mediterranean  Sea, exploring its ecological and public health implications.
Samples were collected from free-living and stranded small cetaceans along the Spanish
Mediterranean coast. Respiratory secretions and other biological samples were obtained and
cultured under various conditions to isolate A. sydowii. Identification was conducted through
morphological assessment and MALDI-TOF. Temperature assays were performed to evaluate
growth kinetics. Antifungal susceptibility was assessed using VIPcheckTM plates for triazole
resistance.

Aspergillus sydowii was isolated from three healthy adult long-finned pilot whales (Globicephala
melas) in a group of 8 individuals and one stranded striped dolphin (Stenella coeruleoalba)
separated by 360 km. In one pilot whale, A. sydowii and Scopulariopsis brevicaulis were co-cultured,
while in the other two pilot whales, A. sydowii demonstrated robust growth in isolation. Striped
dolphin samples exhibited A. sydowii along with Exophiala spp. and S. brevicaulis. The isolates
showed significant growth at 37°C but not at 40°C, with mean colony diameters greater at 24°C. All
A. sydowii isolates were resistant to posaconazole concentrations of 0.5 mg/L.
Discussion:

The isolation of posaconazole-resistant A. sydowii from unrelated cetaceans, such as G. melas and
S. coeruleoalba, underscores its potential as an active colonizer/pathogen in marine mammals. Its
known role as a coral pathogen and its adaptability to warmer temperatures raises concerns about
its broader ecological impact and potential contribution to the decline in marine biodiversity. The
resistance to triazole and its ability to thrive in cetaceans suggest a possible increased threat to
mediterranean marine ecosystems and both animal and human public health in the context of
changing marine environments.
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Pathological study of an open Patent Ductus Arteriosus (PDA) in a 20-year-
old Killer Whale (Orcinus orca)
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The ductus arteriosus is an anatomical structure present in the fetal heart which closes during the
first months of life, in the case of humans, to ensure the proper function of the cardiovascular
system. In cetaceans, more specifically in bottlenose dolphins, this structure is open at time of birth,
stays open for months in yearlings, and closes during the first years of life. Therefore, reported cases
of a patent ductus arteriosus (PDA) in juveniles and/or adult cetaceans are extremely rare, either in
wildlife or in captivity (under human care). Herewith we describe the diagnosis of a PDA in a 20-
year-old female Killer Whale (Orcinus orca). A complete pathological study was carried out.
Necropsy and histology showed that the animal suffered a cardiovascular anomaly from birth
classified as congenital/development heart defect. She presented a large and open PDA associated
with lesions consistent with severe chronic pulmonary hypertension connected with chronic heart
lesions affecting systemically to other organs which ultimately led to heart failure and death. To our
best knowledge, this is the first time where an open PDA and the associated chronic systemic
pathology, in a 20-year-old Killer Whale (Orcinus orca) which was born in captivity, is reported.

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 71/421



rn
)
wn

Ny
(4

ACOUSTICS

Potential Acoustic and Environmental Predictors of Delphinid Mass
Strandings
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Mitigation of cetacean mass stranding events (MSEs) is challenging as their causes remain poorly
understood. Our aim is to carry out research to develop a MSE alert system that could aid
responders and thereby reduce animal mortality. To this end, we are analysing data on MSEs of two
delphinid species (common dolphins, Delphinus delphis, and Atlantic white-sided dolphins,
Lagenorhynchus acutus) in Wellfleet Harbour, Massachusetts, USA, a global hotspot for MSEs. We
are examining acoustic and temporal variables that might serve as predictors of these events. We
recorded duty-cycled passive acoustic data in Wellfleet Harbour nearly continuously from 2014 to
the present. Recordings from 34 days on which MSEs occurred (and 24 hours preceding each) were
screened for whistles, as were recordings from 34 random non-stranding days from the same
deployments (analysis is ongoing to increase our non-stranding acoustic sample). Whistle presence
was both strongly associated with MSEs (x2(1, N = 68) = 11.4, p < 0.001), and increased the odds of
MSE presence by 8.4 times (95% Cl: 2.6, 33.2, logistic regression, N = 68, p < 0.001). Across a larger
dataset of 119 MSEs from 2000-2022, MSEs were most frequent in the spring (37.0%), and least
frequent in the summer (11.7%). Thus, our results indicate that information on both whistle
presence and seasonality could be used to predict MSEs. Research is ongoing to examine other
variables such as water temperature, wind speed, and moon phase, to increase the predictive power
of this model. The number of MSEs per year showed an increasing trend in Wellfleet from 2000-
2022 (negative binomial GLM, N = 23, p = 0.023), demonstrating the need for predictive models that
could assist in future responses to these events, which are a significant concern from an animal
welfare perspective.
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Acoustic Detection of Mediterranean Monk Seals (Monachus monachus) in
the Inner lonian Archipelago
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The Mediterranean monk seal (MMS; Monachus monachus) is one of the least populous marine
mammal species in the world, with fewer than 800 individuals remaining. Having small population
numbers distributed over a wide range in largely inaccessible habitat renders this species
challenging to monitor. Population trends are primarily monitored via manual counts or
autonomous cameras mounted within haul-out caves. Passive acoustic monitoring (PAM) has
emerged as a promising complementary low-impact, resource-efficient method for tracking range-
wide occupancy, population trends, and behavioural patterns. While there are relatively few studies
of the vocal repertoire of the MMS, recordings of in-air vocalisations have been collected from a
small number of animals, and recent analyses have begun to collect data on their underwater
vocalisations. An understanding of the species’ vocal behaviour is key to establishing the value of
PAM for monitoring these animals, as well as quantifying the impacts of threats such as underwater
noise and interactions with boat traffic. Reviewing large audio datasets to identify vocalisations can
be incredibly time-consuming, hence automated detectors are increasingly being used to rapidly
process large datasets. Here, we present a selection of calls recorded in monk seal habitat in the
Inner lonian Archipelago, and offer insights into the inception stages of development of an
automated detector capable of identifying monk seal vocalisations in long-term underwater
recordings. Out of ~3,500 potential MMS calls identified at a single site over the course of 16.5 days
in 2021, ~1,370 high quality calls were analysed via principal components analysis, random forest
classification, and density-based spatial clustering. Three call types were identified as ideal for
targeting with a detector due to their distinct acoustic structures and high call rate. This research
represents a promising step towards a long-term acoustic monitoring tool to safeguard the future
of the Mediterranean monk seal.
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Song notes and patterns of the Mediterranean fin whale in the lonian Sea:
towards effective monitoring for conservation
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The analysis of songs is recognized as a meaningful approach to investigate baleen whale
populations’ identities and to assess changes due to anthropogenic activities. Male fin whales
(Balenoptera physalus) emit long and stereotyped 20-Hz songs for courtship purposes. Fin whales
are also known to use irregular repetition calls at various frequencies to keep contact and convey
information at distance. Still, our knowledge of the songs of the Mediterranean fin whale
subpopulation is very limited. Here we present the first study of the songs recorded in the lonian
Sea. So far, songs were described in literature only in the Western Mediterranean Sea. Acoustic data
were sampled continuously at 2 kHz by the cabled observatory NEMO-SN1 deployed at 2100 m
depth, 25 km offshore Catania. The typical “classic” and “backbeat” fin whale 20-Hz calls were
detected in 28 sequences spread over 7 of 10 months of recording. Noise levels were also measured
and noise-induced changes in the modeled detection range were evaluated. The inter-note-intervals
(INIs) and the alternation of note types were studied, and four main song patterns were identified.
These patterns were found repeatedly over different months, showing a regular structure in
detected songs. The INI-type distributions were consistent with those found in the Western
Mediterranean Sea, revealing recurring features in the songs of this population. Significant
differences were observed in the spectral characteristics of the classic notes between songs and
irregular sequences. However, irregular sequences had significantly lower SNR. This could be due to
the high levels of noise measured in the area from intense maritime traffic and airgun pulses. This
work provides a reference to interpret Mediterranean fin whale songs. Also, it points out the
potential interference of anthropogenic noise with song detection and study.
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Shared non-signature whistles produced by bottlenose dolphins
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Individually distinctive signature whistles (SW) of bottlenose dolphins (Tursiops truncatus) have
been well-described in the literature since the 1960s, and have been estimated to comprise
approximately 50% of whistles produced by a resident community of approximately 160 free-
ranging dolphins in waters near Sarasota Bay, Florida, USA. Surprisingly little is known about whistles
other than signatures (non-signature whistles, NSW). By recording dolphins over several decades
during brief catch-and-release health assessments (HAs) we have compiled a database of whistles,
which includes SW of most members of the Sarasota community. Thus, we are in a unique position
to study NSW, because we are able to differentiate between SW and NSW. In an analysis of whistles
recorded both during HAs and on digital acoustic tags (DTAGs), we have found evidence of multiple
stereotyped, shared NSW types. Preliminary analyses are focusing on two of the most distinctive
and visually recognizable of these, called types A and B. NSWA consists of an unusual “up-down-up”
sequence of short, steep whistle segments. NSWB consists of variable upsweep components
followed by a distinctive flat portion. To date, we have found evidence for production of these
whistle types by 23 and 34 different dolphins, respectively. Both whistle types are produced by
males and females (NSWA: 55% F, 45%M; NSWB: 35% F, 65% M). Analysis of a subset of occurrences
of NSWB found that 75% were made by a male associating with a female, and 66% were in response
(within 1 sec) to another NSW. We are continuing to examine how contextual variables such as sex,
age, presence of other animals, and occurrence of other whistles influence NSW production. Our
results suggest that stereotypic non-signature whistles are likely of comparable importance to
signature whistles in the dolphin communication system.
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A wave glider for passive acoustic monitoring of cetaceans in the
Mediterranean Sea
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Monitoring cetaceans in the vast ocean environment, particularly in remote and non-coastal areas,
presents a significant challenge. Therefore, the global trend is toward autonomous observation
systems capable of collecting huge amounts of data over large temporal and spatial scales. A wave
glider is a surface and remotely operable oceanographic platform equipped with multi-parameter
sensors, including a towed array hydrophone. Here, we tested the potential use of this autonomous
vehicle to acquire high quality acoustic data and provide information on the spatial distribution of
different cetacean species in the Mediterranean Sea, including elusive species such as deep-diving
whales. The wave glider sailed crossing the southern Tyrrhenian Sea, the Strait of Sicily, the lonian
Sea and the Adriatic Sea for about 2,500 nautical miles. Acoustic data were acquired continuously
from the 30th September to the 17th December 2022, and from 15th January 2023 to 3rd March
2023. Data collection was set at a sampling rate of 192 kHz, storing files of 460 sec in the flac format.
A total of 19,115 recordings (about 2.2 TB) were acquired. A preliminary data analysis involved
spectrogram visualization and audio listening of a subsample of the dataset, both broadband and
low-frequency, to identify cetacean vocalizations and anthropogenic noise sources. Then, automatic
techniques (signal processing and machine learning algorithms) were applied to the entire dataset.
The acoustic signals of delphinids, sperm whales, fin whales and different anthropogenic noise
sources were identified during the route traveled by this surface vehicle. Autonomous platforms are
today's largest in situ ocean observation tool and provide an enormous amount of significant
information on cetacean species, which are currently under severe pressure due to the negative
effects of human activities and climate change.
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GENETICS & EVOLUTION

Ecological and spatial correlates of population structuring in a
metapopulation of North Atlantic killer whales

Baumgartner, Chérine Dominique (1); Jourdain, Eve Marie (2); Bonhoeffer, Sebastian (1); Borgd,
Katrine (3); Heide-J@rgensen, Mads Peter (4); Karoliussen, Richard (5); Laine, Jan Tapio (6); Rosing-
Asvid, Aqqalu (4); Ruus, Anders (7); Tavares, Sara Brito (8); Ugarte, Fernando (4); Samarra, Filipa
Isabella Pereira (9); Foote, Andrew David (3)

1. Department of Environmental Sciences, ETH Zurich, Switzerland

2. Norwegian Orca Survey, Andenes, Norway and Department of Biosciences, University of Oslo, Norway

3. Department of Biosciences, University of Oslo, Norway

4. Department of Birds and Mammals, Greenland Institute of Natural Resources, Greenland

5. Norwegian Orca Survey, Andenes, Norway

6. Department of Natural History, Norwegian University of Science and Technology, Norway

7. Department of Biosciences, University of Oslo, Norway and Norwegian Institute for Water Research,
Norway

8. Cetacean Research Program at Fisheries and Oceans, Canada

9. Institute of Research Centers, University of Iceland, Iceland

Kinship dynamics can significantly shape population structure through interactions between
genetics, social behaviour and ecology. Killer whales (Orcinus orca) are a highly social species living
in kin-based social groups. In this study, 201 individuals were sampled across the North Atlantic from
Western Greenland to Norway. Integrating multi-decadal sighting and predatory records, we
investigate whether ecological and spatial factors contribute to large scale population structuring
of the wide ranging North Atlantic killer whale. Combining an extensive dataset of samples and
genome-wide SNP genotypes with methods that capture both historic and contemporary gene flow,
we find evidence for a metapopulation connected by sporadic gene flow spanning the North Atlantic
(aligned with previous research). However, we additionally identify spatio-temporal effects of
varying prey distribution on mating patterns and discover kinship signatures of recent gene flow
between locations, previously undocumented. Exclusive fish feeding killer whales did not genetically
segregate from individuals known to adopt a mixed diet of fish and mammal prey. In fact, recent
gene flow between individuals with different dietary preferences was found. This is a significant
deviation within a species renowned for its stringent social structure and genetic differentiation
among prey specialists coexisting in sympatry elsewhere. Our findings are of high importance for
conservation efforts; increasing the understanding of population connectivity among North Atlantic
killer whales. This metapopulation has historically been subject to large-scale exploitation from
commercial whaling and ongoing subsistence hunting, culling to protect herring stocks, and faces
further threats from contaminant loads, prey resource fluctuations and climatice change. This study
emphasizes the necessity for coordinated management of this widespread migratory predator and
its prey across national borders.
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Environmental DNA reveals spatial and temporal variability of cetaceans
and their prey species in a Scottish marine protected area

Boyse, Elizabeth (1); Robinson, Kevin (2); Beger, Maria (3); Carr, lan (4); Taylor, Morag (4); Valsecchi,
Elena (5); Goodman, Simon (3)

1. University of Leeds, British Antarctic Survey

2. Cetacean Research and Rescue Unit

3. University of Leeds

4. Leeds Institute of Medical Research at St James’s
5. University of Milano-Bicocca

Foraging grounds are acknowledged as high priority marine mammal habitats for marine protected
area (MPA) designation, but may be temporally dynamic as prey species respond to seasonal
variation and environmental change due to climate heating. Regular monitoring of prey availability
and abundance is important to inform spatial planning decisions and area status, but limited prey
data often hampers understanding of marine mammal habitat use. Environmental DNA (eDNA)
metabarcoding could enhance knowledge of dynamics between marine mammals and their prey,
but so far has rarely been utilised to explore marine mammal trophic interactions. In this study, we
investigate spatiotemporal trends in the availability and abundance of key prey taxa for cetaceans
in a newly established MPA in Northeast Scotland, employing eDNA metabarcoding. We recovered
105 operational taxonomic units (OTUs) from marine vertebrates using two primer sets targeting
12S and 16S rRNA genes, and 112 OTUs from a broader eukaryotic primer set targeting 18S rRNA.
We detected clear spatial partitioning between coastal bottlenose dolphins and the more pelagic
minke whales and harbour porpoises, aligned with the availability of their dominant prey species.
Key forage fish species were the most abundant teleost fish detected, but their availability varied
seasonally and with distance from shore, which could help interpret observed shifts in minke whale
distributions and age-class partitioning. As well as resident cetaceans, we also detected rarer
cetacean species such as Sowerby’s beaked whales that were not sighted during sampling, along
with threatened and invasive teleost species. This study demonstrates the utility of eDNA to detect
spatiotemporal trends in the occurrence and abundance of cetaceans and their prey species,
furthering understanding of fine-scale habitat use within MPAs. Future long-term monitoring of
predator-prey dynamics with eDNA could improve our ability to predict climate-induced shifts in
foraging grounds and enhance rapid responses with appropriate management actions.
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Unveiling the enigmatic natural history of Mediterranean Common
Dolphins: Ecological and evolutionary insights for conservation challenges

Pasino, Martina (1); Cilli, Elisabetta (1); Fioravanti, Cecilia (2); Gnone, Guido (3); lacovelli, Maria
Vittoria (1); lacumin, Paola (4); Podesta, Michela (5); Tinti, Fausto (1)

1. University of Bologna

2. Polytechnic University of Marche

3. Acquario di Genova

4. University of Parma

5. Museum of Natural History of Milan

The Mediterranean population of common dolphin (Delphinus delphis) presents an enigmatic
natural history. Once widely prevalent, it faced a significant decline across most of the basin by the
late 1960s (Bearzi et al., 2003). The precise reasons and mechanisms behind this decline remain
largely unknown or poorly understood. However, a range of potential causes has been identified,
encompassing deliberate culling, accidental deaths in fishing gear, reduced prey availability, and
habitat degradation (Bearzi et al., 2008; Bearzi, Holcer, & Notarbartolo di Sciara, 2004; Piroddi et
al., 2011). Present estimates derived from surveys and monitoring campaigns suggest either a
complete absence or a near disappearance of common dolphins from areas historically known to
harbor substantial populations. The International Union for Conservation of Nature has designated
the Mediterranean population of common dolphins as Endangered (Bearzi et al., 2021).
We reconstructed the little-known natural history of this population using Mediterranean museum
skeletal specimens from the last two centuries. A multidisciplinary analytical approach, consisting
of genetic analysis on ancient DNA, skull geometric morphometry, and collagen stable isotope
analysis, in addition to data from strandings and historical documentation, has enabled a better
understanding of the ecology of the historical Mediterranean common dolphin population.
The main results are: i) the incorrect taxonomic attributions in museum collections and historical
literature represent a low but significant bias in the identification of Mediterranean dolphin species
and in the knowledge of their demographic and ecological history over the past decades and
centuries; ii) 10% of museum specimens show a discrepancy between morphology and genetics and
these could potentially represent evidence of interspecific hybridization events between the
Delphinus delphis and other species more common in the basin, such as Stenella coeruleoalba and
Tursiops truncatus; iii) the Mediterranean common dolphin population shows significant spatial
heterogeneity in the ecological, trophic and distribution patterns.
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ECOLOGY & HABITAT USE

Dynamic habitat suitability models of minke whales on the West coast of
Scotland

Awbery, Tim (1); Risch, Denise (1); Wilson, Ben (1); Hartny-Mills, Lauren (2); McWhinnie, Lauren (3);
Onoufriou, Joseph (4); Lomax, Alison (2)

1. Marine Mammals Research Team, Scottish Association for Marine Science (SAMS), Oban, Scotland
2. Hebridean Whale and Dolphin Trust, Isle of Mull, Scotland

3. Institute of Life and Earth Sciences, Heriot-Watt University, Scotland

4. Scottish Government, Marine Lab, 275 Victoria Road, Aberdeen, Scotland

Minke whales are the most frequently encountered baleen whale species in Scottish waters, but
despite regular sightings during summer months, there is a lack of understanding about their habitat
usage and movements in western Scottish waters. In the current study, data were collected during
visual random line transects conducted off the west coast of Scotland between 2003 and 2019 from
the Hebridean Whale and Dolphin Trust’s research vessel. Transects were divided into smaller
segments, and binomial generalised additive models were used to ascertain the relative importance
of a range of static and dynamic environmental variables on minke whale presence at a daily,
weekly, and monthly scale. These models were then used to generate predictions of minke whale
distribution and abundance for each day of the summer season.
The models showed a general movement from the south to north of the Scottish west coast and a
general movement inshore as the season proceeded. The southwest of the study area appears to
be particularly important for minke whales from May to August, whereas the northern region of the
study area appears the most heavily used in September. Minke whales most commonly used the
Sea of Hebrides Marine Protected Area in June and July but were largely absent from it in other
months when they were using areas to the north of it.
This study extends our knowledge of minke whale distribution on the west coast of Scotland, using
data collected on a considerably larger spatial and temporal scale than previously used. The results
suggest that while the effectiveness of the designated MPA needs continuously revisiting to account
for variations in the distribution of minke whales and anthropogenic threats (particularly
entanglement), it will provide a concentrated area to investigate, understand, and mitigate risks.
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Interannual and seasonal variations in abundance of small cetaceans in the
NE Atlantic

Giralt Paradell, Oriol (1); Bennison, Ashley (2); Scheidat, Meike (3); Mackey, Mick (1); Araujo, Helder
(4); Geelhoed, Steve (3); Popov, Dimitar (5); Jessopp, Mark (1); Cafiadas, Ana (6); Rogan, Emer (1)

1. School of Biological, Earth & Environmental Sciences. University College Cork, Enterprise Centre, Distillery
Fields, Cork, Ireland

2. School of Biological, Earth & Environmental Sciences. University College Cork, Enterprise Centre, Distillery
Fields, Cork, Ireland British Antarctic Survey, Madingley Road, Cambridge, England

3. Wageningen Marine Research, Den Helder, The Netherlands

4. Department of Biology & ECOMARE/CPRAM, Universidade de Aveiro, 3810-193 Aveiro, Portugal

5. Green Balkans NGO, 1 Skopie street, 4000 Plovdiv, Bulgaria

6. Marine Geospatial Ecology Lab, Duke University. Durham, North Carolina. US

The need to transition towards the production of sustainable energy will lead to the construction of
additional offshore wind farms in the NE Atlantic, ultimately resulting in an increase in activities that
could potentially impact cetaceans. In this context, studies aimed at improving our knowledge of
cetacean distribution and abundance are key. Aerial surveys are an efficient method to collect data
on the presence and number of cetaceans in a short time, and are particularly well suited for
extensive offshore areas. Five aerial surveys were carried out in the Irish EEZ in summer 2016, 2021
and 2022 and winter 2016 and 2022. In total 50,820 kilometres of line transects were surveyed on
effort using a twin-engine, fixed-wing aircraft. Data on all cetaceans species were collected using
distance sampling methodology and analysed for six species, harbour porpoise, bottlenose,
common, Risso’s, white-sided and white-beaked dolphins, for the different seasons using Mark-
Recapture Distance Sampling. Preliminary analyses show that densities varied particularly between
2016 and the 2021-2022 period. Harbour porpoise (0.115 individuals/km2 in summer 2016) and
bottlenose dolphins (0.252 - 0.583 individuals/km2 in summer and winter 2016 respectively)
showed higher densities in 2016 than in 2021-2022 (from 0.005 to 0.01 individuals/km2 for harbour
porpoise and from 0.022 to 0.027 individuals/km2 for bottlenose dolphins). In contrast, common
dolphin showed higher densities in 2021-2022, ranging from 0.127 to 0.363 individuals/km2, than
in 2016 (0.04 individuals/km2). Results highlight the importance of the Irish Sea for harbour
porpoise and the continental shelf waters, particularly the Celtic Sea, for bottlenose and common
dolphins. The study revealed interannual (particularly between 2016 and 2021-2022) and seasonal
differences in species densities and distribution in the Irish EEZ, highlighting the need for more
regular seasonal surveys. These results provide comprehensive information on cetacean abundance
and distribution that can be used for informed management.
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Bryde’s whales population dynamics in Madeira archipelago: an indication
of the species recent arrival to the area?

Freitas, Luis (1); Thake, Paula (2); Moura, Filipe (3); Silva, Carlos (4); Martins, Cldudio (5); Abreu,
Nicolau (6); Verborgh, Philippe (7); Esteban, Ruth (7); Gauffier, Pauline (7); Gouveia, Dino (7);
Hammond, Philip S. (8)
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Oceans Institute, University of St Andrews, Fife KY16 8LB, Scotland, UK
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3. H20 Madeira - whale and dolphin watching, Porto de Recreio da Calheta, 9370-133 Calheta, Madeira,
Portugal

4. Estrada do Pomar da Rocha, 9350-253 Ribeira Brava, Madeira, Portugal

5. Beco Dr. Joaquim Carlos, 9000-189 Funchal, Madeira, Portugal

6. Rua do Lazareto, 9060-365 Santa Maria Maior, Funchal, Madeira, Portugal

7. Madeira Whale Museum, 9200-031 Canigal, Madeira, Portugal

8. Sea Mammal Research Unit, Scottish Oceans Institute, University of St Andrews, Fife KY16 8LB, Scotland,
UK

Bryde’s whales were only recently recorded in Macaronesia (Canary Islands — 1997; Madeira — 2001;
and Azores — 2004) but it is unclear if the species presence in the region is recent or they went
unnoticed previously. This study used the Bryde’s whale photo-identification catalogue of Madeira
archipelago, created and curated over 20 years (2001 — 2021) by the Madeira Whale Museum,
integrating dorsal fin images collected by the institution in coastal scientific surveys, contributions
from local whale-watching companies and opportunistic encounters. Analyses focussed on 2006-
2021 and investigated the effect of uncertainty in species identification, distinctiveness, and
matching. Annual apparent survival rates were estimated using Cormack-Jolly-Seber models. Annual
abundance was estimated by fitting Robust Design (RD) models to the capture histories of non-calf
Bryde’s whales in the study area, and the “superpopulation” for the study period was estimated by
fitting the POPAN parameterization of the Jolly-Seber (JS) model. The estimated survival rates were
high (> 0.98) and both RD and POPAN abundance estimates showed a clear positive trend over the
study period. The RD abundance estimate in 2006 and 2021 were 25 animals (95%Cl: 10 — 63) and
213 animals (95%Cl: 147 — 310), respectively. The superpopulation was estimated to be 519 animals
(95%Cl: 431 — 625). The very small abundance estimates (low tens) at the beginning of the study
period (2006) and the upwards trend in abundance in the following years supports the recent arrival
of Bryde’s whales to Macaronesia. The back-projection of the population growth trend to years prior
to the study period would reach zero less than 10 years in the past, which together with the recent
first records of the species in all Macaronesia archipelagos, adds strength to this hypothesis.
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Environmental drivers affecting the density of Southern Right Whales
(Eubalaena australis) in the Brazilian calving ground

Batochio, Marina (1); Renault-Braga, Eduardo (2); Groch, Karina (2); César Simdes-Lopes, Paulo (3);
Daura-Jorge, Fdbio (3)

1. MSc in Ecology, Federal University of Santa Catarina (UFSC), Brazil
2. Australis Institute for Environmental Research and Monitoring, Itapirubd Norte, BR
3. Department of Ecology and Zoology, Federal University of Santa Catarina, Floriandpolis, BR

In the context of climate change, understanding the drivers influencing migratory choices of animals
for feeding and breeding grounds is crucial for conservation. The southern right whale, Eubalaena
australis (Desmoulins, 1822), found throughout the southern hemisphere, utilizes the state of Santa
Catarina as its primary calving ground and the largest occurrence area of the species in Brazil.
Globally, the El Nifio-Southern Oscillation (ENSO) has been recognized as a significant factor
affecting the survival and reproductive success of whales. Here, we investigated the impact of ENSO,
using the Oceanic Nifio Index (ONI) and sea surface temperature, and the sampling year on the
density of breeding whales in Brazil. We used data from systematic aerial surveys conducted
between 2002 and 2023, covering 716.897 km? of coastal areas, from 27.9072 to 29.3672. To
investigate the potential relationship between the explanatory variables and whale density, we
applied Generalized Linear Models (GLM) using R-4.3.2. According to the most parsimonious model,
ONI with a lag of one year and sea surface temperature significantly influenced whale density.
Therefore, there is a pronounced negative relationship between the number of whales visiting the
area in years following high ONIs values, combined with a minor negative effect of increasing water
temperature. These findings align with previous data that indicated adverse effects of high ONI on
the whale survival and reproductive success. Given scenarios of increasingly intense and frequent
climatic events, this knowledge is highly important for conservation and an initial step towards a
better understanding of how global factors can influence the number of breeding whales in Brazil.
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Oscillation of stable isotopes in fin whale baleen plates unveil behavioural
responses to climate patterns

Ruiz-Sagalés, Marc (1); Garcia-Vernet, Raquel (1); Sdnchez-Espigares, Josep (2); Mdr Sigurdsson,
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2. Department of Statistics and Operations Research, UPC-BarcelonaTECH, Avda. Diagonal, 647, Planta 6, 6-
67, 08028 Barcelona, Spain

3. Marine and Freshwater Research Institute, Fornubudir 5, 220, Hafnarfjérdur, Iceland

Large marine vertebrates are considered sentinels of changes in ecosystem functioning because
their diet and migration are often driven by climate variations. These changes can be inferred
through the analysis of stable isotopes of nitrogen (615N) and carbon (613C), particularly when
performed on metabolically inert tissues, such as baleen plates from mysticetes, which keep a fixed
record of the isotopic values over time. We examined variation in 615N and 613C values along the
baleen plate of 29 fin whales (Balaenoptera physalus) caught in the feeding grounds off western
Iceland in 2013, 2015, 2018 and 2022 to investigate possible links with changes in climatic indices:
the North Atlantic Oscillation (NAO), the Atlantic Multidecadal Oscillation (AMO) and the Atlantic
Meridional Overturning Circulation (AMOC). We estimated the baleen growth rate at 16.03 + 0.92
cm y-1 and, from the capture date of each whale, we retrospectively reconstructed a time series of
its stable isotopic records. 615N values were negatively correlated with the NAO index and positively
correlated with the AMO index when lagged by 31-34 and 27-32 months, respectively. 613C values
were negatively correlated to the AMO index when lagged by 9-10 months. We discuss potential
processes that explain the observed correlations and conclude that fin whales can modulate their
diet and migratory behaviour to adapt to climate-induced shifts in prey availability or habitat
suitability. Knowledge about the long-term behaviour of mysticetes is crucial in the current context
of climate variability to better predict population resilience and implement efficient conservation
measures.

Funding provided by project PID2020119712GB 100, MCIN/AEI/10.13039 /501100011033.
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Mercury isotopes as useful chemical tracers to study ecological niche
partitioning in cetaceans
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CNRS/IRD/Université Paul Sabatier, 14 avenue Edouard Belin, 31400, Toulouse, France.

In ecological communities, it is anticipated that sympatric species will unevenly distribute
themselves across various niche dimensions (n-hypervolume), thereby preventing competitive
exclusion. In this context, the isotopic niche concept arose as a powerful approach to inform
ecological niche questions. Stable isotopes of carbon (613C) and nitrogen (615N) are used as
chemical tracers to inform about both scenopoetic (habitat use) and bionomic (trophic position)
axes respectively. Recently, mercury isotopes have emerged as interesting tracers to study the
vertical (water depth) segregation between marine pelagic organisms. Here, we analyse mercury
isotopes (A199Hg and 6202Hg) in cetacean skin in combination with 613C and 615N to better
understand the ecological niche segregation within cetacean communities. We sampled the most
common cetacean species coexisting in the Alboran Sea, as well as striped and common dolphins in
three different areas in southern Spain. The use of A199Hg led to a reduction in the trophic overlap
estimates in contrast to those derived solely from §13C/615N, highlighting the necessity of
employing multiple isotope signatures for a precise trophic characterization of cetacean species.
Additionally, we found a consistent vertical segregation between common and striped dolphins in
the three studied areas. These results highlight that these species predominantly forage at distinct
water depths and that resource partitioning is manifested along the vertical dimension within
cetacean assemblages. In summary, this research provides new ecological insights into ecological
segregation through the use of mercury isotopes in co-occurring high trophic level cetacean species.
The precise characterization of ecological patterns is essential for comprehending and predicting
the evolving dynamics between cetaceans and their ecosystem in a changing ocean.
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Size, growth and age of Mediterranean male sperm whales
Pierantonio, Nino (1)
1. Tethys Research Institute, Viale G. B. Gadio 2, 20121, Milano, Italy

Knowledge of life history and demographic parameters is essential to understand the status of a
species and its vulnerability to stressors and to support informed management and conservation
decisions. This is particularly true for threatened and long-lived taxa whose survival is affected by
ever growing human activity and the effects of climate change. The Mediterranean sub-population
of sperm whales includes less than 2,500 mature individuals and, given its inferred continuing
decline due to the incidence of rising rates of ship strikes, is classified as Endangered according to
IUCN Red list Criteria. In this context, we have analysed sperm whale photo-identification and
acoustic data collected in the Ligurian Sea, north-western Mediterranean, between 2008 and 2023
to gain insight into males’ body-length and growth, which were in turn used to derive the age of
individual whales. Body-length was derived acoustically, and for those animals measured at least
twice, more than six months apart, the body-growth was estimated. Finally, by using available
information on age-at-length for the Mediterranean, we estimated the age for each measured
whale. Our results show that male sperm whales occurring in the Ligurian Sea are consistently
smaller than 15 meters (average 11.65 m), with an estimated maximum age between 35 and 40
years. The individual annual growth ranged between 0 and 25 cm, with larger animals growing at a
slower rate than smaller ones. Furthermore, the analysis confirmed that the Ligurian Sea is home to
sexually mature male sperm whales, showing a high-degree of site fidelity across the years, but, it
also highlight that in recent times, the area has been used by smaller individuals occurring both as
singletons and in loose aggregations. These findings provide an essential baseline to assess and
monitor changes in the sperm whale population structure and to inform effective management and
conservation measures.
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ECOLOGICAL MODELLING

Estimating densities and total abundance of four small dolphin species in a
significant portion of the North Atlantic
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Distribution and abundance models are important tools to understand habitat preferences,
population trends and areas suitable to be protected. A major baseline for these goals is to know
the overall abundance and distribution of a species in the area of interest. Several surveys have
been conducted in the Atlantic Ocean to estimate the abundance of cetacean species, mainly in the
Western North Atlantic and European waters. Here, we present the first abundance and spatial
densities estimates for four dolphin species: common dolphin (Delphinus delphis), common
bottlenose dolphin (Tursiops truncatus), Atlantic spotted dolphin (Stenella frontalis) and striped
dolphin (Stenella coeruleoalba), in a portion of the North Atlantic spanning from the lberian
Peninsula to oceanic waters, going beyond the Azores and Madeira archipelagos. We analyzed
transect sighting data from research vessel surveys, which occurred in 2004-2020. Geographic
position, species, group size, and distance to the observer were recorded whenever cetaceans were
detected. A total of 3329 cetacean sightings were recorded, with 1627 corresponding to common
dolphins, 339 to bottlenose dolphins, 293 to the spotted, and 140 to striped dolphins. Detection
functions were fitted to model the detection probability of each species as a function of distance to
the observer, and later used to fit Density Surface Models. We used smooths of static environmental
covariates and location to fit a Generalized Additive Model, with location and depth being selected
variables in our final models for all species, and slope for the bottlenose and spotted dolphins. We
are actively working on perfecting the models and on precision measures to go against the
abundance estimates. These results will provide baseline values for managing these species within
and beyond three Economic Exclusive Zones (mainland Portugal, Azores and Madeira), mainly in
non-surveyed offshore waters.
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Evaluating fin whale distribution in the Mediterranean Sea using
Generalized Additive Models (GAMs) and Hurdle Models
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Stanford University, Pacific Grove, CA, USA Department of Earth System Science, Stanford University, Stanford,
CA, USA

3. Hopkins Marine Station, Department of Biology, Stanford University, Pacific Grove, CA, USA Department
of Earth System Science, Stanford University, Stanford, CA, USA

4. EcoOcéan Institut, 34090 Montpellier, France

5. ISPRA, Department for Biodiversity Conservation and Monitoring, Via Brancati 48, 00143 Rome, Italy

6. Accademia del Leviatano, Maccarese, Italy

7. University of Pisa, Pisa, Italy

8. CIMA Research Foundation, via A. Magliotto 2, 17100 Savona, Italy NBFC, National Biodiversity Future
Center, Palermo 90133, Italy

Understanding the habitat of highly migratory species requires spatial predictions such as species
distribution models to inform conservation and management plans. While Generalized Additive
Models (GAMs) are commonly used in ecology, and particularly the habitat modelling of marine
mammals, there remains a debate between modelling habitat (presence / absence) versus density
(# individuals). Our study assesses the performance and predictive capabilities of GAMs, used for
modeling both fin whale density and habitat suitability, alongside Hurdle Models treating presence
/ absence and density as a two-stage process, more suitable to address the challenge of zero-
inflated data. Fin whale data were collected from 2008 to 2022 along fixed transects crossing the
NW Mediterranean Sea during the summer period. Data were analysed using traditional line
transect methodology, obtaining the Effective Area monitored. Based on existing literature, we
select various covariates, either static in nature, such as bathymetry and slope, or variable in time,
e.g., SST, MLD, Chl concentration, EKE, and FSLE. We compared both the explanatory power and
predictive power of the different modelling techniques. Our results show that all models performed
well in distinguishing presences and absences but, while density and presence patterns for the fin
whale exhibit similarities, their dependencies on environmental factors can vary significantly.
Bathymetry was the most important variable in all models, followed by SST and the chlorophyll
recorded two months before the sighting. This study underscores the pivotal role of SDMs in marine
mammal conservation efforts and emphasizes the importance of selecting appropriate modeling
techniques. It contributes valuable insights into the complex interplay between environmental
variables and the distribution of fin whales, providing a solid foundation for informed decision-
making and habitat management.
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Long-Term Monitoring and Analysis of the Orca Population in the Strait of
Gibraltar (1999-2023): Insights into Population Status and Network
Dynamics

Perfeito, Margarida (1)
1. Circe University of Vienna

This study presents a comprehensive analysis of the Iberian orca (Orcinus orca) population found in
the waters of the Strait of Gibraltar, spanning a period of 25 years (from 1999 to 2023). The primary
objective of this work was to evaluate the current status of the population, examining changes over
time, with a particular focus on the evolution of social structures and potential connections to
Atlantic bluefin tuna stocks. A thorough analysis of photographic data was conducted utilising
photo-identification and mark-recapture tools. This allowed for the cataloguing of individual orcas
and the analysis of population trends over time, including life parameters and social network
dynamics. Throughout this study, 87 distinct individuals were identified from 43522 analysed
photos, providing valuable insights into the population's characteristics. The implications of this type
of research are significant, particularly considering the small size and critically endangered status of
this orca subpopulation (IUCN 2019). Furthermore, the interactions with sailboats seen in recent
years have brought increasing (and often negative) attention to this species making this type of
study even more important. Continuous monitoring and protection efforts are, therefore, crucial
for this small population of the Iberian waters. Looking forward, it is imperative to maintain
consistent data collection on this population to understand its fluctuations, social structure
alterations, and to anticipate potential declines. This ongoing research is vital for implementing
effective conservation strategies and ensuring the long-term survival and well-being of the orcas in
their home.

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 89/421



rn
)
wn

Ny
(4

BEHAVIOUR

Diel foraging patterns of deep-diving offshore common bottlenose
dolphins (Tursiops truncatus) tagged near Bermuda

Shearer, Jeanne (1); Jensen, Frants (1); Fahlman, Andreas; Barleycorn, Aaron; Allen, Jason; McHugh,
Katie; Faulkner Allen, Robyn; Moore, Michael; Allen, Austin; Bedford, Guy; Sweeney, Jay; Stone, Rae;
Wells, Randy

1. Aarhus University

While common bottlenose dolphins in coastal ecosystems are frequently studied, we know
relatively little about the offshore deep-diving bottlenose dolphin ecotype. They seem to have
physiological adaptations for higher diving capacity, and satellite-linked tags have confirmed record-
breaking deep dives. We hypothesize that dolphins exploit profitable prey patches on these deep
dives to offset the physiological costs associated with diving. We tagged 3 offshore bottlenose
dolphins near Bermuda with acoustic and movement recording digital tags (DTAGS) to study their
diving and foraging behavior. All tag deployments lasted more than 17 hours and included entire
nighttime periods. All three dolphins dove deeper than 300 m, up to 482 m, with deep dives starting
near sunset and peaking shortly thereafter. Generalized additive models showed a significant effect
of time of day on both dive depth and buzz rate (rapid echolocation sequences associated with
foraging attempts). Foraging behavior also began at sunset but, unlike deep diving, continued
throughout the night, with high levels of surface foraging occurring after the peak in deep diving. All
dolphins foraged at high rates during nighttime hours, with limited foraging activity during the day.
These offshore dolphins showed similar behavior patterns that indicate the importance of nighttime
foraging, likely feeding on the vertically migrating deep scattering layer. Mesopelagic prey resources
can be difficult to assess but are critically important for many offshore marine mammal species. As
human industry ventures further from coastal areas, impacts from offshore wind, oil drilling, and
mesopelagic fishing may present new threats for pelagic marine mammals, in addition to disruptions
in oceanographic patterns from climate change. Our study addresses a critical data gap in the
understanding of foraging behavior in a little-studied offshore bottlenose dolphin population and
highlights the importance of mesopelagic prey resources even for bottlenose dolphins, which are
better-known as a coastal species.
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ABSTRACTS - SHORT TALKS

CONSERVATION

Empowering local communities: a marine mammal conservation and
community science initiative in Chocd, Colombian Pacific

Vallejo, Ann Carole (1)
1. R&E Ocean Community Conservation Foundation

This study details the implementation of a community-driven science program in Nuqui, Chocd,
Colombia, aimed at marine mammal monitoring, sustainable tourism, and conservation. The
primary objective is to cultivate local scientific engagement and facilitate knowledge exchange to
advance sustainable marine conservation practices within local communities. The program involved
the training of four local fishermen and certification of two whale-watching guides in various marine
mammal data collection techniques. The training encompassed key aspects such as photo-ID,
transects, and GPS handling, emphasizing the collection of data on marine mammal behaviors,
group composition, whale-watching guidelines, and environmental conditions. Additionally,
hydrophone usage was incorporated into the training. Results from three years of intermittent data
collection (2020-2022), one year of monthly monitoring, and a dedicated whale-watching season
(2023) revealed more than 112 sightings, comprising photo-ID and comprehensive data on GPS
coordinates, group composition, behavior, and other relevant parameters. In addition, these
participants were invited and actively participated in a national conference, presenting their work,
and contributing to the empowerment and knowledge dissemination about marine mammals in
their region. Beyond data collection, this initiative empowers the local community, fostering their
involvement in the broader discourse on marine conservation and sustainable practices. Looking
ahead, the success of the program calls for the expansion of these community-driven initiatives to
reach more local communities, emphasizing the need for ongoing training to create a network of
locally empowered individuals contributing to sustained marine conservation efforts. This approach
underscores the potential scalability and effectiveness of community-centered programs in
achieving broader goals of preserving marine ecosystems.
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Are Marine Protected Areas spatially relevant for cetacean conservation?
A case study of the Portuguese coast

Aiuti, Camilla (1); Seveso, Davide (2); Correia, Ana Mafalda (3); Marques, Tiago André (4)

1. Department of Earth and Environmental Sciences (DISAT), University of Milan-Bicocca, Milan, Italy.

2. Department of Biotechnologies and Biosciences, University of Milan-Bicocca, Milan, Italy. MaRHE Center
(Marine Research and High Education Center), Magoodhoo Island, Faafu Atoll, Maldives.

3. CIIMAR - Interdisciplinary Centre of Marine and Environmental Research, University of Porto,
Matosinhos, Portugal. Department of Biology, FCUP — Faculty of Sciences of the University of Porto, Porto,
Portugal.

4. CEAUL—Centro de Estatistica e Aplicagbes, Faculdade de Ciéncias, Universidade de Lisboa, Lisbon,
Portugal. Centre for Research into Ecological and Environmental Modelling, The Observatory, University of St
Andrews, St Andrews, UK. Departamento de Biologia Animal, Faculdade de Ciéncias, Universidade de Lisboa,
Lisbon, Portugal.

Cetaceans are vital indicators of ecosystem health, and currently face significant threats from
human activities such as overfishing, habitat loss, and climate change. Conservation strategies
include, among others, the spatial definition of Marine Protected Areas (MPAs), the biodiversity-
preserving Natura 2000 network, and the Important Marine Mammal Areas (IMMAs) which
spotlight key marine mammal habitats. Using a long-term dataset, from 2004 to 2020, this study
investigates cetacean species distribution along the Portuguese coast to determine correlation with
three MPAs that target, at least, one cetacean species: Maceda-Vieira, Arrabida/Espichel, and Costa
Sudoeste. The research focuses on five cetacean species: bottlenose dolphin, common dolphin,
Risso’s dolphin, striped dolphin, and pilot whales. Generalized Additive Models (GAM) were
employed to model group (sightings), individual encounter rates, and number of identified species,
against extracted fixed variables, including habitat-based, geographical, and spatial-based (MPA-
related) predictors. Overall, and taking into account the conducted survey effort, findings reveal a
higher cetacean prevalence in Maceda-Vieira, followed by the prevalence in non-protected waters,
and the Costa Sudoeste MPAs, with no sightings recorded in the Arrabida/Espichel MPA. For all
species, the GAM models indicate that, in general, the encounter rates and species richness align
more with habitat fixed variables than with the presence of a protected area. The research offers
critical insights into the role of protected areas in cetacean conservation. Specifically, it underscores
the need to delimit data-driven specific areas of special importance for cetacean communities, such
as IMMAs. Moreover, it further emphasizes the need for long-term monitoring in mitigating human
activities impacts on cetaceans.
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Update on the common dolphin population status in Portuguese
continental waters

Eira, Catarina (1); Ferreira, Marisa (2); Torres-Pereira, Andreia (3); Araujo, Helder (4); Monteiro,
Silvia (1); S, Sara (3); Tavares, Sofia (3); de Bonis, Myriam (4); Fradoca, Raquel (2); André, Alexandra
(4); Hildrio, Francisca (5); Sequeira, Marina (6)

1. Centre for Environmental and Marine Studies (CESAM), Universidade de Aveiro

2. Portuguese Wildlife Society (SPVS)

3. Department of Biology, Centre for Environmental and Marine Studies (CESAM), Universidade de Aveiro
4. Department of Biology, Universidade de Aveiro

5. CPRAM/ECOMARE, Universidade de Aveiro

6. Instituto da Conservagdo da Natureza e Florestas (ICNF)

According to the most recent article 17 assessment (EU Habitats Directive), the common dolphin
population in continental Portugal has an Unfavourable - Inadequate status. Also, the population is
currently considered Near Threatened in the 2023 Portuguese Red Book of Mammals because of
the high bycatch mortality, which is not expected to decrease in a foreseeable future. In 2023, an
airplane census allowed estimating the common dolphin population in continental Portugal. On the
other hand, in 2023 the number of common dolphins strandings remained high particularly in the
northern coast of Portugal (172 individuals recorded in a 300 km coastline). Considering only fresh
and moderately decomposed common dolphins, post-mortem exams revealed bycatch and
probable bycatch rates of 79,6% and 8,7%, respectively. Also, bycatch evaluated from stranded
individuals in the northern coast which could be used to determine cause of stranding produced an
estimated minimum mortality from bycatch of 9244 common dolphins (Cl: 6926-12339) for 2023.
This value is 5-times higher than the Potential Biological Removal (1781 common dolphins [Cl: 1335-
2378], estimated for populations in good condition), and corresponds to a 10% removal of the
population. If a 1.7% of the best population estimate is considered the threshold against which
bycatch would be assessed, more than 1542 bycaught individuals would be considered
unacceptable. Further studies on habitat suitability for the common dolphin in the Portuguese coast
are ongoing. Apart from fisheries bycatch, cumulative effects of other threats arising from the
emergent blue economy activities and offshore renewable energies should be considered in future
transboundary conservation plans for the common dolphin in the northeast Atlantic.
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Enhancing biodiversity conservation and public awareness through citizen
science and whale watching with eDNA monitoring

Barbaccia, Eleonora (1); Garcia, Belén Ovide (2); Azzellino, Arianna (3); Maddalena, Jahoda (4);
Rodriguez, Lauren Kelly (5); Traugott, Michael (6); Villa, Enrico (7); Thalinger, Bettina (8)
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5. Applied Animal Ecology Research Unit, Department of Zoology, University of Innsbruck, 6020 Innsbruck,
Austria. ORCID: 0000-0002-9337-6087

6. Applied Animal Ecology, Department of Zoology, University of Innsbruck, Innsbruck, Austria

7. CetaceanWatching Lda

8. Applied Animal Ecology Research Unit, Department of Zoology, University of Innsbruck, 6020 Innsbruck,
Austria. ORCID: 0000-0001-9315-8648

Promoting public awareness is crucial for effective conservation actions aimed at preserving
biodiversity. The BIODIVERSA+ eWHALE project unites European researchers, industry partners, and
the public to enhance marine biodiversity protection through a combination of environmental DNA
(eDNA) sampling, whale watching, and citizen science. Specifically, the project focuses on a citizen
science approach for eDNA sampling, carried out during whale watching tours, providing ecotourists
with the opportunity to observe and receive information about the procedure. This study aimed to
investigate the ecotourists' prior knowledge of biodiversity and eDNA in Italy, Portugal, and Iceland.
Additionally, it analysed how this knowledge evolved after participants received specific
information. To assess the impact of information dissemination, two sets of parallel closed-answer
guestionnaires were developed and distributed, one before and one after the citizen science
experience, with 17 multiple-choice questions concerning respondents’ knowledge of biodiversity
and eDNA. Respondents’ anonymity was guaranteed to encourage candid responses. A total of 176
responses were collected for the first set, and 107 for the second set. Multiple Correspondence
Analysis (MCA) was employed to explore the association between respondents' origins,
characteristics, and awareness of biodiversity and conservation. Additionally, a Wilcoxon paired test
was conducted to evaluate the improvement in awareness following the field experience. The
paired test results demonstrated a substantial enhancement in awareness, indicating a highly
significant difference (P < 0.01) between knowledge levels before and after engaging in the citizen
science program. This study highlights the great potential of citizen science in narrowing knowledge
gaps and fostering heightened awareness. The whale watching experience, which involved eDNA
sampling, highlighted the significant impact of citizen engagement on deepening comprehension
and fostering appreciation for essential ecological concepts. This underscores the importance of
continued citizen science initiatives for both environmental research and education.
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HUMAN INTERACTIONS

Using multi-sensors devices to assess fin whales’ behaviour and
interactions with marine traffic in the Mediterranean Sea

Panigada, Simone (1); Pierantonio, Nino (1); Ody, Denis (2)

1. Tethys Research Institute, Viale G. B. Gadio, 2, 20121, Milano, Italy
2. WWEF France - Mission Océans et Cétes 6, Rue des Fabres, 13001 Marseille, France

Ship-strikes are amongst the primary causes of direct mortality of large whales, with serious welfare
implications and potential long-term population consequences. It is therefore essential to identify
and develop mitigation measures to reduce the number and the risk of deadly collisions. Under the
framework of project LIFE SeaDetect, aimed at reducing vessel collision risk with marine mammals
and unidentified floating objects (UFO), an automated onboard detection system, a real-time
passive acoustic monitoring network at sea and a real-time detection-sharing and alert system are
being developed and tested. To aid the SeaDetect project goals, we deployed multi-sensors devices
to assess fin whales behaviour and interactions with approaching maritime traffic. During June 2023,
three SPOT-365 LIMPET satellite transmitters and 2 CATS multi-sensors devices were deployed on
fin whales in the Gulf of Lion. CATS tags deployments lasted 2h20m and 6h45m, respectively, with
whales spending consistent time near the surface. SPOT-365 deployment ranged between 35 and
48 days. From the tagging location, whales moved north-east and entered the Pelagos Sanctuary,
where they engaged in feeding activities. A qualitative overlap with tracking and AIS data showed
that feeding areas closely coincided with heavy traffic levels, increasing the risk of collision. Closest
point of approach between the tagged whales and passing large vessels were also assessed across
the entire area visited by the whales. Our analysis show that whales do not appear to avoid areas
of heavy ship traffic and that their surface behaviour makes them susceptible to high risk of collision.
While the small sample size did not allow to fully evaluate fin whales’ response to oncoming vessels,
our data provide a first step towards the assessment and implementation of the Associated
Protective Measures of the recently established Particularly Sensitive Sea Area in the North-Western
Mediterranean Sea.
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Assessment of the Cuvier’s beaked whale's (Ziphius cavirostris) exposition
to maritime traffic in the Ligurian basin

Vigreux, Karine (1), Borroni, Anna (1%*)

1. CIMA Reasearch Foundation, Savona 17100 Italy Ecole Pratique des Hautes Etudes, PSL Université, Paris
75014 France
*Presenting author

Eight Cuvier's beaked whale (Ziphius cavirostris) were tagged and monitored in the Pelagos
Sanctuary (Ligurian Basin) during the summer 2021. This study analyzed the exposure of the whales
to maritime traffic, using telemetry and AIS data. We created a database of exposure events by
selecting ship positions within a 10 km buffer around the tagged animals. Each event was
characterized by closest points of approach to the whale, exposure duration and vessel type and
speed. Over three months, 2631 transits were recorded averaging 32 to 163 transits per week per
whale. The less exposed whale spent 14% of the deployment period with at least 1 boat within the
10km range compared to the one with a maximum of exposure with 57% of the time. The most
exposed whale was approached more than 40 times a day by transits coming close to less than 6
km. Statistical test concludes on significant differences of exposure among categories of vessels
approaching the whales and between individuals. They were mostly impacted by yachts,
passengers, and cargo boats, representing together 75% of the maritime traffic recorded around
them. Over 80% of the vessels recorded were traveling at a speed over 7 knots. Ship speed and
distance are parameters directly linked to the level of vessels noise received by the animal.
Therefore, over 80% of the events are susceptible to reduce at least partially the communication
space of Cuvier’s beaked whales and so they might influence whale behavior. This study showed
that Cuvier’s beaked whales in the Pelagos Sanctuary are chronically exposed to high levels of
shipping disturbance. In a scenario of increasing maritime traffic, our results should urge additional
analysis to understand the short and long-term consequences of such a disturbance on this
population, in order to implement an effective conservation policy.
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Community science to understand AIS and non-AlIS vessel activity, and
their interactions and potential impacts on whales, dolphins and seals
around coastal Scotland
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2. Whale and Dolphin Conservation Society
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5. Whale and Dolphin Conservation Society — Shorewatch
6. Community of Arran Seabed Trust (COAST) — Volunteer
7. Community of Arran Seabed Trust (COAST)

8. RSPB Scotland

9. Sumburgh Head: Lighthouse, Visitor Centre and Nature Reserve
10. UHI Shetland

11. NatureScot

12. Dolphin View Cottages Hillockhead
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14. Orkney Marine Mammal Research Initiative

15. Ardnamurchan Lighthouse

16. HebNet

17. Not declared

18. Hebridean Adventures

Understanding, and then subsequently monitoring and managing human activities in the marine
environment is inherently challenging. Challenges include inadequate data, a limited understanding
of environmental interactions within marine ecosystems, and the inherent complexities of
managing mobile species and activities. This proves a great limitation to understanding the potential
spatio-temporal overlap, and the associated potential for negative impacts, that human activities
may pose to marine mammals. To begin to build a more holistic overview of vessel traffic, and the
potential impacts this traffic poses to marine wildlife around coastal Scotland, we present the
Scottish Vessel Project. This is a collaborative initiative utilising several data collection approaches
to help build understanding, including collection of AIS (large vessel) data and collection of long-
term land- and vessel-based data (in collaboration with WDC Shorewatch and the Hebridean Whale
and Dolphin Trust). Our findings indicate that AIS data significantly underrepresents actual vessel
traffic, particularly in summer months, with a number of non-AIS vessel types being those most
commonly observed interacting with marine mammals, and/or most likely to exhibit erratic
behaviour that may pose a particular risk to marine mammals (i.e. sharp changes in speed and/or
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direction). Here, we will describe the results of data collected by a network of trained volunteers at
multiple sites around Scotland. This work represents a significant and novel contribution to

understanding the volume and type of vessels around coastal Scotland, and their potential
associated impacts to marine mammals.
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Winter distribution of cetaceans in the Irish and Celtic Seas and
implications for assessment of anthropogenic impacts

Harker, Jaz (1); Peden, William (1), Irwin, Catherine (1); Macleod, Kelly (1)
1. HiDef Aerial Surveying Ltd

Within Europe, a target of 60GW of installed offshore wind farm (OWF) capacity by 2030 has been
set as part of the EU’S Strategy for Offshore Renewable Energy. Many areas of the Irish and Celtic
Seas (ICS) are leased for OWFs; there are 13 operational OWFs in the Irish Sea with those in concept
and early planning reaching double figures. Digital Video Aerial Surveys (DAS) are routinely used to
collect marine megafauna data to derive cetacean distribution and abundance to support OWF
Environmental Impact Assessments (EIAs). To reliably determine potential interactions between
cetaceans and OWFs, good understanding of year-round cetacean distribution is required.
Currently, most data within the ICS are summer biased, with large-scale surveys such as SCANS and
ObSERVE providing summer snapshot surveys on a roughly decadal scale; these data are often used
as reference populations and may not be representative of year-round abundance. Here, we collate
and describe winter cetacean DAS data collected in the ICS between 2018 and 2023 (restricted to
October - March), to investigate whether summer reference data is appropriate to assess
anthropogenic impacts to cetaceans. As the most abundant species recorded in DAS (6,069 and
2,747 total observations, respectively), common dolphin (CD; Delphinus delphis) and harbour
porpoise (HP; Phocoena phocoena) were selected. HP had widespread distribution in the ICS and
they were observed in all survey months; using summer reference data for this species may be
appropriate. Winter DAS of CD suggest a more northerly distribution than presented in SCANS-III
and SCANS-IV, reaching latitudes of ~53 degrees. In all years, winter CD observations peaked in
January. For CD, the use of summer data for projects in the northern Irish Sea may not be
appropriate; extension of large-scale surveys to include winter and use of site-specific data will likely
be advantageous.
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Response of harbor porpoises (Phocoena phocoena) to different types of
acoustic harassment devices before the construction of offshore wind
farms

Vop, Julika (1)
1. BioConsult SH GmbH & Co. KG

Pingers and acoustic harassment devices (AHDs) are used by industries (e.g., fisheries, aquaculture,
offshore wind) worldwide to deter marine mammals such as the harbor porpoise (Phocoena
phocoena) from areas where they might suffer injury. Before the construction of offshore wind farm
foundations in Germany, seal scarers (usually SPL = 174-193 dB re 1 puPa (rms) @ 1m at 1-20 kHz
depending on the device) were prescribed as AHDs until 2017. However, seal scarers resulted in
lower detection rates of harbor porpoises at much greater distances than intended. Therefore,
acoustic porpoise deterrent devices (APDs; e.g. FaunaGuard Porpoise Module; SPL=172 dBre 1 puPa
(rms) @ 1m at 60-150 kHz) have since been prescribed to keep the animals away from offshore
construction sites without causing large-scale disturbance. Despite project-specific assessments
suggesting that APDs are effective, this study represents the first cross-project analysis comparing
APD effectiveness with previous piling operations where seal scarers were employed. In 2018 and
2019, harbor porpoises were monitored acoustically at four offshore wind farms with CPODs before,
during and after piling at distances ranging up to 10 km from piling. APD operation led to a significant
decrease in detection rates in the vicinity of the device, indicating displacement of animals from a
small-scale area. Depending on the wind farm, detection rates decreased by 30% to 100% during
APD operation at 750 m distance compared to 6 hours before APD operation. In addition, reduced
detection rates during APD operation were only observed up to about 2.5 km, even when the APD
was switched on for more than 40 minutes. As the extent of harbor porpoise disturbance is lower
when using an APD compared to the seal scarer, we consider that preferential use of an APD is an
improvement to mitigation strategies.
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Harbour porpoise detections decline in response to a scientific seismic
survey during site characterization of a tidal energy development:
considerations for Environmental Impact Assessments

Veneruso, Gemma (1); Cordes, Line (2); Hastie, Gordon (3); Le Vay, Lewis (1)

1. Bangor University
2. Norwegian Institute for Nature Research - NINA
3. Sea Mammal Research Unit, University of St Andrews

Passive acoustic monitoring is a useful tool to assess and monitor potential anthropogenic impacts
on cetaceans. In the current study, an array of seven acoustic recorders was deployed in summer
2017 to investigate harbour porpoise (Phocoena phocoena) distribution at a tidal energy
development off Northwest Wales, to inform encounter probabilities and potential collision risk
with tidal turbines, prior to turbine installation. During the deployment period, a five-day scientific
2D seismic survey, using a S-Boom Sub-Bottom Profiler (SBP) was conducted in the study area to
survey the seabed to inform turbine installation. Information about the effects of SBPs on marine
mammals is generally lacking; however, exploratory plots suggested there was a marked reduction
in porpoise detection rates starting from the first day of the seismic survey until the end of the
recording period, four days after seismic survey completion. A change point analysis was therefore
conducted to investigate the effect of the seismic survey on porpoise presence. This showed that
there was a significant change in mean daily porpoise detections that coincided with the day the
seismic survey began. Further, a GEEGLM showed that daily porpoise occurrence was significantly
different before and after the seismic survey, with a positive relationship between porpoise
occurrence and day before the survey and a negative relationship between porpoise occurrence and
day after the seismic survey began. This study has provided important insights into effects of SBP
surveys, commonly used for academic research as well as site characterisation for marine renewable
energy (MRE) developments. Environmental impact assessments typically review and monitor
activities during installation, operation and decommissioning of MRE developments; however, this
study has highlighted that on-site activities conducted years before installation may cause
significant disturbance to porpoises. It is important to consider the effects of these additional
activities when estimating the full impacts of developments.
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ANATOMY & PHYSIOLOGY

Revisiting a case of anencephaly in a neonate Indo-Pacific bottlenose
dolphin with virtopsy

Gerussi, Tommaso (1); C. W. Kot, Brian (1); Y. T. Chung, Tabris (1); C. L. Tsui, Henry (1)
1. Department of Infectious Diseases and Public Health, Jockey Club College of Veterinary Medicine and Life
Sciences, City University of Hong Kong.

Anencephaly is a deadly type of cephalic axial skeletal-neural dysraphic disorders with a
multifactorial aetiology which compromises the formation of the neural folds, basicranium, and
neurocranium. The lack of mesoderm closure during formation of the embryonic skeletal-neural axis
compromises skeletal formation and consequently affects both skeletal and neural formation. In
cetaceans, this fetal abnormality has been first reported in an Indo-Pacific bottlenose dolphin
(Tursiops aduncus) kept in captivity in Ocean Park Hong Kong in late 1991, in utero using
transabdominal ultrasound during the gestation, and physical and general radiographic examination
as a term stillbirth1l. Main results included kyphosis of the cervical and lordosis of the thoracic
vertebrae, narrowed triangular base, thickening of an undersized maxilla, cranial vault defect and
absence of the bones constituting the cranial cavity (frontal, intra-parietal and parietal bones). The
fetus was then fixed in formalin for further research. Recently, we scanned the specimen with 3D
surface scanning (3DSS) using Artec Leo (Artec 3D, Luxembourg) and computed tomography (CT)
using Philips 16-slice Brilliance Big Bore CT scanner (Philips Healthcare, Amsterdam, Netherlands),
and conducted virtopsy (virtual necropsy) for a detailed analysis. Virtopsy confirmed the previous
findings but also revealed that the component bones of the cranial cavity were not entirely absent
but greatly reduced. Additionally, virtopsy showed a large lack of fusion between the two frontal
bones that was not previously observed. No other skeletal abnormalities were found. In summary,
this report described a case of anencephaly on a fetus of Indo-Pacific bottlenose dolphin that was
diagnosed using ultrasound, and later confirmed using 3DSS, CT and virtopsy. Although ultrasound
has been essential for diagnosing fetal anomalies, virtopsy provided a more accurate
characterization of the bone malformations. This example highlighted the importance of using
virtopsy as a tool to understand the nature and characteristics of pathologies in cetaceans
accurately.
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HEALTH

Marine macro-litter ingestion by deep diving cetaceans stranded in North-
western Iberian Peninsula

Sd, Sara (1); Covelo, Pablo (2); Martinez-Cedeira, Jose A. (2); Lopez, Alfredo (2); Laria, Luis (3);
Sancho, Leire Ruiz (4); Torres-Pereira, Andreia (1); Ferreira, Marisa (5); Monteiro, Silvia S. (6);
Tavares, Ana Sofia (1); Sequeira, Marina (7); Vingada, José (5); Eira, Catarina (1)

1. Department of Biology & CESAM & ECOMARE, Universidade de Aveiro, 3810-193 Aveiro, Portugal
Portuguese Wildlife Society (SPVS), Estagdo de Campo de Quiaios, 3081-101 Figueira da Foz, Portugal

2. Coordinadora para o Estudo dos Mamiferos Marifios (CEMMA), P.O. Box 15, 36380 Gondomar (Spain)

3. CEPESMA. Coordinadora para el Estudio y Proteccion de Especies Marinas. Muelle 3. Luarca. Astrurias

4. AMBAR. Elkartea Organisation, Goienkale s/n, Edificio Biblioteca, planta -1. 48620 Plentzia, Bizkaia

5. Portuguese Wildlife Society (SPVS), Esta¢do de Campo de Quiaios, 3081-101 Figueira da Foz, Portugal

6. Department of Biology & CESAM & ECOMARE, Universidade de Aveiro, 3810-193 Aveiro, Portugal

7. Instituto da Conservagdo da Natureza e Florestas (ICNF), Av. da Republica 16, 1050-191, Lisboa, Portugal

Marine litter is globally considered a threat to marine habitats and wildlife, being already
documented in the digestive tracts of 58.1% of cetacean species with rates up to 31% in some
populations. Among odontocetes, beaked whales and sperm whales have been suggested to be
especially vulnerable to marine litter ingestion probably as a result of their foraging strategy at great
depths. Considering the importance of stranding networks as a source of marine litter data, we
assessed marine macro-litter ingestion and mortality (due to ingestion) rates of deep diving
cetaceans of the Ziphiidae, Physeteridae and Kogiidae families, stranded in the north-western
Iberian Peninsula. Of the 168 stranded individuals (Ziphiidae: 87; Physeteridae: 38; Kogiidae: 43), 58
(34.52%) were fully or partially necropsied and 27 (F.0%=46.55%) had ingested macro-litter mostly
composed of plastics and fishing gear items, corresponding to a high overall ingestion rate for these
deep diving cetacean species. In addition, of all the individuals ingesting macro-litter, 7.40% had
lethal consequences, 74.07% sublethal and 18.52% minor consequences, suggesting litter ingestion
as a significant cause of death for species that feed on or near the seafloor. Specifically, this study
revealed macro-litter ingestion as a significant threat to Cuvier’s beaked whales, sperm whales and
pygmy sperm whales with high ingestion rates of 59.09% (n=13), 55.56% (n=5) and 27.78% (n=5),
respectively. In this study period, only sperm whales presented lethal cases of marine litter ingestion
(2 out of 5 analysed individuals), raising concerns about population-level impacts of this threat on
this vulnerable species. More recently, lethal cases of marine litter ingestion were also detected in
Galicia in a Cuvier’s beaked whale. A continued monitoring of deep diving stranded cetaceans is
essential to assess and better understand the threats to which these species are subjected, also
contributing to the scientific requirements of international legal frameworks.
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PCB, pesticides, PBDE and HBCDD in harbor porpoises from Swedish
waters 2005-2019

Roos, Anna (1); Eriksson, Ulla (2); Egebdck, Anna-Lena (2); Neimanis, Aleksija (3)

1. Dep of Environmental analysis and research, Swedish Museum of Natural History, Box 50007, PO-10405
Stockholm Sweden

2. Department of Environmental Science, Stockholm University, SE-10691 Stockholm, Sweden

3. Department of Pathology and Wildlife Diseases, National Veterinary Institute, 751 89 Uppsala, Sweden

Blubber from 47 porpoises from Swedish waters collected between 2005 and 2019 were analyzed
for 7 polychlorinated biphenyl congeners (PCBs), dichlorodiphenyltrichloroethane (DDT) and its
metabolites, polybrominated diphenyl ethers (PBDEs) and hexabromocyclododecane (HBCDD).
Twenty-three juveniles, thirteen adult males (4-19 years old) and eleven adult females (3-16 years
old) were included in the study. The concentrations of 7CB were between 1 and 39 ppm lw. The
results were compared with suggested threshold levels for adverse effect in marine mammals (9
ppm Iw based on 25CBs). Even though only the predominant 7 CB congeners were analyzed within
this study, eight of the adult males and three juveniles were at this level or above. All adult females
had concentrations below 9 ppm Iw (1-7 ppm Iw). This can be explained by the fact that they were
reproductively active. Most of them were pregnant and/or lactating and had the possibility to
offload CBs to their calves. Similarly, this likely explains why three juveniles had concentrations
above the threshold level and that the two porpoises with the highest concentrations of 7CBs (24
and 39 ppm Iw) were older males (15-16 and 19 years old, respectively). Concentrations of sDDT
(DDE+DDD+DDT) were between 0,6-13 ppm Iw. DDT was found in all porpoises except one (0,07-2
ppm lw).

HBCDD and five brominated flame retardants were analyzed in blubber (BDE-47, -99, -100, -153 and
-154). HBCDD was the most dominating compound (35-525 ppb Iw), followed by BDE-47 (20-315
ppb Iw). Compared to CBs and DDTs, the concentrations are very low. Approximately 96% of the
sum sDDT+7CB+PBDEs+HBCD consisted of 7CBs and sDDT (62 and 34% respectively, based on mean
values).

Despite banning of PCBs over 50 years ago, juvenile porpoises and adult males still have levels above
the threshold and investigation of contaminant effects on health and reproduction are highly
warranted.

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 104/421



\ ECS

Perfluoroalkyl substances in NW Mediterranean striped dolphins:
Unveiling biomagnification and temporal shifts (1990-2021)

Garcia-Garin, Odei (1); Borrell, Asuncion (1); Colomer-Vidal, Pere (2); Vighi, Morgana (1); Trilla-
Prieto, Nuria (3); Aguilar, Alex (1); Gazo, Manel (1); Jiménez, Begoiia (4)

1. Department of Evolutionary Biology, Ecology and Environmental Sciences, and Biodiversity Research
Institute (IRBio). Faculty of Biology. Universitat de Barcelona, 08028, Barcelona, Spain

2. Department of Instrumental Analysis and Environmental Chemistry, Institute of Organic Chemistry,
1QOG-CSIC, 28006 Madrid, Spain.

3. Department of Environmental Chemistry, Institute of Environmental Assessment and Water Research,
IDAEA-CSIC, 08034, Barcelona, Spain

4. Department of Instrumental Analysis and Environmental Chemistry, Institute of Organic Chemistry,
1QOG-CSIC, 28006 Madrid, Spain

Poly- and Perfluoroalkyl Substances (PFAS) represent a widely recognized class of environmental
contaminants characterized by their toxicity, persistence, and capacity for biomagnification. The
primary objective of this investigation is to ascertain the biomagnification rates of PFAS and to
evaluate temporal trends in PFAS concentrations within sexually mature striped dolphins over the
last three decades (1990-2021) within the North-Western Mediterranean Sea. Out of the 19
targeted PFAS, 13 and 17 were detected, respectively, in the digestive content and liver of the
sampled dolphins. Concentrations in these tissues ranged from 43 to 1609 ng/g wet weight in
digestive content and 254 to 7010 ng/g wet weight in liver. Notably, linear perfluorooctanesulfonic
acid (n-PFOS) and perfluorooctanesulfonamide (FOSA) emerged as the most prevalent compounds
in both sample types, consistently present across all specimens. Following these,
perfluoroundecanoic acid (PFUnDA), perfluorotridecanoic acid (PFTrDA), and perfluorononanoic
acid (PFNA) were also identified. Long-chain PFAS (i.e., PFCAs with a carbon chain length > 7 and
PFSAs with a carbon chain length > 6) biomagnified more than short-chain PFAS, indicating a
potential impact on the health of striped dolphins. Concentrations exceeding the Environmental
Quality Standards established by the European Union in 2014 were observed in half of the digestive
content samples, indicating potential health risks associated with the consumption of contaminated
prey by striped dolphins. Temporal analyses revealed an increase in concentrations of most long-
chain PFAS from 1990 to 2004-2009, followed by stabilization during 2014-2021. This stabilization
phase may be attributed to compliance with national regulations and industrial initiatives
implemented during this period. The persistent presence of prohibited PFAS observed in this study
underscores the relevance of ongoing ecological risk assessments and the necessity to develop
management strategies aimed at mitigating PFAS pollution within marine ecosystems.
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Spatiotemporal Trends Spanning Three Decades Show Toxic Levels of
Chemical Contaminants in Marine Mammals

Williams, Rosie (1); Brownlow, Andrew (2); Baillie, Andrew (2); Barber, Jonathan (2); Barnett, James
(2); Davison, Nicholas (2); Deaville, Robert (2); ten Doeschate, Mariel (2); Murphy, Sinead (2);
Penrose, Rod (2); Perkins, Matthew (2); Spiro, Simon (2); Williams, Ruth (2); Jepson, Paul (2); Curnick,
David (2); Jobling, Susan (2)

1. Institute of Zoology, Zoological Society of London
2. Not declared

Despite their ban and restriction under the 2001 Stockholm Convention, persistent organic
pollutants (POPs), are still widespread and pervasive in the environment. Releases of these toxic
and bioaccumulative chemicals are ongoing and their contribution to population declines of marine
mammals is of global concern. To safeguard their survival, it is of paramount importance to
understand the effectiveness of mitigation measures. Using one of the world’s largest marine
mammals strandings datasets, we combine published and unpublished data to examine pollutant
concentrations in eleven species that stranded along the coast of Great Britain to quantify
spatiotemporal trends over three decades and identify species and regions where pollutants pose
the greatest threat. We find that although levels of pollutants have decreased overall, there is
significant spatial and taxonomic heterogeneity, such that pollutants remain a threat to biodiversity
in several species and regions. Of individuals sampled within the most recent five years (2014-2018),
48% of individuals exhibited a concentration known to exceed toxic thresholds. Notably, pollutant
concentrations are highest in long-lived, apex odontocetes (e.g., killer whales (Orcinus orca),
bottlenose dolphins (Tursiops truncatus) and white-beaked dolphins (Lagenorhynchus albirostris)
and were significantly higher in animals that stranded on more industrialised coastlines. At present
concentrations, POPs are likely to be significantly impacting marine mammal health. We conclude
that more effective international elimination and mitigation strategies are urgently needed to
address this critical issue for global ocean health.
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Bridging the gaps in the life-cycle of Anisakis spp. infecting oceanic
cetaceans in the western Mediterranean

Garcia-Gallego, Alicia (1); Puchal, Aitana (1); Torres, Lucia (1); Raga, Juan Antonio (1); Fraija-
Ferndandez, Natalia (1); Aznar, Francisco Javier (1)

1. University of Valencia (Spain)

Anisakis spp. are trophically-trasmitted nematodes that reproduce in cetaceans worldwide.
Although their general life cycle is well-known, substantial gaps remain concerning the identity of
hosts in the oceanic realm. In this study we condense data on Anisakis spp. in 6 oceanic cetaceans,
and some of their key prey (lanternfish, Myctophidae), from waters off the central Spanish
Mediterranean coast, based on surveys carried out by our research team from 1985 to date. Among
stranded delphinids, anisakis were detected in 7 of 47 striped dolphins (Prevalence: 14.9%), Stenella
coeruleoalba, but not in 17 Risso’s dolphins, Grampus griseus, 6 common dolphins, Delphinus
delphis, and 5 long-finned pilot whales, Globicephala melas. Furthermore, two stranded Cuvier’s
beaked whales, Ziphius cavirostris, harboured Type Il larvae (P: 100%). Molecular identification of
anisakis infecting striped dolphins rendered a single species, i.e., A. pegreffii. DNA metabarcoding
from faeces of 9 sperm whales, Physeter macrocephalus, using ITS primers specific for nematodes
detected anisakis in two of them (P: 22.2%), one being identified as A. physeteris. In lanternfish,
anisakis were found in 18 of 221 Notoscopelus elongatus (P: 8.1%) and 3 of 122 Lampanyctus
crocodilus (P: 2.5%), but in none of 26 Benthosema glaciale. Both A. pegreffii and A. physeteris were
identified in lanternfish. Remarkably, the prevalence of Anisakis spp. observed in the study area is
lower than that found for the same hosts in other areas, probably due to a lower density of
cetaceans. This is the first investigation of the oceanic life-cycle of Anisakis spp. taking into account
both paratenic and definitive hosts from the same study area. Our results suggest that lanternfish
play an important role in the transmission of A. pegreffii to striped dolphins, and probably of A.
physeteris to sperm whales through cephalopods.

*Supported by projects AICO2021/022, GVA, & VARACOMVAL, Biodiversity Foundation, under the
NextGenerationEU PRTR.
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Parasitofauna of bottlenose dolphin (Tursiops truncatus) in North-Western
Adriatic Sea

MARCER, FEDERICA (1); MATTIUCCI, SIMONETTA (2); TESSARIN, CINZIA (1); CENTELLEGHE, CINZIA
(3); PIETROLUONGO, GUIDO (3); CORAZZOLA, GIORGIA (3); PLAUT, NICOLAS (4); MERCIER, AURELIEN
(4); MARCHIORI, ERICA (1)

1. Dept. Animal Medicine, Production And Health, University Of Padova, Italy

2. Dept. Public Health And Infectious Diseases, Section Of Parasitology, Sapienza University Of Rome, Italy

3. Dept. Comparative Biomedicine And Food Science, University Of Padova, Italy

4. Inserm U1094, IRD U270, Univ. Limoges, CHU Limoges, EpiMaCT - Epidemiology of chronic diseases in
tropical zone, Institute of Epidemiology and Tropical Neurology, OmegaHealth, Limoges, France

The common bottlenose dolphin (Tursiops truncatus) is a coastal species regularly present in
Adriatic Sea. Since cetaceans represent definitive hosts for numerous heteroxenous parasites, they
are good indicators for the food chain stability and, more generally, the health of the marine
environment. We report on the parasitofauna of 44 bottlenose dolphins from the North-Western
Adriatic Sea, stranded in the period 2006-2023. The animals were submitted to necropsy followed
by complete parasitological examination. Tissue samples (41/44) were extracted and analysed by
real-time PCR to research Toxoplasma gondii DNA. Samples that tested positive for T. gondii were
submitted to a genotyping analysis using 15 microsatellite. Overall, 9 different helminth taxa were
identified, including nematodes (n=4), digeneans (n=3), cestodes (n=1) and acanthocephalans (n=1).
The greatest diversity was found at gastrointestinal level, in which the digeneans Pholeter
gastrophilus, and Synthesium tursionis had the highest prevalence (P) and abundance (A) (P=52.3%,
A=65; P=50% A=31,3 respectively), followed by Braunina cordiformis (P=38,6% A=17,3). In few
specimens, Anisakis pegreffi (Anisakidae) (2/44), Diphyllobothrium stemmacephalum
(Diphyllobothriidae) (1/44) and Corynosoma sp. (Polymorphidae) (1/44) were recorded. The
lungworms Halocercus delphini and Stenurus ovatus (Pseudaliidae) were detected with P=52,4% and
19,0% respectively (4 animals with mixed infections). Crassicauda sp. (Spirurida) was isolated from
subcutaneous tissues in one specimen. The richness of the intestinal helminth fauna is lower than
observed in the Western Mediterranean in the same host species. Lower diversity in cetacean
species may account for part of this disparity, as helminth exchange rate, for generalist species, may
be lower in the area compared with Western Mediterranean. Two T. gondii strains (2/3) have been
successfully genotyped and correspond to European Type |l lineage, confirming the predominance
of this in the Mediterranean. Monitoring of parasitofauna in neritic and pelagic cetacean species
can provide useful information on the parasitic diversity and the marine environment health.
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Screening of Cetacean Morbillivirus, Avian Influenza Virus and Herpesvirus
in the exhaled breath of humpback whales (Megaptera novaeangliae)
along their North Atlantic migratory route

Costa, Helena (1); Siriyappagouder, Prabhugouda (1); Fernandes, Jorge (1); Waugh, Courtney (1)
1. Faculty of Biosciences and Aquaculture, Nord University, Norway

Pathogen surveillance programs are vital to monitor wildlife health and to enable the early detection
of novel pathogens. Despite this, baseline data is lacking regarding the pathogens that live free-
ranging cetaceans are exposed to in the North Atlantic, and how their combined effects with other
stressors, such as pollutants, may impact their health. Knowledge on their current health status is
critical to understand how these species will respond to progressively higher anthropogenic
pressures in the future. In this study, we will explore the use of non-invasive techniques to sample
one of the most charismatic species occurring in northern Norway - the humpback whale
(Megaptera novaeangliae) - with the aim of establishing the basis for the creation of a long term
non-invasive health surveillance program in cetaceans in this region. Cetacean Morbillivirus (CeMV),
Avian Influenza Virus (AIV) and herpesvirus (HV) are important pathogens currently deleteriously
affecting marine mammal populations worldwide. These pathogens have been linked with known
cases of debilitating neurological disease, mortality and mass strandings in cetaceans and other
marine mammals. Using an uncrewed aerial vehicle (UAV), 60 humpback whale exhaled breath
samples were collected along their North Atlantic migratory route, including: 1) the feeding grounds
in Husavik (lceland) during summer 2022 (n= 19), 2) the stopover feeding grounds in Skjervgy,
Norway, during the winters of 2021, 2022 and 2023 (n= 32); and 3) the breeding grounds in Sal Rei,
Cape Verde, during spring 2023 (n=9). These samples will be screened for CeMV, AlV and HV, via
PCR.
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TB or not TB? A case of suspected Mycobacterium avium paratuberculosis
(MAP) in a Risso’s dolphin (Grampus griseus)

Davison, Nicholas (1); Dagleish, Mark (2); Forde, Taya (3); Oravcova, Katarina (3); Robinson, Amy
(2); Brownlow, Andrew (1)

1. Scottish Marine Animal Stranding Scheme, Scottish Marine Animal Stranding Scheme, School of
Biodiversity, One Health and Veterinary Medicine, University of Glasgow

2. Division of Pathology, Public Health and Disease Investigation, School of Biodiversity, One Health and
Veterinary Medicine, University of Glasgow

3. School of Biodiversity, One Health and Veterinary Medicine, College of Medical, Veterinary & Life
Sciences, OHRBID Lab, Jarrett Building, University of Glasgow

There are few reports of Mycobacterium sp. infections in marine mammals, and most are from
pinnipeds, both captive and free ranging, from Europe, Australasia and South America. Most
infections were due to M. pinnipedii, but single cases of M. bovis and M. avium subsp. avium
infections occurred in the UK. Mycobacterium sp. infections in cetaceans are very rare and involve
M. marinum, M. chelonae or M. abscessus causing respiratory or skin infections. This is the first
report of a Mycobacterial infection in a free ranging Risso’s dolphin (Grampus griseus).
Histologically, similar to cattle with Johne’s Disease due to Mycobacterium avium paratuberculosis
(MAP) infection, very large numbers of macrophages with abundant cytoplasm were present within
the lamina propria of the intestine of this juvenile male Risso’s dolphin, and exceptionally large
numbers of Ziehl Neelsen stain-positive coccobacilli were present within the cytoplasm of these
macrophages. The animal was in poor nutritional condition similar to the clinical signs seen in in
cattle. DNA extracted from formalin-fixed, paraffin-wax embedded intestinal tissue tested positive,
by gPCR, for the Mycobacterium avium complex (1IS1311) and for two MAP-specific targets (1S900
and F57). Further sequencing is planned for species confirmation. This represents a unique case,
involving a fastidious slow growing organism that requires specialist media for culture and is not
possible to recover during routine bacterial examination as diagnosis relies on specific molecular
techniques. This is likely one reason for this organism not being reported from cetaceans previously.
Intestine is not routinely sampled as part of the standard PM protocol in Europe. This report shows
that intestine should be collected and Mycobacterium avium paratuberculosis (MAP) infection
should be considered a differential diagnosis in cases of chronic emaciation. More research is
necessary to determine how this organism is transmitted in cetaceans, perhaps the faecal-oral route
as in cattle?
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ACOUSTICS

Acoustic characterization of long-finned pilot whales’ (Globicephala melas)
pulsed calls from the North-western Mediterranean Sea

Pino, Giorgia (1); Lanfredi, Caterina (2); Pedrazzi, Giulia (3); Airoldi, Sabina (2); Pace, Daniela Silvia
(3)

1. Tethys Research Institute, Viale G. B. Gadio 2, 20121, Milan, Italy. Department of Environmental Biology,
Sapienza University of Rome, Viale Aldo Moro 5, 00185 Rome, Italy

2. Tethys Research Institute, Viale G. B. Gadio 2, 20121, Milan, Italy

3. Department of Environmental Biology, Sapienza University of Rome, Viale Aldo Moro 5, 00185 Rome,
Italy

The long-finned pilot whale is a highly social species, with an extremely complex and structurally
flexible vocal repertoire, which includes variable call repetitions and combinations. To better
describe the structure of the pilot whale’s vocal repertoire in the Mediterranean Sea, we focused
on 2120 pulsed calls (PC) (i.e., rapidly produced impulsive sounds, with distinct tonal properties due
to the high pulse repetition rates), identified in 34 recordings collected between 2011 and 2022 in
the north-western portion of the Pelagos Sanctuary. High-quality pulsed calls were analysed with
Raven-Pro software by extracting maximum and minimum frequency, frequency range and
duration. The number of segments, and the number and type (overall shape) of elements composing
the sound, were used for PC classification and cataloguing. The PC emission rates per type were
calculated as the number of calls over the total duration of the recordings. A first-order Markov
chain was used to investigate the probability of transition between different calls. PC minimum and
maximum frequency averaged 1+8 KHz and 18.5+8 KHz, respectively, with a frequency range of 17+8
KHz, and a duration of 0.9+0.4 seconds. The number of elements and segments averaged 3 (max 12)
and 1 (max 6), respectively. The PC emission rate averaged 1.5 per minute. Seven PC element types
were identified, yielding a catalogue of 33 discrete calls, with both simple (<2 element types) and
complex (>2 element types) structures. Although different combinations of PC types were observed,
the transition matrix revealed that calls of the same type are most frequently emitted in sequence.
Literature suggests that repetitions could serve to maintain contact and cohesion, but a closer
investigation of their function is still ongoing. This study provides a baseline for further
investigations, contributing to increase the knowledge on the acoustic repertoire of this endangered
subpopulation, which is still poorly known.
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Look Who's Talking”: new insights into bottlenose dolphins’ sociality
gained from signature whistles

Pace, Daniela Silvia (1); Labriola, Maria Silvia (2); Giacomini, Giancarlo (1); Pedrazzi, Giulia (1)

1. Department of Environmental Biology, Sapienza University of Rome, Italy
2. Department of Environmental Biology, Sapienza University of Rome, Italy 2 PhD program in
Evolutionary Biology and Ecology, University of Rome Tor Vergata, Italy

Individual recognition through signature whistles (SWs) plays a crucial role in the functioning of large
“fission-fusion” bottlenose dolphin (Tursiops truncatus, BD) societies. As SWs are thought to be the
result of social learning and adaptive processes, acoustic similarities/variations, and associations
between SWs, may reflect differentiation patterns at between-individual, population and species
levels. With the aim of filling knowledge gaps on BD social complexity, this work investigates BD
visual and acoustic associations patterns in a Mediterranean population (Central Tyrrhenian Sea,
Italy), comparing photo-ID catalogue and SWs data collected between 2017 and 2023. The half-
weight index of dyadic associations, network modularity and metrics were measured in SOCPROG,
and sociograms displaying network relationships were built in Gephi. SWs were attributed to known
individuals in the photo-ID catalogue through a custom R code developed on capture-recapture
histories, then using this information to measure social bond strength and acoustic similarities
between matched individuals/SWs. The SWs-based network successfully reconstructs a well-
connected BD society, exhibiting both fluid and stable associations (HWIlave=0.08+0.03;
HWImax=0.42+0.16), also highlighting the presence of two SWs with high eigenvector centrality
scores, belonging to the presumed “decision-makers” and/or “leaders” in the population. SWs are
found most likely to be exchanged and share similar frequency modulation patterns when belonging
to strongly connected individuals. Network modularity (Q=0.34) also indicates the population might
be divided into clusters of individuals based on affiliations between their SWs. Such evidences
definitely support SWs as key drivers of BD social bonding and population structuring, suggesting
them as proxies for identifying conservation units. In addition, SWs usage in mark-recapture studies
appears a promising perspective, to estimate population density and pinpoint alterations caused by
the increasing anthropogenic pressures on the marine environment.
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Bottlenose dolphin mothers modify signature whistles in the presence of
their own calves

El Haddad, Nicole (1); Sayigh, Laela (2); Tyack, Peter (3); Janik, Vincent (4); Wells, Randall (5); Jensen,
Frants (6)
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Ambherst, MA 01002

3. Biology Department, Woods Hole Oceanographic Institution, Falmouth, MA 02543 Sea Mammal
Research Unit, Scottish Oceans Institute, University of St. Andrews, St. Andrews, KY16 8LB, United Kingdom

4. Sea Mammal Research Unit, Scottish Oceans Institute, University of St. Andrews, St. Andrews, KY16 8LB,
United Kingdom

5. Chicago Zoological Society’s Sarasota Dolphin Research Program, c/o Mote Marine Laboratory, Sarasota,
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6. Biology Department, Woods Hole Oceanographic Institution, Falmouth, MA 02543 Marine Mammal
Research, Department of Ecoscience, Aarhus University, Roskilde 4000, Denmark Biology Department, Syracuse
University, Syracuse, NY 13244

Adult humans communicating with children often modify their speech to include higher pitches and
wider pitch ranges, a phenomenon known as child-directed communication (CDC) or "motherese."
Although CDC occurs across diverse human cultures, evidence in nonhuman species is scarce. Like
humans, bottlenose dolphins (Tursiops truncatus) have long-term mother—offspring bonds and are
capable of vocal production learning, both of which are likely important for CDC. In addition,
individually distinctive signature whistles provide an opportunity to quantify changes in the same
vocalizations produced in the presence or absence of calves, which is aligned with how CDC occurs
in humans (i.e., using the same words but with modifications when talking to children). We explored
whether bottlenose dolphins in the long-term resident Sarasota Bay, USA, community use CDC, by
comparing whistles produced by 19 females both with and without calves in different years.
Dolphins were recorded during brief catch-and-release health assessments between 1984 and 2018.
By measuring parameters of 20 randomly selected signature whistles from each female with and
without a calf, we discovered that dolphin females modify their signature whistles to include higher
maximum frequencies and wider frequency ranges when recorded with their dependent calves.
These changes are similar to those in human caregivers communicating with children. Our results
provide the first evidence in a nonhuman mammal for changes in the same vocalizations when
produced in the presence vs. absence of offspring, and thus are suggestive of convergent evolution
of CDC in humans and bottlenose dolphins. If similar selective pressures led to vocal modifications
in both species, CDC in dolphins may play a role in enhancing attention, bonding, and vocal learning,
as it does in humans. Our results contribute to the expanding body of evidence affirming dolphins
as a relevant animal model for investigating the evolution of vocal learning and language.
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Can you hear me? Playback experiment highlights porpoise detection
range differences between commonly used PAM devices: C-POD, F-POD,
and SoundTrap

Todd, Nicole (1); Kavanagh, Ailbhe (2); Jessopp, Mark (1); Rogan, Emer (1)

1. University College Cork
2. Marine Institute, Oranmore, Co. Galway, Ireland

Passive acoustic monitoring (PAM) is a valuable tool for monitoring acoustically active small
cetaceans such as the harbour porpoise (Phocoena phocoena), with a range of devices used across
studies. However, there is a need to compare detection probability and effective detection
radius/area (EDR/EDA) for devices to ensure comparability of findings between studies. Using
playback experiments, we determine detection probability and EDR/EDA for co-deployed C-PODs
(Cetacean POrpoise Detectors), F-PODs (Full waveform capture POD) and SoundTraps. We
conducted playbacks of harbour porpoise vocalisations at a range of distances from moored PAM
devices. While the effect of distance to device was consistent across all devices, other variables that
influenced the detection probability of playbacks differed between the devices. Source level was
found to influence the detection probability of playbacks for SoundTrap and C-POD, and there was
also a significant difference between transects for the C-POD, potentially due to different ambient
noise conditions. The maximum detection distance of the playbacks for the SoundTrap and the F-
POD was between 400 - 500m, and EDR was estimated at 314m (EDA 0.311 km2) and 284m (EDA
0.181 km?2), respectively. The maximum detection distance for the C-POD was lower, at 300 - 400m,
and an EDR of 218m (EDA 0.150 km2). A lower EDR was calculated for buzzes compared to clicks
across devices, suggesting that time spent foraging may be underestimated in some PAM studies.
The results of this study highlight how detection ranges may differ across commonly used PAM
devices. EDR/EDA is an important prerequisite for PAM-derived density and abundance estimates.
As such, understanding how devices differ is essential for comparing studies and appropriate
planning of acoustic monitoring projects, particularly where estimates of abundance are a key goal.
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IPI distribution as a tool for passive acoustic monitoring of well-known
sperm whale units

Mevorach, Yaly (1); Gubnitsky, Guy (2); T@annesen, Pernille (3); Tchernov, Dan (1); Gero, Shane (4)

1. Morris Kahn Marine Research Station, Department of Marine Biology, Leon H. Charney School of Marine
Sciences, University of Haifa, Haifa, 3498838, Israel

2. Department of Marine Technologies, University of Haifa, Aba Khoushy Ave 199, Haifa, 3498838, Israel

3. Marine Bioacoustics Lab, Zoophysiology, Department of Biology, Aarhus University, Aarhus, Denmark

4. Department of Biology, Carleton University, Ottawa, Ontario, K1S 5B6, Canada

Sperm whales (Physeter macrocephalus) use broadband echolocation clicks to navigate and forage
in the dark, deep oceans. The clicks are characterized by a multi-pulse structure with an intense first
pulse followed by additional pulses of decaying amplitude. The inter-pulse interval (IPl) between
the first pulse and the following one is correlated with the size of the spermaceti organ and thereby
allometrically related to body size. In some circumstances, the IPl has been used to distinguish
between well-known individuals. In the units studied off Dominica, the group composition is
relatively stable and consists of females of various ages and sizes who usually have different IPIs
that can distinguish between them. Accordingly, the IPI distributions of females in a specific unit
may be characteristic and allow for discrimination between well-studied units. Photo-identified
individuals from known units were recorded during the beginning of their dives (on-axis, high-quality
clicks) along the west coast of Dominica in 2023. Individual IPls were extracted from these
recordings to produce ground-truthed unit-level distributions of IPls. Additionally, photo-identified
units were recorded systematically using far-field PAM recordings for comparison. Both types were
achieved while only the unit of interest was in the detection range. Four units were recorded,
resulting in 118 recordings (30727 clicks) of individual identified whales and 93 systematic
recordings (45460 clicks) of identified units. Comparison between distributions from the two types
of recordings using Kullback-Leibler divergence reveals that IPI distributions within the same sperm
whale units exhibit an average KL Divergence of 0.24, suggesting a moderate level of dissimilarity.
In contrast, the KL Divergence between IPI distributions from different units is notably higher at
0.54, which suggests a larger distinction between units than within. Thus supporting the idea that IPI
distributions can be used as a passive acoustic tool to distinguish between sperm whale social units.
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Quantitative within-individual signature whistle variation in bottlenose
dolphins

Zeleznik, Jure (1); Bittelli, Davide (2); Janik, Vincent M. (3); Wells, Randal S. (4); Tyack, Peter L. (5);
Sayigh, Laela S. (6); Jensen, Frants H. (7)

1. Department of Ecoscience, Aarhus University, Denmark; Morigenos — Slovenian Marine Mammal Society,
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3. Scottish Oceans Institute; School of Biology, University of St. Andrews, St Andrews, UK

4. Chicago Zoological Society's Sarasota Dolphin Research Program, c/o Mote Marine Laboratory, Sarasota,
Florida, USA

5. Scottish Oceans Institute, School of Biology, University of St. Andrews, St. Andrews, UK; Biology
Department, Woods Hole Oceanographic Institute, Falmouth, MA, USA

6. Biology Department, Woods Hole Oceanographic Institution, Woods Hole, MA 02543; Hampshire College,
Ambherst, MA 01002

7. Department of Ecoscience, Aarhus University, Denmark; Biology Department, Syracuse University, NY
13244, USA; Biology Department, Woods Hole Oceanographic Institution, Woods Hole, MA 02543, USA

With growing human activities and their potential negative impacts on marine ecosystems, there is
a pressing need to monitor wildlife populations to ensure sustainable marine development. New
innovations in deep learning can open up new opportunities for acoustic monitoring, such as
detecting individual-specific acoustic signals. However, deep learning often is data-limited and
benefits from augmentation techniques that subtly change data to reflect real life conditions. But
this process is challenging without knowledge of the inherent biological variability of signals. To
close this knowledge gap, we aimed to quantify within-animal variation and test for contextual
differences in the individually distinctive signature whistles of common bottlenose dolphins
(Tursiops truncatus). We recorded signature whistles from members of a long-term resident
community of dolphins in waters near Sarasota Bay, Florida, USA during catch-and-release health
assessment sessions, and with sound-recording tags after release. We extracted individual time-
frequency contours and used a generalized mixed-effects framework to investigate the effects of
state (temporarily restrained or free-ranging), age class (calf or adult), and sex (male or female) on
contour parameters, including fundamental frequency and duration of discrete elements called
“loops”. Within-individual variation for 15 dolphins was lower for contour frequency (+15 %
symmetric variation, 95% interpercentile range) compared to loop duration (+44 % symmetric
variation, 95% interpercentile range). We did not find any differences in contour frequency
parameters or duration between contexts, but both mean and maximum inter-loop intervals were
shorter when dolphins were temporarily restrained. Our results indicate that fundamental
frequency contour parameters of bottlenose dolphin signature whistles are fairly stable across
contexts, making these signals highly suitable for individual-based acoustic monitoring. By
improving our understanding of biological variation in call parameters, this research can inform data
augmentation techniques that enable individual-based bottlenose dolphin acoustic monitoring
using signature whistles, including remote tracking where listening station networks exist.
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NEW TECHNOLOGIES

KM3NeT as an underwater acoustic monitoring infrastructure
Diego-Tortosa, Didac (1)
1. Istituto Nazionale di Fisica Nucleare (INFN - LNS)

The KM3NeT deep-sea neutrino telescope, currently in the construction phase is already collecting
data, deploys an array of optical sensors installed aboard cabled mooring lines anchored at the sea
bed (Detection Units, DUs) in two different cabled infrastructures sites in the Mediterranean sea:
ARCA, situated 90 km off the coast of Capo Passero at a depth of 3500 m (equipped today with 28
DUs out of 230), and ORCA, located 40 km off the coast of Toulon at a depth of 2500 m (equipped
today with 18 DUs out of 115). To monitor the position of optical sensors installed in these DUs,
moving under the effect of ocean currents, a novel acoustic positioning system has been developed.
This system uses a phased array of large-frequency-band (10 Hz-70 kHz) digital hydrophones in each
DU base. The raw acoustic data is transmitted via optic-fiber cables to on-shore computing farms
for analysis, allowing real-time data acquisition and study. The potential of KM3NeT hydrophones
to function as Passive Acoustic Monitoring sensors represents a significant milestone, indicating its
possible application as a multidisciplinary marine science laboratory. This study supports utilizing
KM3NeT acoustic receivers for such purposes, given the extensive hydrophone array network in the
depths of the Mediterranean Sea, enabling real-time tracking of detected sources, such as
cetaceans. This work introduces KM3NeT as a unique underwater acoustic monitoring infrastructure
and proposes relevant practices for marine mammal monitoring and the evaluation of
environmental noise levels. The utilization of KM3NeT in this capacity is of considerable interest to
the scientific community and it could be used to evaluate the indicators for underwater noise
established by the European Marine Strategy Framework Directive.

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 117/421



\ ECS

Playing hide and seek with harbour porpoises: evaluating theodolites and
drones as land-based visual observation methods

Dinkel, Thaya Mirinda (1)
1. Thiinen Institut of Baltic Sea Fisheries

Monitoring cetaceans in their natural habitat can be challenging, as they spend large amounts of
their time under the water and can present unpredictable movement patterns. This applies
particularly to the harbour porpoises, among the smallest cetaceans, that tend to stay near the
coast, surfacing briefly to breathe and having a low silhouette. While their observation range is small
and limited to the immediate vicinity, land-based observation stations are a popular method as they
allow continuous monitoring of an area at relatively low cost. Theodolites and drones are both
benign approaches which are especially attractive in behavioural work as they do not directly
interfere with the animals and do not alter their behaviour when used properly. In this study, we
used these two visual observation methods simultaneously and compared them to detect their
shortages and compatibilities while studying the elusive harbour porpoise (Phocoena phocoena) in
the western Baltic Sea. Geographical coordinates of harbour porpoise sightings and routings can be
obtained with both methods, but on different resolution scales, as drones allow following the
animals under the water, while theodolites solely allow collecting data of the animals at the surface.
The theodolite is a weather resistant tool, with an extended battery life and allows fast processing
of the data. It is nevertheless limited to surface observations and requires a high vantage point.
Conversely, drones allow a broader range and at the same time more detailed behaviour
observation but are weather-sensitive and constrained by battery capacity, requiring a charging
infrastructure, especially for longer lasting observations. Analyzing drone footage is further time-
consuming, affecting data processing efficiency. Furthermore, the success of finding harbour
porpoises with the drones, limits the amount of effective data to work with. In summary, both
methods show advantages and disadvantages and should be selected based on the specific research
questions.
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To track or not to track — CetTrack: a new open-source tool to track
animals using cheap drone footage

Déhne, Michael (1); Cosentino, Melania (2)

1. Bundesamt fiir Naturschutz, Putbus, Insel Vilm, Germany
2. Aarhus University, Department of Ecoscience, Denmark

Affordable drones are becoming increasingly available to researchers as well as to the general public
and present a huge potential for remote areas and specifically targeted research questions.
Currently, these drones are used for descriptive analysis, including general behavioural studies and
blow sampling are known use scenarios. However, there are many studies for which knowing the
location of the observed animal(s) is of extreme importance. Examples are controlled exposure
experiments and bycatch prevention studies where animals react to a certain anthropogenic impact.
Moreover, accurate position or a relative position to another animal are necessary for studies on
close associations between animals, for instance in mating behaviour and mother-calf relationships.
Here, we present the open-source software “CetTrack” developed specifically to estimate the
location of the target animals from footage collected with affordable drones. It was developed in
Matlab 2023a and compiled for use on any Windows PC as a standalone tool that does not require
a Matlab licence. CetTrack reads in the flightlog data generated from AirData (www.airdata.com)
for DJI drones including Mini2, Air2s and Mavic3 Classic. The flightlog is synchronised to the video
frames, and, through gimbal angle and flight altitude, it calculates the coordinates of the point the
user selects in the video footage, e.g., the head of an animal. Preliminary results indicate an accuracy
of +/- 2 m in absolute location and up to +/- 3 cm in relative location (comparing one object in the
frame to another). The analysed and presented footage includes mating, nursing and several
reactions to nets of harbour porpoises. Future applications include energetics costs for certain types
of behaviours, feeding techniques, group interactions, and relative size of individuals within a group.
We believe CetTrack will provide researchers a robust tool to further the knowledge of their study
species.
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GENETICS & EVOLUTION

Optimizing environmental DNA field sampling and laboratory protocols
across a multinational initiative to detect and quantify the presence of
whales in the North-East Atlantic and Mediterranean Sea

Rodriguez, Lauren (1); De Bonis, Lorenzo (2); Barbaccia, Eleonora (3); Garcia Ovide, Belén (4); Urvois,
Teddy (5); McKenn, James (6); McKee, Jack (2); Dillane, Eileen (2); Hjellnes, Helene (6); Villa, Enrico
(7); Slocum, Nic (8); Cotter, JJ (8); Jahoda, Maddalena (9); Rogan, Emer (2); Azzellino, Arianna (3);
Rasmussen, Marianne H. (10); Quéméré, Erwan (5); Westgaard, Jon-Ivar (6); Silva, Mdnica A. (11);
Traugott, Michael (1); Thalinger, Bettina (1)
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. University of Iceland’s Husavik Research Center North Sailing
. French National Research Institute for Agriculture, Food and Environment
. Institute of Marine Research, Norway (Tromsg)

. Cetacean Watching Lda

. Whale Watch West Cork

9. Tethys Research Institute

10. University of Iceland’s Husavik Research Center

11. University of the Azores
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Environmental DNA (eDNA) - trace genomic material shed by organisms into their environment -
offers a non-invasive approach for monitoring marine biodiversity. However, large-scale eDNA-
based research still faces challenges including unrefined sampling protocols as well as ensuring
consistent, high-quality molecular analyses across laboratories. The eWHALE initiative, a
multinational Biodiversa+ project, aims to address these challenges by optimizing field sampling and
laboratory protocols for cetacean monitoring efforts. In summer 2023, e WHALE partners collected
water samples throughout the North-East Atlantic and Mediterranean near Physeter
macrocephalus, Megaptera novaeangliae, Balaenoptera physalus, and Balaenoptera acutorostrata.
During the course of the season, various sampling parameters were systematically modified: a)
collection point (flukeprint or breach site), b) timing of post-whale presence, c) eDNA filter type, d)
sampled water volume. Prior to subsequent analyses, a ring test was conducted to identify the
comparability of laboratory protocols among the four international partners. After independent
extraction of a subset of samples by each laboratory, total DNA concentrations were measured via
Qubit fluorometry and then target DNA quantification was carried out via species-specific gPCR.
Subsequently, all field-collected samples were analyzed. Results from the ring test indicated
comparable performance among laboratories and no bias towards lysis and extraction methods.
Regarding field sampling optimization, similar quantities of target species DNA were obtained from
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samples collected at both the flukeprint and breach site. Higher volumes of filtered water
significantly increased eDNA quantities although there was a trade-off between filter pore size and
water volume. Also, higher quantities of cetacean DNA were detected in samples collected
immediately after a whale’s presence although traces were still detectable 5 minutes later. These
insights will guide future eDNA-based cetacean monitoring efforts and advance eDNA-based
research such as identifying the intraspecific genetic diversity and feeding ecology of marine
megafauna; a pivotal step towards advancing global cetacean research and conservation.
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ECOLOGY & HABITAT USE

Beyond borders: investigating Cuvier’s beaked whale (Ziphius cavirostris)
distribution and habitat suitability at the Southeastern Edge of the Pelagos
Sanctuary

Sebastiani, Ludovico (1); De Bonis, Lorenzo (2); Aveta, Silvia (3); Brogi, Mirko (4); Cervelli, llaria (3);
Chinelli, Dario (3); Chirico, Donatello (3); Clemente, Nicola (3); Congiu, Sabrina (3); Del pizzo, Flavia
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Andrea (9); Nanni, Melissa (9); Ottaviano, Giulia (3); Pratesi, Isabella (10); Prato, Giulia (11); Salzeri,
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Cuvier’s beaked whale (Ziphius cavirostris) stands as the sole member of the Ziphiidae family
regularly sighted in the Mediterranean Sea. Despite various studies confirming the species' regular
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presence in this region, the precise boundaries of its distribution within the basin remain undefined.
This elusive species holds significant interest within the Research and Citizen Science project "Le
Vele del Panda" (WWEF Italy). Between 2020 and 2023, a total of 90 whale watching research cruises
(431 days of effort) were conducted in the Tyrrhenian and Ligurian Sea. The data collected during
these surveys has been analysed in this study to investigate the presence and distribution of Cuvier’s
beaked whales. Throughout these surveys, photographs and GPS locations were documented for
each sighting, along with observations of surface behavior and group size. The analysis
encompassed a total of 22 sightings of Cuvier’s beaked whales (46 individuals, with photo-ID data
available for 23). The majority of these sightings (n=16, involving 37 individuals) were recorded
along the northern edges of the Tyrrhennian canyon system, approximately 7 nautical miles
southwest of Giglio Island. In order to assess the interplay between sighting distribution,
environmental traits, and human impact, a generalised additive model (GAM) was used to
determine the current habitat suitability for Ziphius cavirostris within the study area. The results
reveal a previously unstudied key hotspot area for the species situated along the southern border
of the Pelagos Sanctuary, filling a critical knowledge gap concerning the current distribution of
Cuvier’s beaked whales. This study underscores the potential role of Citizen Science projects in the
long-term monitoring of such an elusive cetacean species in the Mediterranean Sea to promote its
protection and conservation.
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Foraging habitats of six species of odontocetes inferred through stable
isotopes analysis

Ferreira, Rita (1); Dias, Ester (2); Kaufmann, Manfred (3); Dinis, Ana (4); Fernandez, Marc (4); Alves,
Filipe (4)
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3. Marine Biology Station of Funchal, Faculty of Life Sciences, University of Madeira, Portugal

4. MARE — Madeira/ ARNET, ARDITI, Funchal, Madeira, Portugal

Research on cetaceans’ trophic ecology has historically relied on stomach contents analysis of either
hunted, by-caught, or stranded individuals. However, this analysis presents disadvantages due to
the differential digestibility rates in prey items, the assessment of diet over a short timescale, or the
sampling of sick or debilitated individuals. Therefore, stable isotopes have been used to investigate
the trophic ecology of cetaceans. In this study, the foraging habitats of six species of odontocetes
were investigated in the Madeira Archipelago, comparing their 613C and 615N values with those of
their potential prey. A total of 165 biopsy samples were collected from short-beaked common
dolphins Delphinus delphis, Atlantic spotted dolphins Stenella frontalis, common bottlenose
dolphins Tursiops truncatus, short-finned pilot whales Globicephala macrorhynchus, false killer
whales Pseudorca crassidens, and sperm whales Physeter macrocephalus, between 2017 and 2019.
After adjustment of the trophic level, the isotopic values of each cetacean species were plotted with
the prey groups to potentially infer the predator’s foraging habitats. The common dolphin
demonstrates a close relationship with epipelagic and benthopelagic small fishes and demersal and
mesopelagic squids, with some individuals feeding in more 15N-enriched habitats. The foraging
habitats of spotted and bottlenose dolphins were similar to those of demersal and mesopelagic
squids and small pelagic fishes. The false killer, pilot, and sperm whales presented similar foraging
habitats to tuna fishes, with pilot whales also showing proximity to mesopelagic squids. Since the
observation of feeding events is, in many cases, not possible (as in deep-diving species) or
challenging (as in oceanic species), the use of stable isotopes in predators and their potential prey
provides a valuable evaluation of the trophic ecology of cetaceans. This information is essential to
detect anthropogenic impacts, such as interactions with fisheries and contaminants, and establish
preventive conservation measures.
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Geographical distribution of two fin whale (Balaenoptera physalus)
populations across the Weddell Sea

Wodhle, Svenja (1); Burkhardt, Elke (1); Van Opzeeland, llse (1); Schall, Elena (1)
1. Alfred-Wegener Institute, Helmholtz Centre for Polar and Marine Research, Bremerhaven Germany

Fin whales (Balaenoptera physalus) are currently classified as an endangered species and knowledge
on this species is scarce in the Southern Ocean. Passive acoustic monitoring presents an opportunity
to investigate their vocal activity and behavior, providing insights into their distribution, abundance
and population structure. Fin whales are known to produce 20Hz-pulses, characterized as low-
frequency, high-intensity pulses, generated as both single vocalizations and as structured song
sequences. These typical fin whale 20Hz-pulses are often accompanied by a simultaneous higher
frequency (HF) component. This can be centered around different frequencies, likely representing
population specific frequency shifts. Within the Southern Ocean, six distinct HF components have
been identified so far, with two present in the Atlantic Sector of the Southern Ocean (ASSO) which
are centered around 86Hz and 99Hz. This study aims to describe the acoustic presence and
distribution of (at least) two fin whale populations by automatically analyzing passive acoustic data,
from 2013 of 10 recording positions throughout the ASSO. While the overall low frequency (20Hz)
chorus presence shows a seasonal pattern with an increase in chorus presence starting in March
and a continuous presence extending until the end of October, show both high frequency choruses
(86 and 99Hz) a shorter seasonal pattern from April to July. Our recordings reveal that the 86Hz HF
component is only recorded in the west of the ASSO, centred around the Western Antarctic
Peninsula, while the 99Hz HF component was recorded at eight recording positions throughout the
ASSO with highest occurrence in recordings along the Greenwich Meridian. While our preliminary
findings indicate geographical separation of populations, as well as possible important key habitats,
additional analyses such as sound propagation modelling are planned to gain a comprehensive
understanding of the acoustic distribution, population boundaries and possible migratory patterns
of the two fin whale populations in the ASSO.
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ECOLOGICAL MODELLING

A matter of scale: identifying the best spatial and temporal scales of
environmental variables to model the distribution of harbour porpoise

Goh, Tiffany (1); Jessop, Mark (1); Rogan, Emer (1); Pirotta, Enrico (2)

1. School of Biological, Earth and Environmental Sciences, Distillery Fields, North Mall Campus, University
College Cork, T23 N73K
2. Centre for Research into Ecological and Environmental Modelling (CREEM), University of St Andrews

The importance of scale when investigating ecological patterns and processes is recognised across
many species. In marine ecosystems, the processes that drive species distribution have a
hierarchical structure over multiple nested spatial and temporal scales. Hence, multi-scale
approaches should be considered when developing accurate distribution models to identify key
habitats, particularly for populations of conservation concern. Here, we propose a modelling
procedure to identify the best spatial and temporal scale for each modelled and remotely sensed
oceanographic variable to model harbour porpoise (Phocoena phocoena) distribution within the
Irish EEZ. Harbour porpoise sightings were recorded during dedicated line-transect aerial surveys
conducted in the summer of 2016, 2021 and 2022. Binary generalised additive models were used to
assess the relationships between porpoise presence and oceanographic variables at different spatial
(5-40 km) and temporal (daily, monthly and across survey period) scales. Selected variables included
sea surface temperature, thermal fronts, chlorophyll-a, sea surface height, mixed layer depth and
salinity. A total of 30,514 km was covered on-effort with 216 harbour porpoise sightings recorded.
Overall, the best spatial scale corresponded to the coarsest resolution considered in this study (40
km), while porpoise presence showed stronger association with oceanographic variables
summarised at a longer temporal scale. Habitat models including covariates at coarse spatial and
temporal scales may better reflect the processes driving availability and abundance of resources at
these large scales. These findings support the hypothesis that a multi-scale approach should be
applied when investigating species distribution. Identifying suitable spatial and temporal scale
would improve the functional interpretation of the underlying relationships, particularly when
studying how a small marine predator interacts with its environment and responds to climate and
ecosystem changes.
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Seasonal dynamics and environmental preferences of Cetacean
behaviours in the Gulf of Taranto (Northen lonian Sea) for informed
management strategies

Cherubini, Carla (1,2,3); Maglietta, Rosalia (1,2); Cipriano, Giulia (4); Carlucci, Roberto (4); Coppini,
Giovanni (2); Dimauro, Giovanni (5); Fanizza, Carmelo (6)
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Department of Informatics, University of Bari “Aldo Moro”, Bari, Puglia, Italy

6. Jonian Dolphin Conservation, Taranto, Italy

»

The Gulf of Taranto (Northern lonian Sea) is a complex yet threatened environmental context in the
Central-eastern Mediterranean Sea. It serves as a biodiversity hotspot for cetaceans, demonstrating
its relevance for the conservation of these priority species. Particularly, over the past 15 years, this
area has been described to be strategic for safeguarding cetaceans, hosting several critical habitats.
However, the Gulf of Taranto is threatened by various human activities such as overfishing, pollution
and global warming, posing risks to the long-term survival of here living dolphins and whales.
Effectively managing vulnerable cetacean populations requires a deep understanding of seasonal
variability in species distribution, behaviour, habitat utilization and environmental preferences.
Dolphins, for instance, often exhibit shifts in distribution patterns in response to seasonal variations
in oceanographic conditions. This study aims to enhance comprehension of the seasonality of
behavioural patterns and the relationship between group behaviours and the bio-geo-chemical
environment of vulnerable cetacean populations in the study area. To achieve this, the study utilizes
a dataset comprising group behavioural observations of three cetacean species (Grampus griseus,
Stenella coeruleoalba, Tursiops truncatus) collected between 2016 and 2023 during standardized
surveys. The dataset also includes group size, together with twenty environmental variables from
Copernicus and EMODnet-bathymetry dataset. The research employs a Chi-squared test to
investigate whether seasonality influences the frequency of the four cetacean group behaviours for
each species. The Dunn's test is then used to assess potential differences in behaviours related to
environmental and social variables. Thereby, the influence of seasonality on the major
characterizing variables of a specific behaviour (e.g., feeding in Risso’s dolphin) is tested using the
Dunn’s test. This study seeks to give a contribution to the implementation of seasonal-targeted
management of marine resources, aiming to enhance cetacean conservation and transition towards
improved sustainable conditions.
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BEHAVIOUR

Foraging behavior of Chilean blue whales (Balaenoptera musculus
chilensis) in the Chiloense Ecoregion

Ayoub, Adi (1); Caruso, Francesco (1); Segre, Paolo (2); Hickmott, Leight (3); Warren, Joseph (4);
Bocconcelli, Alessandro (5)

1. Stazione Zoologica Anton Dohrn Napoli, Italy

2. University of Wisconsin Green Bay, USA

3. Open Ocean Consulting, Hampshire, UK

4. Stony Brook University, Southampton, New York, USA

5. Woods Hole Oceanographic Institution, Woods Hole, Massachusetts, USA

This study was conducted to investigate the underwater feeding behavior of Chilean blue whale
(Balaenoptera musculus chilensis) in the northern Chilean Patagonia region, which is a key feeding
ground and a nursery area for this subspecies. Until 10 years ago, the feeding ecology of this
subspecies has been studied by visual monitoring and through anatomical dissections, limiting direct
behavioral analyses and the study of interaction with their prey. During six separate research cruises
(2014-2019) we deployed 28 sound and movement recording tags (DTAGs) on Chilean blue whales,
attached by suction cups, to measure their fine-scale feeding behavior. In addition, from 2016 to
2019, prey density and distribution were simultaneously recorded with tag data utilizing a scientific
echosounder. Hundreds of feeding events were detected from movement sensing data throughout
day and night hours (duration of more than 190h). Chilean blue whales exhibited both shallow and
deep foraging events utilizing different strategies in response to changing conditions of light and
prey distribution/density, with foraging dives recorded continuously for the whole duration of the
deployments. However, whales showed a higher feeding rate during nighttime on shallow and
dispersed krill, but a higher rate of foraging events per dive during deep dives on dense krill patches.
The results also showed less energetically costly maneuvers when foraging near the surface, with
lower values of pitch and speed. Both strategies adopted by the whales confirm the optimal foraging
theory by minimizing costs associated with feeding while simultaneously maximizing benefits. These
results provide valuable insights into the behavioral ecology of Chilean blue whales to promote
specific conservation plans in the Chiloense Ecoregion. This area is facing an increase of marine
traffic, putting whales at higher risk of ship collision especially during nighttime.
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Marine mammal feeding strategies in a warming Arctic

Acquarone, Mario (1)
1. AMAP - Arctic Monitoring and Assessment Programme, Hjalmar Johansens Gate 14, 9007 Tromsg, Norway

The current warming trajectory of the Arctic points at important physical and structural ecosystem
changes in the North Polar Basin and adjacent waters. Even if a seasonally ice-free Arctic Ocean has
yet to be observed, the qualitative and quantitative degradation of sea ice is unequivocal. The
Atlantic inflow increases, and the pelagic ecosystem is shifting towards a Boreal regime, a
phenomenon otherwise known as Atlantification. The modified spatial and temporal availability,
guantity and quality of potential prey items, coupled with changes in the geographical extent and
physical propertied of sea ice have effects on the foraging possibilities of Arctic marine mammals.
We reviewed the literature on foraging ecology and behavior of selected Arctic marine mammals,
changes in prey distribution and abundance and reported observations indicating climate-related
changes in feeding strategies. The most striking alternative prey and capture behavior has been
observed in polar bears targeting swimming reindeer in a Svalbard fjord. Although only inferred by
the unexpected location of few observations, walruses and bearded seals in the deep Amundsen
Basin must target other prey than benthic invertebrates. We did not find any reported observations
on changes in feeding strategies for other pinniped or cetacean species. Evolutionary history of
some species such as beluga whales and narwhals indicate that warmer periods during past climate
fluctuations have resulted with population declines. It is thus likely that the present warming will
have similar effects. Itis also likely that the projected ice-free summers in the Arctic Ocean, and the
consequent increased accessibility of the area, will result in unusual observations for typical Arctic
but also other marine mammal species.
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Movement patterns and connectivity of the rough-toothed dolphin, Steno
bredanensis, in the northeast Atlantic

Mclvor, Ashlie (1)
1. Red Sea Global, Department of Environmental Science and Monitoring, Riyadh, Saudi Arabia

Understanding the ecological drivers of a species’ movement patterns can provide insight into the
environmental factors influencing their behavior and population dynamics. The rough-toothed
dolphin (Steno bredanensis) inhabits a range of environments from shallow coastal waters to deep
pelagic habitats, demonstrating varied site fidelity and dispersal patterns across their range.
Previous satellite tracking has revealed a degree of site fidelity in the species, challenging the
prevailing belief of their strictly pelagic nature. This study utilized satellite telemetry and photo-ID
to investigate whether S. bredanensis located near oceanic islands in the northeast Atlantic
constitute separate, resident populations or are part of larger, nomadic groups. From 2021 to 2023,
five individuals were tagged off Madeira Island, Portugal. Tag retention varied significantly, ranging
from 14 to 201 days (mean duration: 73.4 days), with individuals covering distances from 1,639 km
to 16,135 km. The total data transmission duration for all five individuals was 367 days. A southward
winter migration to the coastal waters of Western Sahara and Mauritania, and transient summer
movements towards the Azores were observed. Photo-ID analysis revealed 14 matches between
Madeira Island and Canary Islands catalogues, and 13 intra-archipelago matches within the Canary
Islands. No matches were found between the Azores and other archipelagos. Overall, our results,
while preliminary, suggest that each tagged S. bredanensis displayed similar seasonal movement
trends, yet exhibited more intricate spatial movements potentially influenced by oceanic
topography and other environmental parameters. Given the species’ IUCN classification as 'Near
Threatened', this research provides critical insights into the residency and migratory behavior of S.
bredanensis, contributing to the conservation and management strategies for this species in the
face of increasing anthropogenic threats.
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Small odontocetes behavioural response to vessel traffic in the Northern
lonian Sea (Central eastern Mediterranean Sea)

Santacesaria, Francesca Cornelia (1); Magalini, Beatrice (2); Bellomo, Stefano (2); Clemente, Nicola
(2); Fanizza, Carmelo (2); Maglietta, Rosalia (3); Ricci, Pasquale (4); Cherubini, Carla (3,6); Carlucci,
Roberto (4); Cipriano, Giulia (4)
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2. Jonian Dolphin Conservation, Taranto, Italy

3. Institute of Intelligent Industrial Systems and Technologies for Advanced Manufacturing, CNR, Bari, Italy

4. Department of Biosciences, Biotechnologies and Environment, University of Bari, Italy

5. Ocean Predictions and Applications Division, Centro Euro-Mediterraneo sui Cambiamenti Climatici,
73100, Lecce, Italy

6. Department of Informatics, University of Bari ‘Aldo Moro’, Bari, Italy 4. Department of Electrical
Engineering and Information (DEI), Polytechnic University of Bari, Bari, Italy

The Northern lonian Sea (Central eastern Mediterranean Sea) is characterized by an intense
merchant and passenger transport, the presence of a Navy harbour as well as fishing and
recreational activities. Nevertheless, it hosts several cetaceans' species, and it has been
demonstrated as a critical habitat for Stenella coeruleoalba, Tursiops truncatus and Grampus
griseus. However, the effects of the vessel traffic on these populations are still poor understood.
This study analysed small odontocetes behavioural response to the presence of different vessel
categories (fishing, research and touristic). When multiple vessel types were present
simultaneously, the category was labelled as “more vessel”. Eleven types of events were used to
classify odontocetes behavioural response in positive (the group stops its activity to approach the
vessel), negative (the group changes its activity, moving away from the vessel) and indifference (the
group continues its activity without notable change). Specifically, 2 events characterize the positive
response (bowride, surf boat-wake), 8 negative (change direction, pass underwater, less-compact
formation, more-compact formation, leave speed, leave calm, dive, aggressive behaviour) and 1
indifference (no change). Moreover, data on the predominant behaviour of focal-group (feeding,
resting, socializing, travelling) and on the type of vessel approaching the group, within 200 m radius,
were recorded in 3-minute-long lasting samples. A total of 239 samples were collected during 71
daily-surveys carried out in spring-summer 2023. A descriptive statistical analysis was conducted to
evaluate odontocetes behavioural response considering each vessel category, each predominant
behaviour and each observed species. Moreover, the percentage of occurrence of each event
characterizing the observed behavioural response was calculated. Preliminary results stressed the
importance of improving the data collection related to this field of research in order to implement
proper mitigation measures, reduce impacts and avoid long term effects on cetacean populations
in the area.
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9.5 kg ambergris coprolite linked to a lethal septicemia in a stranded male
Sperm Whale in La Palma (Canary Islands)

Sierra, Eva (1); Sudrez-Santana, Cristian (1); Alonso-Almorox, Paula (1); Achille-Consoli, Francesco
(1); Sudrez-Gonzdlez, Zuleima (1); Molpeceres, Ignacio (1); Iglesias-Gonzdlez, Claudia (2); Lorente-
Herndndez, Marta (3); Hugo-Pérez, Amaranta (3); Martin-Barrasa, José Luis (4); Iglesias-LLorente,
Laura (5); Medina-Hijazo, Félix M (6); Grandia, Raiden (1); LLinds-Rueda, Diego (1); Arbelo, Manuel
(1); Ferndndez, Antonio (1)

1. Veterinary Histology and Pathology, Institute of Animal Health, Atlantic Center for Cetacean Research. Marine
Mammals Health WOAH col. Centre. University of Las Palmas de Gran Canaria, Veterinary School, C/ Transmontafia
s/n, Arucas, 35416, Las Palmas, Spain

2-3. Canary Islands Stranding Network. Canary Islands Government

4. Group of Fish Health and Infectious Diseases, University Institute of Animal Health, and Food Safety (IUSA),
University of Las Palmas de Gran Canaria, Carretera de Trasmontana s/n, 35416 Arucas, Spain 4. Animal Facility,
Research Unit, Hospital Universitario de Gran Canaria Dr Negrin, Barranco de la Ballena s/n, 35019 Las Palmas de Gran
Canaria, Spain. 5.CIBER de Enfermedades Infecciosas (CIBERINFEC), Instituto de Salud Carlos Ill, Madrid, Spain

5. Microbiology Department. Hospital Universitario de Gran Canaria Dr Negrin, Barranco de la Ballena s/n, 35019
Las Palmas de Gran Canaria, Spain

6. Biodiversity Unit. Cabildo de la Isla de La Palma. Canary Islands. Spain

On the 21st of May 2023, a dead adult male sperm whale (Physeter macrocephalus) of around 13m
in length and around 18 tons (Lockyer C, 1976) was reportedly stranded at Playa Los Nogales, La
Palma, Canary Islands, Spain. The animal showed no external injuries and a very fresh condition.
Necropsy was done 48hpm later. The most visible gross pathological findings were identified in the
left side of the ventricular heart cavity, where marked multifocal hemorrhagic areas could be easily
distinguished from the non-hemorrhagic tissue. These hemorrhagic areas extended locally from the
epicardial surface deep into the myocardial muscles. These findings were especially notable in the
papillary muscles of the left ventricle, and not so evident by gross examination in the myocardium
of the right ventricle. The gastric content was not abundant, with some squid beaks and fish lenses
as part of the collected content. A5 cm metal fishing hook was also found among the gastric content.
There was a light brown creamy content in the duodenum. The colon was extremely dilated. This
area was estimated to be located 1 to 2 meters cranial to the anus. In its lumen and close to the
rectum, a 9.5 Kg solid coprolite with irregular external morphology, putrid smell, and around 50 cm
of diameter was found, partially or entirely obstructing the intestinal lumen. Microbiological analysis
identified the presence of Edwardsiella tarda in isolates from heart, blood, lungs, liver, and muscle
cultures. Hathewaya limosa was also identified in blood, lungs, muscle, and liver samples; and
Clostridium perfringens was identified in both the heart and blood. It was concluded a final diagnosis
of a lethal septicemia from intestinal origin linked to a partial colonic obstruction caused by a 9.5 Kg
coprolite (ambergris stone).
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A bottom up fisher led approach to tackling by-catch and entanglement in
inshore fisheries

Philp, Alistair (1); MacLennan, Ellie (2); Calderan, Susannah (3)

1. Scottish Creel Fisherman's Federation
2. University of Glasgow
3. Scottish Association for Marine Science

For many species of cetacean by-catch and entanglement is a significant cause of non-natural
mortality. Conflicting agendas of fisheries managers and cetacean conservationists to reduce this
threat often leads to polarisation and entrenched positions which in some cases has resulted in
extensive fisheries closures, which threaten the livelihoods of whole fishing communities, or failure
to reduce mortality to within safe biological limits. In Scotland, a proposal initially aimed at
restricting trawl fishing led to the creation of the Scottish Entanglement Alliance (SEA), a
collaborative multidisciplinary partnership between the fishing industry, researchers, government
advisors and marine conservation charities to assess the nature and scale of entanglements in
Scotland’s small-scale creel fisheries. Utilising in person interviews, approximately 11% of Scotland’s
creel fishers responded to a series of questions regarding their own experiences of entanglement,
including species and gear type involved, fishing depth and location. Minke whales and basking
sharks were the most frequently reported species, followed by humpback whales. In more than 80%
of incidents involving minke whales and basking sharks, and 50% of those involving humpback
whales, these animals were caught in the creel groundlines. During interviews fishers were also
invited to propose and become involved in appropriate entanglement mitigations. Proposals
included a transition to sinking groundline, shortened endlines, and reduced fishing effort. A
localised pilot of sinking groundline is currently underway, with a view to expand this nationally in
2024. There are concerted local and global movements to restrict damaging trawl fishing,
particularly where these fisheries displace small-scale fishers (SSF). By providing a platform for creel
fishers, the SEA project has demonstrated that a collaborative, bottom-up approach to addressing
entanglement at a local scale, and building trust with SSF, may offer a model for progressing
entanglement mitigation elsewhere.
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A conspicuously white common dolphin sighted in the Istanbul Strait and
Black Sea, Turkiye

Amaha Ozturk, Ayaka (1); Gulenc, Zeynep (2); Dede, Ayhan (1); Tonay, Arda M. (1)

1. Faculty of Aquatic Sciences, Istanbul University Turkish Marine Research Foundation (TUDAV)
2. Turkish Marine Research Foundation (TUDAV)

Atypically pigmented individuals have been reported for many cetacean species in the world,
including harbour porpoises, bottlenose and common dolphins in the Black Sea. Anomalously white
individuals are often presumed to be true albinos. Albinism is, however, differentiated from
piebaldism (body pigmentation missing in only some areas) and leucism (dark-eyed anomalously
white animals). On 29 May 2022, a group of 30-40 common dolphins Delphinus delphis were sighted
during a dolphin watch cruise in the Istanbul Strait, Tirkiye. One individual was bright white, which
made it very conspicuous in that group. It was the size of an adult and showing normal behaviour
with other dolphins. Close examination of the photographs revealed that the animal had some dark
patches on the head and the right side of the body, but the rest of the upper part of the body was
almost completely white, including the tail flukes. Usual color patterns peculiar to this species, such
as a dark cape below the dorsal fin and a grey patch on the tail stock, were completely missing.
Based on the above classification, it is assumed that this individual had developed such coloration
due to piebaldism. There was another report of a white dolphin in the lower part of the Istanbul
Strait two days later, which is presumably the same individual. Moreover, it was found that the same
individual was sighted off Sile, Black Sea coast of Tiirkiye, in April 2021 and once again in November
2022. However, in spite of this distinct coloration, it had never been spotted previously throughout
our long-term monitoring in the Istanbul Strait for more than 20 years. This is the first report of
anomalously pigmented common dolphin sighted in the Turkish waters.
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A deep learning classification model for multiple baleen whale species
using ANIMAL-SPOT

Scala, Lorenzo (1); Pierpoint, Chris (1)
1. Seiche Ltd.

A classification model for multiple baleen whale species has been developed using Animal-Spot, a
deep learning software framework that addresses multi-class species and call-type identification.
The model is based on the ResNet18 convolutional neural network architecture and is trained to
classify several baleen whale species based on their stereotypical call-types. The model has been
successfully integrated into Pamguard, an open-source passive acoustic monitoring software widely
used in industry and research for real-time detection, classification, and localisation of marine
mammals. At present, the model is trained to classify the vocalisations of several baleen whale
species including North Atlantic right whale, fin whale, Antarctic blue whale and Antarctic minke
whale. Future models are to be developed to provide a series of regional classifiers of additional
species and vocalisation types as training data becomes more widely available. The aim of the model
is to provide high performance automation of baleen whale species classification for use in real-
time monitoring and mitigation. Potential user scenarios include offshore industrial noise mitigation
and real-time telemetry alert systems for onshore monitoring of offshore acoustic receivers.
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A literary deep dive: assessing the reporting rates of cetacean availability
bias for estimating abundance from digital aerial surveys

Peters-Grundy, Ruth (1); Wilson, Gillian (2); Rudd, Laura (1); White, Patrick (2); Macleod, Kelly (1)

1. HiDef Aerial Surveying Limited
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Accurate cetacean density estimates are a fundamental element in undertaking meaningful impact
assessments for offshore development. Digital aerial transect surveys are a standard approach for
offshore wind developers in the UK and Europe to acquire site-specific cetacean density estimates.
However, a key limitation of this method is that cetaceans are only visible when surfacing above
water. To overcome this “availability bias”, correction factors can be applied to these relative
estimates based on species-specific diving information. However, appropriate parameters from
which corrections can be derived in the literature is currently limited. We undertook a systematic
literature review using ISI Web of Knowledge of journals relating to marine mammals and seabirds
visiting UK waters, using a range of search terms including “diving”, “duration”, “availability bias”
and “cetacean” etc. From ~1,500 journals, we identified less than 200 articles containing data
directly relating to diving or surfacing duration of the relevant species. Of these, less than 60 papers
related to cetaceans, covering 9 species. Despite the high-quality tracking and observational
cetacean studies reported, preliminary results suggest less than 30% provided metrics from which
availability bias could be calculated; each with their own limitations and caveats, including
geographical suitability and varying threshold depths at which diving behaviour is defined. Here we
analyse the rejected papers to identify what useful metrics were provided and, most importantly,
we identify which metrics were missing in order to estimate availability bias. We report the results
of availability bias rates found, including white-beaked dolphin (Lagenorhynchus albirostris) and
Risso’s dolphin (Grampus griseus). Knowledge sharing is essential if we are to protect cetaceans
whilst achieving sustainable energy development. We provide feedback for cetacean tracking and
diving studies on useful metrics to include in future publications to improve density estimation from
digital aerial survey data.
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A review of noise abatement systems and their applicability to English and
Welsh waters

Barber, Rachael (1); Stephenson, Simon (1); Jervis, Daniel (1); Birch, Charlotte (1); Lee, Rob (1);
Gregory, Amy (1)

1. Seiche Ltd., Bradworthy Industrial Estate, Langdon Road, Bradworthy, Holsworthy, Devon, EX22 75F

The construction of offshore structures often involves pile driving operations using hydraulic
hammers to install foundations into the substrate. Pile driving introduces significant amounts of
underwater sound, which has the potential to cause auditory and behavioral impacts in marine
mammals. Mitigation measures to reduce the risks include avoiding sensitive habitats and times,
ensuring no mammals are present within impact zones and setting noise-thresholds. Sound
reduction measures to meet specific acoustic thresholds have been implemented in several
countries including Germany. Here the use of acoustic mitigation measures, described as primary
and secondary mitigation, is a standard requirement at offshore construction sites. Primary
mitigation aims to reduce the sound emissions at source by reducing the source power, using
alternative low-noise foundations, or using alternative hammers (vibratory hammers, BLUE piling
technology). Secondary mitigation aims to reduce the sound propagated through the water column
and is achieved by Noise Abatement Systems (NAS). As part of a feasibility study into implementing
a threshold limit to pile driving activities in English and Welsh waters, a comprehensive review of
NAS was undertaken. This included an assessment of the potential effectiveness of NAS in modelled
piling scenario areas based on water depth and current speed. To explore the effect of NAS on
modelled received sound levels, the frequency dependent (third-octave band) insertion loss of
mitigation options was used. Modelling was limited to NAS or combinations of NAS where there was
sufficient robust test data to provide a robust estimate of sound reduction. Results indicate that for
combined NAS a received Sound Exposure Level of 170 dB re 1 pPa2s is likely to be achievable for
even the worst-case design assumptions used in the modelling. Options for a decibel limit in English
and Welsh waters are presented, and their advantages and disadvantages discussed.
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A review on Toxoplasma gondii infection in Mediterranean cetaceans

De Trez, Mélodie (1); Garigliany, Mutien-Marie (2); Chaieb, Olfa (3); El Hafi, Oussama (3); Gharbi,
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4. Laboratory of parasitology, National School of Veterinary Medicine of Sidi Thabet, 2020 Sidi Thabet,
Tunisia

The authors present a review on Cetacean infection by Toxoplasma gondii in the Mediterranean
region. Toxoplasma gondii, a globally pervasive protozoan parasite with a high zoonotic potential,
thrives due to the widespread expansion of cat populations worldwide. Domestic cats notably
contribute to the dissemination of oocysts in the environment compared to their wild felid
counterparts. This parasite has emerged as a pathogen affecting all aquatic mammals. The
Mediterranean basin presents a strategic area for studying T. gondii oocysts’ transportation from
land to seawater. The region's geographic traits, dense coastal human populations, and high cat
concentrations in cities foster high T. gondii seroprevalence in Mediterranean domestic cats.
Investigations conducted in the field reveal across Mediterranean countries, such as in Egypt and
Algeria with 79.63 and 53.46% seropositive cats, respectively, resulting in significant soil and water
contamination. The Mediterranean Sea is a biodiversity hotspot and harbors nine resident cetacean
species: Stenella coeruleoalba, Tursiops truncatus, Delphinus delphis, Grampus griseus,
Globicephala melas, Steno bredanensis, Ziphius cavirostris, Physeter macrocephalus are sighted
odontocetes, and Balaenoptera physalus is the common mysticete. Several of these cetacean
species are classified as vulnerable or endangered by the IUCN. The infections of cetaceans by T.
gondii were suspected to occur through consumption of filtering molluscs or oocyst-carrying fish.
Toxoplasma gondii-infected cetaceans develop meningoencephalitis, visceral abscesses, and
myositis due to acute tachyzoite infections or bradyzoite encystment. Investigations in Spain, Italy,
and Israel reported an overall prevalence of 35.5% in cetacean species. Cetaceans, as significant
marine predators, serve as sentinels of environmental health. Toxoplasma gondii parasite
negatively impacts already weakened cetacean populations. They also raise awareness of potential
marine exposure risks for human populations. Further investigations are needed to better
understand the actual impact of Toxoplasma gondii on cetaceans and to identify feasible control
options.
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A silent threat: heavily contaminated common dolphins (Delphinus delphis)
with evidence of impacts and health deterioration in the Northwest coast
of Mainland Portugal

Correia, Ana (1); Valente, Raul (1); de Oliveira-Ferreira, Nara (2); Manhdes, Bdrbara (3); Aradjo,
Joana (4); Alves, Filipe (5); Dinis, Ana (5); Ferreira, Rita (6); Sambolino, Annalisa (5); Santos-Neto,
Elitieri (3); Cunha, Haydée (3); Azevedo, Alexandre (3); Bisi, Tatiana (3); Gil, Agatha (7); Sousa-Pinto,
Isabel (1); Castro, Filipe (1); Lailson-Brito, José (2)

1. CIIMAR-Interdisciplinary Centre of Marine and Environmental Research, University of Porto, Avenida
General Norton de Matos S/N, 4450-208 Matosinhos, Portugal;, FCUP-Department of Biology, Faculty of Sciences,
University of Porto, Rua do Campo Alegre S/N, 4169-007 Porto, Portugal

2. MAQUA/UERJ-Laboratdrio de Mamiferos Aquadticos e Bioindicadores/Faculdade de Oceanografia,
Universidade do Estado do Rio de Janeiro, Rua SGo Francisco Xavier 524, 20550-013 Rio de Janeiro, Brazil; UFRJ-
Instituto de Biofisica Carlos Chagas Filho, Universidade Federal do Rio de Janeiro, Avenida Carlos Chagas Filho
373, 21941-590 Rio de Janeiro, Brazil

3. MAQUA/UERIJ-Laboratério de Mamiferos Aqudticos e Bioindicadores/Faculdade de Oceanografia,
Universidade do Estado do Rio de Janeiro, Rua Sdo Francisco Xavier 524, 20550-013 Rio de Janeiro, Brazil.

4. CIIMAR-Interdisciplinary Centre of Marine and Environmental Research, University of Porto, Avenida
General Norton de Matos S/N, 4450-208 Matosinhos, Portugal; ICBAS-School of Medicine and Biomedical
Sciences, University of Porto, Rua Jorge de Viterbo Ferreira 228, 4050-313 Porto, Portugal

5. MARE/ARNET-Marine and Environmental Sciences Centre/Aquatic Research Network, ARDITI, Madeira
Tecnopolo, Caminho da Penteada S/N, 9020-105 Funchal, Portugal

6. MARE/ARNET-Marine and Environmental Sciences Centre/Aquatic Research Network, ARDITI, Madeira
Tecnopolo, Caminho da Penteada S/N, 9020-105 Funchal, Portugal;, Marine Biological Station of Funchal, Faculty
of Sciences, University of Madeira, S/N, 9000-003 Funchal, Portugal

7. CIIMAR-Interdisciplinary Centre of Marine and Environmental Research, University of Porto, Avenida
General Norton de Matos S/N, 4450-208 Matosinhos, Portugal; CITAB-Department of Biology and Environment,
Centre for the Research and Technology of Agro-Environmental and Biological Sciences, University of Trds-os-
Montes and Alto Douro, Quinta de Prados S/N, 5001-801 Vila Real, Portugal; IIM/CSIC-Instituto de Investigacidns
Marifias, Rua de Eduardo Cabello 6, 36208 Vigo, Spain

Cetaceans exposed to pollution, overfishing, vessel collision, and pressures from tourism, may
experience a general deterioration in body and health condition. Bioaccumulation of toxic
concentrations of polychlorinated biphenyls (PCBs) is among the most concerning impacts on
populations. Identification of early-warning signals of these impacts (e.g. contaminants in the
tissues, external deformities) are essential to efficiently manage cetacean populations and mitigate
ecological consequences. We collected tissue samples through biopsy darting, and photographic
records of individuals of common dolphins (Delphinus delphis) on the Northwest coast of Mainland
Portugal (NW-PT). By analysing concentrations of PCBs in the blubber, we encountered some of the
highest concentrations ever reported for common dolphins around the world. In females,
concentrations (mean: 23.76+14.26 ug g- 1 lipid weight) are similar to those found in females from
other regions of the Iberia (Galicia and Mediterranean coast). However, for the males, the PCBs
concentrations (mean: 64.83136.61 pg g- 1 lipid weight) surpassed their counterparts from the
Iberia Peninsula, with values higher than the highest PCB toxicity threshold published for marine
mammals. Evaluation of external deformities revealed an overall prevalence of 0.36 (excluding
notches) in the population (out of the distinctively marked individuals catalogued). Skin lesions were
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observed in 13% of the individuals, including dark and tattoo-like lesions often indicative of
pathogen infection. Moreover, the presence of characteristic scars and other physical impact
lesions, such as an amputated dorsal fin, revealed evidence of interaction with marine traffic and
fishing activities. Additionally, we also encountered emaciated individuals with apparent difficulty
in breathing, indicating an overall poor body and health condition. The results presented here raise
important implications regarding health condition of common dolphins in the NW-PT, suggesting
exposure of the population to extreme anthropogenic pressures, and calling for an urgent concerted
action from the scientific community and decision-making entities.
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A strategy for ocean literacy: joining marine science and art in
undergraduate university curriculum

Putnam, Barbara (1); Hart, Mary (2); Stevenson, Samantha (2); Spradlin, Gus (2); Pojana, Giulio (3);
Bundone, Luigi (4)

1. Archipelagos - ambiente e sviluppo, Italia

2. Bowdoin College

3. Ca’ Foscari University of Venice

4. Archipelagos - ambiente e sviluppo, Italia Ca’ Foscari University of Venice

Addressing environmental changes is a global matter requiring people who can understand complex
issues and find solutions employing a range of strategies and thought processes. Expanding and
overlapping the domain of university science and humanistic majors can contribute to advance
innovative thinking and consequential impact. As a case study we designed a book project to test
this idea. Students taking an introductory printmaking class to fulfill a university arts requirement
were divided into teams to research gray, harbor, harp, and hooded seals whose range includes the
coastal Maine campus location. In consultation with marine biologists, students received fact sheets
on morphology, diet, habitat threats and disease. The teams used a shared drive, which helped them
collaborate and feel more comfortable with new material. Teams discussed how to translate science
into visual form, chose their book’s theme, sourced imagery, and strengthened emotional content
to transfer information and resonate with the public. Using relief carving, learning printmaking skills,
and arranging individual prints and text into a coherent narrative, students produced a numbered
edition of artists’ books about each seal. We found that Art synthesizing scientific perspectives is a
powerful expressive tool, more than art only representing science. This artist book format, when
exhibited, opens in a long horizontal accordion presenting the joined prints and text as a single work
of art, inviting viewers of all experience levels into the science through beauty. Students were
motivated by the books’ potential as a communication instrument for impactful public education,
effective for display in scientific (universities, conferences) and artistic (galleries, museums)
contexts. The results we obtained demonstrate that expanding skills and being able to overlap
different disciplines advances the authors’ knowledge to a higher level through collaboration and
provides opportunities for increasing public awareness through their union.
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A study focused on the effectiveness of the acoustic deterrent DiD-01 in
trammel nets in Salina Island (Aeolian archipelago, Italy)

Fiandino, Vittoria (1); Gelippi, Michelle (1); Blasi, Monica Francesca (1)
1. Filicudi Wildlife Conservation

The Life Delfi project aims to mitigate negative interactions between Tursiops truncatus (Montagu,
1821) and artisanal fishing activities in different Mediterranean areas. Within the project, this study
tested the effectiveness of DiD-01, a new “Dolphin interactive Deterrent” to be applied to trammel
nets. Twenty-three tests were conducted in the waters around Salina (Aeolian archipelago, Italy)
between June-September 2023. The pinger was positioned at the beginning of a 1200m-long
trammel net, deployed at an average depth of 25.4 m (SD = + 2.3 m) and kept in the water for an
average time of 35.32 h (SD =+ 3.41 h). Since the operating range of the DiD-01 is 600m, the first
half of the net was considered as the test net, and the second half as the control net. The
effectiveness of test was evaluated by comparing the catch in the two parts of the net. During the
study period 1790 organisms (913 in the pinger test net and 877 in the control net) were analyzed
and no significant differences were observed in terms of total catch type, weight, and length
between pinger and control nets. However, no sightings of bottlenose dolphins near the net during
fishing operations, no holes in the net or fish damaged by dolphins were recorded. Further studies
during season of higher interaction might help to evaluate the actual effectiveness of DiD-01. It is
also recommended to test the DiD-01 integrating a hydrophone into the fishing net to also assess
the presence/absence of dolphins.
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A two-step photogrammetry method for use with fast-moving whales

Wright, Andrew (1); Leunissen, Eva (2); Pettis, Heather (2); Knowlton, Amy (2); Pisano, Olivia (2);
Renaud, Galaxina (2)

1. George Mason University
2. Not declared

Drone-borne photogrammetry has expanded as an accurate means to non-invasively determine the
length, body condition and reproductive state of cetaceans globally. However, photogrammetry
methods are all limited by the quality of the images captured, which can depend on the lighting, the
sea state, and the behaviour of the animals. Such was the case when LIDAR-equipped drones were
deployed to conduct photogrammetry on North Atlantic right whales in the Gulf of St. Lawrence,
Canada, where the ocean was typical not calm, and the animals were moving relatively quickly while
foraging, creating white-water along their edges. To maximise the use of these data, a 2-step
photogrammetry method was developed. Firstly, the length was established for an animal
positioned relatively flat at the surface, where the visibility of edges was not a consideration.
Secondly, the length obtained was then traced over a different image of the same animal, where all
the sides were visible, but where the tail was dropped downwards, or obscured. The user traced the
spine of the animal as far back as they could, and the software extended the body length line beyond
this to obtain the length calculated in the previous step. This allowed the generation of locations
needed for width measurements are accurate 5% length increments.
For calibrated images, single-image photogrammetry was undertaken for comparison. Between-
user length differences were around 0.3% for traditional single images and 0.5% for paired images.
Errors for body area calculated between 15 and 85% length increments were 0.4% and 0.6%
respectively. When single images were possible for whales, differences were around 0.9%,
compared to 2.3% for pairs, with the errors being 4.4% and 10.0% for body area. Extending our
dataset to include paired images more than doubled the results, proving that this method has the
potential to be very useful if further refined.
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Abundance and distribution of cetaceans in the western English Channel|,
and their exposure to key threats

Harvey, Beth (1); Embling, Clare (1); Putland, Rosalyn (2); Ingram, Simon (1)

1. University of Plymouth
2. Centre for Environment, Fisheries and Aquaculture Science

The English Channel, one of the world’s busiest shipping lanes, is heavily impacted by industries
including fisheries, offshore wind and recreational boating. These waters are also habitat for
multiple cetacean species. Despite this, cetacean abundance and distribution in the western English
Channel are poorly understood, with few scientific and no long-term surveys. With anthropogenic
pressures increasing, knowledge of distribution and exposure to key threats such as noise pollution
and bycatch is vital for conservation efforts and policymakers. Data from the University of
Plymouth’s ongoing visual and passive acoustic surveys (conducted in the summer months of 2017-
23 over 47 days), provides novel insights into the distributions of cetaceans in the coastal region
(<6nm from shore) from Plymouth to the Isles of Scilly. Common dolphins (Delphinus delphis) and
harbour porpoises (Phocoena phocoena) were most abundant with an average of 0.79 and 0.43 seen
per hour, respectively. Minke whales (Balaenoptera acutorostrata), bottlenose (Tursiops truncatus),
Risso’s (Grampus griseus) and white-beaked (Lagenorhynchus albirostris) dolphins were less
common. The towed hydrophone doubled the detection rates of harbour porpoises compared to
visual sightings alone, especially in higher sea states. Distance sampling of P. phocoena acoustic data
indicated higher densities in late summer compared to early summer and a higher likelihood of
presence in shallower near-coastal areas, and around the Scilly Isles. Supplementary to boat
surveys, continuous passive acoustic monitoring since 2017 at the mouth of Plymouth Sound, a busy
port and military base, has highlighted the overlap of cetacean vocalisations with vessel noise and
enabled year-round detection of cetacean vocalisations. Winter detections of both harbour
porpoises and common dolphins were higher than in summer, with increased echolocation rates at
night. Outcomes are expected to provide a valuable resource for conservation management and
planning decisions, contributing to positive conservation outcomes for coastal cetaceans in highly
impacted areas.
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Abundance and distribution of marine mammals in north-eastern Sicily,
lonian Sea

Monaco, Clara (1); Garofalo, Dario (1); Raffa, Alessandra (1)
1. Marecamp Association, Lungomare Scardamiano 1, 95021 Aci Castello, Catania, Italy

Marine mammal abundance and distribution in Sicilian waters are not well known due to the lack
of dedicated national monitoring programs. This study provides the first seasonal abundance and
density estimates for marine mammal species in north-eastern Sicily, lonian Sea, based on boat-
based surveys conducted year-round by the Marecamp Association under the “Dolphin watching
and Conservation in the Gulf of Catania” programme. Effort covered over 6.000 NM in the marine
region between Messina and Brucoli from 2015 through 2022. Ten cetacean species and one phocid
species were observed: bottlenose dolphin (Tursiops truncatus), striped dolphin (Stenella
coeruleoalba), Cuvier's beaked whale (Ziphius cavirostris), sperm whale (Physeter macrocephalus),
common dolphin (Delphinus delphis), Risso's dolphin (Grampus griseus), fin whale (Balaenoptera
physalus), killer whale (Orcinus orca), false killer whale (Pseudorca crassidens), rough-toothed
dolphin (Steno bredanensis), and Mediterranean monk seal (Monachus monachus). Results indicate
seasonal distribution patterns and abundance trends: bottlenose dolphin, striped dolphin, and
sperm whale were sighted during all seasons; fin whale is more common in the study area during
migration in summer; since 2018, there has been an increase in the sightings frequency and the
striped dolphin herds composition in the central zone while bottlenose dolphin population
decreased, and the total disappearance of the Risso's dolphin from the entire study area; common
dolphin is more frequent in the south-central zone while Cuvier's beaked whale in the northern one
during almost the whole year with fewer sightings. Punctual data concerns single individuals of
rough-toothed dolphin and Mediterranean monk seal, and a large pod of false killer whales in the
southern region; and a small pod of killer whales in the North. Our findings hold significant
importance in enhancing understanding of species conservation status over time in relation to
anthropogenic and environmental factors. This knowledge is crucial for informed conservation
efforts in Sicilian nearshore waters.
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Abundance of common bottlenose dolphins (Tursiops truncatus) in the
Gulf of Trieste and adjacent waters of the northern Adriatic Sea

Quifiones-Lebrdn, Shakira G. (1); Zeleznik, Jure (1); Hammond, Philip S. (2); Genov, Tilen (3)

1. Morigenos - Slovenian Marine Mammal Society, Piran, Slovenia

2. Sea Mammal Research Unit, University of St Andrews, United Kingdom

3. Morigenos - Slovenian Marine Mammal Society, Piran, Slovenia; Department of Biodiversity, University of
Primorska, Koper, Slovenia

Abundance is a key parameter relevant to assessing the conservation status of animal populations.
Such information can be particularly informative in areas highly impacted by a multitude of
anthropogenic stressors, as it can shed light on how populations cope with such stressors. The Gulf
of Trieste in the northern Adriatic Sea is one of the most heavily human-impacted areas in the
Mediterranean Sea and is also home to a population of common bottlenose dolphins (Tursiops
truncatus) that has been continuously studied since 2002. Mark-recapture models using Pollock’s
Robust Design were applied to long-term (2013-2022) data on photo-identified individuals,
collected from boat-based focal follows. Estimates from the most supported models suggest that
between 155 (95% Cl = 131-183, CV = 0.09) and 224 (95% Cl = 202—-249, CV = 0.05) bottlenose
dolphins used this area annually during the study period. No trend in abundance was detected. This
study provides a robust baseline for future monitoring and assessments and provides a context for
other studies of this population.
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Accidental interaction between cetaceans and the surface longline by the
Spanish fleet from Atlantic Ocean

Baez, Jose Carlos (1); Salmeron, Francisca (1); Saavedra, Camilo (2); Ceballos, Elvira (3); Ramos,
Maria Lourdes (4); Domingo, Andrés (5); Abaunza, Pablo (3)

1. Instituto Espafiol de Oceanografia, CSIC. Centro Oceanogrdfico de Mdlaga

2. Instituto Espaiiol de Oceanografia, CSIC. Centro Oceanogrdfico de Vigo

3. Instituto Espafiol de Oceanografia, CSIC. Centro Oceanogrdfico de Santander
4. Instituto Espafiol de Oceanografia, CSIC. Centro Oceanogrdfico de Tenerife
5. DINARA, Uruguay

Surface longlining is one of the most common fishing gears to capture swordfish (Xiphias gladius)
and blue shark (Prionace glauca) in the Atlantic Ocean. Many Atlantic coastal countries (e.g. Spain,
Portugal, Brazil, United States, Uruguay), as well as others from distant regions (e.g. Japan, China,
Taiwan, Korea), fish in the Atlantic using this technique. Although it is a selective gear that does not
usually interact with cetaceans, sometimes they do. In this work, the information from the Spanish
On-Board Observer Program is analyzed, versus the data from an Electronic Monitoring System
(EMS). During the period 2018-2022, a total of 3,246 fishing sets were analyzed, corresponding to
3.6 million hooks. Incidental catches of marine mammals are very low with a frequency of
approximately one individual every 300,000 hooks. Dolphins emerge as the most frequent group,
with 8 interactions involving at least 5 different species, with bottlenose dolphin (Tursiops truncatus
3 interactions) and false killer whale (Pseudorca crassidens; 2 interactions) being the most frequent.
Furthermore, there were documented four entanglements of humpback whales (Megaptera
novaeangliae) specimens. The number of entanglements observed in the EMS was smaller than
those observed by onboard observers, which could suggest that the EMS tends to underestimate
the fishing interactions of cetaceans in the open sea. This finding highlights a discrepancy that
requires further investigation and evaluation, shedding light on potential limitations or biases
inherent to the electronic monitoring system.
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Acoustic behaviour of different clusters of common dolphin (Delphinus
delphis) in the South of Samos Island, Greece

Tintoré, Beatriz (1); Moss, Phoebe (2); Tomé, Andrea (2); Ingrosso, Maurizio (3); Tsimpidis, Theodoros
(2); Troisi, Gera (4)

1. Department of Mechanical & Aerospace Engineering, Brunel University London, Kingston Lane, Uxbridge,
UB8 3PH, U. K. 2 Archipelagos Institute of Marine Conservation, Samos, Greece

2. Archipelagos Institute of Marine Conservation, Samos, Greece

3. Archipelagos Institute of Marine Conservation, Samos, Greece 3 Department of Biosciences,
Biotechnology and Environment, University of Bari Aldo Moro, Bari, Italy

4. Department of Mechanical & Aerospace Engineering, Brunel University London, Kingston Lane, Uxbridge,
UB8 3PH, U. K.

The social and cooperative nature of dolphins is well documented, while little is reported on the
behavioural and ecological factors driving group dynamics within subpopulations. Common dolphins
(Delphinus delphis) are highly vocal animals, producing click trains, burst pulses and whistles.
Previous studies have identified the importance of whistles for communication, but there is a lack
of research on the ways group dynamics affect common dolphin vocalisations. This study
investigates the different acoustic behaviour of the common dolphin subpopulation inhabiting the
Southern waters of Samos Island in the Central Aegean Sea (Eastern Mediterranean Sea). This
subpopulation of 51 individuals was divided using association analysis by gregariousness in
SOCPROG. Results indicated 6 different clusters (modularity = 0.419) that could be differentiated
within the subpopulation. The clusters ranged in size from 5 to 11 individuals. As per the acoustic
data, a total of 2,010 whistles were analysed and classified into different whistle types (Upsweep,
Downsweep, Flat, Convex, Concave & Multiloop). A Chi-Square Test was used to identify the most
common whistle type in each cluster. The most significant (p < 0.05) whistle types were Flat for
Clusters 1 and 3, Upsweep for Clusters 2 and 4 and Downsweep for Clusters 5 and 6, indicating that
different cluster formations impact the type of whistle produced. This may be linked with the strong
fission-fusion bonds dolphins create for improved foraging, breeding, offspring protection and
defence of territory and warrants further research. These preliminary results represent a baseline
for further studies researching the correlation between social network structures and habitat use in
this study area. The subpopulation studied is one of the remaining strongholds for this endangered
population and as such this research is extremely useful for cetacean management actions in the
Aegean Sea.
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Acoustic chain, DB and data analysis within the “Italian Integrated
Environmental Research Infrastructures System (ITINERIS)” project

Sanfilippo, Simone (1); Riccobene, Giorgio (1); Viola, Salvatore (1); Diego-Tortosa, Didac (1); Di
Mauro, Letizia Stella (1); Bonanno, Danilo (1)

1. INFN - Laboratori Nazionali del Sud

The aim of the Italian Integrated Environmental Research Infrastructures System (ITINERIS) project
is to establish the Italian Hub of Research Infrastructures within the environmental scientific
domain. ITINERIS seeks to facilitate the observation and investigation of environmental processes
across the atmosphere, marine domain, terrestrial biosphere, and geosphere. The project also
endeavors to promote sustainable, cross-disciplinary research by leveraging existing data and
services, emphasizing accessibility for users. The cornerstone of this initiative is the creation of the
ITINERIS HUB, designed to provide users with seamless access to data and services. Notably,
ITINERIS opts for the optimization and harmonization of existing data centers rather than creating
new ones. The project will fortify these centers through various activities, with a particular focus on
enhancing the FAIR (Findable, Accessible, Interoperable, and Reusable) principles across all
participating entities. This contribution highlights the role of INFN — Laboratori Nazionali del Sud
(LNS) in the project. LNS is coordinating the production, integration, and testing of a new subsea
Junction Box to be installed at the 3500 m deep LNS infrastructure of Capo Passero — Italy, that will
ensure power and high-speed data connection from shire to seafloor. An overview will be provided
on the acoustic data acquisition chain and storage, with a particular insight into the use of high-
sensitivity and large band-width hydrophones installed on the Junction Box for real-time and long-
term data capture. Hydrophones’ data are continuously transmitted to shore and analyzed. A
selection of raw data and sound pressure levels in octave bands are calculated and stored to study
the soundscape at the site. Status of the project and preliminary results on marine noise analysis
will be presented.
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Acoustic monitoring reveals variations in habitat use of the Amazonian
manatee in relation to climatic events

Erbs, Florence (1); van der Schaar, Mike (1); Gaona, Marina (2); Ramalho, Emiliano (3); André, Michel
(1)

1. Laboratory of Applied Bioacoustics, Universitat Politécnica de Catalunya, BarcelonaTech, Spain

2. 1 Laboratory of Applied Bioacoustics, Universitat Politécnica de Catalunya, BarcelonaTech, Spain 2
Instituto de Desenvolvimento Sustentdvel Mamiraud, Brazil

3. Instituto de Desenvolvimento Sustentdvel Mamiraud, Brazil

Extreme heat and drought induced by the El Nifo-Southern Oscillation (ENSO) are currently
impacting the Amazon basin. For the manatees that use the plant-rich floodplains at high water
levels as a feeding area before migrating to deeper lakes at low water season, this habitat alteration
can lead to changes in migration routes and influence their survival rate. As part of Project
Providence, acoustic recordings were obtained from an autonomous recorder deployed at a
floodplain lake in the Mamiraua reserve for 3 consecutive high water seasons to compare manatee
presence in 2021, 2022 and 2023 (ENSO year). A convolutional neural network classification model
was used to detect manatee vocalizations in the datasets. Similar classification performance in
terms of precision (range 0.90-0.93) and recall (range 0.97-1.00) was achieved for each year. In 2021,
from mid-May to mid-July, 98% of days showed manatee presence compared to 70% in 2023 during
the same period. Daily number of hours with positive detections was approximately 4 times smaller
in 2023 (3.9 h in 2021 vs 1.1 h in 2023). A similar decreasing trend in manatee detections was
observed between two weeks in May 2022 and 2023 (2.06 h vs 1.31 h respectively). One hypothesis
for the reduction in acoustic presence is related to the migration routes between habitats that
incorporate shallower sections (“bottleneck”), which can dry out completely at low waters. Drought
is directly amplifying this phenomenon, thus reducing temporal access to a crucial habitat, in
addition to the habitat’s spatial reduction and alteration. The research is ongoing in 2024, where
drought is expected to last until July 2024, to monitor the evolution of manatee presence in
Mamiraua lake and to better understand the consequences of extreme climatic events on manatee
movements and habitat availability.
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Acoustic tracking of sperm whales in the Gulf of Catania
Di Mauro, Letizia Stella (1); Viola, Salvatore (1); Riccobene, Giorgio (1); Sciacca, Virginia (2)

1. INFN Laboratori Nazionali del Sud
2. CNR - Istituto di Scienze Polari di Messina

In the present study, we present results of a research conducted on sperm whales passing through
the Gulf of Catania using Passive Acoustic Monitoring and the development of a custom software
tool for their localization using acoustic data provided by the NEMO-OvDE (Ocean Noise Detection
Experiment) underwater phased-array. The results obtained from the tracking provide new
information about the sperm whales population off the eastern coast of Sicily.
The OvDE acoustic station was deployed in 2005 as part of the NEMO-KM3NeT experiment, aimed
at building a submarine Cherenkov telescope for high-energy neutrino detection. The purpose of
the acoustic station was long-term monitoring of deep-sea acoustic noise, but the data collected
from it proved to be of great interest in the field of biology as well. It was located approximately
2000 meters deep in the sea, about 25 km off shore from the port of Catania and consists of four
high-depth piezoelectric hydrophones anchored to a frame, forming the vertices of a tetrahedron.
This geometry enables the reconstruction of the position of the sperm whale at the time of emission
of the acoustic signals by analyzing the differences in arrival times at the four hydrophones,
calculated through cross-correlation of the signals. We developed a software capable of recognizing
the acoustic signals produced by sperm whales and using them to locate and track the animal over
time. From the acoustic tracking of the animals we estimated typical routes, depth, average cruising
speed, and the diving and ascent speeds of the animal to the surface. Furthermore, we studied the
interaction between sperm whales and motorized vessels.
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Alzheimer-Like B-Amyloid plagques in the brain of an aged stenella

Favole, Alessandra (1); Testori, Camilla (1); Mattioda, Virginia (1); Gallo, Marina (1); Grattarola,
Carla (1); Orekhova, Ksenia (2); Avanzato, Tiziana (1); lulini, Barbara (1); Ferndndez, Antonio (3);
Alonso-Almorox, Paula (3); Sacchini, Simona (3); Garibaldi, Fulvio (4); Casalone, Cristina (1); Corona,
Cristiano (1); Giorda, Federica (1)

1. Istituto Zooprofilattico del Piemonte Liguria e Valle d'Aosta
2. Universita degli Studi di Padova

3. Universidad de Las Palmas de Gran Canaria

4. Universita di Genova (DISTAV)

The main reason Alzheimer's disease (AD) is thought to be a human illness is the lack of reliable
animal models for spontaneous disease. The complexity and comparability of the brain, along with
age-related problems, present challenges for experimental animal models. Recently, Amyloid- (AB)
plagues (APs) and phosphorylated tau (ptau) changes in neurons and neuropil were observed in
different mammal species, with very few descriptions in cetaceans, which have an AB aminoacidic
sequence similar to that of humans. This study describes AB deposition in the brain tissue of a
female striped dolphin (Stenella coeruleoalba) stranded in the Ligurian coast of the Pelagos
Sanctuary in 2015 (DCC 2). The 18-year-old dolphin, submitted for complete postmortem
investigations, in the brain presented a moderate pyogranulomatous encephalitis, with diffuse
gliosis and multiple nodules of microglia. Four different areas of cerebral and cerebellar cortex,
considered target areas for AD pathology according to the “ABC” criteria defined by the National
Institute on Aging and Alzheimer’s Association, underwent immunohistochemical analysis. The
immunolocalization of AB was tested using a rabbit monoclonal antibody (Ab) [mOC64] (ab201060,
Abcam), while pTau was detected through 2 Abs: AT180 (MN1040, ThermoFisher) and ATS8
(MN1020, ThermoFisher). Brain tissues from (1) human patients with AD and/or only APs and (2) an
Atlantic spotted dolphin (S. frontalis) stranded in the Canary Islands (Sacchini et al., 2020), served
as positive control sections. Extracellular and intracellular AB deposition, forming APs, was observed
in the frontal cortex, while labelling of pTau tested through AT8 Ab, was present in the parietal
cortex of the studied animal. No labelling was detected by AT180 Ab.Our initial results support the
hypothesis that cetaceans, in particular toothed whales, might spontaneously exhibit AD-like
pathology, possibly serving as unique natural models for AD. However, assessing clinical signs
essential for an AD diagnosis proves challenging.
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An autonomous surface vehicle to investigate presence, distribution, and
acoustic behavior of delphinids in the Central Mediterranean Sea

Evrard, Anaélle (1); Ferri, Sara (1); Ayoub, Adi (1); Sorrentino, Gerardo (1); Passarelli, Augusto (1);
Romeo, Teresa (1); Greco, Silvestro (1); Canese, Simonepietro (1); Caruso, Francesco (1)

1. Stazione Zoologica Anton Dohrn, Naples, Italy

Passive Acoustic Monitoring is a method now widely used to study cetaceans and fills the gaps of
the traditional visual method. With the use of autonomous platforms, such as a wave glider powered
by green energy, it is now possible to characterize not only the distribution of cetaceans, but also
their abundance and acoustic behavior over large spatial and temporal scales. To this end, a wave
glider equipped with a single-towed hydrophone was deployed in the central Mediterranean Sea
from 30th September 2022 to 17th December 2022, and from 15th January 2023 to 3rd March 2023.
This autonomous vehicle sailed crossing the southern Tyrrhenian Sea, the Strait of Sicily, the lonian
Sea and the Adriatic Sea for about 2,500 nautical miles. The continuous recording setting yielded a
total of 19,115 files of 460s (2.2 TB), a third of which was kept for spectrogram visualization and
audio listening (manual analysis). Then, automatic techniques (signal processing and machine
learning algorithms) were applied to identify delphinids' signals within the dataset. These analyses
revealed that almost half of recordings contained sounds from delphinids. Whistles were the most-
common type of signal recorded, followed by echolocation clicks and pulsed sounds. The temporal
distribution of the detected signals revealed the existence of daily cycles in delphinids, which use
their biosonar mainly during nighttime. Moreover, the results showed that the southern Tyrrhenian
Sea and the western lonian Sea were the two areas with the most detections of delphinids, but also
where the majority of anthropogenic noise sources were recorded. Shipping noise was present
almost continuously, and different types of sonars and low-frequency pulses have been recorded.
The number of anthropogenic sounds detected during the glider's route highlighted the extensive
impact of human activities in the central Mediterranean Sea.
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An overview of marine mammals stranding in Sicily: a focus on Marecamp
recordings
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Alessandra (1); Copat, Chiara (1,3)

1. Marecamp Association, Lungomare Scardamiano 1, Aci Castello, 95021 Catania, Italy

2. Centro Studi Cetacei Onlus, Via Mario Mantini 15, 65125 Pescara, Italy
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Strandings can result from various natural and human-induced causes and are often complex and
multifactorial. Some common factors are natural events due to predation, diseases, and parasites;
environmental factors such as climate change, storms, and weather events; anthropogenic factors
such as entanglement, collisions with vessels, pollution, and noise pollution; biotoxins; social and
group dynamics. Consulting the GeoCetus database of Centro Studi Cetacei, the Italian stranding
network, about 200 strandings are officially reported along the Italian coast yearly. Marecamp
recorded 53 strandings in Sicily in the last five years, with a high incidence along the eastern and
south-western coast. Among these, 85% of stranding notifications were received from private
citizens and 15% from the Coast Guard. The striped dolphin was the most stranded species, with an
incidence of 47% recorded events, followed by the bottlenose dolphin (15%), the common dolphin
(8%), the sperm whale (6%), the rough-toothed dolphin (4%), and several unidentified specimens
(17%).

In 23% of total cases, the hypothesized cause of death was the interaction with activities linked to
fishing or accidents with boats. However, in some cases, the specimens may have preexisting
pathologies that can predispose them to come into contact with humans and their gears.
Furthermore, among the most recent events recorded, a special reflection goes to the recorded
strandings of the common dolphin and the bottlenose dolphin calves, which account for 100% and
63% of the total events for species, respectively. Understanding the interplay of all the other factors
is crucial for developing effective conservation and stranding response strategies to mitigate the
impact of marine mammal strandings. Furthermore, strengthening local collaborations between
scientists, conservationists, the public, and stakeholders is essential in addressing these complex
challenges.
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Analyses of sperm whales trumpet vocalization emitted in the Balearic
feeding ground
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Sperm whale (Physeter macrocephalus) is a highly vocal marine mammal that spends most of its
time foraging at depth. Although clicks comprise the large majority of its vocalizations, sperm whale
also emits tonal sounds, like trumpets. Trumpets have been analyzed only recently and their
function is still a matter of debate. Here, we investigated the trumpets acoustic structure to evaluate
if the signal could convey information regarding the individual and the context of emission in the
Balearic Archipelago during foraging events. Data were collected in 2018-2021, using a dual-
elements hydrophone towed from a sailing vessel. Group size and composition were recorded, and
photo-identification and animal size acoustic estimation were carried out to identify the emitter.
From 27 hours of acoustic recordings, 46 trumpets were found. Four acoustic parameters were
measured regarding the entire sound, while six parameters were extracted from the units
composing the trumpet. In total, 21 individuals were identified with a mean length ranging from
10.78 m to 12.76 m, corresponding to sub-adult and adult males. Furthermore, trumpets were
emitted at the beginning of a dive and combined both with slow clicks, long-range male
vocalizations, and rapid clicks, commonly emitted during feeding events. Trumpets fundamental
frequencies were statistically significant in relation to the identified individuals and to its size,
suggesting that they are strictly related to the emitter, while, units parameters showed a higher
variability in relation to social factors. These outcomes suggest that the acoustic structure of the
trumpet might encode information about the characteristics of the male emitter during foraging
events, and that the information content may vary mostly in the units composing the trumpet.
These findings are in agreement with the previous studies and show a progress in the knowledge of
this under studied sound.
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Analysis of the presence of Balaenoptera physalus, Physeter
macrocephalus and Ziphius cavirostris in the Gulf of Genoa: is anything
changing?

Gnone, Guido (2), Roella, Miryam (1); Gnone, Guido); Verga, Alessandro (3); Bonelli, Bianca (1);
Bellingeri, Michela (2)

1. Department of Life Sciences and Systems Biology - University of Turin
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Since 2007, Fondazione Acquario di Genova, in collaboration with Golfo Paradiso Whale Watching,
has been carried out a research activity on cetacean presence and distribution in the Pelagos area
off the coast of Genova, characterized by the presence of two deep submarine canyons, furrowing
the seabed in continuity with the Bisagno and Polcevera streams. The aim of this study is to analyze
the presence and distribution of fin whale (Balaenoptera physalus), sperm whale (Physeter
macrocephalus) and Cuvier’s beaked whale (Ziphius cavirostris) in relation to static (presence of
canyons, depth, slope, distance from the coast) and dynamic (primary production, water
temperature) environmental parameters, also in relation to ongoing climate change.
Data were collected during daily surveys on board the whale watching boats of the company “Golfo
Paradiso Whale Watching”. Sampling tracks and sighting points of the target species were recorded
by means of a GPS device. Species identification, group size and the possible presence of calves were
also recorded during the sightings. From May to October 2023, 35 daily surveys were carried out,
totaling 2677.87 km of sampling effort. We spotted the Cuvier’s beaked whale 14 times, the sperm
whale 2 times and the fin whale 31 times. The fin whale sightings recorded in 2023 were much more
numerous than those recorded in previous sampling years (49 sightings in total, over a 16-year
period from 2007 to 2022). This exceptional occurrence could be due to variations in dynamic
environmental parameters, possibly related to climate change.
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Anisakis spp. (Nematoda: Anisakidae) diversity in dwarf sperm whale,
Kogia breviceps (Cetacea: Kogiidae) stranded at the edge of its distribution
range
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4. Scottish Marine Animal Scheme, Institute of Biodiversity, Animal Health & Comparative Medicine
University of Glasgow, Glasgow, UK
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Anisakid nematodes are a ubiquitous taxon of marine mammal parasites with a worldwide
distribution. They are characterized by complex life cycles, with adult stage developing in marine
mammals, mainly cetaceans, while planktonic or semi-planktonic crustaceans act as first
intermediate hosts, and fish and molluscs represent intermediate/paratenic hosts. Among the
several cetacean species hosting adult stages of anisakid nematodes, kogiid whales represent a
peculiar group, hosting an assemblage of anisakid species. So far, 3 species among Anisakidae family
are considered specific for these hosts, i.e., Anisakis brevispiculata, A. paggiae, and a poorly studied
species, Pseudoterranova ceticola. The aim of this study was to investigate the species diversity of
a sample of anisakid nematodes obtained from a pygmy sperm whale individual stranded at the
northern boundary of its Northeast Atlantic distribution range, the North of Scotland, in 2013. A
total of 95 nematode specimens were studied by morphology and sequence analysis of the
mtDNA cox2 and the rDNA ITS genes. According to the sequences obtained, four species were
identified: A. brevispiculata, A. paggiae, P. ceticola and A. simplex (s.s.). A. brevispiculata resulted
the most prevalent species with mostly adult female and male individuals. A. simplex (s.s.) relative
frequency was high (37%), but most of the nematodes were at preadult stage. The pygmy sperm
whale has been seldomly recorded in Scottish waters, and its occurrence in the area could be
interpreted as an expansion of its range, most likely associated to global warming. The presence
of A. brevispiculata, A. paggiae, and P. ceticola in this whale species in this area could indicate that
the whole host community involved in these parasites life cycle is shifting in these northern waters,
although it is possible they were acquired if the animal was feeding in more southern regions in
recent times.
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Anthropic pressure on cetaceans stranded along the Ligurian coast within
the Pelagos Sanctuary
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*Presenting author

Marine mammals are extremely sensitive to the disturbance of ecosystems due to human activities.
In this study, data collected by the Italian National Reference Center for Diagnosis of stranded
Marine Mammals over a 3-year period (2020 — 2022), were considered to assess the anthropic
pressure on cetaceans living in the Ligurian sea. Out of a total of 37 stranded cetaceans within the
concerned period and area, a complete post-mortem examination was performed on 23 cases. Of
these, 14 were further selected considering at least one of these conditions: confirmed or probable
interaction with fishing activities through the application of a standardized diagnostic framework
(7/14=50%); toxicological stress through the evaluation of organochlorine compounds (OCs)
hazardous levels (PCBs, HCBs, DDTs) (13/14=93%) and terrestrial pathogens-associated disease
(systemic infection and/or associated lesions) (7/14=50%). Based on gross and microscopic
pathology and ancillary testing, hypotheses on the cause of death were formulated for 9/14 animals.
In 6/14 cases the cause of death was associated with natural origin, specifically represented by
infectious diseases due to terrestrial pathogens in 4/5 cases. In 3/14 cases the cause of death was
categorized as anthropic due to fishery interaction, specifically represented by bycatch with active
fishing gear as a consequence of underlying pathologies, related to terrestrial pathogens in 2/3
cases. The cause of death was not determined in 5/14 cases. Among them, 2/5 cases showed
evidence of suspected fishing interaction (bycatch with not determined fishing gear) and 1/5
showed Toxoplasma gondii and Erysipelothrix rhusiopathiae systemic infection together with fishing
gear agglomerate ingestion. Furthermore, marine debris ingestion was assessed through a
standardized method, confirming the presence of macro, meso and microplastics in 6/14 cases.
These data are important evidence of the anthropogenic pressure to which cetaceans in the Pelagos
Sanctuary are subjected to, which is affecting both individuals health and population conservation
status.

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 158/421



\ ECS

Anthropogenic impacts on cetacean populations in the Strait of Sicily
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Several anthropogenic pressures affect the cetaceans inhabiting the Mediterranean Sea. Heavy
naval traffic mainly produces underwater noise and causes collisions with large cetaceans; excessive
fishing activities reduce fish resources and increase indirect by-catch; and marine litter can mostly
cause entanglement and ingestion. To evaluate the effects of these anthropic factors on cetaceans,
several surveys were carried out by the Marecamp Association for more than a year, February 2022
— March 2023, along two fixed routes: Catania-Malta and Porto Empedocle-Lampedusa. On board
passenger ferries and cargo ships used as observation platforms of opportunity, in the framework
of the Fixed Line Transect Mediterranean Monitoring Network (FLT Med Net), data about the
presence of different species of cetaceans and anthropogenic activities were collected. Large
commercial vessels and recreational boats were considered for maritime traffic, while fishing boats
and fishing devices were counted as fishing activities. Material, sector of use and size data were
recorded for floating marine litter. The results show that cetaceans avoid heavily trafficked areas,
especially the transit areas of large commercial ships along the Strait of Sicily. This is particularly
evident in the Catania-Malta route, where the largest number of cargo ships was recorded, and only
rare cetacean sightings were registered in these areas. The greatest cetacean presence occurred
along the Sicilian coasts, corresponding with an area with heightened fishing activity. Near
Lampedusa Island, most sightings overlap areas with a higher density of marine litter, fishing
activities, and  ship  traffic, represented particularly by recreational boats.
This research shows the significant presence of anthropogenic pressures on marine mammals in the
study area and how differently they respond to them, offering new thoughts for the implementation
of strategies suited for inshore and offshore marine environments.
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Arteriosclerosis in Baltic Seals over two decades
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Since the 1970s, there has been an ongoing research project in Sweden aimed at monitoring the
health of Baltic seals and their most common pathological changes. Nowadays, about 250 seals are
sent in for analysis every year, by fishermen, hunters and the general public. The presence of
arteriosclerosis in these seals has been described together with the Baltic Seal Disease Complex
(BSDC) in 1999. All three species, grey seals (Halichoerus grypus), ringed seals (Pusa hispida) and
harbour seals (Phoca vitulina), have presented vascular lesions, mainly focused on the abdominal
section of the descending aorta and around its ramifications. These lesions are classified
macroscopically by the presence and extension in size and distribution of raised whitish spots or
streaks along the intima of the major arteries, with varying degrees of thickening of the vessel wall.
In some cases, lipid deposits are present histologically, while in others there are calcified plaques.
No associated inflammation has been noted. The prevalence of arteriosclerosis over the past two
decades has remained somewhat constant. From 2001 to 2022 this prevalence was 15.8%, 15,5%
and 12,6% for grey seals (n=815), ringed seals (n=284) and Baltic harbour seals (n=103) respectively.
A clear relation to age was established, in accordance to numerous studies in several other species.
Still, it is present, although in low severity, in a small number of young individuals, including juveniles
as young as one-year-old. Arteriosclerosis is mostly a subclinical post mortem finding. However, the
implications of loss of elasticity of major vessels in diving mammals, who necessitate perfect control
of systemic arterial pressure, warrants further investigation, especially considering its presence in
such young animals.
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Assessing environmental variability in large-scale surveys for distribution
and abundance of highly mobile species

Frassa, Veronica (1); Airoldi, Sabina (2); Panigada, Simone (2); Azzellino, Arianna (1)

1. Politecnico di Milano, Department of Civil and Environmental Engineering (DICA), Milano, Italy; Tethys
Research Institute, Viale G.B. Gadio 2, 20121 Milano, Italy
2. Tethys Research Institute, Viale G.B. Gadio 2, 20121 Milano, Italy

Synoptic surveys, designed for large-scale species abundance assessments, typically operate with
temporal resolutions ranging from days to weeks, while highly mobile species may respond to
dynamic oceanographic processes, spanning seconds to decades. A clearer comprehension of how
environmental variability may impact species distribution is essential to interpret data obtained
from synoptic surveys. This study, conducted within the framework of the ABIOMMED project,
investigates the correlation between long-term cetacean distribution patterns and environmental
variability. A temporal trend analysis was performed over an area of approximately 30,000 km2
within the Pelagos Sanctuary in the Northwestern Mediterranean Sea. The dataset spans 32 years
of ship-based surveys conducted between May and October from 1990 to 2021. It focuses on
sightings of the most prevalent species in the area: Balaenoptera physalus (n=1036) Stenella
coereluoalba (n=4458); their temporal and spatial distributions were correlated with some key
environmental predictors, such as sea surface temperature (SST) and chlorophyll-a levels.
Environmental covariates were found to influence the spatial distribution of both species (Kruskal-
Wallis: P<0.01), indicating a potential influence of changing chlorophyll-a spatial patterns over time.
Specifically, the spatial distribution of the two species were observed as more clustered in years
with lower chlorophyll-a and higher SST. Conversely, in years with higher chlorophyll-a
concentrations, the spatial distribution was more dispersed, displaying a more heterogeneous
pattern. This effect should be particularly considered when planning synoptic surveys to estimate
the abundance of species with low population density, as low area coverage may resultin a reduced
number of detections and, consequently, less accurate abundance estimates. Notably, a discernible
decline in primary productivity has been noted in the Pelagos Sanctuary region over the past decade,
potentially leading to a more aggregated distribution of the two predominant species. This effect
could be particularly relevant concerning fin whale, demanding increased spatial coverage for
accurate assessment.
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Assessing morphometric, allometric and body condition parameters of
short-finned pilot whales (Globicephala macrorhynchus) through aerial
photogrammetry
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Aerial photogrammetry is an innovative tool for the non-invasive study of wild cetaceans that can
be used to provide valuable information about their health status, ontogenetic development, or
adaptations to the environment. Here, we conducted morphometric, allometric and body condition
measurements of wild short-finned pilot whales (Globicephala macrorhynchus) off Tenerife, Canary
Islands. Data were collected using unmanned aerial vehicles (UAV). The body length (BL) and width
(BW), the fluke width (FW) and the rostrum-blowhole distance ratio (RB) were measured from
dorsal aerial photographs using a custom-made script in R. Individuals were sexed using one of the
following methods: a photo-identification catalogue, the total body length, or the association with
calves. A total of 123 whales were measured between 2021 and 2023, including 36 calves (BL
2.17+0.22 m; RB 0.28+0.05 ; FW 0.54+0.06 m), 28 juveniles (2.78+0.19 m; 0.32+0.05; 0.70+0.07 m),
22 adult females (3.51+0.23 m; 0.38+0.05; 0.89+0.09 m), 15 adult males (4.34+0.19 m; 0.44+0.05;
1.1440.11 m) and 22 indeterminates (3.51+0.24 m; 0.37+0.07; 0.89+0.09 m). The body shape was
similar among reproductive classes and gender, with the widest point being anterior of the dorsal
fin (at 35% BL) corresponding to the 15-19% of BW. Allometries in the RB and the BW were found
relative to the absolute BL. Younger animals showed less streamlined bodies and relatively larger
rostrums than adults, leading to potential ontogenetic differences of diving capabilities, energetic
balance, and anatomy of acoustic structures. FW grew isometrically with BL both in males and
females, suggesting high-power fluke stroke requirements are shared among both sexes in this
species. This study contributes to the long-term monitoring of the health status of the short-finned
pilot whale resident population off Tenerife and expands current knowledge of the population life-
history and ontogeny of this deep-diving species globally.
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Assessing the effectiveness of acoustic deterrent devices to reduce
common bottlenose dolphin depredation on small-scale fishery in Sardinia
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The common bottlenose dolphin (Tursiops truncatus) is considered the most frequent depredator
of static net fisheries in the Mediterranean Sea. Depredation occurs when animals 'steal' fish from
the gear, causing economic damage to fishers and leading to fisher-dolphin conflict. To reduce
depredation attempts several strategies have been employed worldwide, acoustic deterrent devices
(ADDs) being one of the mostly used although results related to their effectiveness are quite
controversial. This study aimed at testing the efficiency of new acoustic deterrent devices (DiD01)
to reduce depredation effects on two types of net (gillnet and trammel net), in terms of catch
amount and composition. Between September and October 2023, during 138 commercial fishing
activities (69 with ADDs displaced on the net and 69 without ADDs), depredation attempts were
recorded, and data related to the weight of each fish caught, the depth of the fishing site and the
features of the fishing net were collected. Based on a correlative modeling approach, the total catch
amount (expressed as Catch per Unit Effort) was lower in case of dolphin depredation and was
associated to the net type, while it was not influenced by the presence of ADDs. The number of
species caught (species richness) was only influenced by the presence of dolphins, while no
association was found with ADDs, net type and depth. These preliminary results indicated that catch
amount and composition were driven by several factors which should be considered when ADD
effectiveness is evaluated and that the use of ADDs was not able to reduce depredation, at least in
this short-term evaluation.
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Assessing the role of a small Marine Protected Area in coastal dolphin
conservation
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Marine protected areas (MPAs) play a crucial role in safeguarding the delicate ecosystems and
diverse marine life. It is generally thought that larger is better — the efficacy of MPAs increases with
MPA size. This may be especially true for highly mobile species such as cetaceans. However, in
practice, many MPAs, particularly in Europe and the Mediterranean, are very small and therefore
unlikely to confer much protection to highly mobile cetaceans. We assessed the relevance of a small
MPA for a local population of bottlenose dolphins in the northern Adriatic Sea over a 16-year period,
combining visual and acoustic monitoring. The animals were observed within the MPA more
frequently than expected for such a small area, suggesting high relevance of the MPA for the local
dolphins. However, the vast majority of sightings were actually recorded just outside the protected
area. This suggests that a) the wider area of the MPA is important to the animals, and b) that the
MPA itself fails to confer any protection to the animals. This, combined with the fact that several
threats —such as underwater noise and chemical pollution — do not stop at the MPA borders, means
that the current extent of the MPA offers limited benefits to the conservation of bottlenose dolphins
in this area. Our results suggest that expanding the MPA boundaries to encompass the surrounding
waters would likely enhance dolphin conservation efforts, which would likely also contribute to the
overall health and resilience of the marine ecosystem in this area. Our study provides a useful insight
into the relevance of MPAs to mobile marine species.

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 164/421



\ ECS

Assessing the welfare challenges posed by climate change to European
marine mammals, with a focus on seals
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The marine wildlife rescue and rehabilitation community around Europe and beyond is increasingly
raising concerns about changes that they are seeing, and which are reported to be putting their
facilities under increasing strain. There is particular concern about the incidence of storms and the
effects of storm surges and increasingly rough weather on seal pups when they are on shore before
and after they are weaned. Pups at this time are small with limited, if any, ability to swim and, for
the first three weeks of their lives, are dependent on their mothers for food and defence. Strong
waves and higher than usual sea levels can create conditions that cause pups to be washed away,
separating them from their mothers and sometimes wounding them when they are washed onto
rocks or other hard substrate. Many are drowned and those that survive require specialist care for
weeks and, in some cases, months. In this presentation we will review some of the available
evidence and consider its implications. The swiftly growing scientific literature that predicts and
reports on the significance of climate change for marine mammals predominantly does this in the
context of conservation. Much less attention has been given to the consequences of climate change-
driven processes on the welfare of marine mammals. Other climate change-driven factors that may
be negatively impacting the welfare of marine wildlife include prey loss and associated prey stress,
changes in foraging and pupping locations and other geographical distribution and temporal shifts
(including movement into higher latitudes), the expenditure of extra energy to maintain body
temperature and the loss of habitat for ice-dependent species. Habitat destruction, pollution and
the spread of disease and noise have already been identified as causes for welfare concern, and it
is argued that climate change will further exacerbate these and other issues.
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Assessing Tursiops truncatus population dynamics through its signature
whistles in Ibiza and Formentera islands (western Mediterranean)
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The Pitilises Islands (Ibiza and Formentera) in Spain stand out as a prominent nautical tourism
destination in the western Mediterranean, particularly during the summer months. The continental
shelf surrounding these islands is home of the bottlenose dolphin (T. truncatus), being the sole
marine mammal species inhabiting this area. Genetic and stable isotope studies have indicated a
subtle differentiation with the ones that range around Mallorca-Menorca or along the eastern
Iberian peninsula, suggesting potential geographic closure of the population within the continental
shelf area of the archipelago. This study aims to quantify the impact of anthropic pressure upon the
species in the coastal area where boat traffic is particularly concentrated. From May 2020 to May
2022, a network of seven hydrophones was deployed at 30 meters depht. Using the SIGnature
IDentification method, we individually identified 123 bottlenose dolphins based on their signature
whistles, creating a capture-recapture matrix. Assuming both geographic and population closure,
we estimated an overall population of 141 individuals (95% CI 131-162). The encounter rate was
notably higher during colder months (December to April) compared to warmer ones (May to
November). Performing a Robust Design approach, we confirmed those changes in abundance
across seasons. Site Fidelity Indexes revealed 39% of the population as core residents, 45% as
residents, and 16% as occasionals. Our results underscore the efficacy of passive acoustics and
sonoidentification in assessing bottlenose dolphin population dynamics, serving as an indicator of
environmental health in the Marine Strategy Framework Directive. They represent a technically
viable alternative to traditional photo-identification techniques, especially in relatively small coastal
areas, such as the Natura 2000 sites of the Pititses Islands.
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Assessment of contamination by organic UV filters in two deep-diving
cetacean species in NE Atlantic

Ifdiguez, Eva (1); Montesdeoca-Esponda, Sarah (2); Alves, Filipe (1), Sosa Ferrera, Zoraida (2);
Kaufmann, Manfred (1); Cordeiro, Nereida (3); Dinis, Ana (1)

1. MARE - Marine and Environmental Sciences Centre/ ARNET - Aquatic Research Network, Regional Agency
for the Development of Research, Technology and Innovation (ARDITI), Funchal, Madeira Island, Portugal
2Marine Biology Station of Funchal, Faculty of Life Science, University of Madeira, Portugal. 3LB3, Faculty of
Exact Science and Engineering, University of Madeira, Portugal. 4CIIMAR-Interdisciplinary Center of Marine and
Environmental Research, University of Porto, Portugal.

2. Instituto Universitario de Estudios Ambientales y Recursos Naturales (i-UNAT), Universidad de Las Palmas
de Gran Canaria, Spain.

3. 1LB3, Faculty of Exact Science and Engineering, University of Madeira, Portugal. 2CIIMAR-
Interdisciplinary Center of Marine and Environmental Research, University of Porto, Portugal.

Understanding the occurrence and impact of emergent pollutants, such as organic UV filters, on
marine mammals requires further investigation. Nonetheless, this knowledge is crucial for
conservation efforts and assessing ecosystem health. This is mainly because they have been
described as endocrine disruptors that affect normal development in the first stages of growth of
different species, causing problems in reproduction, as they are potentially bioaccumulated and
biomagnified. Considering the role of cetaceans as top predators in numerous trophic chains and
their significance as umbrella species, this study provides preliminary results on the presence of
eleven oUV-F in two free-ranging deep-diving species of cetaceans: short-finned pilot whales
(Globicephala macrorhynchus) and sperm whales (Physeter macrocephalus) in Madeira archipelago.
Results from fifteen biopsy samples showed that three of the covered oUV-F were detected in sperm
whales: Homosalate (HMS, 4.1-9.3 pg/L), Octrocrylene (OC, 1.8-3.4 pg/L), and Methylene bis-
benzotriazolyl (UV360, 2.9-11.7 ug/L); while five were detected in the short-finned pilot whale:
Benzophenone-3 (BP3, 0.2-0.7 ug/L), HMS (7.9-16.1 pg/L), OC (3.3-5.2 pg/L), UV360 (2.4-9.5 pg/L)
and 2-ethylhexyl salicytate (EHS, 18.4-35.2 pg/L). The observed differences in the type and
concentration of oUV-F found can be attributed to variations in blubber composition between the
two cetacean species. Sperm whales are known to have a higher concentration of wax in their outer
blubber layers, whereas pilot whales possess more triglycerides. This difference may affect the
deposition of the contaminants as oUV filters in the blubber. Additionally, differences in diet may
also play a role in biomagnification, as each species may have different prey. These findings mark
the first reported results concerning this type of contaminant in deep-diving cetacean species.
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Atlantic Whale Deal Project: mitigating ship strikes and enhancing carbon
sequestration in the Atlantic

Hamard, Eliette (1); Sambolino, Annalisa (2); Aguilar de Soto, Natacha (3); Arbelo, Manuel (4);
Authier, Matthieu (5); Berrow, Simon (6); Caro, Patricia (7); Carreira, Gilberto (8); Castro-Alonso,
Ayoze (4); Diaz Ldopez, Bruno (9); Dinis, Ana (1); Dudley, Rebeca (6); Ferndndez, Antonio (4);
Herndndez Guerra, Alonso (7); Kelly-Quinn, Mary (10); Lambert, Charlotte (11); Lima, Adriano (12);
Mafalda Correia, Ana (13); Magalhdes, Sara (14); Mora, Carlos (15); Neves, Silvana (16); Pefia
Fabiano Bendicho, Maria (15); Soares, Joana (12); Sousa-Pinto, Isabel (13); Fernandez, Marc (1);
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5. Université La Rochelle, UAR PELAGIS Université La Rochelle, CNRS, F-17000, La Rochelle, France

6. Irish Whale and Dolphin Group, Merchants Quay, Kilrush, Ireland
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8. Secretaria Regional do Mar e das Pesca, Direcdo Regional de Politicas Maritimas, Governo dos Agores,
Portugal

9. Bottlenose Dolphin Research Institute (BDRI), Avenida Beiramar 192, 36980 O Grove, Pontevedra, Spain

10. School of Biology and Environmental Science & UCD Earth Institute, Dublin, Ireland

11. Littoral Environnement et Sociétés UMR 7266 CNRS-LRUniv, 2 Rue Olympe de Gouges, 17000 La
Rochelle, France

12. Atlantic International Research Centre (AIR Centre), Parque de Ciéncia e Tecnologia da Ilha Terceira,
Angra do Heroismo, Azores, 9700-702, Portugal

13. CIMAR/CIIMAR, Interdisciplinary Centre of Marine and Environmental Research, University of Porto,
Terminal de Cruzeiros do Porto de Leixées, Porto, Portugal

14. Mar llimitado, Porto da Baleeira, 8650-368 Sagres, Portugal

15. School of Engineering and Technology, University of La Laguna, Tenerife, Canary Islands, SPAINS

16. The Oceanic Platform of the Canary Islands (PLOCAN), 35200 Telde, Canary Islands, Spain

The Atlantic Ocean faces multiple pressures, resulting in biodiversity loss and associated loss of
carbon sequestration. As ecosystem engineers, cetaceans play a crucial role in preserving and
regulating ocean conditions. They provide essential ecosystem services, contributing to element and
nutrient cycles by enhancing phytoplankton nutrition, as well as supporting cultural activities such
as whale watching. Whales occur across coastal and open sea areas and despite their major
environmental role, are greatly affected by human-induced hazards such as ship strikes. Increasing
shipping activity leads to a higher risk of whale-ship collisions, posing dangers to both the animals
and the vessels involved. The ATLANTIC WHALE DEAL is a 36-month project started on December
2023 and co-funded by the EU Interreg Atlantic Area for a total of 3.5M&€, that will test innovative
technologies to mitigate ship strikes and prevent biodiversity loss while putting forward
transnational cooperation between multiple stakeholders. The project will work to produce
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(acoustic, visual, and thermal) detection and localization techniques, create maps of collision risk
and acoustic contamination integrated into interactive tools, as well as evaluating the ecosystem
services provided by whales, and inform a long-term sustainable plan. Physicists, engineers,
biologists, statisticians, designers, and socio-economists from four countries of the Atlantic Area
(Portugal, France, Spain, and Ireland) will join efforts towards effective solutions to benefit society
through governmental, non-governmental, academic, and commercial bodies. By safeguarding
whale populations, the project aims to enhance the ecosystem services provided by these iconic
creatures, strengthen natural solutions to carbon sequestration, and improve the health and long-
term use of resources in the Atlantic, thus benefiting society towards global sustainability.
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Automated recognition of bottlenose dolphins based on individually
distinct signature whistles

Jensen, Frants H. (1); Wolters, Piper (2); Van Zeeland, Louisa (3); Morrison, Evan (4); Ermi, Gracie (5);
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Bottlenose dolphins and other delphinids inhabit many coastal and offshore areas where human
activities are accelerating. Human activity, particularly anthropogenic noise, can have a wide range
of impacts on nearby cetacean populations, thus monitoring populations effectively is key to
ensuring sustainable development. Acoustic monitoring could potentially leverage the individually
distinct signature whistles that bottlenose dolphins, and likely many other small delphinids, use to
identify each other. Here we present an automated approach for detecting and recognizing
individual dolphins throughout an established listening network of >12 acoustic recording stations
in Sarasota Bay, Florida, USA. Sarasota Bay, with its small, long-term resident community of common
bottlenose dolphins, represents an ideal natural laboratory for developing and validating such
techniques. Over the last >35 years, we collected an extensive database of whistles from known
individuals recorded with suction cup hydrophones during brief catch-and-release health
assessments, providing a unique benchmarking dataset for Al development. We trained and
validated a deep learning classification model based on a curated subset of signature whistles from
70 different known bottlenose dolphins. We integrated an open-source dataset of ambient noise
recordings from seven different field sites into a data augmentation workflow to ensure that
algorithms perform well under highly varying noise conditions. Using a MobileNetV2 model, we
achieved a classification performance of 94.5% correct classification for whistles from suction cup
hydrophones, and 92.6% correct classification under more realistic low signal-to-noise ratio
conditions. These initial results suggest that automatic signature whistle classification techniques
could enable remote acoustic monitoring of movements and habitat use of individual bottlenose
dolphins at scale and thus provide a cost-effective tool for delphinid monitoring during the ongoing
large-scale transition to renewable energies.
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Automated tracking algorithm for groups of common dolphins (Delphinus
delphis)
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Research, 1781AG Den Helder, The Netherlands

Obtaining fine-scale movement data for highly mobile cetacean species is inherently challenging.
While telemetry tags can be used for large- to medium-sized cetaceans, they are invasive and not
easily deployable on small, fast-swimming delphinids. Moreover, tags do not allow to obtain
movement data for all the individuals present in a group. Drones can be used to record aerial videos
and extract movement data on large aggregations of animals, provided that individuals can be
tracked through the videos for extended periods. Annotation of georeferenced images is
fundamental for the recording of the precise Geographical location of each animal within the frame.
However, current methods involve annotating each individual manually, which is extremely time-
consuming, especially for species living in large groups. In this study, a small off-the-shelf drone was
flown at 60 m altitude over common dolphins (Delphinus delphis) off Sdo Miguel Island, Azores,
Portugal. The drone operator continuously tracked the dolphins even while the dolphins were
submerged by slightly changing the gimbal angle to reduce glare. A machine learning model (Yolov5)
was trained to analyze the videos at 10 frames per second. The model automatically classified 90.6%
of common dolphin individuals correctly, 8.8% as false positive, and successfully discriminated other
objects in the frames such as birds flying (0.4% confused with dolphin). Afterward, an algorithm
developed for group-living ungulates was adapted to extract the track of each dolphin in the frames
for video sequences lasting up to ten minutes. This method allowed for the exact Geographical
positions of each dolphin in the pod which is essential to calculate the distance between individuals,
swim speed, and diving time. Automating the quantification of these parameters will reduce the
time and cost associated with the collection and analysis of movement data for dolphin species
living in large aggregations.
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Automated whistle extraction for precise scaled annotations
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2. UMR MARBEC, CNRS, Université Montpellier, IFREMER, IRD, Séte, France

3. UMR LIS, Université Toulon, Université Aix Marseille, CNRS, DYNI, Toulon, France

Whistles produced by odontocete species can be used as indicators of species, density or individual
identification, as well as for communication studies. These vocalisations in spectrogram
representations vary in a wide range of time-frequency shapes. Their annotation is a challenge that
is often time-consuming and labour-intensive. Existing automated contour extraction solutions are
improving, but still struggle to be accurate in the context of overlapping vocalisations, which is
common when studying groups of free-ranging small cetaceans. To address this problem, we
developed a 2-step method in Python for detecting and extracting whistles within an audio
recording. This method requires a relatively small number of manual annotations (< 2500) and was
tested on recordings of free-ranging common dolphins (Delphinus delphis) in the Northwest
Atlantic. For whistle detection, we selected the YOLOv8 model (a popular state-of-the-art object
detection model) to predict bounding boxes around whistles in spectrograms. YOLOvVS is designed
to detect complex objects in landscape images. It therefore performs well on simple spectrogram
images, even in noisy situations. YOLOv8 has been trained to detect and classify between two
categories: isolated whistles and overlapping whistles. Bounding boxes containing overlaps are
given to the user for manual contour extraction using a custom-made annotation tool. Bounding
boxes containing isolated whistles are fed into a deep learning regression model that uses the
isolated image of each whistle to predict the contours. The performance of the regression depends
heavily on the quality of the manual annotations, but it can generalise from them to predict any
whistle shape. Overall, this method achieves a satisfactory compromise between annotation speed
and prediction accuracy: simple whistles are extracted automatically and only the most complex
annotations (i.e. overlapping whistles) are handled by the user.
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Automatic detection of marine mammal whistles in spectrograms using
yolo-v8
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1. Universitat Politécnica de Valencia (UPV-IGIC)
2. Pixelabs S.L.
3. Istituto Nazionale di Fisica Nucleare (INFN-LNS)

In recent years, marine conservation studies have leveraged advancements in Passive Acoustic
Monitoring Systems (PAMS) technology, facilitating non-invasive surveys of marine species and
guantification of anthropogenic noise. However, the substantial volume of data generated by PAMS
poses challenges in terms of processing time, human effort, and computational resources. This
research explores the application of You-Only-Look-Once v8 (YOLOvVS), a state-of-the-art deep
learning model for real-time object detection, in automating the identification of marine mammal
whistles within spectrograms. The initial experiment involves analyzing a dataset continuously
collected over three hours by a hydrophone installed at a marine station not originally intended for
this purpose, forming the basis for neural network training and experimental design. In addition to
marine mammal whistles, low-intensity impulsive and repetitive noises—potentially arising from
communication between marine sensors—are recorded and included in the study. The research
assesses the effectiveness of YOLOvVS8 in automatically detecting marine mammal whistles, with
manual identification revealing 1461 whistles and 5561 impulsive noises among 5955 analyzed
frames. The impact of manually labeling both whistles and noise is investigated, showing minimal
contribution to false positive reduction in whistle detection and limited improvement in the model's
accuracy. Finally, a trained model with an accuracy of 0.78 and a recall of 0.81 was obtained. The
study also examines the impact of different mAPs, indicating that, for this type of study, accepting
mAP(25) is preferable to the default mAP(50) used by YOLO. This study sheds light on automated
whistle detection in large amounts of acoustic data using the artificial intelligence provided by the
YOLO tool
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Avoiding the data-gap trap: using sparse data on threats to explore
conservation status of poorly studied species

Ashe, Erin (1); Williams, Rob (1)
1. Oceans Initiative

IUCN Red List is a global standard for assessing conservation status and extinction risk and serves to
prioritize conservation action and associated resources to address declining species and
populations. However, the IUCN Red list faces challenges of assessing status with large variability in
the quantity and quality of information available, information being out of date (e.g. >10 years),
underfunding leading to sparse data. A high proportion of cetacean species are considered Data
Deficient with little chance of moving out of this designation. Oceanic dolphins pose a particular
challenge due to the low statistical power to detect declines, patchy distribution, and large
variability in group sizes. Population viability analyses (PVA) were used to model the dynamics of
four oceanic dolphin populations in the northeastern Pacific Ocean: long-beaked common dolphins
(Delphinus delphis capensis), short-beaked common dolphins (D. delphis delphis), Pacific white-
sided dolphins (Lagenorhynchus obliquidens), and “offshore” common bottlenose dolphins
(Tursiops truncatus). We calibrated the PVA with life-history tables, studies on proxy species, and
opportunistic information on injury, mortality, and other anthropogenic threats taken from stock
assessment reports and the scientific literature. We found the most serious projected declines in
long-beaked common dolphins, which showed the lowest birth rate. Most threat scenarios resulted
in declines that would not be detected by existing monitoring programs in the United States, which
are among the most data-rich surveys of their kind. The cumulative effects of the three sublethal
stressors exceeded the effect of the one lethal stressor (fisheries bycatch). To implement proactive
management and monitoring programs, anticipating which cetaceans are more at risk and which
anthropogenic threats could cause declines is paramount. Our study highlights the value of model
testing with PVA when monitoring data are poor, thereby identifying priorities for future research,
monitoring, and management.
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Beaked whales’ distribution in the Azores based on whale watching and
stranding data
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The Azores steep topography and deep waters create an ideal environment for a variety of
cetaceans, including beaked whales, which due to their oceanic distribution and elusive behavior
are still poorly understood. Therefore, it is extremely important to broaden the existing data about
them, for instance, by using platforms of opportunity like whale-watching vessels and strandings.
Sightings data from 2009 to 2020 provided by the MONICET database and stranding data from Rede
de Arrojamentos de Cetdceos dos Acores - RACA (1994 to 2023) was analyzed, focusing on the five
registered beaked whale species in the Azores. Mesoplodon bidens (Mb) species topped the list with
156 sightings, followed by Hyperoodon ampullatus (Ha) with 51 sightings (usually registered in
deeper waters than the other beaked whale species), Ziphius cavirostris (Zc) with 40 sightings,
Mesoplodon densirostris (Md) with 29 sightings, and Mesoplodon mirus (Mm) with 6 sightings. Mb
and Ha were predominantly observed during the summer season, while Zc and Md were seen
throughout the year. Notably, all species except Ha were registered stranded, with Mb having a
much higher number of stranding events than the other species (Mb - 30, Zc - 12, Md - 5, and Mm -
1-). Although strandings occur throughout the year, it is remarkable the significant increase in
summer, particularly of Mb strandings in July. This rise in Mb strandings, prompts a closer
examination into the potential factors contributing to this event. This study highlights the important
role of opportunistic data in conducting continuous research, enabling a broader understanding of
beaked whales in the Azores and identifying potential topics of interest for further development.
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Behavior and adaptive strategies of Bottlenose dolphin (Tursiops truncatus
ponticus) to anthropogenic factors in the Black Sea
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3. Sofia Univ. Faculty of Biology, Sofia, Bulgaria

The in the Black Sea Bottlenose dolphin is a unique subspecies. It occurs year-round in the Bulgarian
Black Sea water area, being the most numerous during the spring-summer season. It is found both
in the open sea and in coastal waters, where it actively interacts with human activities and, above
all, with fisheries. The present work describes various forms of behavior and strategies of the species
in relation to anthropogenic impacts. Along the coast, the dolphins use dalyan-type fishing gears,
where they often enter to feed. It can be said that the ratio of benefits and constrains of this
behavior is in favor of dolphins, since they are generally not given victims in this type of fishing gear.
Another strategy is to follow the trawlers. After sorting the caught fish by fishermen, those that
have no commercial value are thrown back into the sea. Bottlenose dolphin can also feed on dead
fish and, benefit from this resource. Because of the continuous increase in the number of trawlers,
it can be assumed that a significant part of the coastal population of the bottlenose dolphin feeds
in this way. The benefit-to-constrain ratio seems to favor dolphins as they don't take casualties with
this strategy and almost never get caught. But the possible loss of hunting habits should also be
taken into account. Another strategy has been observed when dolphins approach bathing people or
people jumping from rocks into the water, possibly taking advantage of the frightened fish that they
catch more easily. In the past, a case has been observed where the fish were driven to sandy beaches
and caught on land in the surf zone. Other, less commonly observed forms of behavior have also
been described.
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Beyond the waves: a closer look at the aerial behaviour of bottlenose
dolphins (Tursiops truncatus) in the Strait of Sicily

Alessi, Jessica (1); Vanacore, Alessandra (1)
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The reason behind the aerial behaviour displayed by cetaceans has not been fully understood yet,
but it is inferred that they are useful for non-vocal communication between individuals. This study
aims at analysing the aerial behaviours of a sub-population of bottlenose dolphins (Tursiops
truncatus) in Agrigento waters (Strait of Sicily) between 2018 and 2020. A total of 680 aerial events
(680 minutes) were recorded during the 72 bottlenose dolphin sightings (3654 minutes), consisting
by 87.5% of jumps, 8% of tail slaps, and a remaining 4% of other behaviours. An aerial event rate
(AER) was calculated as the ratio between the number of aerial events and the observation time
(mins). This was further analysed in relation to the behavioural state of the group, the size and age-
composition of the pods, and the interaction with fishing boats. The dolphins displayed more aerial
behaviours when socialising (2), followed by carousel feeding (0.21), travelling (0.19), feeding (0.15)
and, lastly, resting (0.03). The AER was higher for pods composed of 6-10 individuals, and for pods
that included calves or newborns. Finally, a lower AER (0.15) was found when the pods where
interacting with fishing boats, than when no interaction was occurring (0.22). All these differences
were significant according to the variance analysis (p-values < 0.05). No aerial behaviours were
recorded during sightings of only one individual, which consolidates their importance as a short-
distance communication tool. Furthermore, most of the aerial behaviours were performed by pods
of various ages and when the animals were socialising. This underlies their importance during play,
which is of fundamental importance to the development of motor, communicative and social skills.
Moreover, playing helps juveniles in learning and adapting to new situations, which improves their
fitness.
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Bottlenose dolphin vocal behaviour during a lethal bycatch event in the
Gulf of Catania, lonian Sea
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Cetacean bycatch is increasing worldwide and poses a significant threat to the conservation of
delphinids. In particular, the bottlenose dolphin (Tursiops truncatus, Montagu 1821) is highly
susceptible to the risk of remaining entangled in fishing nets during depredation events and that
depends on its coastal distribution and opportunistic behaviour. A way of describing what happens
during entanglement events is through cetaceans’ vocal behaviour, which is, at this moment, a
largely unexplored topic during death-related events. During acoustic monitoring carried out by the
Marecamp Association for the “Mitigating dolphin depredation in Mediterranean fisheries — Joining
efforts for strengthening cetacean conservation and sustainable fisheries" project, also known as
“Depredation-2”, we reported the entangling and subsequent death of a sub-adult male bottlenose
dolphin in a fishing net in the Gulf of Catania (lonian Sea) and quantified the emission of signature
whistle and burst pulses. An analysis of the vocal behaviour of the pod of bottlenose dolphins during
the event is provided here. We collected 138 min of audio recordings and identified a total of 720
vocalisations, including 436 signature whistles, 51 non-signature whistles, and 233 burst pulses. In
Particular, we recorded high vocal activity, with a peak characterised by emission rates of 36
signature whistles per minute and 70 burst pulses per minute. Although it is clear the need for
further investigation, our study could be the starting point for understanding how passive acoustic
monitoring (PAM) protocols are able to better estimate the impact of bycatch events during fishing
activities. Developing tools for automatically detecting the peaks of these sound types could help
recognize these events and, consequently, permit better quantification of the impact of professional
fishing on small cetaceans.
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Bottlenose dolphins (Tursiops truncatus) and trawler interactions in the
Central Adriatic Sea

Frleta-Vali¢, Masa (1); Mioci¢-Stosic, Jure (2); Plesli¢, Grgur (2); Hofs, Jeroen (1); Mackelworth, Peter
(2); Holcer, Drasko (3)

1. Blue World Vis; Blue World Institute of Marine Research and Conservation
2. Blue World Institute of Marine Research and Conservation
3. Blue World Institute of Marine Research and Conservation,; Croatian Natural History Museum

Bottlenose dolphins regularly adapt their foraging techniques to enhance prey capture efficiency.
This includes engaging in depredation on fishing gear, including interacting with trawlers, purse
seines or set-nets. These interactions raise concerns for the long-term impact on dolphin
communities due to their habituation to anthropogenic food sources and bycatch. As part of a boat-
based study, data on trawler associated dolphin sightings (TADS) have been recorded since 2007 in
Central Adriatic Sea, including within Natura 2000 (N2K) site Viski akvatorij for bottlenose dolphins.
Over this 16-year period, a total of 1099 sightings of bottlenose dolphins were recorded. More than
one quarter of these sightings (N=297; 27,02%) were TADS. Of the 481 dolphins considered to
regularly utilise this area, only 44 animals (9,15%) were consistently seen in a TADS, whilst 139
animals (28,9%) were never encountered in a TADS. Of those 44 animals, only six are confirmed
female (13,64%), while 38 (86,36%) are either known male or of unknown gender (but without
previous association with offsprings). This percentage is rather low considering 32,64% of
individuals in the entire community are confirmed females. Although dolphin bycatch in trawling
nets has never been reported in this area, the implications of this feeding strategy are crucial
considering the imminent implementation of the EU Action Plan for Protecting and Restoring Marine
Ecosystems for Sustainable and Resilient Fisheries. This Plan requires Member States to adopt
measures to prohibit mobile bottom fishing in marine N2K by 2030. Considering that 47,14% of TADS
are located inside Viski akvatorij N2K site, this study provides a baseline regarding how the
displacement of trawling may affect bottlenose dolphin communities. These measures could
undermine N2K designation by encouraging dolphins to move outside designated sites following the
trawlers. Conversely, fish stock recovery within the N2K may improve the sustainability of
bottlenose dolphin community.
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Bottlenose dolphins and small-scale fisheries in the Pelagos Sanctuary:
searching new mitigation strategies to the conflict — TursioNet Project
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(4); Santoni, Marie-Catherine (4); Ascheri, Davide (5); Fontanesi, Elena (5); Casalone, Cristina (1);
Grattarola, Carla (1); Fossati, Claudio (6); Manghi, Michele (7); Giorda, Federica (1)
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The common bottlenose dolphin (Tursiops truncatus) is a widespread species regularly found in the
waters of the Pelagos Sanctuary. It exhibits remarkable behavioural plasticity and quickly learns to
exploit the gears and the methods used for fishing to supplement its diet. This behaviour can trigger
conflicts with fishermen and, despite being a cause for concern in many areas of the Mediterranean,
the true extent of the problem remains poorly known. TursioNet is a project supported by the
Pelagos Initiative hosted by the Prince Albert Il of Monaco Foundation that aims to develop an
automatic system, using acoustic devices placed on fishing nets, to map and monitor in real-time
the interactions between bottlenose dolphins and small-scale fisheries in the Pelagos Sanctuary
area. To identify the areas characterized by greater interaction rates, 68 questionnaires in Liguria
and 15 in Corse were submitted to fishermen, re-elaborated and selected to place underwater
acoustic recorders on fishing nets. To date, 90 days of recordings, covering the study area, have
been collected and analysed. Wideband recordings have been chunked in 15’ slots for processing,
5166 spectrograms were obtained, and 93 positive interactions were detected. The next steps
include training of the automated device, its validation and the application of the new detection
and reporting system on test gillnets. In parallel, signs of fishery interaction are assessed on the
carcasses of stranded bottlenose dolphins through the application of specific diagnostic frameworks
on both retrospective data and animals that died during the project. The results of TursioNet will
allow to estimate the impact of bottlenose dolphins on small-scale fisheries and, conversely, the
impact of gillnets (bycatch, accidental ingestion of nets, other) on the bottlenose dolphins residing
in the Pelagos SPAMI with the goal of identifying possible conflict mitigation strategies and
improving the management and conservation of this species.
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Bottom trawling: characterization of acoustic noise and interaction with
cetaceans in the central Mediterranean Sea

Sorrentino, Gerardo (1); Grammauta, Rosario (2); Milisenda, Giacomo (1); Ferri, Sara (1); Evrard,
Anaelle (1); Ayoub, Adi (1); Caruso, Francesco (1)
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Acoustic pollution is now a serious concern, and the EU Marine Strategy Framework Directive
(MSFD) specifically mentions underwater noise as an emerging marine pollutant in Descriptor 11.
Among anthropogenic noise sources, bottom trawling has recently been brought to the attention
of the European Commission since information on its acoustic impact is scarce. Therefore, this
fishing activity poses a serious threat to marine species not only because of its negative impact on
benthic communities, but also due to the associated acoustic noise. Here, a single passive acoustic
recorder (SoundTrap ST600) was deployed in offshore waters of western Sicilian coast (Strait of
Sicily) to characterize the sound of trawling and to study the interaction with cetacean species.
Acoustic data were acquired from 18 th February to 27 th April 2022, at 192 kHz sample rate and
with 50% duty cycle (5 min every 10 min). A total of 9,473 recordings (about 1 TB) were acquired.
Customized algorithms in MATLAB have been used to estimate ambient noise levels, analyzing
sound pressure levels (SPLs) and frequency-based measurements, such us power spectral density
(PSD) within the 1/3 octave bands of 63 and 125 Hz. Fishing vessels that were performing trawling
activities have been identified using Automatic Identification System (AIS) data. Preliminary results
showed that bottom trawling has a specific acoustic signature compared with ambient noise and
sound from fishing boat transit alone. This is a source of acoustic pollution that can adversely affect
cetaceans and marine ecosystems, consequently several considerations and regulations are needed
to reduce its impact on vulnerable species.
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Bright Extinction: warning signs of the looming extinction of an extremely
well studied killer whale population

Williams, Rob (1); Ashe, Erin (1)
1. Oceans Initiative

Wildlife species and populations are being driven to extinction in response to historic (e.g.,
overexploitation and habitat loss) and emerging (e.g., climate change, fisheries bycatch and
contaminants) stressors, placing us in the midst of the planet’s sixth mass extinction event and the
first to be driven by humans. The invisible loss of biodiversity before species have even been
discovered and described in the scientific literature has been termed, memorably, “dark extinction”.
We use the endangered southern resident killer whale (SRKW) (Orcinus orca) population of 75
individuals to illustrate its contrast, which we term “bright” extinction, namely the well-documented
decline of a data-rich population toward extinction. A population viability analysis was used to test
the sensitivity of SRKWs to variability in age structure, survival rates, and prey-demography
functional relationships. Prey limitation and noise-mediated effects on foraging no longer influence
SRKW population dynamics as they did 15 years ago; now, inbreeding, disease, and stochastic events
are taking over inimportance. As populations shrink to critically low numbers, so too does our power
to elucidate statistically significant effects of ecological drivers. This complicates efforts to ensure
that mitigation is tackling the stressors that will generate the greatest conservation gain at least cost
to other ocean user communities. Even without worsening threats, the SRKW population shows
signs of 1-2 more generations of persistence and slow decline, followed by an acceleration into an
extinction vortex. Slowing, or even preventing extinction is still possible but will require larger
sacrifices on regional urban development, agricultural practices, and maritime use than would have
been the case had threats been fully mitigated when the science first became available. Knowledge,
coupled with prompt and bold action on knowledge, are needed to protect biodiversity in the face
of a changing world.
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Cause of death and evidence of human interaction in cetaceans stranded
along the Italian coastline between 2015 — 2020

Pietroluongo, Guido (1); Centelleghe, Cinzia (1); Corazzola, Giorgia (1); Toffan, Anna (2); Rubini, Silva
(3); Pascucci, llaria (4); Gavaudan, Stefano (5); Di Francesco, Gabriella (5); Di Renzo, Ludovica (5);
Petrella, Antonio (6); Lucifora, Giuseppe (7); Di Nocera, Fabio (7); Esposito, Emanuele (7); Puleio,
Roberto (8); Cocumelli, Cristiano (9); Pintore, Antonio (10); Denurra, Daniele (10); Giorda, Federica
(11); Casalone, Cristina (11); Di Guardo, Giovanni (12); Mazzariol, Sandro (1); Grattarola, Carla (11)

1. Department of Comparative Biomedicine and Food Science, University of Padova, Italy

2. Istituto Zooprofilattico Sperimentale delle Venezie, Italy

3. Istituto Zooprofilattico Sperimentale della Lombardia e dell'Emilia Romagna "Bruno Ubertini", Italy

4. Istituto Zooprofilattico Sperimentale dell'Umbria e delle Marche "Togo Rosati", Italy

5. Istituto Zooprofilattico Sperimentale dell'Abruzzo e del Molise "G. Caporale”, Italy

6. Istituto Zooprofilattico Sperimentale della Puglia e della Basilicata, Italy

7. Istituto Zooprofilattico Sperimentale del Mezzogiorno, Italy

8. 8lstituto Zooprofilattico Sperimentale della Sicilia, Italy

9. Istituto Zooprofilattico Sperimentale del Lazio e della Toscana, Italy

10. Istituto Zooprofilattico Sperimentale della Sardegna, Italy
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Cetacean strandings provide insights into the health and conservation status of free-ranging
animals, including the impact of human activities. A retrospective study has been conducted on 6
annual reports elaborated by the Italian stranding network. Post-mortem investigations were
performed according to national and international standardized protocols. Based on the collected
evidence, the likely cause of death (COD) was hypothesized and subsequently categorized as natural
or anthropic (Human Induced Mortality — HIM). Any evidence of interaction with human activities
was also reported when not directly identified as HIM. From 2015 to 2020, the Italian stranding
network responded to 1236 single-stranding events of 10 different species. The carcass
decomposition code at necropsy, logistics, and functionality of regional stranding networks limited
the post-mortem examination to 586 individuals. The COD was hypothesized in 53.07% of examined
animals (311/586), while for the remaining 46.93% (275/586) it was not determined.
38.05% of the animals (223/586) died from natural conditions, with histopathological changes
associated with infectious diseases in 28.67% of cases (166/586), age-related causes in 6.31%
(37/586), and other conditions. Evidence of HIM was reported in 15.02% of the examined animals
(88/586). In detail: 10.41% of animals (61/586) likely died from interaction with fishing activities,
while in 4.61% of cases (25/586) traumatic injuries were caused by collisions with vessels.
25.43% of the cases (148/586) showed evidence of interaction with human activities. 104 cases
showed evidence of fishery interaction, 29 evidence of a collision with vessels, and 16 marine litter
ingestion. Among the identified COD, infectious diseases are the most represented, while
interaction with fishing activities is the most represented HIM and the main finding reported during
post-mortem investigations. The monitoring of sentinel species represents a strategic method to
assess mortality patterns, emerging and reemerging pathogens, and environmental changes from a
multidisciplinary One Health perspective.
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Cause of death of harbor seal (Phoca vitulina) and grey seal (Halichoerus
grypus) stranded on northern France coastline (1995-2021)

Jauniaux, Thierry (1); Zoulou, Islam (1); Karpouzopoulos, Jacky (2); Sarlet, Michael (1); Vroomen,
Sophie (1); Garigliany, Mutien-Marie (1)
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University of Liege
2. Coordination Mammalogique du Nord de la France, France

Since 1995, a significant increase in strandings of gray seals (Halichoerus grypus) and common seals
(Phoca vitulina) has been observed in the southern part of the North sea. The aim of this study is to
highlight the primary lesions and predominant causes of death for pinnipeds stranded on the
northern part of France between 1995 and 2021. Necropsies and sample collection were conducted
following a standardized protocol. Common observations included pulmonary congestion and
edema, subcutaneous and intramuscular hematomas, respiratory tract parasitism and parasitosis,
and emaciation. The primary mortality causes were due to traumatic origin (46%), due to accidental
entanglement in fishing nets (66.1%). Infectious processes (31%) were predominantly represented
by pneumonia associated with severe emaciation and pulmonary parasitic infestation. Emaciation
without infection processes (12%) emerged as a third ranking cause of mortality. The increase in
strandings over the past decades is primarily linked to the return of seals to the North Sea and is
influenced by various factors such as anthropogenic traumatic causes. Thus, the impact of human
activities is playing a major role in the observed mortality. Concurrently, this growing intensification
of anthropogenic activities, closely linked to the proximity of marine mammals, raises significant
concerns regarding the potential spread of zoonotic diseases such as Brucellosis and Influenza. To
assess this impact, selected samples from seals stranded between 2016 and 2023 were analyzed
using qPCR and RT-gPCR techniques. Brucella spp. infections were confirmed, while no cases of
influenza were detected. These findings underscore the necessity of further research into seal
mortality causes and the exploration of zoonotic potential of these two diseases.
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Cave usage by an adult male Mediterranean monk seal as inferred by
camera traps
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The Mediterranean monk seal (Monachus monachus), with a global population estimated at <1000
individuals, remains susceptible to various threats despite the recent shift of its status by the IUCN
from Endangered to Vulnerable. Therefore, adequate monitoring is required.

In a systematic photo-identification project in the central lonian Sea, Greece, 15 important monk
seal caves are being monitored with camera traps since 2018. Here, the use of a cave by an adult
male monk seal (A017) in Southern Kefalonia Island is presented with data from July 21 2018 to
October 4 2023. Since 2020, the cave is also used for pupping. Data refer to minimum values, i.e. on
what is depicted on 2 cameras. The cave is frequented by A017 and, less regularly, by 5 other
identified adult seals. Up to 8 animals were recorded simultaneously. Out of a total of 1419 days of
active coverage, the presence of seals in this cave was documented for 460 days. A017 used the
cave for a total of 113 days over the entire study period, with its presence recorded primarily
between 00:00 and 06:00. The seal was present in the cave together with other seals on
approximately % of the 113 days.

A progressive decline in the use of this cave by A017 and other seals over the 5-year study is
indicated. AO17 has not been recorded in any other of the 15 monitored caves throughout the study
period. However, movements to the neighbouring Zakynthos Island and elsewhere are not
excluded. Further coordinated monitoring is needed to clarify this male’s behaviour.

Earlier studies in the Eastern Mediterranean have predominantly focused on the aquatic territory
patrols conducted by adult males, with no details on cave usage. Our findings are unprecedented
for the Mediterranean area.
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Cetacean conservation trajectory: review of Trinidad and Tobago's whaling
heritage to modern strategies

Karamiseva, Anna (1); Nath, Syam (1)
1. Trinidad and Tobago Cetacean Sighting Network (TTCSN)

This literature review thoroughly examines Trinidad and Tobago's Cetacean Conservation
Trajectory, tracing the journey from historical whaling practices to contemporary strategies.
Focusing on Caribbean whaling history, with specific attention to Trinidad and Tobago, the review
emphasises the importance of strandings in Trinidad. It underscores their role in unraveling marine
mammal health and threats. The critical analysis extends to evaluating the conservation threats
faced by Caribbean cetaceans, highlighting the imperative for targeted interventions. Furthermore,
the review identifies notable knowledge gaps in marine mammal research in Trinidad and Tobago,
paving the way for future investigations and a comprehensive conservation framework. In
synthesising historical legacies with contemporary imperatives, this review serves as a foundational
resource for policymakers, researchers, and conservationists working towards the safeguarding of
Trinidad and Tobago's marine mammal populations.
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Cetacean conservation within the Ligurian Sea: status and proposal for its
improvement
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The Ligurian Sea hosts eight cetacean resident species: B. physalus, P. macrocephalus, S.
coeruleoalba, Z. cavirostris, T. truncatus, D. delphis, G. griseus, and G. melas. Genetically different
from Atlantic populations, these species are bioindicators; consequently, their conservation is
essential to preserve these subpopulations and the whole biodiversity of the Ligurian Sea.
Nowadays, MPAs and the NATURA 2000 network are identified as the most efficient conservation
tools due to their legally binding nature. The presence, density and biodiversity index of cetaceans
in a central area of the Ligurian Sea were analysed to study their distribution and protection status
in the Ligurian Sea, and identify areas where to propose new conservation measures. A 169
hexagons grid overlayed to the study area was used to map 4226 sightings, collected from 2008 to
2021. Only 39% of hexagons were under a real protection status (35.5% covered by French NATURA
2000 sites and 3.5% by Italians), with percentages varying according to the species. Considering
medium or high presence, T. truncatus showed 62% of hexagons covered by French NATURA 2000
sites and none by Italians; for P. macrocephalus covered percentage is 52.6%, all by French sites.
For the other six species less than 50% of medium and high presence hexagons are currently under
protection. Considering biodiversity indexes, medium and high values were under protection for the
49% for Shannon index, and 46% for Simpson, evenness, and richness (all covered by French
NATURA 2000 sites, and none by ltalians). Two proposals were drafted to improve cetacean
conservation under Italian jurisdiction: a D zone for the Isola di Bergeggi MPA, and two NATURA
2000 sites off the ltalian coasts (based on the conservation results obtained from the French
NATURA 2000 sites distribution, especially pelagic).
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Cetacean diversity along the south-east coast of Sicily, Mediterranean Sea
Frey, Silvia (1); Zollinger Fischer, Annina (1)
1. KYMA sea conservation & research

The waters along the east Sicilian coast have been identified as candidate Important Marine Mammal Area
(cIMMA). The distribution and ecology of cetaceans in this area are still insufficiently documented. Since 2016
we are conducting a long-term cetacean monitoring project along the eastern coast of Sicily aiming at
contributing to a better understanding of cetacean diversity and habitat use.

The present work reports on the results of cetacean species diversity gathered during visual boat-based
surveys along the south- east coast of Sicily. Our findings are based on boat-based surveys carried out
annually in June and July (2016-2023). Our study area spans a narrow continental shelf with steep continental
slopes, followed by nearshore waters deeper than 1,500 m.

During 8,739 km of visual surveys, we recorded 224 on-effort sightings of eight different cetacean taxa:
Striped dolphin (Stenella coeruleoalba), common bottlenose dolphin (Tursiops truncatus), common dolphin
(Delphinus delphis), Risso’s dolphin (Grampus griseus), rough-toothed dolphin (Steno bredanensis), sperm
whale (Physeter macrocephalus), fin whale (Balaenoptera physalus), and Cuvier’'s beaked whale (Ziphius
cavirostris). Additionally, we obtained 69 off-effort cetacean sightings. Striped dolphins were the most
frequently sighted species (77 %), while Risso's dolphins and rough-toothed dolphins were only sighted once
each.

The results of our study show a high level of cetacean species diversity in a relatively small area frequented
by most cetacean species considered regular in the Mediterranean Sea. Our results can support conservation
actions, such as filling information gaps in the assessment of the existing cIMMA and an evaluation of
whether an integration of the southern part of our study area into its boundaries should be considered. In
this sense, as a next step, we will also use habitat modelling to further investigate the distribution and habitat
use of cetaceans in relation to environmental and anthropogenic variables in the study area.
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Cetacean diversity in the ADRION Region (Adriatic Sea and Northern lonian
Sea)
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In the framework of the LIFE Project ConCepTu Maris, the cetacean occurrence and diversity of the
ADRION Region (Adriatic Sea and Northern lonian Sea) was investigated, employing ferries as
platforms of observation along the Ancona-Patra transect. Data collection on cetacean sightings,
distributed across various bathymetric districts, was carried out by experienced Marine Mammal
Observers (MMOs) of the University of Torino, belonging to the Fixed Line Transect - Mediterranean
Network, coordinated by ISPRA. The observed species were bottlenose dolphin (Tursiops truncatus),
striped dolphin (Stenella coeruleoalba), Risso’s dolphin (Grampus griseus), beaked whale (Ziphius
cavirostris), and fin whale (Balaenoptera physalis). Species distribution and encounter rate (N. of
sighting / Km) were analyzed for each year and season from January 2015 to December 2019, with
a particular emphasis on bottlenose and striped dolphin species. The Shannon diversity index was
then employed to investigate the cetacean diversity of the Region. The results of this study highlight
a variable presence of cetaceans across the different bathymetric zones. In agreement with the
known ecology of the species, the sighting data indicate that most bottlenose dolphins occur over
the continental shelf (0-200m depth), while striped dolphins have a higher encounter rate in
offshore waters (200-2000m depth). The results also indicate that cetaceans tend to be present in
areas with complex bathymetry, continental shelf, continental slope, and submarine canyons in
both the Adriatic and lonian Seas. At the same time, the central parts of both seas show lower
chances of occurrence. Finally, the results of the Shannon Index highlight areas of varying cetacean
diversity. The index values range from 0 to 0.3. The zones with a Shannon Index value between 0.15
and 0.3 are noteworthy and correspond to the abovementioned area, stressing their importance as
hotspots for cetacean diversity conservation.
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Cetacean group composition in the Pelagos Sanctuary with a focus on
calves and newborns
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The Pelagos Sanctuary, located in the northwest of the Mediterranean Sea, serves as a vital habitat
for several cetacean species. While extensive studies focus on adult cetaceans, a significant research
gap persists regarding the presence of calves and group characteristics in this sanctuary.
The aim of the present research is to obtain valuable insights into the group size and the group
composition, particularly focusing on the remarkable number of calves observed for each cetacean
species.

This study analyzes cetacean sighting data collected during whale-watching activities conducted in
the Ligurian Sea from May to October in 2022 and 2023. The survey conducted aboard the
motorboats Sagittario and Corsara, involved on-board biologists, emphasizing whale watching as an
essential data resource. A comprehensive analysis of the collected data is carried out using statistical
methods and Geographic Information System (GIS) mapping. Preliminary results reveal a substantial
presence of offspring across different cetacean species within the Pelagos Sanctuary during both
study years. The detailed GIS mapping visually presents the richness of the collected data and their
association with the habitat. These preliminary findings underscore the importance of initiating
research on cetacean calves in the Ligurian Sea and advocating for their protection, particularly
within the Pelagos Sanctuary. According to the literature, the Pelagos Sanctuary is recognized as a
significant  foraging area in the Mediterranean for most cetacean species.
The significant number of observed calves and newborns signals the need for further investigation.
These findings could form the basis for future studies on cetacean calves, contributing to
conservation and management initiatives within the Pelagos Sanctuary.
This is especially crucial given the Sanctuary's status as the busiest area in the Mediterranean,
marked by intense coastal activities.
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Cetacean presence off the east coast of tenerife on the context of the
development of offshore wind energy in the Canary islands
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The development of offshore wind energy in the Canary Islands, known for hosting one of Europe's
richest cetacean diversities, poses challenges in terms of its potential impacts on this group of
animals. Cetaceans provide indispensable ecosystem services and are an important source of
income for the archipelago. Despite the rapid expansion expected for this industry in the
region,specially for floating offshore wind farm, there exists a limited understanding of its potential
effects and a lack of fundamental information on the ecology and biology of the species inhabiting
the areas proposed for development. In Tenerife, an area with high potential for offshore wind
development has been designated on the east coast of the island. Cetacean studies in this area are
scarce due to the challenging oceanographic conditions, which is being reflected in the
Environmental Impact Assessments (EIA) of the projects proposed. This study provides new
information on the diversity and presence of cetacean species on the east coast of Tenerife, through
on-land monitoring and sea transects. 9 cetacean species were detected being Globicephala
macrorhynchus and Tursiops truncatus the most frequent species. A total of 17 cetacean species
cited for the channel between Tenerife and Gran Canaria. 26.9% of the sightings occurred within
the potential area for offshore wind development. The presence of calves and juveniles of 7 species
and feeding and resting behaviour in the area was recorded. These findings underscore the
importance of integrating on-land methodologies into environmental monitoring and surveillance
processes and provides new baseline information on the presence of cetaceans in the east coast of
Tenerife, needed to evaluate the potential impacts of the development of offshore wind energy.

Abstract Book of the 35t ECS Conference, 10-12 April 2024, Catania, Italy 191/421



\ ECS

Cetacean research for conservation in the Calabrian lonian Sea (Central
Eastern Mediterranean)
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Cetaceans are impacted by different anthropogenic pressures and many studies demonstrated that
protection through the institution of a marine protected area (MPA) can be effective for marine
mammal conservation, resulting in the improvement of their survival. As cetacean species are listed
as Vulnerable to Endangered in IUCN red lists and are protected under the European Habitats
Directive and various other conventions (Bern, Barcelona, Bonn) and agreements (ACCOBAMS),
MPAs (such as SACs-Special Areas of Conservation) are required for their protection. Cetacean
research carried out since 2019 in the Southern lonian Sea, between Brancaleone (RC) and Botricello
(CZ), has reduced the knowledge gap on the presence and distribution of cetacean species. This
geographic area was previously unstudied, despite past stranding events and citizen sightings being
recorded occasionally. The scientific research undertaken involved a multi-action approach
including scientific field research and citizen science to increase knowledge and awareness
regarding the marine environment and marine mammals’ conservation needs. The goal is to
complement the series of conservation programs for cetaceans in the Mediterranean to inform and
raise awareness and to broaden knowledge about cetacean presence in the Calabrian lonian Sea.
The different species sighted in this area provides evidence of the importance of this region to
cetaceans, justifying the need for research efforts during different seasons to aid the formulation of
effective conservation policies and management recommendations. Within our study area there are
two SACs "Fondali di Staletti" and "Spiaggia di Brancaleone" and the Marine Park "Baia di Soverato".
This study helps define more precise conservation measures, in an area rich in biodiversity but
affected by increasing anthropogenic pressures and threats, such as toxic organic and inorganic
chemicals, vessel traffic (especially in the summer months), marine litter and by-catch.
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Cetacean species occurrence in the South-West of Portugal: a 19-Year
overview

Afonso, Inés (1); Millecamps, Luana (1); Magalhdes, Sara (1)
1. Mar llimitado, Porto da Baleeira, 8650-368 Sagres

Cetaceans, as top predators, play a key role in ocean ecosystems. However, monitoring these
populations is challenging, hindered by the complexity and cost of dedicated surveys, especially on
the long-term. Understanding their occurrence is therefore crucial for conservation. This study
investigates the spatio-temporal distribution of cetaceans in south-west Portuguese waters based
on a long-term dataset of 19 years. Data regarding 8310 sightings was recorded off Sagres between
2005 and 2023 during opportunistic boat-based surveys from a dolphin-watching company and
complemented with citizen science. GIS maps were used to relate cetacean occurrence patterns
with oceanographic and topographic variables. All sightings were recorded at daytime within 18 Nm
from the coastline (water depth < 1600m) comprising a total of 16 identified cetacean species.
Common dolphin (73.24%), bottlenose dolphin (14.18%) and harbour porpoise (4.00%) were the
most frequently sighted species and observed year round. Bottlenose dolphin and baleen whale
sightings seemed to increase over time, while harbour porpoises seem to become less frequent.
October was the period with higher species richness, and the same was verified for baleen whale
species, recorded only from march to December. These results become even more significant for
conservation management in the region with the occurrence of 2 critically endangered species -
harbour porpoise and orca (0.53%) - and 3 vulnerable species - minke whale (2.17%), Risso’s dolphin
(2.05%) and fin whale (0.93%). This relevance increases with the poor coastal development recorded
in the area. At last, this overview was only possible due to platforms of opportunity that despite
their limitations reinforce their importance.
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Cetacean strandings on the south-west coast of mainland Portugal: first
three years of a regional network

Neves, Francisco (1); Reis, Beatriz (1); Seabra, Maria Inés (1); Fernandes, Joana Nascimento (1);
Simdes, Beatriz (2); Correia, Inés (2); Salgado, Daniel (2); Morais, Luis (2); Rolim, Margarida (3);
Sequeira, Marina (4); Jacinto, David (1); Cruz, Teresa (5); Castro, Jodo José (5)

1. MARE — Marine and Environmental Sciences Centre / ARNET - Aquatic Research Network, Institute for
Research and Advanced Training (lIFA), Laboratdrio de Ciéncias do Mar da Universidade de Evora

2. Not declared

3. cE3c- Centre for Ecology, Evolution and Environmental Changes, Azorean Biodiversity Group, CHANGE —
Global Change and Sustainability Institute, Faculty of Sciences and Technology, University of the Azores, Rua da
Made de Deus, 9500-321, Ponta Delgada, SGo Miguel — Azores, Portugal

4. Instituto da Conservag¢éo da Natureza e das Florestas, Portugal

5. MARE — Marine and Environmental Sciences Centre / ARNET - Aquatic Research Network, Institute for
Research and Advanced Training (lIFA), Laboratdrio de Ciéncias do Mar da Universidade de Evora /
Departamento de Biologia, Escola de Ciéncias e Tecnologia, Universidade de Evora, Portugal

Cetacean strandings can provide valuable information on the occurrence and distribution of species,
population dynamics and the threats they face. A regional stranding network along the whole
Alentejo coast (southwest of mainland Portugal) was established in May 2021. From this date until
December 2023, a total of 122 strandings of 6 cetacean species (4 Odontoceti; 2 Mysticeti) have
been reported. We analysed the spatial distribution of strandings (Kernel density estimation using
QGIS software), as well as their temporal variation (monthly or quarterly rates), and main causes of
death (e.g. interaction with fisheries, trauma) for all the detected species. For the two species with
the highest frequencies of reported strandings (Delphinus delphis and Phocoena phocoena), we also
analysed the sex ratio and size structure of the stranded animals. The identification of areas and
periods with a higher incidence of strandings, combined with the data collected from each
stranding, can contribute to the development of future efforts targeted to the conservation of
cetaceans in this region.
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Cetaceans in galicia (spain): bycatch trends and an unusual stranding
“outbreak” in 2023

Puig - Lozano, Raquel (1); Covelo, Pablo (2); Pin, Xabi (2); Vdzquez, Uxia (2); Gonzdlez, Mdnica (2);
Pierce, Graham J. (3); Lopez, Alfredo (4)
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Atlantic Center for Cetacean Research, University Institute of Animal Health and Food Safety (IUSA), Veterinary
School, University of Las Palmas de Gran Canaria, Canary Islands, Spain (IUSA-ULPGC); Institute of Marine
Research, Spanish National Research Council (IIM-CSIC)

2. Coordinadora para o Estudio dos Mamiferos Marifios (CEMMA)

3. Institute of Marine Research, Spanish National Research Council (IIM-CSIC)

4. Coordinadora para o Estudio dos Mamiferos Marifios (CEMMA); Centre for Environmental and Marine
Studies (CESAM), Universidade de Aveiro, 3810-193 Aveiro, Portugal; Department of Biology & ECOMARE/CRAM,
Universidade de Aveiro, 3810-193 Aveiro, Portugal

Galicia stranding network (CEMMA) registered a mean of 227 strandings of cetaceans yearly since
2000. In decreasing order, the most frequently stranded species were common dolphins (Delphinus
delphis), bottlenose dolphins (Tursiops truncatus), striped dolphin (Stenella coeruleoalba), and
harbour porpoises (Phocoena phocoena). In a previous retrospective study (1990-2022), we found
that, of the stranded cetaceans examined, 41.4% presented evidence of fishery interactions (e.g.,
stranded with remains of nets, skin cuts, net impressions, perforations, fractures, amputations of
the dorsal fin, caudal flukes or peduncle). During 2023, a total of 618 cetaceans stranded in Galicia.
The number of stranded common dolphins was 3.5 times the average from historical data (459/132).
In addition, a much high proportion of strandings occurred in the second half of the year. This trend
of increased strandings apparently continues in 2024, with more than 50 cetaceans stranded in the
first week of January. External examinations carried out on 226 relatively fresh stranded cetaceans
(decomposition code 2-3) revealed that (at least) 49.5% of the common dolphins examined
presented external lesions compatible with bycatch (91/184), also 9.1% of bottlenose dolphins
(1/11), and 50% of harbour porpoises (3/6). Statistical analysis revealed significant increases in
common dolphin (p=0.00) and bottlenose dolphin (p=0.039) bycatch mortality over time but no
significant change in porpoise bycatch mortality (p=0.188), although it has been increasing since
2010. In addition, two individuals died due to other anthropogenic threats: an adult Cuvier’s beaked
whale (Ziphius cavirostris) due to massive plastic ingestion and a fin whale calf (Balaenoptera
physalus) killed by ship strike. No external evidence of infectious epidemic disease was detected.
Ongoing histopathological and molecular results determine if there is any change in the health
status of cetaceans stranded during the last year.
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Cetaceans monitoring in the MPA "lIsola dell'Asinara": results and
considerations for sustainable use

Sanna, Valeria (1); Pireddu, Laura (1); Zappata, Michela (1); Pitzoi, Roberta (1); Gazale, Vittorio (2);
Zanello, Aldo (2)

1. Associazione CRAMA
2. Parco Nazionale dell'Asinara

The “Isola dell’Asinara” Marine Protected Area (MPA), established by the law decree of August 13th
2002, is situated within the southern portion of the Pelagos Sanctuary, covering an area of
approximately 108 square kilometres. It’s characterized by a marine environment of great
heterogeneity of micro and macro environments, making it a subject of notable scientific and
naturalistic interest for Asinara National Park. The CRAMA Association deals with the management
of the Sea Observatory and activities related to the conservation of marine fauna, cetaceans
monitoring with particular attention to the bottlenose dolphins in the MPA as well as environmental
education. Monitoring stands as the primary activity for observing biodiversity and the quality of
the habitat where the species of interest live. This practice has been carried out for several years in
the area, utilizing the same methodologies to identify key population characteristics and asses their
long-term health status. This work aims to present the results obtained over 10 years of activity with
particular attention to distribution, group structure, photoidentification, relationships between
physical parameters and environmental aspects of the area, including cetaceans sighting.
Additionally, it explores the connections between anthropic activities and the presence of animals,
with particular attention to fishing activities and nautical traffic. The case study relating to an MPA
will provide a comprehensive overview of the territory which, being protected, is subject to specific
regulations due to the naturalistic value present in the area. The objective is to lay the foundations
for a constructive discussion on potential management models that could be applied not only in
protected areas but also in unprotected ones. This work also provides valuable insights into the
necessity of striking a balance between human activities and the protection of animal species, with
a focus on the conservation and sustainable use of the entire heritage naturalistic.
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Cetaceans of the Southern Atlantic Coast of Morocco: The Dakhla Region

Mohamed, Bougharioun (1); Iman, Tai (1); Abdelillah, Ikkiss (1); Mohamed, Fadili (1); Sidahmed,
Baibat (1)

1. National Institute for Fishery Research (INRH), Morocco

Considered one of the most productive marine ecosystems in the world and in the region, Morocco's
Atlantic marine ecosystem is characterized by a high level of fish diversity. This is favored by the
permanent upwelling of cold, nutrient-rich water masses, which are essential for primary
production. This biodiversity is further enhanced by the location of the Moroccan coast on the
migratory route of several species, including marine mammals. Monitoring the stranding of these
protected species has allowed us to map the areas where they are observed. We have also been
able to identify some of the causes of their stranding. In the area between Lakraa (24°41'46.6"N
14°53'14.5"W) and Cap Blanc (20°46'11.8"N 17°03'01.1"W), about 15 strandings have been
observed each year. Balaenoptera acutorostrata, Megaptera novaeangliae and Phocoena phocoena
are the most common species seen.
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Cetacean’s Humerus bone radiodensity: variations between different
families and diving behaviour

Consoli, Francesco Maria Achille (1); Bernaldo de Quiros, Yara (1); Arbelo, Manuel (1); Encinoso,
Mario (2); Saavedra, Pedro (3); Fernandez, Antonio (4); Castro, Ayoze (4); Rivero, Miguel Antonio (4)
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2. Hospital Clinico Veterinario, Facultad de Veterinaria, Universidad de Las Palmas de Gran Canaria, 35413
Las Palmas, Spain.

3. Department of Mathematics, University of Las Palmas de Gran Canaria (ULPGC), Campus de Tafira s/n,
35017, Las Palmas, Spain.

4. Veterinary Histology and Pathology, Atlantic Center for Cetacean Research, Institute of Animal Health
and Food Safety (IUSA), University of Las Palmas de Gran Canaria (ULPGC), 35400 Las Palmas, Spain

Diagnostic imaging is often used to study bone tissue as it provides great morphological details
including the possibility of radiodensity studies. Radiodensity is highly variable based on the species,
the bone's function, the animal's age and the abiotic environment it is living in. The goal of this study
was to determine the radiodensity of 11 cetacean species belonging to the Delphinidae,
Physeteridae, Kogiidae, and Ziphiidae families and to explore if differences in bone radiodensity
were better explained by the phylogenetic origin of species or the diving behaviour. The humerus
body cortical and trabecular radiodensity in adult odontocetes (n=56) were measured following the
methodology published by Consoli et al. in 2021. Species were grouped into shallow (<500 m depth)
and deep (>500 m depth) divers. In order to discriminate between groups a Receiver Operating
Characteristic (ROC) analysis was performed. The discriminant capacity of each marker was assessed
as the area under ROC curves and then models for predicting the family or diving behaviour were
obtained using the classification and regression trees procedure. As in terrestrial mammals, the
cortex had a higher radiodensity than the trabecular bone. Following the Consoli’s et al. protocol,
the humerus was divided into three sections, and it was found that the most distal section, was the
most suitable for discriminating the species. Shallow diving species presented a higher cortical and
trabecular bone radiodensity. However, the classification tree predicting the family had fewer
nodes, and less error, with 53 out of 55 (96.4%) species classified correctly than the classification
tree predicting the diving group, suggesting that the phylogeny had a higher impact on bone tissue
radiodensity than the diving behaviour alone. More importantly, It has been established the normal
radiodensity of the bone humerus of 11 species. Normal values are necessary to identify
radiodensity anomalies (i.e., lesions).
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Chronic discospondylitis in a live stranded minke whale (Balaenoptera
acutorostrata)

Perkins, Matthew (1); Cable, Julia (2); Deaville, Rob (1); Dolensk, Tamara (3); John, Shinto (1);
Macgregor, Shaheed (1); Mehat, Jai (4); Skarbek, Adrianna (3); Wrigglesworth, Ethan (1); Spiro,
Simon (1)

1. Zoological Society of London

2. British Divers Marine Life Rescue
3. Royal Veterinary College

4. University of Surrey

On 4th April 2022 a juvenile minke whale (Balaenoptera acutorostrata) live stranded in Gorleston
on sea, Norfolk, UK (CSIP reference SW2022/234). The stranding was attended by British Diver’s
Marine Life Rescue (BDLMR) and due to the age of the animal, location (out of usual habitat), and
no sightings of any adult whales in the area, the whale was chemically euthanased under welfare
grounds. A postmortem examination was carried out two days later on 6th April by a team from the
UK government funded Cetacean Strandings Investigation Programme (CSIP) and the Royal
Veterinary College (RVC) The 3.48 m, 440 kg (approx.) whale was found to have a normal nutritional
condition but showed no signs of recent feeding. Its age was estimated at around 3-4 months and
therefore was still maternally dependent. Multiple, extensive deformities of the vertebral column
were observed. The animal was found to have severe discitis (inflammation of intervertebral discs)
and associated spondylitis (inflammation and reactive changes to surrounding vertebra) with
exostosis (new bone formation). Ankylosis (fused vertebrae) was observed in 5 sites from the thorax
to the tail. CT scanning of the vertebral column (ex-situ) showed partial displacement (subluxation)
of one thoracic vertebra, and complete displacement (luxation) of a distal tail vertebra, resulting in
deviation of the tail. Discospondylitis is often associated with bacterial infection but due to the blood
supply to the discs only being present in young animals, bacterial discospondylitis will only develop
in neonates and young juveniles. Bacteriology was carried out on 8 samples taken from vertebrae
and sub-lumbar lymph nodes, Esherichia coli and Clostridium perfringens was cultured from all 8
sites. Esherichia coli was also cultured in 5 additional samples of key tissues (liver, spleen, lung,
brain, and bladder) Metagenomics of 3 discs detected Photobacterium angustum and ruled out
Brucella sp. Histopathology revealed extensive necrosis and chronic active inflammation of
intervertebral discs. Escherichia coli has been cited as a key pathogen in bacterial discospondylitis
in in other taxa and is likely to be the cause in this case. Even If the initial bacterial infection had
cleared up, the long-term damage to the vertebral column would have had a lasting impact on the
whale’s quality of life. The fact that this whale was still maternally dependant is the likely reason it
had been able to maintain a normal nutritional condition, despite the severity of its deformities, the
impact it would have had on mobility and the severe pain it most likely experienced. As the disease
progressed, the young minke likely separated from the mother and subsequently live stranded.
Discospondylitis is rarely reported in cetaceans with most recorded cases having come from
museum specimen. This animal is the first recorded case of discospondylitis in a minke whale in the
UK, since the inception of the Cetacean Strandings Investigation Programme in 1990.
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Circadian acoustic patterns of bottlenose dolphins (Tursiops truncatus)
under human care
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3. Aquarium Mar del Plata, Dolphin Discovery Av. de los Trabajadores 5600. Mar del Plata, Argentina.

4. Instituto de Investigaciones Marinas y Costeras (IIMyC), FCEyN, UNMdP-CONICET. CC1260. 7600 Mar del
Plata. Argentina.

Study of bottlenose dolphins in the wild showed strong circadian acoustic activity. Dolphins under
human care life are scheduled by fixed time of feeding, training and public exhibitions, making their
routine very different from natural conditions with potential effect on their behaviour and welfare
state. Our aim is to study the effect of captive-related activities on bottlenose dolphins’ acoustic
behaviour and their temporal patterns. Deploying an autonomous recorder in the ‘Aquarium Mar
del Plata’ in Mar del Plata (Buenos Aires, Argentina), 253 hours of audio recordings have been
collected from 2017 to 2020 and clicks and clicks train were analysed to investigate possible changes
due to human care. The number of clicks and trains and the average clicks number per train were
compared in relation to the year, the time of the day and three aquarium conditions: opening with
show performance, closure and forced closure for COVID-19 issues. Over the years, the circadian
patterns of all parameters resulted similar, showing two peaks, one in the morning and the other in
the late afternoon. Clicks, trains number and averaged click number per train resulted significantly
higher during dawn. Considering the aquarium conditions, a significant higher number of clicks and
trains with lower number of click per trains was found during closure days. The heightened acoustic
emission during dawn persists across all three conditions. However, it is noteworthy that only during
closure and pandemic closure conditions, a significant increase in click and train numbers was also
observed during dusk. Our results highlight how Tursiops truncatus in captivity shows an increase of
acoustic activity during dawn as already found in natural condition. However, activities in aquarium
can affect their acoustic behaviour, thus it needs to be taken in consideration during planning
activities of the aquarium to support a better welfare condition.
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Citizen Science and iEcology revolution: a critical review of innovations in
cetacean monitoring and conservation awareness
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2. Marecamp Association, Aci Castello, 95021 Catania, Italy

Over recent years, there has been a gradual increase in the application of citizen science for studying

cetaceans.
Following the 2015 Paris Agreement on climate change, interest in this field expanded rapidly, aided
by technological advancements streamlining data collection.

This critical review highlights both the strengths and weaknesses of employing citizen science for
cetacean monitoring and its role in raising public awareness for protecting these vulnerable species.
Participatory scientific approaches can be a valid alternative in studying cetaceans, given their
extensive movements across vast oceanic expanses, including remote areas. By training volunteer
observers, it is possible to create a widespread network capable of cost-effectively providing data
on cetacean distribution and abundance, increasing observation efforts and coverage.
iEcology (i.e. internet ecology), defined as the study of ecological patterns and processes using
online data, supports the importance of exploiting diverse online sources for data collection, which
simultaneously contributes to the recruitment of new citizen scientists. Web pages, social media,
online databases and several smartphone apps allow anyone to store countless data in the digital
world: photos, videos, texts, sounds, GPS tracks and lots of other fundamental information relating
to sightings like the number of individuals, the behaviour of animals, or presence of calves. These
easily shareable data facilitate swift access for researchers.
The Marecamp Association actively engages in citizen science via the "Friends of Dolphins"
Mediterranean network, fostering collaboration among maritime workers in marine mammal
research and safeguarding. This program is gathering information on cetaceans in Sicily for six years,
actively involving citizen scientists in marine fauna monitoring. Collaborative initiatives, led by
expert biologists during awareness-raising events, improve data quality from eyewitness reports
and elevate public consciousness. This concerted effort aims to nurture citizen scientists capable of
advocating for effective conservation management policies.
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Citizen science on the Catalan coast: a preliminary study to raise
awareness on cetacean presence
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Most of the world’s population lives within few kilometres from the coast. Despite this fact, general
knowledge on marine biodiversity is scarce and the majority of the population is unaware of the
species richness of nearby waters. Citizen science has been used as a connection between citizens
and scientific knowledge and is a useful tool to raise awareness about marine biodiversity and
involve them in species conservation. From the scientific perspective citizen science provides
valuable scientific data to study species distribution, understand migratory routes and assess the
adequacy of conservation measures. Aiming at raising awareness about the cetaceans inhabiting
Catalan waters, in 2016 we started a citizen science project “Amics del Mar” (Friends of the Sea) to
collect opportunistic cetacean sightings all along Catalan waters. Since it started, we have collected
294 sightings data (including time, coordinates and number of individuals) from eight cetacean
species from 73 different citizens. The most recorded species were bottlenose dolphin (n=142),
striped dolphin (n= 88) and fin whale (n= 29). Preliminary results on the distribution of sightings
seem to agree with data collected along dedicated research surveys off the Garraf coast (central
Catalan coast). The sightings seem to show a differential spatial distribution depending on the
species, such as bottlenose dolphin sightings occurring in coastal waters and striped dolphin and fin
whale sightings occurring primarily on the continental slope. These results highlight the relevance
of citizen science projects to collect valuable data all year round arriving to areas where dedicated
research surveys can't reach. Furthermore, they show how citizen science results can be paired with
the ones obtained with professional scientific research, while connecting citizens with marine
biodiversity found nearby their homes.
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Click and fly: body length estimates methodologies for sperm whales
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The sperm whale represents one of the main top predators in the Mediterranean Sea. It is known
that in the Mediterranean Sea, sperm whales at birth are 3.5 metres long, juveniles have body length
between 6 and 7 metres, adults get body length over 7 metres. However, assessing whale body
length estimates at sea is very challenging. Here we present and compare two methods used to
determine body length in sperm whales: aerial photogrammetry using drones and acoustic analysis
of multipulse structure of the clicks. Firstly, aerial pictures from a drone were collected to measure
the body length through photogrammetry methods. Secondarily, acoustic emissions were recorded
to get the Inter Pulse Interval (IPl), related to the sperm whale size. Due to the variability of the IPI
value as a function of depth and sperm whale aspect, the cepstrum method was used to identify the
most accurate value. The goal of the study is to understand whether the empirical formulas, which
allow the body length of the sperm whale to be determined from the IPI, are also valid for the
Mediterranean population, that is well separated from the Atlantic one. So far, aerial images have
been analysed and average IPIs have been extrapolated from click recordings for 9 sperm whales
sighted in the Ligurian Sea during the CLIC (Cetacean Listening Investigation and Conservation)
project. For each sperm whale the body length was estimated using IPls in the empirical formulas
present in the literature. The results appeared rather discordant with the measurements obtained
with the aerial images collected with the drone, suggesting the possibility that a new empirical
formula specific for the Mediterranean population may be necessary.
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Co-occurrence of bottlenose dolphin and fisheries activities within the
Marine Protected Area of Camargue
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The bottlenose dolphin (Tursiops truncatus) has been studied along the French Mediterranean coast
since the 90’s, however a dedicated survey on this species was never carried out within the Marine
Protected Area (MPA) of Camargue identified as Special Areas of Conservation. The relevance of the
area for marine fauna is influenced by the biogeographic delta of the Rhone. These habitats,
specifics of the Gulf of Lion are also favorable for fisheries which led to the creation of two protected
areas. From this perspective, the main goal of this study was to investigate the co-occurrence
between bottlenose dolphin and fishery activities in the waters of the MPA of Camargue. Using a
GIS approach, we characterized and quantified the spatio-temporal distribution of these
interactions. To do so, we used data collected on bottlenose dolphins and fishing activities between
2018 and 2023 through several boat surveys. Opportunistics sightings were also considered. The
study area is divided into 8 sub-zones defined based on their habitat specificity and human activities.
Over the study period, more than 16,000 fishing signals were recorded within the MPA, with an
overall density of 27.6 signals/km?2. The average density for each sub-zone is 29.5 signals/km?2.
Regarding observations of the bottlenose dolphin, more than 30 sightings occurred (average
encounter rate per sub-zone: 0.019). The overlay of fishing signal density maps and bottlenose
dolphin density maps allowed for estimating the co-occurrence of human activity and cetaceans.
The two eastern sub-zones around the Beauduc spit have the highest fishing signal density.
Bottlenose dolphins are predominantly observed near tributaries, particularly the Petit Rhone, as
well as around the Beauduc spit. Further perspectives include the test of the methodology for
assessing cetacean conservation issues within MPAs, covered by a larger project, Tursmed,
implemented by Miraceti.
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Codamozza/Fluker: the amazing journey of a fluke-less fin whale
throughout the Mediterranean Sea

Jahoda, Maddalena (1); Zanardelli, Margherita (1); Dhermain, Frank (2); Alessi, Jessica (3); Armonio,
Filippo (4); Ballardini, Marco (5); Barcelo, Alain (6); Brun, Cedric (7); Fontanesi, Elena (8); Frantzis,
Alexandros (9); Isgro, Carmelo (10); Menniti, Maria Assunta (11); Monaco, Clara (12); Obadia, Céline
(6); Ody, Denis (13); Oriol, Murielle (14); Pellegrino, Giuliana (12); Tardy, Céline (2); Raffa, Alessandra
(12); Verga, Alessandro (15); Violi, Biagio (16); Panigada, Simone (1)
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Fin whales (Balaenoptera physalus) in the Mediterranean are described to move as nomadic
opportunists, rather than follow a clear pattern of migration along defined directions, as is common
in other Mysticetes. Nevertheless, regular movements of fin whales outside their summer feeding
grounds in the Pelagos Sanctuary (North-Western Mediterranean Sea) have been documented,
albeit only for short periods and relatively few individuals. Due to her unmistakable features, a
completely fluke-less fin whale, a female called “Fluker” in France and “Codamozza” in Italy, could
be tracked for a large part of her migration over a timespan of almost a year, providing new evidence
of unknown large-scale movements of this species within the Mediterranean. This whale, known
since 1996, suffered two distinct, temporally separated and most likely human caused accidents
(entanglement in fishing gear and/or collision with a ship), leading to the severing of the whole tail.
Nonetheless, she was able to travel at least 7,000 km in over 9 months, completing a round trip
between North-Western and South-Eastern Mediterranean. Despite extreme emaciation, she
reached the coasts of Syria, very close to the easternmost part of the basin. To the best of our
knowledge, this record represents the first evidence a fin whale from the Ligurian Sea being sighted
also in the Eastern Basin. This whale’s path may be the result of a combination of a “normal” route
and favourable currents she might have taken advantage of. Whether her journey is representative
of Mediterranean fin whales' typical movements across the basin, or if her impairment caused a
deviation from her usual behaviour, remains a matter of speculation. Understanding the still
uncertain movement/migratory patterns of Mediterranean fin whales is crucial for the effective
protection of this endangered sub-population, and Codamozza’s track adds a new element to the
overall picture.
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Combining visual and acoustic approaches to determine seasonal and
amongst-day variation in site use by marine mammals and their prey at a
tidal stream energy demonstration zone

Falch, Eleanor (1); Waggitt, James (1)
1. Bangor University

With regards to tidal stream turbines, marine mammals are at risk of displacement by arrays and
collision with turbine blades. Understanding this risk and detecting and mitigating impacts
contributes to the environmentally sustainable development of the industry. However, tidal stream
environments are spatiotemporally dynamic, characterised by strong currents and complex
hydrodynamics. Therefore, understanding animals’ occupancy of these environments requires
different approaches. At a tidal steam energy demonstration zone on the coast of Anglesey, we use
avariety of visual and passive-acoustic techniques to record the abundance and behaviour of marine
mammal species. As is routinely done, these techniques are applied at a monthly scale throughout
the year, confirming suspected seasonal variation in site-use. However, these monthly surveys have
been supplemented with intensive surveys within key periods, better equipping the determination
of within and amongst day variation. Additionally, echosounders are deployed during surveys to
record prey availability, helping explain variation in site-use. By better measuring short-term
variation in site-use, and the number of surveys needed to reliably estimate site-use within months,
there is greater power to detect true-changes in site-use. With an improved understanding of
factors of variation in site-use, the causes of changes in site-use following installations can be better
explained, allowing the true-impacts of developments to be ascertained. This will ultimately lead to
turbines being installed and operated in a manner which causes the least disturbance to marine
mammals.
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Combining whale-watching and research on male sperm whales in
Northern Norway

Morange, Zoe (1); Pederson, Ove Mikal (2); O'Callaghan, Sedn (3); Gebser, Ronny (2); Bril, Marten
(2); Dias, Luis (2); Rikardsen, Audun (4); Blanchet, Marie-Anne (5); Gordon, Jonathan (6); Simild, Tiu
(2)

1. Arctic University of Norway (UiT) and Whale2Sea

2. Whale2Sea

3. Atlantic Technology University (ATU) and Sperm Whale Scale
4. Arctic University of Norway (UiT)

5. Norwegian Polar Institute

6. Marine Ecological Research Ltd

Whale2Sea is a commercial whale-watching company based in Andenes, Northern Norway, above
the arctic circle, established in 2010. Here, the continental shelf edge is at its closest to the
Norwegian coast. The bathymetry presents very steep features with depths reaching 2000m,
contributing to an attractive area for many marine species such as cetaceans, and especially sperm
whales (Physeter macrocephalus). This creates a unique opportunity for Whale2Sea to conduct year-
round whale-watching tourism offering a long-term platform for collection of scientific data. Since
2020, collaborations have been established between Whale2Sea and several research institutes
with which various research projects have been initiated. Several students, from BSc to PhD level,
and marine biologists have worked as guides for the company and collect scientific data during
commercial trips throughout the year. Data include photo-identification, acoustic recordings, faecal
and eDNA samples, aerial photogrammetry, and behavioural observations. In addition, satellite
tagging, suction cup tagging, and biopsies are conducted during dedicated research trips. The
combination of whale-watching trips and dedicated research trips has proven to be a very powerful
combination for collecting scientific data. For example, a long-term photo-identification catalogue
was built, identifying 495 individual sperm whales, and revealing seasonal patterns in their
occurrence. Over the last three years, 111 individuals were flown above with a drone to estimate
their size. A total of 24 individuals were satellite tagged for long term tracking, and five of these
were re-sighted up to three years after being tagged. Whale2Sea and Marine Ecological Ltd have
been developing acoustic equipment for better localisation of sperm whales and for studying their
acoustic behaviour. For Whale2Sea, the ongoing scientific work ensures access to updated
information on the local marine ecosystem, increasing the quality of whale-watching operation and
public outreach.
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Common dolphin (Delphinus delphis) breathing interval and dive responses
to swim-with-dolphin tourism activities in Sao Miguel, Azores

Vaz, Bianca (1); Azevedo, José (2); Al Abbar, Fadia (3); Fiori, Lorenzo (4); Prestes, Afonso (5);
Marques, Gustavo (6); O'Callaghan, Sean (7)

1. University of Exeter, Island Biodiversity and Conservation, Biosciences, Exeter, Uk

2. Institute of Marine Sciences - OKEANOS, University of the Azores, Ponta Delgada, Portugal

3. Wageningen University and Research, Wildlife Ecology and Conservation Group, 6708 PB Wageningen,
The Netherlands

4. Texas A&M University - Corpus Christi, Department of Life Sciences, 6300 Ocean Dr. Tidal Hall 324,
United States of America

5. Faculty of Sciences and Technology, cE3c - Centre for Ecology, Evolution and Environmental Changes,
Azorean Biodiversity Group, Department of Biology, University of the Azores, Ponta Delgada, Portugal

6. CIBIO - Research Center in Biodiversity and Genetic Resources, InBio Associate Laboratory, Department of
Biology, University of the Azores, Ponta Delgada, Portugal

7. Atlantic at the Marine and Freshwater Research Center, Atlantic Technological University, Dublin Road,
Galway City, Ireland

Dolphin-based tourism has been growing exponentially worldwide in the last three decades.
Cetacean exposure to whale-watching and swimming activities have been acknowledged to
potentially induce both short-term and long-term impacts, suggesting the possibility of cumulative
effects with physiological and fitness repercussions. In the Azores, swimming-with-dolphin (SWD)
tourism operators focus especially on common dolphins (Delphinus delphis). The predominant boat
approach performed for this activity is the J-approach, whereby the boat accelerates parallel to the
dolphin’s direction of travel, surpassing them and intersecting the path of the group. This approach
has been described in previous literature as a technique that elicit strong behavioral responses in
cetaceans. In this study, the responses of common dolphins to SWD activities were video recorded
(4k, 60 frames per second), with a small unoccupied aerial system (UAS), off SGo Miguel Island. Only
groups with the presence of calves were considered for this study. Breathing intervals (Bl) of
mother-calf pairs and number of group deep dives (NGDD) were recorded both in the absence and
presence of a J-approaching vessel deploying swimmers, simulating the SWD activities. The
experimental setup included three consecutive J-approaches to assess potential cumulative effects.
Despite there were no statistically significant differences for mother-calf Bl in the absence and
presence of SWD activity, a statistically significant increase in the NGDD was observed when
exposed to the J-approaching vessel and swimmers. No evidence of cumulative effects was found,
between the approaches performed, for the response variables considered in the analysis. These
results suggested that groups of common dolphins containing calves adopt a vertical avoidance

strategy in response to swimmers deployed in their path using a J-approach.
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Comparative analyses of tissue and preservation suitability for genetic
analysis in stranded cetaceans

Leal e Rigor, Miguel (1); R. Ceia, Filipe (2); E. Moura, André (3); L. Grilo, Miguel (1)

1. MARE — Marine and Environmental Sciences Centre / ARNET - Aquatic Research Network, Ispa — Instituto
Universitdrio de Ciéncias Psicoldgicas, Sociais e da Vida, Rua Jardim do Tabaco 34, 1149-041 Lisboa, Portugal
University of Coimbra, Department of Life Sciences, CC Martim de Freitas, 3000-456 Coimbra, Portugal Egas
Moniz Center for Interdisciplinary Research (CiiEM), Egas Moniz School of Health & Science, 2829-511 Caparica,
Almada, Portugal RALVT - Lisbon and Tagus Valley Stranding Network, Ispa — Instituto Universitdrio de Ciéncias
Psicoldgicas, Sociais e da Vida, Rua Jardim do Tabaco 34, 1149-041 Lisboa, Portugal

2. University of Coimbra, MARE — Marine and Environmental Sciences Centre / ARNET - Aquatic Research
Network, Department of Life Sciences, 3000-456 Coimbra, Portugal

3. Department of Biology, University of Gdansk, ul. Wita Stwosza 59, 80-308 Gdansk, Poland

Effective management decisions rely on accurate insights into a species' population structure, and
individual provenance of a species. Genetic discrimination of individuals and populations is crucial
in this context, and obtaining high-quality genetic material is a fundamental requirement. In the
case of cetaceans, stranded animals are often a source of genetic material, however, ensuring
samples meet stringent quality standards can often be challenging. Despite the frequent use of
strandings in Cetacean genetic studies for conservation purposes, there is a lack of controlled
studies comparing DNA quality and yield of different tissue matrices and preservation methods. In
this study, we show preliminary results from a comparative analysis of DNA quality extracted from
skin, muscle, and fat tissue samples, preserved using two commonly employed methods in stranded
networks: 96% ethanol and frozen at -20 2C. Samples originate from a tissue bank composed of
stranded animals, consisting of 23 Delphinus delphis individuals and 2 Stenella coeruleoalba
individuals (n=25), and include all decomposition condition codes established by international
stranding guidelines (5 specimens for each code). All samples were subject to a standard protocol
for the extraction, quantification, and quality control analysis of genomic DNA. Preliminary results
suggest that skin tissue consistently exhibits a higher concentration of DNA, even in dolphins
presenting advanced decomposition. In contrast to frozen preservation at -202C, ethanol 96%
consistently yielded high DNA concentrations in skin tissue, even in advanced decomposition
conditions. his study contributes to the standardization of sample collection protocols for stranding
networks, by providing reference points for optimal tissue types in all decomposition condition
codes, and respective preservation methods. This information has the potential to enhance the
quality of genetic analysis for stranded specimens, by improving the reliability and comparative
potential of genetic analyses based on diverse cetacean stranding networks.
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Comparative skull shape analyses of coastal and offshore bottlenose
dolphin (Tursiops spp.) skulls, using high resolution 3D modelling:
implications for evolutionary processes and local conservation

Dromby, Morgane (1); Felix, Fernando (2); Haase, Ben (3); Simdes-Lopes, Paulo (4); Costa, Ana (5);
Lalis, Aude (6); Bens, Celine (6); Podesta, Michela A. (7); Doria, Giuliano (8); Merker, Stefan (9);
Kamminga, Pepijn (10); McGowen, Michael (11); Ososky, John (11); Janiger, David S. (12); Tajima,
Yuko (13); Yamada, Tadasu K. (13); Mori, Kent (14); Moura, Andre E. (1)

1. Department of Biology, University of Gdansk, ul. Wita Stwosza 59, 80-308 Gdansk, Poland Museum and
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Whale Museum, Av. General Enriquez Gallo 11-09, Salinas, Ecuador

3. Whale Museum, Av. General Enriquez Gallo 11-09, Salinas, Ecuador

4. Federal University of Santa Catarina - R. Eng. Agronémico Andrei Cristian Ferreira, s/n - Trindade,
Floriandpolis - SC, 88040-900, Brasil

5. Rosenstiel School of Marine, Atmospheric, and Earth Science, University of Miami, 1365 Memorial Drive,
33146, Coral Gables, Florida, USA

6. Muséum National d’Histoire Naturelle, UMR CNRS 5202. 55 rue Buffon, 75000 Paris, France

7. Museum of Natural History of Milan, corso Venezia 55 — 20121 Milano, Italy

8. Museo Civico di Storia Naturale “Giacomo Doria”, Via Brigata Liguria 9, I-16121 Genova, Italy

9. Department of Zoology, State Museum of Natural History Stuttgart, Rosenstein 1, 70191, Stuttgart,
Germany

10. Naturalis Biodiversity Center, Darwinweg 2, 2333 CR Leiden, The Netherlands.

11. Department of Vertebrate Zoology, Smithsonian National Museum of Natural History, Washington DC
USA

12. Natural History Museum, Los Angeles County, 900 Exposition Blvd., Los Angeles, California 90007, USA

13. National Museum of Nature and Science, 7-20 Uenokoen, Taito City, Tokyo 110-8718, Japan

14. Museum on the Street Association, 2-25-15, Hongo, Bunkyo-ku, Tokyo, Japan

Bottlenose dolphins (Tursiops spp.) show considerable skull polymorphism worldwide. Skull shape
commonly differentiates between coastal and offshore habitats, often in features related to feeding
and communication. However, exact patterns of cranial polymorphism between coastal populations
worldwide remain unclear, limiting our understanding of associated evolutionary processes.

We present data on 3D skull models from 225 individuals of Tursiops spp. worldwide, including six
well described coastal populations/species and their offshore counterparts, and other less studied
regions. Carrying out 3D Geometric Morphometrics (3DGM) based on 760 evenly spaced pseudo-
landmarks, enabled the quantification of three-dimensional skull shape variation with high detail,
avoiding shape distortions inherent to two-dimensional analyses.

Multivariate analyses, including supervised and unsupervised classification methods, showed that
coastal taxa of T. aduncus, T. erebennus and T. t. gephyreus have distinct morphology from offshore
specimens, as well as other coastal regions. Previously described coastal populations from
California, Ecuador and the North Sea also differentiate from offshore, but show greater overlap
with nearby regions (both coastal and offshore). Our results also suggest the occurrence of potential
coastal groups in West South America, West Africa and Japan. This suggests Tursiops polymorphism
is driven locally in coastal areas, influenced by connectivity from geographically close regions. Some
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populations from distant ocean basins (e.g. North Sea and Japan), show relative skull similarity,
possibly due to convergence.
Shape changes involved relative rostrum length and cranium width, but also a dorsoventral
compression of the occipital region. Changes in the concavity of the ascending processes of the
maxilla are also observed, with corresponding changes in the prominence of the mid rostral bump.
This study supports the recurring founding of Tursiops into coastal areas worldwide. It also shows

that 3DGM can improve our ability to identify coastal populations and clarify the genus taxonomy,
contributing to the more effective conservation of the group’s biodiversity.
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Cuvier’s beaked whale atypical mass stranding event in Cypriot Coastline
(2023)

Kontemeniotou, Evridiki (1); Komnenou, Anastasia (2); Psalla, Dimitra (3); Drougas, Aimilia (4);
Vasiliades, Lavrentios (5); Samuel, Yianna (5); Gkafas, George (6); Kofidou, Evangelia (7); Bernaldo
de Quiros, Yara (8); Sudrez Santana, Cristian (8); Ferndndez, Antonio (8)

1. Exotic and Wildlife Medicine Unit, School of Veterinary Medicine, AUTH, Greece | ARION-Cetacean
Rescue and Rehabilitation Research Centre, Greece

2. Exotic and Wildlife Medicine Unit, School of Veterinary Medicine, AUTH, Greece | ARION- Cetacean
Rescue and Rehabilitation Research Centre, Greece

3. Laboratory of Pathology, School of Veterinary Medicine, AUTH, Greece

4. Hellenic Ministry of Environment-Directorate of Natural Environment and Biodiversity Management,
Greece | ARION- Cetacean Rescue and Rehabilitation Research Centre, Greece

5. Fisheries and Marine Research Officer, Marine Environment Division (MED), Department of Fisheries &
Marine Research (DFMR), Ministry of Agriculture, Rural Development and Environment, Cyprus

6. Department of Ichthyology and Aquatic Environment, University of Thessaly, Greece

7. Laboratory of Anatomy, Histology and Embryology, School of Veterinary Medicine, AUTH, Greece |
ARION-Cetacean Rescue and Rehabilitation Research Centre, Greece

8. Veterinary Histology and Pathology, Animal Health & Food Safety Institute, Veterinary School, University
of Las Palmas, Spain

Strandings of Cuvier’s beaked whales (Ziphius cavirostris) have been regularly documented in the
scientific literature in the Mediterranean Sea since 1823, mainly related to anthropogenic activities,
particularly exposure to underwater sounds. The aim of this study is to present the findings of an
atypical mass stranding event, which was first observed on February 9th 2023, in the coastal area
of Cyprus, where eight (8) animals from the species Ziphius cavirostris, were stranded in the area
over which the government of the Republic of Cyprus exercises effective control. All standings were
distributed within Chrysochou Bay, between the areas of Polis Chrysochous and Pachyammos. Out
of these eight (8) animals, seven (7) were stranded alive and one (1) washed ashore dead. The
response team arrived at the stranding areas, and after primary assessment attempted at refloating
the animals. Despite these efforts, all animals died by the next morning. Full necropsy, tissue and
DNA samplings were performed where it was feasible. Systemic gas bubbles (embolism) were found
within the cardiovascular system as well as in other organs, including gas bubbles within the blood
collected from the heart cavities. Selective tissue samples from viscera and blubber were also
collected and submitted for histopathology. In conclusion, gross and histological findings indicate
that this atypical Cuvier’s beaked whales mass stranding event showed the characteristic features
of a mass stranding due to acoustic related disturbance, probably associated temporally and
spatially to mid-frequency sonar activities. This is another example of the adverse effects of
underwater acoustic disturbances on beaked whales.
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DELFISHPAM project: passive acoustics to assess dolphins' interaction with
fishing and aquaculture activities in the Maltese Islands

Patti, Patrizia (1); Papale, Elena (2); Pedrazzi, Giulia (3); Laspina, Matthew (4); Schembri, Jean Paul
(4); Pace, Daniela Silvia (3)

1. EcoMarine Malta Ltd, Trig Nicolo Isouard 18, Mosta, Malta

2. CNR-Institute for the Study of Anthropogenic Impacts and Sustainability in the Marine Environment —
Capo Granitola Unit, Torretta Granitola, Trapani, Italy

3. Department of Environmental Biology, Sapienza University of Rome, Italy

4. Department of Fisheries and Aquaculture

Malta’s eastern and southern coasts are affected by aquaculture activities and fishing with FAD
(Fishing Aggregating Devices). Both are known to have influences on the environment, habitats and
biodiversity, by altering species richness and abundance, and thus having the potential to impact
higher trophic level predators, including bottlenose dolphin (BD), either through direct
(displacement and death/injury through entanglement) or indirect paths (changes in the
abundance/availability of prey species and, in the case of aquaculture, increase in environmental
contamination like fungicides, anti-fouling paint and antibiotics).
This study investigates the BD occurrence near, and the interactions with, fish farm facilities and
FAD fishery in areas of conservation/protection located in eastern part of the island of Malta using
both visual and passive acoustic monitoring (PAM). Preliminary data collected in 2019-2023 showed
the presence of BD near the aquaculture cages of Atlantic bluefin tuna, sea bream and European
sea bass all year-round, and the occurrence in the proximity of FADs placed at sea by fishermen
from August to December to attract the target species, the dolphin fish. Here, BDs appear to exploit
the structures as an aggregator of trophic resources rather than to feed on the fish contained in or
attracted underneath. All age classes and both sexes seem to be involved in such interactions, using
a variegate acoustic repertoire (clicks, whistles, burst pulses and bray-calls). These findings pose
relevant conservation questions, since the magnitude of the effects of FADs in particular (potential
entanglement in the anchoring lines) on the Maltese BD population is not known and no mitigation
measures are currently in place for reducing possible impacts. Further results have the potential to
provide useful information to allocate suitable areas designated for aquaculture and FAD fishery, so
that marine mammal occurrence is taken into account and any potential conflict is minimized.
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Delphinidae affected by chronic pathologies in the Gulf of Catania
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95124 Catania, Italy

Various factors, including genetic problems, exposure to toxic substances or radiation, infections,
or injuries during embryonic development, can cause animal malformations. Some malformations
may be mild and not affect the animal's life, while others may be severe and limit the animal's
survival abilities or the capacity to perform one's functions. Different malformations and chronic
diseases can affect cetaceans, such as dolphins. Some of these pathologies may be caused by
environmental factors, such as sea pollution, while genetic problems or infectious diseases may
cause others. Malformations found in cetaceans may include the absence or deformity of body
parts, such as fins, tail, rostrum, or spine, or even the presence of teeth in abnormal positions. These
statuses can affect their health and behaviour, limiting their ability to feed, swim, and communicate.
The most severe llnesses can even lead to the death of the animal.
Studies carried out in the Gulf of Catania, Italy, by the Marecamp association, have shown cases of
dolphins (Tursiops truncatus and Stenella coeruleoalba) with malformations and breathing
difficulties even in this area of the Mediterranean. Thanks to continuous monitoring over time
supported by data collection and photos, it can be understood whether the malformation is life-
threatening, or the animal's pathology is chronic.
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Delving into Brucella pinnipedialis pathogenesis and transmission in
stranded bottlenose dolphins

Vargas-Castro, Ignacio (1)

1. VISAVET Center and Animal Health Department, Veterinary School, Complutense University of Madrid,
Madrid, Spain

The emergence of Brucella infections in marine mammals composes a growing threat to both
wildlife and public health. Our study elucidates the pathogenesis and transmission dynamics of
Brucella pinnipedialis, by investigating a systemic infection in two stranded bottlenose dolphins
(Tursiops truncatus) along the Cantabrian coast of Spain. Both individuals exhibited severe systemic
lesions associated with Brucella infection, with a younger dolphin identified genetically as the likely
offspring of the other. Utilizing real-time PCR, bacterial culture, and whole-genome sequencing, we
identified and characterized the Brucella strains involved as B. pinnipedialis (ST25). This research
greatly contributes to our understanding of the epidemiology and clinical impact of B. pinnipedialis
infections in cetaceans. Brucella spp. are zoonotic pathogens, and while Brucella ceti has been
identified in various cetacean species, there are very few documented cases of B. pinnipedialis in
dolphins and whales. Our findings highlight the pathogenesis of B. pinnipedialis