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1.

INTRODUCTION

The Pelagos Agreement establishing the Sanctuary for marine mammals in the Mediterranean Sea is an
international agreement between France, Italy and the Principality of Monaco signed in 1999 and
entered into force in 2002. Its main goal is to insure a favourable conservation status of marine
mammals by protecting them and their habitat from direct and indirect negative impacts of human
activities, in compliance with a management plan. With about 87,500 sq. km, most of which lie in high
Seas, the Pelagos Sanctuary is registered as a Specially Protected Area of Mediterranean Importance
(SPAMI).
The workshop “Scientific progress on cetaceans and perspectives in the Pelagos Sanctuary” aimed to
discuss the “state of the art” on studies and conservation of species at the population scale, to
implement an assessment of the scientific activities on marine mammals conducted in the Pelagos area
since its creation and to identify the gaps and perspectives to be developed. Focus has been devoted to:
• monitoring study methodologies and research technologies;
• knowledge of cetacean populations;
• impact of human activities;
• identification of critical habitats and key areas.
Fifteen communications presented reviews or new results in these 4 topics. About 40 participants
attended the workshop coming from 10 countries. The list of participant is reported in annex to this
report.

2.

MONITORING STUDY METHODOLOGIES AND RESEARCH TECHNOLOGIES
2.1 Monitoring cetaceans in MPAs: which method to choose?

Léa DAVID1 and Nathalie DI-MEGLIO1
1

EcoOcéan Institut, 18 rue des Hospices, 34090 Montpellier, France

The monitoring of the populations of the marine megafauna, in particular in the Marine Protected
Areas, is necessary for the managers and the scientists in order to take the best decisions of
conservation. Working on highly mobile animals, like cetaceans, implies a monitoring on a large scale,
spatially over vast areas and temporally over the long term. In the meantime, a durable monitoring
should also be cost effective for large MPA. The main indicators that will rapidly give insights of any
shift in the populations are the number of individuals and their distribution. So, EcoOcéan Institut and
partners tested different plat-forms and methods of monitoring since several years in the Pelagos
Sanctuary: line transect by dedicated boat or with eco-volunteers through citizen science or aboard platform of opportunity like ferries and strip transect by dedicated airplane or aboard French Navy
helicopters during their monthly flights of watch. Photo-identification has been also implemented in the
Pelagos Sanctuary. We compare here the quality of data collected by these different studies, the
frequency of the survey that can be achieved, the area that can be covered, the cost, the advantages and
disadvantages of each of these monitoring strategies, in the aim of obtaining the both targeted
indicators (population size and distribution). With some of these methodologies, inter-annual variations
may be highlighted; other will give more precise results or will be more suitable for certain species.
The monitoring study methodologies and strategy is a crucial point of reflexion for any MPA. Also
considering highly mobile animals, it should be interesting to think about a monitoring strategy
covering several nearby MPAs, which could be inter-connected for animals or included in their “home
range”, in order to reach results at the population level.
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2.2 Length and growth of male sperm whales (Physeter macrocephalus) in the NorthWestern Mediterranean Sea
Nino Pierantonio and Sabina Airoldi
1

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

The Pelagos Sanctuary for Mediterranean Marine Mammals constitutes a potential tool for the
management of cetaceans. To capitalise on its potential a robust scientific knowledge is critical,
especially for those aspects of cetacean ecology that remain scant. We have been conducting visual and
acoustic surveys in the Ligurian Sea for almost three decades, focusing on the ecology, status and
conservation of cetaceans occurring in the area, generating one of the larger datasets across the
Mediterranean. Here, we present acoustically derived male sperm whale annual growth-rates for the
North-Western Mediterranean Sea. Audio recordings were used to estimate the length and growth of
individual whales repeatedly recorded and photographically recaptured between 2005 and 2013 in the
Ligurian Sea. Using documented relationships between the Inter Pulse Interval (IPI) and total length,
the growth-rate was estimated for those animals measured at least twice, more than six months apart.
Length and annual growth ranged between 11.14 m and 13.12 m (mean = 12.36 m) and 0.00 and
0.28 my-1 (mean=0.09 my-1), respectively. As expected, all whales showed an increasing or stable IPI
over time, with the annual growth decreasing as the body length increased. Based on current
knowledge, we assumed all animals to be males. Our length estimates agree with previously published
data from the same area, but little knowledge exists on growth-rate for the entire Mediterranean. While
growth and length are not directly relevant for conservation, their knowledge constitutes an important
element to better understand the species' macro-ecology. In fact, body size and growth can be used to
summarise diverse biological information and can be affected by many factors including anthropogenic
activities. Understanding their role is essential to manage stressors and implement conservation
measures. Furthermore, this study is the first non-lethal investigation of growth of sperm whales in the
Mediterranean.
3.

KNOWLEDGE OF CETACEAN POPULATIONS
3.1 Preliminary estimates of cetaceans’ abundance within the Pelagos Sanctuary

Sophie Laran1, Emeline Pettex1, Léa David1,2, Ghislain Dorémus1, Hélène Falchetto1, Aurélie Blanck3,
Olivier Van Canneyt1, Vincent Ridoux1,4
1

Observatoire PELAGIS, UMS 3462 CNRS/Université de la Rochelle, 5 allées de l’océan, 17000 La Rochelle, France
EcoOcéan Institut 18 rue des Hospices 34090 Montpellier, France
3
Agence des Aires Marines Protégées, 44 bis quai de la douane, 29229 Brest cedex 2, France,
4
Littoral Environnement et Sociétés, UMR 6250 CNRS/Université de La Rochelle, 2 rue Olympe de Gouges, 17000 La Rochelle,
France
2

Cetacean abundance within the French Exclusive Economic Zone (EEZ) was estimated in the winter
2011 and 2012 and the summer 2012 by using aerial transect surveys. Both surveys were carried out
over the entire French EEZ, and extended across waters of neighbouring countries for the sake of
ecological consistency of surveyed areas: hence the whole Pelagos Sanctuary was studied with the
same sampling design. In the Mediterranean Sea, total winter and summer survey efforts were
13,750 km and 18,450 km respectively, of which 5,840 km and 8,710 km were covered within the
Pelagos Sanctuary. Most of the effort was conducted under Beaufort Sea state 3 or less (96% in winter
and 98% in summer). Analyses were carried out with Distance Sampling, allowing detection functions
to be modelled. Estimations were corrected to account for availability bias by taking published diving
behaviour statistics into account for each taxonomic group. Striped dolphins (Stenella coeruleoalba)
showed an increase in-group size between winter and summer seasons in the Mediterranean Sea;
estimated density and abundance within the Pelagos Sanctuary were approximately doubled (from
31,500 individuals in winter, 95%CI: 15,250-70,750, to 65,900 individuals in the summer, 95%CI:
35,800-126,600). Bottlenose dolphins (Tursiops truncatus) were estimated at 6,100 individuals
(95%CI: 3,600-10,300) in winter and decreased to 2,800 (95%CI: 2,100-3,800) in summer,
corresponding for both season to more than 40% of the species’ estimated abundance in the Northwestern Mediterranean Sea. Abundance of fin whales (Balaenoptera physalus) increased from 490
(95%CI: 150-1,800) in winter to 1,800 (95%CI: 1,040-3,300) in summer, corresponding to 39 to 47%
of the estimated abundance within NW Mediterranean Sea. This extensive aerial survey allows
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comparison with previous ship or aerial surveys within the Pelagos Sanctuary, or into a broader
regional context with the whole North-western Mediterranean Sea. This methodology represents a
relevant interest as monitoring tool of this 87,500 sq. km² Specially Protected Area of Mediterranean
Importance (SPAMI).

Figure 1. Bubble windows and observers within the plane, sperm whale (top), fin whale (below) and
sampling effort for the Mediterranean Sea (SAMM surveys).

3.2 Genetic, hormonal and toxicological analyses on large cetaceans in the Pelagos
sanctuary: results from 8 years data
Aurélie Tasciotti1
1

WWF France

Since 2006, WWF-France collects biopsy (skin and blubber samples) on fin whales, sperm whales and
pilot whales in the Pelagos Sanctuary. Three studies were carried out with this biological material:
genetic, toxicology, hormonal. The objective of this intervention is to present the results obtained.
We have highlighted the genetic identity of fin whales and estimated the size of the population of the
western north basin as around 1,700 individuals. Furthermore, the toxicological results show that all
cetaceans studied (Fin whales, Sperm whales and Pilot whales) are highly impacted by many persistent
pollutants (PCBs, OCPs, PBDEs). Otherwise, WWF-France has been conducting a new study about fin
whales’ hormonal status since 2010. At this time, we know that Pelagos Sanctuary is visited by
pregnant females (half of the females biopsied are pregnant).
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3.3 Results of a long-term research activity on stranded cetaceans along the Ligurian
coast of Italy, in the Pelagos Sanctuary
M. Ballardini1, F. Garibaldi2, C. Tittarelli1, A. Pautasso1, B. Iulini1, M. D. Pintore1, F. Giorda1, G. Di
Guardo3, S. Mazzariol4, E. Bozzetta1, K. Varello1, G. Serluca1, P. Acutis1, M. V. Riina1, L. Serracca1,
M. Goria1, B. Vivaldi1, D. Pavino1, M. Fioravanti5, A. Gustinelli5, M. Podestà6, C. Casalone1, W.
Mignone1**
1

Istituto Zooprofilattico Sperimentale del Piemonte, Liguria e Valle d'Aosta (IZSPLV), Italy, www.izsto.it
** Corresponding author: walter.mignone@izsto.it
2
Dipartimento di Scienze della Terra, dell'Ambiente e della Vita (DISTAV), University of Genova, Italy
3
Facoltà di Medicina Veterinaria, University of Teramo, Italy
4
Dipartimento di Biomedicina Comparata ed Alimentazione, University of Padova, Italy
5
Dipartimento di Scienze Mediche Veterinarie, University of Bologna, Italy
6
Museo Civico di Storia Naturale di Milano, Italy

Monitoring the health status of cetacean populations has important implications for their conservation,
as well as for human health, given the zoonotic potential of several cetacean pathogens. Research
activity on marine mammals stranded along the Ligurian coast of Italy, in the Pelagos Sanctuary, has
been performed since 1990, starting during the first massive Morbillivirus epizootic. Over time, the
activities carried out in collaboration among many institutions have allowed us to gain a great
experience in the management of stranding events, especially in identifying the main causes of death
and major pathologies or threats concerning the different cetacean populations in the Sanctuary.
Necropsies were performed on more than 80 specimens belonging to five species, mainly represented
by striped dolphin (Stenella coeruleoalba), but also at a lesser extent by bottlenose dolphin (Tursiops
truncates), fin whale (Balaenoptera physalus), Risso’s dolphin (Grampus griseus) and long-finned
pilot whale (Globicephala melas). The results allowed us to identify epizootics of different pathogens
(Morbillivirus, Toxoplasma gondii, etc.), collisions with boats (even for small species), by-catch in
fishing gear or other human interactions as causes of death. Other pathologies or disorders seem to be
strictly related to single episodes; on the basis of these findings, we can conclude that generally more
combined factors were the primary cause of death.

Figure 2. A) Striped dolphin carcasses ready for necropsy at IZSPLV, in Imperia; B) Brain of a striped
dolphin: Toxoplasma gondii cysts arranged in a chain. HE; C) A fin whale found dead inside the
Savona harbour, Italy, in 2011 (© IZSPLV and DISTAV)
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3.4 Abundance estimation and residency pattern of Cuvier’s beaked whale in the
Ligurian sea
Massimiliano Rosso1, Paola Tepsich1, Aurélie Moulins1
1

CIMA Research Foundation

Cuvier’s beaked whale (Ziphius cavirostris) is a pelagic, deep-diving species and the only beaked
whale commonly found in the Mediterranean Sea. DNA studies on Cuvier’s beaked whale pointed out
that the Mediterranean population could be both isolated (subpopulation) and relatively small.
However, the conservation status both in the Mediterranean and Pelagos waters is still unknown. In this
study we used mark-recapture data from the Ziphius project, a long-term photo-id study dedicated to
the Cuvier's beaked whale in the NM Mediterranean Sea. Photo-id data were collected between 2002
and 2013 in the Ligurian Sea to evaluate the abundance and trends in population variations, site fidelity
and residence patterns. More than 600 individual capture / re-capture events have been analysed. Our
abundance estimates indicated that about one hundred individuals inhabit this study area
(94 individuals, SD = 12 from left side identifications; 101 individuals, SD=14 from right side
identifications). The population was not closed, with the combined mark change, emigration rate and
mortality rate estimated at 9-10% per year for both left and right side identifications. For juvenile
individuals this rate grew up to 19-21% per year. Specimens of all age and sex classes showed similar
intra-annual residency patterns: individuals spent periods of days to weeks in the Genoa canyon waters
before leaving, and periods of weeks to over a month outside the canyon before entering the Genoa
canyon again. Approximately 20-25% of the studied population was in the study area at any time. Our
results pointed out that:
i.
individuals showed high site fidelity, especially adult animals;
ii.
because of their small population size, movement patterns and high site-fidelity Cuvier’s
beaked whales could be vulnerable to local extinction.

Figure 3. Photographs of Cuvier's beaked whale individuals collected during this study (© M. Rosso,
CIMA Research Foundation)
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4.

IMPACT OF HUMAN ACTIVITIES
4.1 Studies on impact of some human activities on cetaceans in the Pelagos Sanctuary

Léa DAVID1 and Nathalie DI-MEGLIO1
1

EcoOcéan Institut, 18 rue des Hospices, 34090 Montpellier, France

Conserving marine biodiversity in open vast areas like the Pelagos Sanctuary is a challenge when
considering highly mobile animals like cetaceans. One of the first things that can be done for the proper
conservation is to determine the negative impacts caused by human activities that may exist on
cetaceans. The extents of the impacts, the place and the period where the animals are the most affected
are information necessary to propose mitigation measures, to reduce the impact on the cetaceans in the
Marine Protected Area.
Since several years different studies have been achieved concerning three main direct threats caused by
human activities in the Pelagos Sanctuary: by-catch, ship strike and harassment. Involving different
partnerships, EcoOcéan Institut and partners lead studies dedicated to bring concrete elements to
managers. By-catch of small delphinids has been estimated for a particular fishery called “thonaille”
and measures were proposed to reduce by-catch before this fishery was forbidden by Europe.
Estimations of the number of animals struck and injured, and maps of collision risk areas for large
cetaceans (fin and sperm whales) and large commercial vessels have been produced. A procedure
through the International Marine Organization (IMO) should be launched to reduce the speed of the
vessels, thus also the number and gravity of strikes, in the Pelagos Sanctuary. Maps of collision and
harassment risk areas for all cetaceans by leisure vessels along the continental French coast have been
produced in order to highlight coastal areas and species at risk. The same maps have also been realized
for whale watching offshore French Mediterranean coasts and can evolved to follow the potential
growing impact of this growing activity. All these results show that cetaceans are threatened merely in
summer, sometimes by different human activities, sometimes in vast areas. To mitigate the impacts on
cetaceans, solutions should sometimes be local or sometimes global, showing the difficulties at
conserving these species even in a Marine Protected Aarea and the need to monitor continuously the
evolution of the threats.

Figure 4. Marine traffic at sea (© L. David/EcoOcéan Institut, 2011)
4.2 Preliminary report about the marine traffic into the Pelagos Sanctuary as an asset for
the designation of the Pelagos Sanctuary as a Particularly Sensitive Sea Area
Coomber F.1,2, Belhajer A. 1,2, Tepsich P. 1,2, Rosso M. 1 and Moulins A.1
1.
2.

CIMA research Foundation (Italy)
DIBRIS, Università degli Studi di Genova (Italy)

Within the Pelagos Sanctuary, marine traffic is very intense and is still in expansion. The active ports in
the area are numerous. The impacts on cetaceans are multiple: risk of collisions, noise pollution,
chemical pollution and also the animal disturbance into their habitat. So, it became a priority for the
Pelagos Sanctuary to undertaken some specific actions including an evaluation of the spatial and
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temporal dynamic of the marine traffic. This work presents a preliminary report about the data
collected since May 2013, by an AIS antenna, located at Savona. All data received continuously in
real-time have been archived. Continuous data allow exhaustive studies of the change in space and time
of the grids composites (with the type of boats, the covered distance, the average speed and the average
ship size). In August, for instance, the commercial shipping is more intense than in May. The number
of distinct vessels navigating into the northern area of the Pelagos Sanctuary during a 5-month period
of 2013 is 2,528. The cumulative number of the distinct vessels per day increases constantly in time
(10-12 new ships per day), thus the total distinct ships is particularly high and our study period is not
enough to estimate this number. Ship flags are coming from 81 countries with 21.7% of all the vessels
come from one of the Pelagos member states. The highest number of flags belongs to Italy with
473 vessels from 2,528 unique. The percentages per type of ships with its flag from a Pelagos Country
are 79% of services ships; 58% of passenger ships; 8.5% of cargos; 27% of tankers and 12.5% of
pleasure crafts. Analysing the speed per type of boats and their size, it is clear that passenger are faster
but, at the same time, they are smaller so the risk of collision may be lower. All these results are
fundamental assets for the designation of the Pelagos Sanctuary as a Particularly Sensitive Sea Area.
4.3 Mapping shipping noise in the Pelagos Sanctuary (French part) through acoustic
modelling to assess potential impacts on marine mammals
Alessio Maglio1, Cristiano Soares1,2, Medjber Bouzidi1, Fredrich Zabel1,2, Gianni Pavan3, Yanis
Souami1
1

SINAY, 117 Cours Caffarelli, 14000 Caen France
MarSensing, Centro Empresarial Gambelas, Campus de Gambelas, Pavilhão A-5, Sala 5.1, PT-8005-139 Faro, Portugal
3
CIBRA – Università di Pavia, Via Taramelli 24 – 27100 Pavia, Italy
2

Parties to the Pelagos Agreement are committed to assess human threats affecting marine mammals in
the Sanctuary area. Anthropogenic noise is known as a major threat and needs to be monitored. Based
on sound propagation modelling and ship tracking data (Automatic Identification System, AIS), noise
from shipping was assessed in the French part of Pelagos Sanctuary (45 000 sq. km) during summer
2012. Sound propagated by ships was computed at 80 m depth, as a function of water temperature,
salinity, bathymetry and seafloor type. Low frequencies (≤ 1 kHz) were considered in the model, as this
is the main frequency range of interest for shipping noise. The highest average noise levels were
reached in front of the French Riviera, in the North Western part of Corsica, and between the French
Riviera and the North of Corsica (> 110 dB re 1µPa rms, maximum was 126 dB re 1µPa rms). In a
great part of such areas, sound levels exceeded 100 dB 95% of time, 110 dB 50% of time, and 120 dB
5% of time. Maximum instantaneous levels reached more than 140 dB re 1µPa (rms). Based on known
thresholds for negative effects (120 dB rms), our results show that noise levels were sufficient to cause
behavioural disturbance. In parallel, the acoustic model was used to set up a real-time noise mapping
system, which generates a new noise map every 10 minutes and displays it on
www.oceannoisemap.com. The information gathered represents a first assessment of noise levels in the
Pelagos Sanctuary and can be used as a basis for management purposes. Moreover, a real-time
monitoring tool is provided to implement long term acoustic monitoring programmes. Several tasks are
currently planned to increase the information achievable, including the implementation of impulsive
noise sources in the model, and the assessment of noise conditions at different depths, according to
feeding ground depths of different cetacean species.

A

B

Figure 5. A) Current version of www.oceannoisemap.com, a real-time acoustic monitoring tool
(presently displaying shipping noise); B) Sound levels exceeded during 5% of the study period
(Exceedance levels). Scales in dB re 1µPa rms (© SINAY).
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4.4 Studying the movements of large cetaceans to define ship strike risk areas: an
experimental protocol
Jerome Couvat1, Pascal Mayol1, Morgane Ratel1, Delphine Gambaiani1
1

Souffleurs d’Ecume

Fin whales (Balaenoptera physalus) and sperm whales (Physeter macrocephalus) are the two large
resident cetacean species in the Mediterranean Sea. Their populations face many threats, one of the
main being collisions with large ships. The REPCET system (REal-time Plotting of CETaceans) was
developed in order to reduce the risks of ship strikes. This computer device allows ships to mutually
exchange the positions of the cetaceans spotted on their way in real time through a satellite
communication. Cetacean observations are displayed on a map interface, and a risk area grows around
the position of the animals to account for its movements. In defining these risk areas, the team had to
face the challenge of creating a simple, ergonomic graphic representation while considering the great
variability of the collected data. To define and improve the parameters of these dynamic risk areas, data
on the swimming speed and displacements for both species are collected each year since 2009 in the
Pelagos Sanctuary. To account for the trajectory of the animals, speeds were calculated for all the
possible combinations of points of the track, and not only successive points. These speeds, allowing a
2-demensional approach, were called “spatial linear speeds”. Between 2009 and 2013, 162 hours of
effort were carried out, allowing 27h of observations including 19h with 28 fin whales and 8h with 12
sperm whales. Only data with full dive cycles and definite identification of the individual followed
were kept for analysis. An analysis of variance of speeds according to the distance of observation
allowed us to remove all observations made further than 700 m away. For fin whales, results showed an
average spatial linear speed of 3.66± 2.48 km.h-1. Calculations could not be performed for sperm
whales because of a lack of robust data. Speeds were therefore taken from the literature.
4.5 Are baleen whales exposed to micro-plastics toxicological threat? The case study of the
Mediterranean fin whale (Balaenoptera physalus)
M. -C. Fossi1, C. Panti1,2, D. Coppola1, M. Baini1, M. Giannetti1,2, L. Marsili1, I. Caliani1, C. Guerranti1,
G. Lauriano3 , S. Panigada4, J. Urban5

1
Department of Physical, Earth and Environmental Sciences, University of Siena, Via P.A. Mattioli 4, 53100, Siena, Italy,
fossi@unisi.it
2
Department of Life Sciences, University of Siena, Via A. Moro 2, 53100, Siena, Italy
3
ISPRA, Rome, Italy
4
Tethys Research Institute, Viale G. B. Gadio 2, 20121 Milano, Italy
5
Departamento de Biología Marina, Universidad Autónoma de Baja California Sur, La Paz, Mexico

The emerging issue of micro-plastics (plastic fragments smaller than 5 mm) in marine environment is
recently raising increasing attention. The impacts of micro-plastics on baleen whales, which potentially
undergo to the ingestion of micro-litter by filtrating feeding activity, are largely unknown. This case
study examines the Mediterranean fin whale (Balaenoptera physalus), one of the largest filter feeders
in the world. With each mouthful, the whales can trap approximately 70,000 l of water, and their
feeding activities include surface feeding. They could therefore face risks caused by the ingestion and
degradation of micro-plastics. Micro-debris can be a significant source of lipophilic chemicals
(primarily persistent organic pollutants – POPs), including phthalates. These chemical pollutants can
potentially affect marine organisms, are potential endocrine disruptors and can affect population
viability. We explore the toxicological effects of micro-plastics on fin whale comparing two
populations living in areas characterized by different human pressure: the Pelagos Sanctuary
(Mediterranean Sea -IT-FR) and the Sea of Cortez (MX). The work is implemented through four steps:
1. collection/count of micro-plastics in the Pelagos Sanctuary (Mediterranean Sea);
2. detection of phthalates in superficial neustonic/planktonic samples;
3. the detection of phthalates in Mediterranean stranded fin whales;
4. the detection of phthalates and biomarkers responses (CYP1A1, CYP2B, lipid peroxidation)
in skin biopsies of fin whales collected in the Pelagos Sanctuary (n=18) and Sea of Cortez
(n=7).
High presence of plastic particles have been detected in superficial neustonic/planktonic samples
collected in the Pelagos Sanctuary areas investigated (mean value 0.62 items/m3) with high
concentration of phthalates (DEHP and MEHP), used as tracers of plastic derivatives. MEHP
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concentrations were detected (57.9 ng/g), in blubber samples of five stranded fin whales collected
along the Italian coasts.
Finally, relevant concentrations of MEHP and higher biomarker responses (CYP1A1, CYP2B, lipid
peroxidation) were detected in the skin biopsies of fin whales collected in the Mediterranean areas in
comparison to the specimens of Sea of Cortez. These results is the first evidence of the potential
toxicological impact of micro-plastics in a baleen whale and suggests the use of phthalates as a tracer
of the intake of micro-plastics through the ingestion of micro-debris and plankton. These investigations
underscore the importance of future research on the detection of the toxicological impact of microplastics in filter-feeding species such as mysticete cetaceans, the basking shark and the devil ray. The
results also underscore the potential use of these species in the implementation of Descriptor 10
(marine litter) in the EU Marine Strategy Framework Directive.
5.

IDENTIFICATION OF CRITICAL HABITATS AND KEY AREAS
5.1. Risso’s dolphin’s frequenting the French Mediterranean waters

Hélène Labach1,3, Frank Dhermain1,3, Jean-Michel Bompar1, Franck Dupraz1,3, Jérôme Couvat1, Léa
David2,3 and Nathalie Di-Méglio2,3
1

GECEM Groupe d’Eutde des Cétacés en Méditerranée, clinique vétérinaire du redon, 13 boulevard du redon, 13009 Marseille,
France
2
EcoOcéan Institut, 18 rue des Hospices, 34090 Montpellier, France
3
GIS3M Groupement d’Intérêt Scientifique pour les Mammifères Marins de Méditerranée, Parc national de Port-Cros, allée du
castel Sainte Claire, BP70220, 83406 Hyères cedex, France

82 groups of Risso’s dolphins were photo-identified since 1989 by GECEM and EcoOcéan Institut in
the French Mediterranean waters (mainly in the Gulf of Lion and Provence). 73% of the sightings
occurred on the slope between 200 and 2,000 meters deep and 24% in the pelagic waters. Among the
894 photo-identifications realized, 177 recaptures (20%) concerning 122 dolphins were identified. 75%
of the recaptures occur within 100 km and 63% within 50 km. A fidelity rate calculated for different
areas show a high fidelity 0.78 (SD=0.25) for the West Provence continental slope, where the sightings
occur mostly during the end of summer and beginning of September, and a transient use of the offshore
area. The results show that the Ouest Provence area is frequented faithfully every year for periods up to
18 years and constitute most probably a privileged feed area for this population. The intra-annual
recaptures show dolphins moving on the slope over distances up to 120 km. Two dolphins were
observed in very remote areas, suggesting some long distance moves between the Gulf of Lion and the
Ligurian Sea. The comparison with other catalogues in the North-Western Mediterranean basin should
improve the understanding of the movements and the structure of the Risso’s dolphin’s population.

Figure 6. Risso’s Dolphins in north-western Mediterranean Sea (© H. Labach-GECEM)
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5.2. The Bottlenose dolphins in the Pelagos Sanctuary: distribution, movements, network
structure and abundance
G. Gnone1, M. Bellingeri1, F. Fossa1, M. Carnabuci2
1

Acquario di Genova, Area Porto Antico, Ponte Spinola, 16124 Genova, Italy
Università degli studi di Messina, Dipartimento di Biologia Animale ed Ecologia Marina, Salita Sperone, 31, 98166 Messina,
Italy
2

The bottlenose dolphin is regular specie in the Pelagos Sanctuary (North Western Mediterranean Sea).
Its abundance and ecological habits were the objective of an extensive cooperative research work,
which involved about 15 groups operating in the Pelagos area from 1994 to 2011. Geo-referred data
and photo-ID data were collected by each group involved, following standard criteria. The datasets
were then compared and a matching process was performed. The association patterns were analysed to
detect the network structure of the meta-population. A total of 213,651 km of effort tracks were
covered during the research period, producing 994 sightings. Photo-ID data were collected in 605
sightings and 806 adult bottlenose dolphins were reliably identified. The sighting distribution
confirmed the shelf limited distribution of the bottlenose dolphin, with preference for shallow waters
below 100 m depth. According to the cross-analysis of the photographic catalogues, bottlenose
dolphins show a good level of phillopatry, with maximum displacements usually within 80 km (50 km
on average).
A minority of dolphins exhibit more wide-ranging journeys, travelling up to 427 km between sub-areas.
The network structure seems to be shaped by local geo-morphological and ecological features of the
residency areas, possibly producing different specialization in the feeding habits. Two main
(sub)populations could be identified, one cantered on the eastern part of the sanctuary and the other one
around the west coast of Corsica. In 2006 the eastern (sub)population was estimated to comprise
510-552 individuals, while 368-429 individuals were estimated in the Corsican (sub)population. A total
of about 1,000 specimens were estimated to live in the Pelagos area in the same year. The designation
of a number of Special Areas of Conservation (SACs) under the Habitats Directive is discussed as a
possible tool to protect the bottlenose dolphin in the Pelagos Sanctuary and in the whole of the
Mediterranean Sea.
5.3. Fine scale habitat use of fin whales within and beyond the Pelagos Sanctuary: should we
reconsider its borders?
Simone Panigada1, Enrico Pirotta1,2, Alexandre Zerbini3, Giuseppe Notarbartolo di Sciara1
1

Tethys Research Institute, Viale G.B. Gadio 2, 20121 Milan, Italy
Institute of Biological and Environmental Sciences, University of Aberdeen, AB24 2TZ Aberdeen, UK
3
National Marine Mammal Laboratory, Alaska Fisheries Science Center, Seattle, WA, 98115-649, USA
2

Location-only satellite transmitters (SPOT5, Wildlife Computers) were attached to eight individuals in
the Pelagos Sanctuary (September 2012). Deployments occurred as late in the summer as possible, to
maximise information outside known summer feeding grounds. Fine scale associations with
oceanographic features and potential feeding habitats within the Sanctuary have been investigated.
Tagged fin whales remained in the Pelagos Sanctuary feeding ground longer than expected, possibly
due to the current particularly mild climate conditions which allowed prolonged feeding activities in
the area. Two individuals left the Pelagos area and moved towards the Balearic Islands, remaining in a
defined area (100 x 100 km) for approximately 20 days before moving towards the Gulf of Lions. We
used a Bayesian hierarchical state-space model to discriminate between transiting and area-restricted
search (ARS) behaviour. The animals were found to predominantly engage in ARS behaviour, while
showing only short-term transiting between areas. The occurrence of ARS behaviour will be associated
with environmental variables to investigate the mechanisms driving the animals’ habitat choice. We
suggest to design and to manage a zoned system whereby areas containing cetacean critical habitats
outside and within the Sanctuary boundaries are afforded protection. Such system would also
contribute to strengthen the bases for the identification of CBD’s Ecologically or Biologically
Significant Areas (EBSA) in the region, and support the implementation of a Marine Spatial Planning
scheme whereby human activities impacting on cetaceans can be made to coexist with environmental
protection. Alongside information on threats (e.g. vessel traffic), telemetry data are important for
helping to develop focussed mitigation measures and providing baseline data to measure their
effectiveness.
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6.

CONCLUSIONS AND PERSPECTIVES

In order to improve management options for marine mammal conservation, several scientific studies
have been conducted in the Pelagos Sanctuary among which 71 studies have been funded and
published in the framework of the Pelagos Sanctuary activities since the creation of the Agreement
until April 2014.
6.1 Monitoring study methodologies and research techniques
The use of different methodologies and techniques, as describe below, have provided important
information on cetaceans abundance, distribution, demography, diet, habitat, health and population
structure:
- satellite telemetry;
- aerial survey or boat survey (aboard dedicated platforms or opportunistic platform such as
ferries, helicopter, etc.);
- passive acoustics;
- boat based photo-identification and survey (both aboard dedicated platforms and aboard
opportunistic plate-form such as eco volunteer sailing vessel with scientific background or
whale watching operators);
- biopsy with genetic, hormonal and toxicological analysis;
- necropsy with anatomopathological, microbiological, biomolecular, histological,
immunohistochemical, parasitological, toxicological, genetic and stomach content analysis.
Some other methodologies, as describe below, have provided information on the impact of human
activities such as chemical and acoustic pollution, marine traffic, professional fisheries, industrial
prospection at sea and military and whale watching activities:
- water analysis;
- AIS data analysis;
- noise impact model;
- boarding with fishermen to assess by-catch or depredation events;
- necropsy to assess the cause of death of cetaceans found stranded or dead at sea.
The workshop showed that many scientific studies have been carried out by different teams in several
local areas of the Sanctuary. Studies gathering data from different structures and countries are
increasing and have to be reinforced.
Proposal 1
Management of opportunistic data should be improved and new technologies developed as web
platform making easy data collection and harmonization with specific standard in compliance with the
INSPIRE Directive.
Proposal 2
Research effectiveness could be improved by implementing:
- a monitoring of the abundance at local level and in different geographic representative areas on a
yearly basis;
- and another one at global level with a time period of maximum 6 years (in compliance with the
Habitat Directive).
Monitoring should be conducted at each season and at least during summer and winter.
Proposal 3
Serological investigations/examinations against Morbillivirus, Toxoplasma gondii and Brucella spp.
should be systematically performed on cetaceans found dead.
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6.3 Knowledge on cetacean populations
Results from scientific studies show that 8 species have been confirmed as regular in the Pelagos
Sanctuary. For the first part, population has been estimated (from previous works in summer, and
recently from winter and summer aerial surveys, Observatoire Pelagis, 2013). In general, trend in the
abundance could not been assessed yet.
6.3.1 Striped dolphin
From 30,000 individuals in winter to 60,000 in summer in the Pelagos Sanctuary, over the continental
slope1. However, the study of Panigada et al. (2011) estimates the population around 19,600 individuals
in winter and around 39,000 individuals in summer.
6.3.2 Bottlenose dolphin
About from 6,000 individuals in winter to 3,000 in summer in the Pelagos Sanctuary. However,
Lauriano et al. (2012) and Gnone et al. (2011) estimated the population of the bottlenose dolphin in the
Pelagos Sanctuary around 1,000 individuals. The difference can be explained by the different methods
used (Gnone et al. use the photo-id method while Laran et al. and Lauriano et al. use aerial survey
method) and/or with the behaviour of the animals. The distribution of the sightings indicates a strong
affiliation of the bottlenose dolphin to living in relatively shallow waters, on the continental shelf
(Gnone et al., 2011) but Laran et al. (2013) had observed some oceanic dolphins in the Mediterranean.
Different unit may be identified, in the north-eastern Pelagos Sanctuary area and the north-west cost of
Corsica, possibly due to a local specialization, especially in the feeding techniques – possibly including
opportunistic depredation (Fondazione Acquario di Genova, 2013). The higher abundance estimated in
winter (aerial survey, Observatoire Pelagis) with oceanic sightings need to be confirmed, considering
more finely the population structure in the area.
6.3.3 Fin whale
Around 500 to 1,800 individuals in the north western basin of the Pelagos Sanctuary, in the oceanic
zone). Half of the biopsied female (n=123) in the French area was pregnant (WWF France, 2013).
However, the study of Panigada et al. (2011) estimates the abundance around 150 individuals2 in the
Pelagos Sanctuary.
6.3.4 Cuvier’s beaked whale
A population unit of about 100 individuals inhabits the Ligurian and Corsica Seas (western Pelagos)
with no significant trends in abundance in the recent year. No abundance estimates from the Tyrrhenian
Sea (eastern Pelagos). The amount of dispersal between the eastern and western parts of Pelagos is not
known yet, however it might be very low or even absent (CIMA Foundation, 2014).
Similarly to Cuvier’s beaked whale and for the following species, data are not sufficient to determinate
the population at the Sanctuary scale but on going studies described below are carrying out.
6.3.5 Sperm whale
The specie could be observed in the continental slope and oceanic zone. It seems that sperm whale
recorded during summer are sexually mature males engaging in feeding activity.
6.3.6 Long-finned pilot whale
The specie could be observed both in the slope and the abyssal plain mainly observed during the end of
summer and the beginning of September.
6.3.7 Risso’s dolphin
The specie could be observed in the slope.
6.3.8 Common dolphin
The specie could be observed over the shelf.

1,2

Panigada+S,+Lauriano+G,+Burt+L,+Pierantonio+N,+Donovan+G+(2011)+Monitoring+Winter+and+Summer+Abundance+of+Cetaceans+in+the+
Pelagos+Sanctuary+(Northwestern+Mediterranean+Sea)+Through+Aerial+Surveys.+PLoS+ONE+6(7):+e22878.+
doi:10.1371/journal.pone.0022878
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Proposal 4
In the future, knowledge on cetaceans should be increased and in particular results from on going
photo-identification studies on sperm whale and Risso's dolphin are needed. Studies on long-finned
pilot whales and common dolphin should be carried out. Dedicated photo-id study on common dolphin
may not work because the species is too rare in the Pelagos therefore the individuals recapture rates
will be too low for robust results. Scientific studies on abundance estimate and population structure on
all marine mammals species should be implemented in order to assess the trend in their abundance and
the dispersal between different population units inside the Pelagos borders should be investigated.
Proposal 5
In parallel, network should be increased between scientists of the three Parties to the Agreement,
between MPAs inside the Sanctuary and of course between Pelagos and regional instruments such as
ACCOBAMS, RAMOGE, MedPAN. The constitution of photo-id catalogues at Pelagos scale could be
recommended.
6.4 Impacts of human activities
Several threats occur regularly in the Pelagos Sanctuary with:
• direct impacts: ship strikes from marine traffic, by-catch events from professional fisheries,
harassment from whale watching activities and noise from marine traffic and oil and gas
prospections at sea. Some cases of intentional killing have been recorded too.
• indirect impacts: pollution from pesticides, discharges at sea, marine litters and microplastic,
reduction of food stock, habitat loss and climate change.
All these impacts contribute to increase cetaceans susceptibility to infectious diseases (Morbillivirus,
etc.) and parasites.
6.4.1 Pollution
Studies from biopsy samples stress the fact that all large cetaceans are highly impacted by many
persistent pollutants such as PCBs, OCPs and flame-retardants PBDEs, with various degrees. Males are
significantly more contaminated than females, since females discharge pollutants during pregnancy and
nursing.
Moreover, high presence of plastic micro-particles has been detected in neustonic/planktonic samples
from Pelagos waters and high concentration of phthalates (a plastic derivative) has been found in fin
whales.
6.4.2 Ship strikes
In the northern area of the Pelagos Sanctuary, the activity of marine traffic is increasing (about 10-12
new boats recorded by the CIMA AIS antenna every day in summer) and most of the activity is related
to cargo vessels. Vessel speed has been recorded from 10 to 18 knots with an average of 13 knots
(CIMA Foundation, 2013).
Until today, 10 commercial vessels are equipped with the REPCET System (Real-Time Potting
Cetaceans) in the Pelagos Sanctuary (Souffleurs d’Ecume, 2014).
Fin whales and sperm whale are the most impacted species by ship strikes.
6.4.3 Noise
In the study conducted by SINAY on the acoustic impact of marine traffic in the French part of the
Pelagos Sanctuary, highly noisy areas were identified and a real-time mapping system was developed,
displayed online on www.oceannoisemap.com. Known thresholds for the onset of negative effects
(120 dB re 1µPa (rms) for behavioural effects for cetaceans and 140 re 1µPa (rms) for beaked whales)
were exceeded in different zones across the area (SINAY, 2013). These results could support cetacean
conservation policy concerning the impact of underwater noise.
6.4.4 Infectious diseases and parasites
Negative impacts make cetaceans vulnerable to infectious diseases and parasites. Cetacean
Morbillivirus (CeMV) is a recurrent pathology responsible of at least 4 epidemic events since the 90’s
in the Mediterranean Sea; the Pelagos Sanctuary was involved in at least two occasions. Toxoplasma
gondii seems to be an emergent pathogen in the Pelagos Sanctuary area.
For some reason, the Ligurian Sea was not touched by the recent unusual mortality event of striped
dolphins recorded in 2013 in the Central and Southern Tyrrhenian Seas.
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Proposal 6
The role of environmental factors, as bioaccumulation of pollutants, in the emergence/recurrence and
severity of pathologies in cetaceans, including Morbillivirus infections, in the Pelagos Sanctuary area,
should be assessed. The use of phthalates as a tracer of micro plastic ingestion of micro debris and
plankton is suggested. The use of fin whales in the implementation of Descriptor 10 (marine litter) in
the EU Marine Strategy Framework Directive could be proposed.
Proposal 7
REPCET system should be spread and tested to evaluate its potential mitigation effect (need to have at
least 30 equipped vessels in the Pelagos area).
Proposal 8
Noise mapping should be improved and coupled with existing model-based habitat mapping systems in
order to produce risk maps. Impulsive noise sources should be implemented in the model.
Proposal 9
Whale watching high quality label or rules/limits should be activated soon for managing activity in a
sustainable way.
Proposal 10
Evolution of human activities should also be monitored.
6.5 Identification of critical habitat and key areas
In general, no map of critical habitat at the Sanctuary scale is available yet. Some maps of potential
habitat and sightings maps were produced.
6.5.1 Fin whale
The potential fin whale feeding habitat is mapped by the Join Research Center of the European Union.

A

B

Figure 7. A) Multi-annual (1998 to 2013) composite of potential fin whale (FBW) feeding habitat in
the western Mediterranean (Druon et al.). B) Mean absolute anomaly of potential fin whale feeding
habitat in the western Mediterranean (1998 to 2013) – index of inter-annual variability (Druon et al.).
A study of Panigada et al. (ECS, 2013) conducted with tags shows that the fin whales of the Pelagos
Sanctuary leaves the Sanctuary for the Balearic Sea and then go back to the Pelagos Sanctuary.

Figure 8. Trajectories followed by tagged fin
whales - Panigada et al. (ECS, 2013).
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6.5.2 Bottlenose dolphin
The distribution of bottlenose dolphin is confined to the continental shelf (<200m), with a clear
preference for shallow waters of less than 100 m depths, probably in consequence of the feeding habits
on benthic and demersal species.
The eastern portion of the Pelagos area and the north-east cost of Corsica, while having different
ecological and physiographic traits, both seem to offer a favourable habitat to resident bottlenose
dolphin populations. The structure of the (meta)population seems to be shaped by the ecological and
physiographic characteristics of the area, and the boundaries between (sub)populations seem to
coincide with the habitat borders. Ecological specialization in the foraging activity, possibly including
opportunistic feeding on the discards from different fishing activities, may have caused a (partial)
separation between the two (sub)population (from Gnone et al., see paragraph 5.2).

Figure 9-Figure 10. Using of the spring embedding layout to visualize the Pelagos bottlenose dolphin
population network (806 individuals in 605 sightings). Length of edges is not influenced by their
strength and their spatial distribution does not reflect a particular geographical localization. The
different colours correspond to the different sub-areas (A, B, C, D, E, F); in parentheses the number of
individuals sighted in the same sub-area. Points with more colours show individuals sighted in more
than one sub-area. Grey points (OUT) represent individuals sighted out of sub-areas (from Gnone et al.,
see paragraph 5.2).
6.5.3 Risso’s dolphin
In the study carried out by GECEM, 73% of the sightings occur on the slope (200-2,000 m) and 24% in
the pelagic waters. Sightings all year round but mostly between June and September (Labach et al.,
2012).

Figure 11. Location of Risso’s dolphins photo-identified groups since 1989 (Labach et al., 2012).
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6.5.4 Cuvier’s beaked whale
The Ligurian Sea population might act as a population "component" of a Mediterranean
(meta)population where it is probably connected to other components through dispersal (mainly
juveniles). However the impact of dispersal from/to this population is still unknown.

Figure 12. Photos matching Cuvier’s beaked whale in the Pelagos Sanctuary.
Three different areas has been investigated. The preliminary results indicated that the A and B areas
seems to be occupied by the same population. (Results for areas A and B are from CIMA Foundation
database; results for area C are from the project "Comportement du Ziphius, cycles de sonde et de
surface. La distribution du Ziphius dans le Sanctuaire PELAGOS", Gannier A., 2012).
Proposal 11
In order to protect habitat and population of marine mammals, it’s necessary:
- to improve the knowledge on the identification and use of critical areas for the populations observed
in the Sanctuary;
- to strengthen the bases for the identification of CBD’s EBSA;
- to consider the Special Areas of Conservation (SACs) under the Habitats Directive as a possible tool
to protect the bottlenose dolphin in favourable areas.
Proposal 12
It was suggested not to necessarily reconsider the borders of the Pelagos Sanctuary, but maybe to
design and manage some zoned system areas containing cetacean critical habitats outside and within
the Sanctuary boundaries.
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Risorse” of the University of Messina and Prof. Emilio de Domenico.
Fine scale habitat use of fin whales within and beyond the Pelagos Sanctuary: should we
reconsider its borders?
Simone Panigada, Enrico Pirotta, Alexandre Zerbini, Giuseppe Notarbartolo di Sciara
Satellite telemetry project in the Pelagos Sanctuary has been funded by the Italian Ministry of the
Environment. The research has been conducted on special authorizations by the competent authorities
of France, Italy, and the Principality of Monaco and is carried out in the utmost respect of both legal
and ethical animal welfare criteria. Research permits issued by:
• Italy: Ministero dell’Ambiente e della Tutela del Territorio e del Mare, Direzione Generale per
la Protezione della Natura e del Mare, Divisione II, tutela della biodiversità.
• France: Direction régionale de l’Environnement, de l’Aménagement et du Logement des
Provence-Alpes-Côte d’Azur su richiesta del Ministère de l’Écologie, du Développement
Durable, des Transports et du Logement.
• Monaco: Département de l’Équipement, de l’Environnement et de l’Urbanisme, Direction des
Affaires Maritimes.
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