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“
We have taken the ocean for granted, and today we face what I 

would call an “Ocean Emergency”

At the UN Ocean Conference in Lisbon, UN Secretary-General
António Guterres urged the international community to
commit and unite around the protection of our seas;
highlighting that the ocean connects us all and is essential
to life on our planet and to our future.

We reaffirm that climate change is one of the greatest
challenges of our time. We are deeply alarmed by the
adverse effects of climate change on the ocean and marine
life.

United Nations Decade of Ocean 

Science for Sustainable 

Development (2021-2030)
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https://www.un.org/en/conferences/ocean2022


▪ Generate the scientific knowledge and supporting

infrastructures and partnerships needed for

sustainable development of the ocean.

▪ Provide ocean science, data and information to

inform policies for a well-functioning ocean in

support of all sustainable development goals of

2030 Agenda.

“Our ocean, our future, our 

responsibility: call for action”
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In 2021, the World Organisation for Animal
Health (WOAH) launched its global Aquatic
Animal Health Strategy: an ambitious call to
action to improve the sustainability of aquatic
animal health systems.
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Aquatic Animal Health Strategy

As the emergence of new diseases is likely to continue, driven by factors such as climate
change, unsustainable farming practices or unregulated trade, careful management of the
health of aquatic animals is crucial. Most of these diseases severely impact the aquatic
animal production sector, but also the open ecosystems in which these populations
often live.

https://www.woah.org/en/document/oie-aquatic-animal-health-strategy-2021-2025/
https://www.woah.org/en/document/oie-aquatic-animal-health-strategy-2021-2025/


Why are these species so important for 
the environment and for us?

They are susceptible to terrestrial pathogens

that are contaminating the marine environment and

which also affects humans

They are physiologically close to humans and at

the top of the trophic chain which makes them an

early indicator of effects caused by toxic

environmental contaminants

Marine Mammals are  sentinels for the 

health of the Mediterranean



WOAH
Collaborating Center for 

“Marine Mammal Health”

87th OIE General Meeting, 
Paris, 2019

Establishment of the WOAH 
Collaborating Centre for Marine 

Mammal Health.



Mediterranean sea

biodiversity 
hotspot 
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CONTEXT:
THE MEDITERRANEAN SEA 

Impact of anthropic activities is proportionally stronger 
than in any other basin



Mediterranean is   home 
to several species of 

marine mammals 

two are now classified as “endangered” 

(Physeter macrocephalus and 

Balaenoptera physalus) 

one as “vulnerable” (Ziphius cavirostris) by 

the IUCN Red List Categories.



The Italian II.ZZ.SS 
network for the diagnosis 

of stranded marine 
mammals 



OUR ACTIVITIES

1. Necroscopy
and sampling

2. Laboratory
analysis

3. Reporting 
activities



Our activity results 

Every year, along the Italian coastline there
are about 150-200 strandings, among them
our network gets to examine about half of
them (39% - 52%).



Our activity results 



Noise pollution

Toxicological stress

Marine litter

Ship strike

By-catch

Climate
change

Infectious biological 
agents 

The world’s seas and
oceans have never
been more impacted by
human activities than
they are today.



How is climate change affecting marine ecosystem?

F.M.D. Gulland, J.D. Baker, M. Howe et al., 2022
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How is climate change affecting marine ecosystem?

F.M.D. Gulland, J.D. Baker, M. Howe et al., 2022
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These interactions of 

mechanism  are very 

complex 

and unfortunately 

important

data are still missing 

to better understand

the interaction 

between climate

change and MM 



Pelagos Sanctuary 
area

The Sea Surface
Temperature (SST)
anomaly recorded on
22 July 2022, data
show up to
+5°C persisting along
the coasts of France
and Italy.

Credit: European Union, Copernicus Marine 
Environment Monitoring Service. July 22.

Extreme climatic events: 
record breaking temperatures in 

the Mediterranean sea



Extreme climatic events: 
flood events in the Mediterranean sea

Credit: European Union, Copernicus Monitoring 
Service. October, 2020.

Pelagos Sanctuary 
area

Flood events in recent
years cause mud and
debris to be washed
into the sea by river
floods.



RISK OF MARINE 
MAMMALS 

CONTRACTING  
INFECTIOUS AGENTS 

FROM 
WASTEWATERS.

Climate change  plays an 
important role:

rainfalls, storms, floods 
landslides increase the risk 

of  developing disease



Emerging pathogens
in the Mediterranean from  land to sea

Toxoplasma 
gondii

Listeria 
monocytogenes

Sarcocystis spp
Salmonella 

1, 4 [5], 12:i:-

Erysipelothrix
rhusiopathiae

Rhodococcus
equii

Brucella
ceti



Toxoplasma gondii

20192016 2017 20182015 2020

9/57
15,8 %

5/58
8,6 %

3/51
5,9 %

9/68
13,2 %

15/88
17 %

10/87
11,5 %

2021

12/84
14,3 %

Map of positive cases, positive animals
stranded particularly in the Pelagos
Sanctuary, south Thyrrenian sea and Adriatic
sea.
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Pintore et al., 2018;  Grattarola et al. 2016



Listeria monocytogenes
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20172015

1/57
1,7 %

2/78
2,5 %

First case of neuro-
listeriosis in a cetacean
species (Grattarola et al.,
2016).

A. Map of positive cases, all animals stranded in the
Pelagos Sanctuary along the Ligurian and Toscan
coastline.

A
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Salmonella 1, 4 [5], 12:i: 
(Typhimurium monophasic variant )

1/78
1,3 %

1/67
1,5 %

201820172015

1/57
1,7 %

A. Map of positive cases, all animals stranded
in the Pelagos Sanctuary along the Ligurian
coastline.

A

30th Conference of the Regional Commission for Europe
Seminar “Impact of environmental and climate changes on Marine Mammals health”

Catania, Sicily, Italy, 3 - 7 October 2022



A. Striped dolphin,

Intestinal mesentery.
A large embolus is
clearly shown inside
the lumen of a blood
vessel. 20x H&E.

A



Erysipelotrix
rhusiopathiae

20182017 2021

1/78
1,3 %

1/77
1,3 %

1/67
1,5 %

A

B

A. Map of positive cases. B. Bottlenose

dolphin, Calabria 2017, multiple foci of skin
necrosis.
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Infectious diseases

caused by  agents 

of terrestrial origin

THE  ITALIAN SEAWATERS    



• Analysis of the susceptibility of
Mediterranean marine mammal species
to SARS-Cov-2

• Identification of high-risk areas for SARS-
Cov-2 viral spillover in Italy

• Evaluation of ACE-2 protein expression in
lung tissue of cetaceans

Survey on the potential viral susceptibility in 
cetaceans stranded along the Italian coastline



Analysis of the susceptibility of Mediterranean 
marine mammal species to SARS-Cov-2

• Analyse of the ACE 2 receptor in 8
different species of cetaceans in the
Mediterranean sea by means of annotated
genome in the NCBI database (GenBank)

• Only for Striped Dolphin we determined
ACE2 receptor sequence through
molecular analysis (PCR and Sequencing)



Analysis of the susceptibility of Mediterranean 
marine mammal species to SARS-Cov-2

• Bottlenose Dolphin (yellow) and Striped Dolphin
(green) are predicted to be potential highly
susceptible to the virus

• In particular, in-shore species like Bottlenose
dolphin risk of acquiring Sars-CoV2 appears to
be greater than off-shore species



how?

Through  the 

assessment of 

the potential 

viral infection 

level of  water 

bodies entering 

the sea

Through the assessment of the
potential viral infection level of water
bodies entering the sea.

▪ First step: check of quality sewage
treatment procedures and location
of Italian wastewaters plants.

▪ Second step: check of coastal areas
more exposed to rainfalls, storms,
floods and landslides.

Identification of high-risk areas for SARS-
Cov-2 viral spillover in Italy



Reference: urban wastewater treatment maps on European Environmental Agency thematic page (focus on Italy, 
UWWTS maps) (https://www.eea.europa.eu/themes/water/european-waters/water-use-and-environmental-
pressures/uwwtd). Data reported in 2020

Identification of high-risk areas for SARS-
Cov-2 viral spillover in Italy

▪ First step: check of
quality sewage
treatment
procedures and
location of Italian
wastewaters plants.

https://www.eea.europa.eu/themes/water/european-waters/water-use-and-environmental-pressures/uwwtd


Identification of high-risk areas

for SARS-Cov-2 viral spillover in Italy
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Sars-Cov-2 
PCR and IHC investigations on stranded 
cetaceans in 2020-2022



SO WHAT TO DO NOW?

IMPROVE AND MONITOR WASTEWATER
PURIFICATION TREATMENTS

INCREASE SARS-COV-2 AND DIFFERENT PATHOGENS
SURVEILLANCE IN FREE-RANGING CETACEANS

DEVELOP EMERGENCY PROTOCOLS TO 
FACE EPIDEMICS IN WILDLIFE



And never as in this context we can talk about…

must work together for a common goal!



Once again, 

the contribution of the 

scientific community is

essential to fill the 

knowledge gap  between 

climate change, human impact  

and Marine Mammals 

for the Health our sea 

.



Once again, 

the contribution of the scientific

community is essential to fill the 

knowledge gap  in

the data on the interaction between 

climate change Human impact  and 

Marine Mammals for the Heath our sea 

.

…but still, we call

governments and global 

organizations to act for 

the ocean we want! 




