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AN OVERHEATING SEA UNDER
MULTIPLE PRESSURES

he Mediterranean Sea is increasingly impacted by

multiple threats that do not act in isolation but can
combine and break the stability of natural ecosystems.
Adding a changing climate into this mix, the problems

become even worse.

® WARMING THREE TIMES FASTER
THAN THE GLOBAL AVERAGE. The choice is ours:
empowering MPAs to

WARMEST ON RECORD. these problems or

) accelerate them through
* N AuGUsT 2021,48.8° C the unsustainable use of

IN SYRACUSE, WARMEST the sea!

TEMPERATURE IN EUROPE.
#empoweringMPAs

CONTEXT

he living Mediterranean is a unique and spectacular
marvel, rich in species and habitats that do not exist

anywhere else.

* 17°000 srecies witH28%
OF ENDEMISMS.

* 7.5% OF THE WORLD'S MARINE
FAUNA.

* 0.7% OF THE GLOBAL OCEAN

@. SURFACE.

Scientists consider this sea as a
“miniature ocean”, the perfect place
to understand the ecological effects
of climate change and to test
possible solutions.

«

#miniatureocean
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During the 21st century, the basin mean sea surface temperature is ex

to 3.8°C and 1.1 to 2.1°C under the RCP8.5 and the RCP4.5 scenarios, r

confidence). Marine heat waves wil very likely increase in spati

more intense and more severe than today
MEDECC 2020 (conclusions of 190 Mediterranean Scientists)
<https://www.medecc.org/first-mediterranean-assessment-report-marl/>



https://www.medecc.org/first-mediterranean-assessment-report-mar1/
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3. MASS MORTALITIES
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A catastrophic mass-mortality episode of gorgonians Mortalité massive d’invertébrés marins :
- - - - -~ .
and other organisms in the Ligurian Sea (North- un événement sans précédent en Méditerranée
- . . .
western Mediterranean), summer 1999 nord-occidentale Immediate and delayed effects of a mass mortality
) ) ) _ event on gorgonian population dynamics and benthic
Thierry Perez™, Joaguim Garrabou®, Stéphane Sartoretto®, Jean-Georges Harmelin®, Patrice < p s
Abstract Francour”, Jean Vacelet* community structure in the NW Mediterranean Sea
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avestre lo,” C. Ni e '?':t i, benthic organisms was ()b:&tr\:‘cd in the II,lglurlan Sea (J\‘chlltr.'rrancan Sea) from the 13007 Marseille, France . Cristina Linares"%%*, Rafel Coma’, David Diaz?, Mikel Zabala®, Bernat Hereu?,
ﬂ_"““"’ (m.:namu.srn_ Tuscan Archipelago to Marseille, Quantitative data from Tino Island and Portofino ¥ Laboratoire d'environnement marin littoral, faculié des sciences, université de Nice-Sophia-Antipolis, parc Lluis Dantart®
Simone B‘:"a' Claudla_‘ Promontory indicated that the proportion of affected gorgonians ranged from 60% Valrase, 06108 Nice cedex 2, France
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ot e ' Présenté par Lucien Laubier *Institut de Ciéncies del Mar, Passeig Maritim 37-49, 08003 Barcelona, Spain
Departament d Ecologia, and *Centre de Recursos de Biodiversitat Animal, Facultat de Biologia, Universitat de Barcelona,
Abstract - Mass mortality of marine invertebrates: an unprecedented event in Avia Diagonal $45; 08028 Barcelons, Spain
the Northwestern Mediterranean. An unprecedented mass mortality event has been
ohserved at the end of the summer 1999 along the coasts of Provence (France) and
= Ligury (Italy). This event has severcly affected a wide array of sessile filter-feeder N
?frontlers . published: 22 gfr;gf_r—%ﬁz invertebrates from hard-substratum communities, such as sponges (panticularly the ‘@PLOS | ONE
1n Ma]’lﬂe SC]enCe dol: 10,3389 mars. 2019.00707 keratose sponges Hippospongia and Spongia), cnidarians (particulady the anthozoans .

Corallinm, Paramuricea, Eunicella and Cladocora), bivalves, ascidians and bryozoans
Along the Provence coasts, the outhreak spread from east 1o west, Exceptionally high
@ and constant temperatures of the whole water column (23-24 °C. for over one month.
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Collaborative Database to Track Global Warming and Mass Mortalities of

Ecology Letters, (2000) 3:284-293

Mass Mortality Events in the Benthic Invertebrates in the
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3. MASS MORTALITIES

Climate Change

Aquaculture International (2021) 29:1737-1751

ttpsy//doi.org/10,1007/510499-021-00713-6

Observations on recent mass mortality events
mussels in the Oosterschelde, the Netherlands

lacoh | Canelle. et al_ Ifull author detailc at the end of the ¢

and hypoxia threaten a valuable scallop fishery:
g for commercial bivalve ventures in climate change

| Maria Byrne®

Abiraet

Reviews in Aguaculture (2021) 13, $04-536

Mortality of marine mussels Mytilus edulis and
M. galloprovincialis: systematic literature review of risk
factors and recommendations for future research

Coralie Lupo'? (1), Stéphanie Bougeard’, Véronique Le Bihan’, Jean Louis Blin®, Gwenhael Allain®
Patrick Azéma®, Fabienne Benoit’, Christian Béchemin?, Ismaél Bernard®, Philippe Blachier”,

Léa Brieau'®, Morgane Danion’, Aurélie Garcia'’, Erika Gervasoni'’, Philippe Glize'?, Audrey Lainé'?
Sylvie Lapegue®'* (), Cécile Mablouké'", Laurence Poirier'® (3, Jean Christophe Raymond'®,
Michael Treilles” (), Claire Chauvin' (%) and Sophie Le Bouquin'

Mass mortality in a population of th
mussel Mytilus edulis L. Caused by
high temperature on rocky shores +

Mak uchiya

A STUDY ON THE MASS MORTALITY OF MUSSELS IN THE
LAGUNA VENETA

J. G. Munford, L. DaRos, R. Strada

First published: March 1981 | https://doi.org/10.1111/j.1749-7345.1981.th00294.x | Citations: 10

ORIGINAL RESEARCH

A global assessment of the vulnerability of shellfish
aquaculture to climate change and ocean acidification

Phoebe J. Stewart-Sinclair’
Thomas A. Wikding

Moria di mitili
nell’Adriatico a causa del

caldo

di Pasquale Raicaido

Kim 5. Last'

| BenL.Payne’

Mortalita prossima al 100% nella Costa del Conero, ma il fenomeno sarebbe comune a pitt aree; tra i principiali indiziati

le ondate d

> le

te al cambiamento climatico. E ora il Cnr lancia un "survey” nazionale coinve rdo cittadini ed



Oddfish

Francesco Romeo
/ Persona piu attiva - 4 settembre alle ore 15:07 - Q

[ ] [
Anche nella mia zona, Corigliano-Rossano (CS), stanno capitando numerosi avvistamenti di
a S S m o r a I I e S cerniette con occhi opachi, comportamento apatico, spesso con movimenti scordinati,
macchie sul corpo e testa e, non di rado, alcune gia morte sul fondo. Potrebbe essere encefalo
retinopatia virale? C'e qualche ittiopatologo interessato al caso? Si puo fare qualcosa?

Vi allego un video dell'ultima cernietta bruna che mi & capitata in questi giorni, potrebbe
essere allo stadio iniziale d... Altro...

N o:02/030 X : i — O O W

Visualizza insight Copertura del post: 2006 >
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Galanidi et al., SPA RAC - NIS Symposium, Genoa Italy, September 2022



Atlantic immigrants). Www.ormef.eu

O Fistularia commersonii @ Siganus luridus

I @ Lagocephalus sceleratus @ Siganus rivulatus
O Pterois miles O Upeneus moluccensis O
O Stephanolepis diaspros OUpeneus pori

ORMEF .

Geo Portal




PROCEEDINGS B Native biodiversity collapse in the
eastern Mediterranean

royalsodetypublishing.org/journal/rspb U N D E RWAT E R D Es E RTS

Paolo G. Albano', Jan Steger', Marija Bosnjak', Beata Dunne',
0 ) Zara Guifamro', Elina Turapova', Quan Hua®, Darrell S. Kaufman?, Gil Rilov®
Research a and Martin Zuschin'

o " Dey f Palaeontology, U f Vienna, Althanstrasse 14, 1090 Vienna, Austri - :
Gite this artice: Alano PG ef a. 2021 et Sl 1y Wi Do LTI Gt verfishing of predators, outbreaks of grazers, and
Native biodiversity collapse in the *Australian Nudlear Science and Technology Organisation, Kirrawee DC, New South Wales 2232, Australia . . .
easte Mediteranean. Proc. R. Soc. B 288: “school of Earth and Sustainability, Northem Arizona University, Flagstaff, AZ 86011, USA global warming can have devastatmg effects on marine
Hif 3108001, e ecosystems. This happens when rich algal forests are

20202469, “National Institute of Oceanography, Israel Oceanographic and Limnological Research (1OLR),
https//doi.org/10.1098/rspb.2020.2469

PGA, 0000-0001-9876-1024; JS, 0000-0001-7021-810X; MB, 0000-0002-1851-1031; i 1

i ent it ok o sepbonynls replaced by underwater deserts dominated by encrusting

QH, 0000-0003-0179-8539; DSK, 0000-0002-7572-1414; GR, 0000-0002-1334-4887; 1

. ' organisms.
Received: § October 2020 4L 0000 0003:35- 9168 9
N
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e ABOUT 90% OF THE SHALLOW NATIVE MOLLUSCS
S C | E N T | |: | C R E P{}RT S IN THE EASTERN MEDITERRANEAN ARE LOST.
%! e UNDERWATER DESERTS ARE CALLED ‘BARRENS..
e OVER CERTAIN THRESHOLDS RESTORATION IS NOT
OPEN Collapse of the echinoid ACHIEVABLE.

Paracentrotus lividus populations

in the Eastern Mediterranean—
wesomos result of climate change?

Published: 28 August 2015

Erez Yeruham?, Gil Rilov?, Muki Shpigel® & Avigdor Abelson*
When restoration is not achievable,
The European purple sea urchin (Paracentrotus lividus) is considered to be a key herbivore throughout

its distribution range—North-East Atlantic and Mediterranean Sea. It was also abundant in its eastern b i 0 d | vers I t y IO SS | S on I y coun te rac te d by

distributional edge, on rocky habitats of the coastline of Israel, but its populations have recently v . ;
collapsed, and today it is an extremely rare species in the region. Field and laboratory experiments, invasive s pe cies.

marine ecology #funderwaterdeserts

5 ON & Full Access

A mass mortality of subtropical intertidal populations of the
sea urchin Paracentrotus lividus: analysis of potential links
with environmental conditions

L o
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Figure 2. Effects of scawater temperature on
(thick brown line) and sea urchin average & 5E




MPAs goal
30% Protected Ocean by 2030 #30x30

In response to the Kunming-Montreal Global Biodiversity Framework, the European Union
Mediterranean Action Plan (UNEP/MAP), which is the main framework for regional coopera
Barcelona Conventionis, committed to a number of actions that align with the targets, includ
goal to protect 30% of the world's terrestrial, inland water, coastal, and marine areas by 2030.

Global Mediterranean

RESEARCH & INNOVATION
TO DRIVE THE

c onven ti on on United Nations Mediterranean Action Plan
. . . . Environment Programme  Barcelona Convention
Biological Diversity

I Tho \editerranean

Biodiversity

gy CCNire

SPA/RAC

#EUGreenDeal = A\
#ResearchimpactEU B\ o

Commission




A protection hot spot but...

'he system of Mediterranean Marine Protected Areas in 2020

 § 30%2

209,303 km'" /1,087 offrcally dewce
Marine Protectied Arean (MP2 ¢

Are there

P
" . enough staff
Do MPAs have Do MPAs have on site to Do MPAs have Do MPAs have Are MPAs kept
"“P AS a governance sufficient manage the a monitoring suitable under regular
s g council? budget? MPA? system? regulations? surveillance?

5“‘..dn‘égement @ 4 *
~  effectiveness d ® b

- Yes - Occasional / Insufficient / Partially - No




TOOLS TO ENHANCE MPAs EFFECTIVENNES
ARE READY to USE

FROM DATA COLLECTION TO MANGEMENT ACTIONS
—

| TOOLKITS AVAILABLE

TMEDNet

Freely accessible at:
https://mpa-engage.interreg-med.eu

interreg @

/editerranoan _——
v

) MPA-Engage

> b el ()
\ a
00 ] . '
e et et
ar presentation 1 he excel file where to nput the dats

rview sheet to be printed

Our video documentary
Our video

Our vide:

Monitoring Climate-related
responses in Mediterranean Marine

Protected Areas and beyond:

'&cking‘ climate change
effects in the Mediterranean

csic 3} SR 2@
Bz Q== Far ¥= U NDAN




Contribution to assess climate change effects and impacts

1. Temperature

2. Range shift of alien
/ temperature sensitive species

Fish visual
census of climate
change indicators

| SFM: Photogrammetry
Sea urchins as monitoring tool for

. benthic habitats
populations

BARD:
Benthic Exotic Species
Detection populations

3. Episodic events

=
=" LEK-3: exploring
Local Ecological
Knowledge for
mass
mortalities

Posidonia oceanica
fast assessment

on meadows
conservation status

Fast assessment
of noble pen shell
Pinna nobilis
populations

" SFM: Photogrammetry

F RS Y e
UL TPNST I

S ?‘ y & ‘ Benthic Exotic Species
o, T H N

as monitoring tool for
benthic habitats

BARD:

Detection populations

4. Phenology ¢

Posidonia oceanica
fast assessment

on meadows
conservation status
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BUILD BASELINES B/} TRACK CHA

Reconstruct HISTORICAL CHANGES Build TIME SERIES

LOCAL
(single Subregional Regional
MPA)

MPA at WORK



Monitoring in a harmonized way the climate change impacts in MPAs:

https://mpa-engage.interreg

LEK-1: exploring
Local Ecological

Knowledge to
reconstruct OUR TRAINING MATERIAL
historical changes
o .\
00 —
Y=oy =0
Webinar presentation here! '[I‘he excel file where to input the data- videowebinar
DATA_LEK_1.xls

: ’ Video Tutorial!
Interview sheet to be printed - '
Questionnaire LEK-1 Our video documentary -Traller

Our video documentary -Episode 1

Our video documentary -Episode 2



SUPPORTING the EINTIRE PROCESS
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KNOW HOW

INDICATORS
SAMPLING ASSESSMENT
DATA analysis ]'

DATABASE

MONITORING INTERPRETATION MANAGEMENT advices



01 Vulnerability assessment Monitoring protocols 05

Guidance and tools to assess the MPAs”
ecological and socio-economic
vulnerability to climate change

Standardised Monitoring Protocols
for assessing climate change
effects and impacts in MPAs across
the Mediterranean and beyond

Advisors
@) O @ Scientific support 06

..‘ Q Support for scientific elaboration of
data collected during the toolkits
* * * implemetation

02 Citizen science

Protocols on how to engage local
communities in citizen science
activities to monitor the climate
change effects and impacts in MPAs

03 Adaptation and
mitigation plans

Fund raising 07

Guidance for elaborating fund
raising strategies for supporting

climate change monitoring,

Guidance for planning actions to

Technicians Trainers
elaborate climate change adaptation

and mitigation plans.

> \/
04 Participatory & ﬂ Communication 08
approaches E‘J A compendium of resources to
support the design and
Guidance on how to apply the implementation of climate change
Quintuple Helix Participatory adaptation, mitigation and

Approach for engaging and mobilizing restoration plans in MPAs
all the key actors

adaptation and mitigation in MPAs

The MPA4Change Roster to help MPAs

A pool of experts and advisors specialized in Climate Change (CC) and MPAs. This roster will provide MPAs
necessary expertise to design, develop, and implement Climate Change adaptation action plans.



“100MPAX30 Challenge”

'he system of Mediterranean Marine Protected Areas in 2020

100 MPAs by 203(
have implemented
Climate Change
adaptation plans
across the
Mediterranean

~1300 MPAs
~ 7% of world
MPAs

Mediterranean a
protection hot spot

ve wintable




THANK YOU

for your attention!

CNR
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