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PROTECTION AND RESTORATION OF PINNA
NOBILIS POPULATIONS AS A RESPONSE TO
THE CATASTROPHIC PANDEMIC STARTED IN

2016
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The Mediterranean endemic bivalve Pinna
nobilis (commonly known as pen shell or fan
mussel) is the largest bivalve of the
Mediterranean Sea (more than 1 m of shell
length). It is also one of the fastest growing
bivalves (up to 15 cm in one year when young),
and oldest (up to 50 years old). Fan mussels
live in a vertical position with the anterior third
of the shell buried in the sediment, and the
broad posterior end exposed to the currents.
The large shell becomes a microcosmos for
hundreds of marine species. A single
individual can filter thousands of litters of
water per day, increasing water quality. Until
late 2016, millions of individuals thrived in
coasts, patchy
populations. However, fan mussel populations

Mediterranean forming

have been devastated by a die-off very likely

associated to the protozoan Haplosporidium
pinnae, favoured by a subjacent picornavirus
infection that has affected the entire
Mediterranean Sea. Prevalence and subsequent
mortality have reached almost 100%
(>99.999%) in affected populations. This fact,
together with the characteristic biology of fan
mussels, could, eventually, lead to the
extinction of the species, which would represent
an unprecedented
Mediterranean Sea.

process in the

P. nobilis is considered “in danger of
extinction” in Spanish coasts (BOE-A-
2019-8317) and as “Critically
Endangered” by International Union for
Conservation of Nature (JUCN) Red List.


https://www.iucnredlist.org/

LIFE PINNARCA PROJECT

The main objective of LIFE Pinnarca is
preventing the extinction of Pinna nobilis at
the short-medium term. The disease affecting
the fan mussels has devastated nearly all
populations, leaving only a few scattered
potentially resistant individuals and a few
populations of non-resistant individuals in
reservoirs (e.g. coastal lagoons, deltas). Left
alone, the few resistant individuals will perish
without leaving any offspring, whereas the

populations in reservoirs will slowly decay,
being unable to regenerate due to loss of
connectivity among them. The present project
proposes carrying out urgent measures within
the framework of an international
collaborative consortium of experts in the
field that enables the application of coherent

trans-boundary measures.




LIFE PINNARCA PROJECT

The project focus on three main objectives

Increasing awareness to a global scale, in order to reduce the possibility of vandalism and
illegal collection of the remaining fan mussels, but also to call for broad public collaboration.

Gathering all existing information on the remaining populations and resistant individuals
and include it into a data-base integrated within the LIFE Pinnarca webpage. This will provide
a more informed background to other countries planning mitigation and recovery actions, so
their effectiveness can be fostered.

Developing active recovery actions focused both on the resistant individuals and on the
remaining non-resistant populations, in order to increase the probabilities of recovery of the
species.
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ACTION AREAS

The project is developed in selected areas that
host habitats appropriate for Pinna nobilis
populations, most of them included in Natura
2000 Network, healthy
Posidonia oceanica meadows to enclosed bays,
coastal lagoons or deltas with gentle
hydrodynamic conditions or deeper maérl beds,
with optimum substrate and conditions for

including  from

maintaining fan mussels. These areas also
hosted dense fan mussel populations before the
MME and had some permanent monitoring
stations that were periodically surveyed.
Using previous information increase the
probability of finding resistant fan mussels.

Shallow census have been

and deep
conducted to explore the presence of survivor
fan mussels.

Larvae collectors have been installed in key
locations where the probability of transportation
of larvae by the currents is higher.



The project partners are:

*Universidad Catdlica de Valencia, Instituto de Investigacion en Medio Ambiente y Ciencia Marina,
Spain (Coordinator).
*Agencia Estatal Centro Superior de Investigaciones Cientificas, Spain:
- Instituto Espafol de Oceanografia, Centre Oceanografic de Balears, Spain.
- Instituto Mediterraneo de Estudios Avanzados, Univesitat de les llles Balears, Spain.
*Ecologistas en Accién Region de Murcia, Spain.
Institut Océanographique Paul Ricard, France.
Institut de Recerca i Tecnologia Agroalimentaries, la Rapita, Spain.
*Panepistimio Aigaiou, University of The Aegean — Research Unit, Greece.
*Universidad de Alicante, Spain.
*Universita degli Studi di Napoli Federico Il — Dipartimento di Biologia, Italy.
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PREPARATORY ACTIONS

Planning correction measures

Report with suggested correction measures that
could be implemented Spain, France, Italy and
Greece. The report includes the current situation of
the species and recommendations about specific
actions that can improve the conservation of
individuals in the long-term.

Location of optimum sites

The identification of optimal sites to perform
conservation actions is of high importance to reach
successful reintroductions/reinforcements in Pinna
nobilis populations. Two kinds of situations for P.

nobilis have been taken into account: reservoir
areas (free of pathogen), and areas in the
Mediterranean open sea (ideal for resistant
individuals). In the first case, and based in updated
knowledge, optimal sites have been explored taking
into account environmental conditions that prevent
the spread of the pathogen (e.g. salinity) but that are
compatible with the survival of P. nobilis (dissolved
oxygen, temperature, additional impacts,...). On the
other hand, further optimal sites have been also
prospected in the Mediterranean open sea aiming to
find suitable places to host P. nobilis resistant
individuals (previous knowledge of high densities,
MPAs).

Photo: llenija Suduli¢



ACTIONS (l)

Installation of larvae collectors

The objective of this action was to place larval
collectors designed to collect fan mussel
larvae that settle directly from the pelagic stage
unto the mesh of the collectors, which will
indicate larval availability and potential
recruitment in the benthos. When recruits are
obtained, it was possible to work with them in
captivity maintenance (Action C7) and
repopulation of study areas which are free of
the parasite and considered as adequate for
reintroduction.

The collectors were installed before the
breeding season (April-May) and collected after
the breeding season (October-November).

Exhaustive shallow and deep area
census

In areas where the die-off has already
decimated the populations, it is of utmost
interest to search for possible survivors,
which could be resistant to the disease. The
partners conducted underwater census of
shallow (<30 m depth) and deep (between 30
and 50 m) areas to evaluate the prevalence of
mortality episodes and the occurrence of
resistant survivors or hybrids (P. nobilis/P.
rudis).




ACTIONS (II)

Translocation of individuals

In areas affected by H. pinnae, the few
survivors are scattered hundreds of km
among them, which prevents their reproduction.
Additionally, many individuals live at risk in the
reservoirs, and their longevity could be more
than doubled just by translocating them to
nearby safer areas. The slow decay of the
populations in the reservoirs without the
possibility of natural repopulation in the
following years and decades, would extinguish
them at medium term.

We propose an alternative connectivity
mechanism, through the translocation of
individuals, until new options (e.g. artificial
reproduction of resistant individuals) are put into
play. Also, some individuals could be
reimplanted in areas optimal for the survival of
fan mussels, but that had not been colonized by
the species before the occurrence of the MME,
increasing the number of reservoirs.
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ACTIONS (lll)

Comparative genomics

Samples of fan mussel tissues have been treated for
subsequent DNA analyses. This concerns tissues
obtained from individuals of different Mediterranean
locations, the close-related and resistant, P. rudis,
and few resistant hybrids of nobilis-rudis that have
been detected since the epizootie. Genotyping of P.
nobilis individuals gives clues on the genetic
structure of populations for further conservation

Tissue samples

actions such as to ensure the genetic diversity of the
species.

This action also aims at identifying loci putatively
involved in the disease resistance by (1) comparing
a group of healthy/resistant individuals with a group
of a posteriori sick/dead individuals and (2)
comparing the genome of P. nobilis with the
phylogenetically related mussel, which is known to
be resistant to the parasite.




ACTIONS (IV)

Actions for environmental
improvement in fan mussel sanctuary
areas

The objective of this action is increasing the
survival and reducing the threats of fan
mussel populations in the remaining

Tank maintenance of
individuals

healthy

Two replicate actions have been carried out at
the marine station of IMEDMAR-UCV and the
installations of  Murcia  Aquarium. The
individuals were be maintained during the entire
project in captivity. The objective of the action

reservoirs where P. nobilis survive. The
reservoirs occupy areas heavily subjected to
anthropogenic impacts such as pollution,
fishing, recreational activities, etc. Different
actions will be implemented in each country in
the main sanctuaries observed.
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was to develop culture protocols to maximize
the possibilities of captive reproduction,
while ensuring the long-term survival of stabled
individuals. Once reproduction in captivity is
achieved, it will be possible to apply the same
methodologies learned, to the few resistant
individuals, to produce seed with a higher
potential of being resistant to the disease.




ACTIONS (V)

Treatment assays and analysis

The individuals were be analyzed for the
tolerance to environmental variables and also
for their response to the infection and treatment
of the disease. This action will help to save
individuals from affected populations. It has
been observed that cold temperatures <14°C
slow down the infection and dispersion capacity
of H. pinnae and that extreme salinities (as

those observed in coastal lagoons and Deltas)
could prevent infection by the protozoan.
Furthermore, some haplosporidians do not
withstand extreme low temperatures, which
eventually kill them. Treatments of Ilow
temperatures and extreme salinities will be
assayed in infected individuals to try to cure
them in indoor facilities.

MONITORING OF THE IMPACT OF THE PROJECT
ACTIONS

This action aims to periodically assess the impact of
the project's activities, particularly the conservation
actions and the communication strategy, to ensure
that the objectives are being met. To achieve this,
the following tasks will be carried out:
1. Monitoring Indicators: Environmental,
technical, and dissemination indicators as
outlined in the "LIFE 2020 Key Project Level
Indicators" table.

2. Verification References: Monitoring based
on regular status reports from partners, direct
contact, and visits to the project sites.

3. Reports: Periodic monitoring reports and a
final conclusions report, accompanied by the
final version of the indicators table.

Regarding the economic impact, the project
evaluates how its actions contribute to socio-
economic development through conservation efforts
and stakeholder collaboration. The Social Return on
Investment (SROI) method was applied to measure
the social, environmental, and economic value
generated per euro invested. Indicators include
increased conservation proposals, stakeholder
engagement, and funding opportunities. Evidence is

collected to distinguish project-driven outcomes from

unrelated changes.




PUBLIC AWARENESS AND DISSEMINATION OF RESULTS

Dissemination actions

The activities included in this action aim at
providing information about the project and its
results at European level.

Transferability of the project results

Establish a "specific strategy for the transfer of
results" that goes beyond the dissemination
action proposed in the project Action E1 and
that will ensure the impact of the project, at the
European level, specifically in Mediterranean

Sea.
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LIFE PINNARCA PROJECT

This section includes the implementation of the conservation actions and their monitoring (including
the Follow up of juvenile and resistant individuals, the Follow up of Mar Menor sanctuary population,
the Follow up of the effectiveness of sediment fences, the Monitoring and evaluation of the impact of
the project actions and the Development of a socioeconomic impact study).

LIFE PINNARCA project has found that despite the situation of Pinna nobilis is critical, there are still
reservoirs in coastal lagoons in Spain, France, Italy and Greece. Some of them show recruitment
(e.g. Thau Lagoon, Kaloni and Amvrakikos Gulfs) adding up to more than 5000 identified alive
individuals.

However, these are the most impacted areas due to anthropic actions and global change, and
concrete conservation and protection measures must be implemented.

For more details, the documents developed within the framework of the project can be consulted at:
https://www.lifepinnarca.com/

© mathieufoulquié
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LIFE PINNARCA PROJECT

Report with suggested correction where survivors are alive. At the end of the
measures and location of optimum action, the result was the development of a
sites report with suggested correction measures.

During this action several reports were
developed by all participants in the action
related to the presence and status of Pinna
nobilis populations in the different locations
around the Mediterranean Sea and a report with
the areas in the Spanish Mediterranean waters

Regarding to optimal sites for resistant P.
nobilis individuals, in Spain, Cabrera National
Park has been selected as the most optimal site
to host resistant specimens.

Aim: Increase survival of Pinna nobilis

Condition: Resistant

MNon-Resistant

* In situ recruitment
* Larval settlement device

; * Captive breeding?

Target: Aduilts Adults A Juveniles
v - '
open sea vsalinity Ex situ
s : Genetic test for pathogens
previous knowledge v temperature
» High densities y suspended culture
+ Habitat depth sanctuary
* Depth ¥ no impacts Adequate size (predators)
* No impacts y .
* Hydrodinamics habitat benthos
Mediterranean Sea (Resistant) Sanctuary (non-Resistant)
Indicator Minim al criteria Undesired criteria Minimal criteria Undesired criteria
Dense populaticns =4 ind.A00 m? *£2ind 100 m2 =4 ind /100 m? -
Demography *Posifive, 0 or = -0.1 },fr" =02 },fr" Positive, 0 or=-01 yr" -
Salinity 23-42 =11 /=42 23-365/397-445 =11/365-397/=2445
Tem perature 8.5-26°C <8 5°C/-26°C 8.5-30°C <8 .5°C/=30°C
Hydredinamics <9 Newton 45 Newton < 9 Newton 45 Newton
Pressures no anthropogenic pressures causing no anthropogenic pressures causing
pressures im pacts pressures impacts

*Based on previous knowledge
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In France, Brusc lagoon and the surrounding
area of Les Embiez and the private basins with
dense Cymodocea seagrass meadow could
serve as a sentinel area for translocation. The
Cote Agathoise MPA (Gulf of Lion) can also be
considered an optimal site for the open sea,
which is historically known to have hosted
dense P. nobilis population.

Regarding the reservoirs, at Ebro Delta Fangar
Bay display the lowest salinities and confer the
highest protection to remaining individuals.
However, in the monitored sites from Alfacs Bay
a gradient of mortality has been observed with
lower rates close to the Trabucador Sand Bar.
In the Mar Menor lagoon, eighteen different
variables have been used to model potential
survival zones in collaboration with INUAMA
and the Aquarium of the University of Murcia.

Estany des Ponts (Balearic Islands) has been
found to have the conditions to become a new
reservoir and is the only area found as potential
new reservoir to introduce fan mussels so far. In
France, Diana pond (Corsica) and Thau lagoon
(Occitan Coast) can be considered optimal
sites. Alive populations have been found also in
Urbinu lagoon (Corsica) and Grazel lagoon
(Occitan coast) which can be considered
potentially optimal sites too. In the Lagoon of
Venice while up to 30% survival rate was
observed inside the lagoon where H. pinnae
was detected. Two (Gulfs of Amvrakikos and
Kalloni in Lesvos Island) of the eleven
surveyed sites in Greece can be considered
“optimal” although only Amvrakikos is
considered “pathogen free”. Both gulfs host
alive and recruiting P. nobilis populations.




RESULTS OF IMPLEMENTED ACTIONS (1V)

Installation of larvae collectors

Very few juveniles (27) have been found in
larvae collectors, most of them correspond to
local recruitment within the reservoirs such as
Amvrakikos Gulf and Thau Lagoon. Only a few

Oyster farms from Thau lagoon

have been found to be an

have recruited in open waters, probably coming excellent substrate for the
from the reservoirs. This suggest the absence recruitment of P. nobilis
of “hidden” open water populations in the juveniles and numerous

Mediterranean Sea and that the future
conservation efforts have to be focused on
the populations surviving in the reservoirs.

individuals are being found every

year.

— Yy

Thau lagoon : P. nobilis recruits in oysters farming areas

Up: November 2022
Down: October 2024
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Amvrakikos Gulf (Greece)

RESULTS OF IMPLEMENTED ACTIONS (V)

Exhaustive shallow and deep area
census

5.487 new individuals have been found alive
and living in reservoirs that were previously
undetected in Spain, France Italy and Greece.
Models indicate the presence of 107.487 alive
individuals living mostly concentrated in three
reservoirs: Ebro Delta (2.827 individuals), Thau
Lagoon (22.805 individuals) and Amvrakikos
Gulf (80.549 individuals). No surviving
population has been found either in shallow
or deep areas (up to 50 m depth) in open
waters.




R

RESULTS OF IMPLEMENTED ACTIONS (VI)

Translocation of individuals

The success of translocations has been
constrained by accelerating impacts derived
from climate change and anthropic actions,
such as excessive warming of sea water, Killing
both translocated and untranslocated
individuals in kalloni Gulf (Greece), drought
enabling the entry and survival of H. pinnae in
Delta del Ebro and vandalism in Amvrakikos
Gulf.

Delta del Ebro

The survival of translocated individuals
ranged between 0% (due to heatwaves and
vandalism in Kalloni and Amvrakikos Gulfs
respectively) and 94% in Amvrakikos Gulf.

Actions are now focused in reducing vandalism
and increase the resilience of the populations in
the reservoirs by working with the managers to
reduce external impacts (specially those from
direct anthropic origin.
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RESULTS OF IMPLEMENTED ACTIONS (Vi)

Comparative genomics

Genomic analysis and pathogen detection.
Following the discovery of viral infection (PnPV)
in the immune cells of Individuals of Catalonia
(Alfacs Bay), same diagnostic was performed in
Fangar Bay, Venice Lagoon and Faro Lake
(Sicily). All the areas and individuals resulted
100% positive to the infection.

Samples of individuals of Pinna nobilis
resistant, non resistant and hybrids have been
analysed for

resistance. Analyses on

Pinna nobili:\ / Pinna rudis

Hybrid

sampled« resistant » and « sensitive » P.
nobilis, P. rudis and hybrids P. nobilis x P.
rudis have shown to exist potential SNP
biomarkers in TLR genes to distinguish
between resistant and sensitive individuals.

Left: Catanese et al. 2024
Down: Analysis of introgression of P. rudis into P. nobilis at the
genome scale

P.nobilis

/ ‘ Hybrid
Pinna rudis x Pinna nobilis

v _
P.nobilis

@
2| F \.
B .
3 | & Hybrids P.rudis

o -

=

— | I |
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Intra-individual inbreeding coeficient F




RESULTS OF IMPLEMENTED ACTIONS (VIll)

Actions for environmental
improvement in fan mussel sanctuary
areas

In Ebro Delta, fences were installed near two of
the channels discharging towards a natural
population to improve its habitat and water
quality and favor the local recruitment. The
fences are able to filter the irrigation water
coming from the canal, reducing sediment

accretion. When irrigation canals are open (April

SEQUIA DE L'ALA

to November), differences in turbidity values
between interior and exterior side can be seen,
especially at Madalenes fence. The fence
seems effective in buffer changes in salinity due

to freshwater discharges.

At the moment, a first exclusion area was
approved in April 2024 by the Spanish
Government (MITECO) (of ca. 40 ha), and a
second area is also being negotiated in Alfacs
Bay of Delta del Ebro.

Madalenes
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RESULTS OF IMPLEMENTED ACTIONS (IX)

During the project, 13 new MPAs have been
proposed in Greece, 6 in Kalloni Gulf and 7 in
Amvrakikos Gulf.
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In Diana Lagoon, shoreline cleaning actions,
including the removal of ancient, dislodged
floating aquaculture farms stranded on the
banks (especially in the southern part of the
lagoon) is being implemented.

38°51'0"N

Left: Kalloni Gulf
Right: Amvrakikos Gulf
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RESULTS OF IMPLEMENTED ACTIONS (X)

Tank maintenance of healthy 18
individuals 16
14
A protocol has been written to describe the °
best conditions to maintain fan mussels in éz LI
captivity, both in open and closed circuits. The g0 . : e
conditions enable maintenance of individuals for -(92/; 8 o ®
longer periods expanding to more than 3 years. 6o ®
Juveniles have been grown from 3.5 cm to 4 @
more than 20 cm after two years in tanks for 2
the first time. 0

0

2 3 4 5 6 7 8 9 10 11 12 13
Time (months)

Growth of the three juvenile fan mussels retrieved from
collector in October 2022

mechanical filtration

\ 2>

biological filtration
(dry-wet)

-
Vet "

biological filtration
(fluid bed)

chemical filtration
(skimmer)

temperature germicidal filtration
control (U.V.)



RESULTS OF IMPLEMENTED ACTIONS (XI)

Treatment assays and analysis

A treatment was applied to 10 juvenile Pinna
nobilis individuals. They were placed in 700L
closed-circuit aquaria with known initial salinity
and temperature conditions (18°C and 37 psu).
The treatment focused on gradually reducing
these parameters in the tanks. Separate phases
of low salinity (34 psu) and low temperature
(8°C) were conducted over several consecutive
weeks. The concentration of the parasite
decreased, but once the individuals were re-
exposed to higher temperatures (18°C), the
concentration of the disease returned to
initial values.

Salinity and temperatura treatment

¢ N= 10 Juvenile individuals.

——

1 month

- Temperature: 18°

- Salinity: 37psu.

- Temperature: 8°C

- Salinity: 34psu.

Therapeutic treatment including phytotherapy in
individuals that had been previously subjected
to the low-temperature treatments
conducted. Herbal medicine products contain

was

bioactive compounds with various biological
effects, such as growth
promoters, and curative agents for several
pathogens like protozoa, bacteria, and viruses.
The experimental phase was carried out at the
IMEDMAR-UCYV facilities during April and May
2024.

immunostimulants,

‘ Close systems - 700l tanks

Digestive waste
collections

Haplosporidium pinnae

— - C———> Results

%"/




RESULTS OF IMPLEMENTED ACTIONS (XIlI)

Follow up of Mar Menor sanctuary
population

Plots were monitored from September 2022 to
September 2024 to obtain information on
population trends (density, development and
growth, mortality rates, etc.) and epibionts
description. In each plot, we also collected data
on some environmental variables (temperature,

salinity, dissolved oxygen, etc.), sediment
characteristics (granulometry, redox potential,
pH, etc.) and the main benthic macrophytes,
obtaining information on the number of species,
cover, canopy height and density of the
seagrass Cymodocea nodosa.

Density of living individuals (living individuals/100 m2) in each locality at the different sampling times.

Locality 2022 2023 2024
May-June September May-June September May-June September
PC 0.37 0.34 0.21 0.18 0.13
P 0.81 0.71 0.42 0.24 0.2
PG 0.48 0.45 0.38 0.32 0.3

Cleaning of individuals and measurements used to study sizes to study growth rates. Maximum width (MW),

base width (BW) and maximum length (ML).
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LIFE PINNARCA PROJECT

Dissemination actions and Transferability of the project

results

During the project, numerous transfer and dissemination activities have been carried out:

SROI RESULTS

Input Total investment 2.249.322 €
Scientific Publications 119.045 €
Filtration of Individuals 909.475 €
Funding Obtained thanks to the LIFE
. o t of th lect PINNARCA S
conomic Impi_c Ot the projec Protected Areas 22.054 €
actions Employment 650.000 €
Volunteers 24.300 €
Media Coverage 8.360 €
Awareness and Sensitization 962.946 €
SROI ratio 1,2196

The final SROI value was 1,2196. This indicates
that for every euro invested in the LIFE
PINNARCA project, a social return of 1,2196
has been generated in terms of social,
economic, and environmental benefits
(2.745.968¢€ in total). Additionally, it is important
to highlight that the economic quantification of
the actions and objectives achieved within the
framework of the LIFE PINNARCA project is a
complex process, as the monetization of certain
ecological goods and presents
significant challenges. The benefits provided by

services

healthy ecosystems, where populations of Pinna

nobilis are thriving, are far broader than those
captured in this report. These benefits not only
have a positive impact during the duration of
the project, but they also extend into the
distant future, exponentially increasing both
ecological and monetary gains. In this sense,
the true magnitude and scope of the actions
carried out by this project far exceed any
investment made, further reinforcing the need to
continue these conservation efforts to ensure
the future of the species and its preservation.



LIFE PINNARCA PROJECT

PUBLIC AWARENESS AND DISSEMINATION
OF RESULTS
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F deur de tions, scientific-technical community and other
Biotechnologie de Sidi

groups) in order to achieve transversality dnte-
gration and synergies . =

S

RESPONSIBLE UCV

PARTICIPANT 1 - CSIC
PARTICIPANT 2 - IOPR
PARTICIPANT 3 - EEARM
‘PA“ICIPANTé UAEGEAN
PARTICIPANT 5 - IRTA
PARTICIPANT 6 - UNINA
PARTICIPANT 7- UA

mht- and technlaam in]
! mldnt m and the similar, tm with the]"
on of many students also creates know-} |
ledge retroactivity
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PUBLIC AWARENESS AND DISSEMINATION
OF RESULTS

Indicator

Public Administration
Associations

Scientific and Technical Communit
Other Entities and Groups

Number of specialized activities in
transfer of results

____ IXINTERNATIONAL SYMPOSIUM
* ON SCIENCES

LIFE PINNARCA/LIFE PINNA

0 s L PINNASCA L6125 AT L0026 5 000 o b S 0V § U 00MBrT Iemipcion de ‘ __L_

eraates, Fasnae e VAR y ONG ) O Pyt 8 Unversedad e Adcarte. o mastuns Mednerinen
50 Limation Mrancasos IVETEA) y o Imemnans (3pafcl o Conanografie (0L Wmbos perosmeckmns o Conoe

Satgeriin G W Crmehat () 1 4 s GNG ECORVAS €8 Atridn PICOm, e o Lt 5]
e cormn s eresdades murspean W sty Ccrnopiios Pad owd Samnous s iwesessescoree NATURA 2000
Iigobes (Raka] 1 a Lo a0 (oo (Goecu)

56 preyess LIE FNNA (LFEI0 NAT/TT/I01 1 23] rociom 000 Iehanon Sabane y 40 eskivens AR
(Ao Bagont pare le Praancon Sel Uadis At da L garia Semetcinns Cocranades del Jropesh e
Icuorns G4 Ay s N - It ns Wil L v O (ke SNnere, e g e Camvivd Urmersatad e
Sansar g 3¢ la omgrens Tiien Pevearcs,

Summary of
our activities

. g
ke
. !_?jr, .

Public Administration Associations

h H 3 - Calanques National
iy #aT p TR TUN s, Calp City Council
=78 5y U : 3 i Park

Stakeholders Quantity Includes

(} = General Directorates of the Environ-
[ < ment, fish 's guilds,
Public o

s -
;5 ey -
LRG3t -
- ol o u ’ Administration
# > /_, 2 ?j’ b } conservation specialists, various minis-
r A N {
- ! - A
]

v >45 public offices, coast guards, marine life

tries (agriculture, fisheries, encrgy, wa
ter...). All of them from different Medi-

- o { terranean and European countries in
Imbe - Institut Méditerranéen de Biodiversité et general,
d’Ecologie marine et continentale

mv\hi Ihd '1 _

Direcci6 General de Medi Natural i d’Avaluacio
Generalitat Valenciana

Fishermen's associations, non-lucrative

ssociations >50 associations, foundations, natural parks,

Subdirectorate General

for Biodiversity e N assemblies.
Terrestrial and e g i)

Marine Biodiversity > Bt ..-!

(MITECO) | - &

Several universities (Zadar, Athens,
Scientific and Marseille, Tunis, Genoa Ireland, Wes
TechnicalCom- >0 tern University,

San Pedro del Pinatar munity Valk-mi.\, Klai!)edzv. Malta, Tripoli, Mau
ritius, Sassarri, Adbadém, Antiopolis,
among others...). Research centers (IAS,

fishermen's association. CNR, CSIC, Hellenic, Monaco, IATS,

Aquarium Pula, Piran, CRCM, among

L § 4 ~ /AT AT, others...).
Directorate-General for the Natural Environment of [ =N
Murci

i Other entitigs 525 Institutes, groups, guilds, collaborators,
Public administrations have worked to promote and groups external stakeholders, sustainability
the conservation of Pinna Nobilis through public The associations helped to have a more direct observers, European programs.
talks, licenses, organization of events, citizen contact with fishermen, oystermen and direct
participation for LIFE PINNANRCA. workers with the sea,
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| Public Administrati

l Associations

[ Scientific and Technical C ity [ Other Entities and Groups ]

National
Ervironment Resources Agency (ERA) Ministry of Malta
Geeek Ministry of Environment & Energy - Natunal Environment and Biodiversity

e Policy - Departmees of Fichacies Conrol
Food - Faheries

Geeek Ministry of Mariene Affyirs &
Greek Ministry of Rural Development

Inszaute for Environment and Nature. Ministry of
Ecoromy and Sustairable Development of Croata
Ministerio de Agricuitura. Pesca y Alimenticién of Spain
Natural Enviconmaent and Forest Maragement from Balearic Regional Govemment

Priecipality of Moeaco

ratunal = tion and safeguarding of manine and coastal habitat
D.bk Institution Sea and Karst Croata

SPARAC Tunisia - Specially Protected Areas/Regional Activity Centre

Sweering Commitee for the Natur 2000 st France

Subdireccion Genenal de Biodiversidad Terrestre y Maring OMITECO)

TRAGEA "frpvwss e Lansfonmacidn apnans soceded amonime”

TRAGSATEC Publc Company

VAERSA Public Company
Regional
Calp Cry Council of Spain
Crry Councll Tomevieln
City represertative of So-Fours-Les-Pages

Coast Ganed of Kalloni Guif

Coast Guard Station of Gens Gof

Conzelleria de Agricultura. Pesca, Desamollo, Runal Emergencia Clmaticas y Tansicion
Ecoldgica. GVA

Congedions de Medo Amdrete, Infraestrxtaas y Tmdoia. Yakencan Commmnty. Spain
Dirnccic Ganaral de Medi Natural | dAvaluacio, Generalitat Valenciana

Direction départementale des territoires et de la mer de I'Hérauit

Direction Régionale de [Environnemens, de TAmnagement et du Logement Cocitanie
Oirecsoraze of Agricuural Aflairs. Norh Aegean

*mc‘Amw&wnymmm- Nerth Aagean Fisheries Departmert
Ervironman: ard Terriory from Balearic Regional Government
Environment and Water Agency of Andaluzia

Ervironment Department of Alcudia Ciy Councid

Erviecamaent of Palma City Councll

Ganerd'cat Valenciara Coantguacd
ba Town Holl

L Fegion Qcotaniae
Marsellan Cy Counci

Murcla Ficheries and Aquaculture Service. Departmant Uvestock Fisheres and Agquaculture
Murcia Natural Hertage and Cimate Change
Natural Enviconemacs of Morca

Office Environremant de b Corse
Port Authority of Mytiene
Public Insttuton Natwra Hisrica

Regional governor - Directorate of Enviconment. North Aegean Regicn
Service of widife. Generaltat Valenchina
Specier Service. D of & Zalesce:

Speces Prosection Cervice. from Balearic Ragional Govemnment

National
Aszozacone Profe:
Asociscidn SUBMON

Cabeers Natioral Park Balearic
Calanques Natioral Pack President

Cilento National Park
Clne agathose Marne Protected Area

FNE - France Nature Environment

Fundacid Fisabio (Fundacidn pan o Fomento de la Imvestigacidn
Sanitirla y Biomédica de s Comuniat Valenciana (Fsabo!
Fundacxsn CONAMA

Fundation 1 Interratonal Marine Center

Greek Natural Envieonment & Clenase Change Agency - C
Natoral £3u et Miwur aquatiques de France Nature Envircnmans
SeclBrdlde

The Geotechnical Chamber of Greece - GEOTEE

Trison Research

Unicn dez Ocsancgraphes de France IUOF)

vallo dh Diano and Alburni National Park GNCVDA)
Regional

ASL Asiend Sarinaria Locale
Albufers Natural Park

ARPA Ugurls Environmeneal Protection Ag.

ALocucadn Cutural Arr Creado

Asoclcion Madtima £strelis Polar

Assarbiea Regicrale Siciana

Association Cabo de Palos

Assocation Frangaize de Umnolog'e

AVRAMAR fichfarms

Capealenar « contre  ¢cude pour 3 promosion des actvisés lagunaires &8
maritews

Coming a0k (CACM)

Comine Régional des Piche: Maritimes et de: Bevages Manns Ocotanie
0 click vercle

FEDEAS - fundt Expadiols De Acte Subvacuitcss Comunicad Valencians

Fishermen guild of Calpe

France Bleu Provence
Fundacda Barceions oo

Octancy - Acad Présiders Socér Franco
[Acadéemie des Scence: Letwres of Atz de Marselie
Lycde de a mer Pl
Mar Maror Office
Marina Owners’ Asseciaton
Marine Explorers Society “20.000 leagues”
Menaco g
Oikosferks - Envircamental
Pargue Naturdl de Serrs Ge'ada - Benidorm. Aicante
PROMAR - deferia Je b Fara Marira
Syndicar Mice Sassin e Thau (SMET)

National National

Aguasrium Puls Lad Croata Pact for the Mar Menor
Coméio F gon offic X sous. marne FFESSM
Contro ud Ecosizsems Mediterane: omBio Fecéaion ofcielle de plonpie sous marine FFE
ionyl Razesch Councl inly
Veterinary insttute Zagreb

e

EOF France Eneegy
Fondazione Federico It of Palermo

Croatan

Hellenic Cente of Marine Research Foundation VEOUIA France

IMC Intermational Marine Centre. Inaly Fundacidn And Madino

insatut Supénieur de Biotechnologie Hppocampus
de Sich Thabet. Tonica
nsetuse for Environment and Nasure of Zagreb INFOSA - Saling Manna Camalufa. Spain

Insitute of Anthropic lmpact and Sustainabilizy in
c—’a;m envircnment JAS) - Natonal Research Councid
nszitute of Marine Sciences Venice Italy

i cle Acucutuns de
0 de Chencis del M |
weo Zoopeollatico di Portici - 25

s Zoopeoliatico Spedmentale delle Venesie -
5

IUCN « Lhwion intemacional paca i Consenacidn
Japan Fisheries Retearch and Education Agency

Insttuto de Ecoiopla Lioval

Monaco Yacht Chub
V DATS) - CSIC Obsarvadiores def AMar
Office frangais de ba biodiversine - OFB, France
PLAN BLEV
Fosidoni Ecosporny

SO% Mar Mence Spain

The Obzenatory Sustainable Develcpment Goal for the
Medzerranesn (SOGIMED)

Trece Submadines

WWF [TALY MIRAMARE AMP | SHOREUNE SOC. COOP
Regional

Lycee de b mer Pyl Sousques
Marine Bology Station Piaan Sioven
Marine ecology engineer in the ECOSEAS laboratrey

ONRS
Meditemanean institute of Oceanclogy. Marsele,
France

National Councd of Researches, institute of Marine
Scences. Napol

G Nbueo de Lot Neetos

Galpemor- Local action group for fisheries in the Murcla Regidn

Oceancgrific de Valenca a0 Carlos | Naweical Scheol
:})(«fmhc Center of the Balearc islands (E0-Région PACA

="

Oceancpraphic Insteuse of Monaco Thau lagoon Oysuer farmae

Scienific Center of Mosaco
Regional
Urivericty of Burgos. Spein
Uriversidad de Valencia - COZ/SAMA Spain

Ueiversicad Migul Hemdedez Spain
Universidad Polticnica de Valencia Spain

University - SETU (Soush Easz Technological ) keland
University Abe-Marselle - Incttune of Sicociences

and Bictechnologies = CEA

Uriveesity Ale-Marselle . INSE Inasiuce of Siodwersity
and Marne and Contimertal Ecology)

Universty 2andima Ooyeds S0, Turkey

Uriversity of Antipolis , France

Usiversity of Athens - Agriaukural | Greste
Usivarsity of Florida (USA) - Medina Aquarius
Underwater Habitat
Univerzizy of Genoa, Raly
Usiversity of Gerows / Ramoge | laly
Uriversity of Kaipeds . Lthuani

-4
o=

NATURA 2008

Uriversty of Tripoli, Tunisia
Uriversity of Tunis € Manar | Tusisia
Uriveesity of Tunis. Turasia
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For effective conservation of Pinna nobilis, the main
challenges are:

sImprove conservation status of reservoirs to preserve the remaining populations.

*Increase awareness and reduce direct impacts and vandalism.

*Improve the legislation and creation of protocols to transport fan mussels within and among
countries. Creation of an international Biosecurity Program to ensure the security of
translocation of individuals among the remaining reservoirs to speed up the process.
*Monitoring and further experimentation on the disease and genetic associated factors.
Improvement of the conditions of the individuals maintained in indoor facilities (nutritional
and environmental aspects), it is necessary to complete a treatment to facilitate the
reproduction of the individuals that reduces the load of the pathogens and enables the

development of safe maturation and spawning procedures.

*Close the reproductive cycle of P. nobilis in captivity.
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