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EUROPEAN UNION OF
AQUARIUM CURATORS

REPORTING FORM

FOR CONSERVATION PROJECTS
FUNDED IN

2025

1 TITLE OF PROJECT
0 OJEC Researching breeding and rearing methods for saving Pinna nobilis

2 NAME OF APPLICANT from extinction

Dr Milena Mici¢, biologist

INSTITUTION Aquarium Pula d.o.o.
ADDRESS Verudella 33, 52100 Pula
TEL: 00385 52 381402

FAX: /

E-MAIL: milena.micic@aquarium.hr
DATE OF REPORT: December 2025
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PLEASE SEND YOUR REPORT TO ISABEL KOCH, SECRETARY-GENERAL OF EUAC
(ISABEL.KOCH@W!ILHELMA.DE)

AND COPY TO

Lauren Florisson (lauren.florisson@eaza.net; Brian Zimmerman: bzimmerman@bzsociety.org.uk

3 LOCATION OF PROJECT (REGION & COUNTRY)
Aquarium Pula, Verudella 33, 52100 Pula (Istria County), Croatia

4 PROJECT START AND END DATES:
July 2024 — July 2025

5 PROJECT CO-ORDINATOR, ADDRESS AND INSTITUTIONAL AFFILIATION
(IF DIFFERENT FROM APPLICANT)

6 PROJECT TYPE

(TICK ANY COMPONENTS THAT APPLY) x EDUCATION/PUBLIC AWARENESS
O TRAINING/WORKSHOPS
x BIOLOGICAL/ECOLOGICAL RESEARCH OO COMMUNITY-BASED/SOCIAL POLICY
O VETERINARY/CONSERVATION MEDICINE OO0 ECOTOURISM/SUSTAINABLE DEVELOPMENT
O ANIMAL WELFARE O SUSTAINABLE USE
[0 CAPTIVE BREEDING O WARDENING/LAW ENFORCEMENT
O RE-INTRODUCTION/RE- O PROTECTED AREAS MANAGEMENT
STOCKING/TRANSLOCATION O EX SITU PROJECT ONLY
O HUMAN-WILDLIFE CONFLICT x OTHER: __Captive breeding____

7 FOCAL SPECIES (COMMON AND SCIENTIFIC NAME)
The noble pen shell, Pinna nobilis Linnaeus, 1758

8 IUCN RED LIST STATUS (OR OTHER THREAT LISTING) OF FOCAL SPECIES
Pinna nobilis

- IUCN Critically Endangered species, assessed in 2019.

- Classified as a species of Community Interest in need of strict protection by the European
Habitats Directive (92/43/EEC) and as an Endangered Species by the Protocol Concerning
Specially Protected Areas and Biological Diversity in the Mediterranean from the
Barcelona Convention (Annex Il).

- Strictly protected in Croatia

CITES NO
Part of a management programme? Part of the national programme for Pinna nobilis
conservation

9 PROJECT BACKGROUND

The noble pen shell, Pinna nobilis, the largest endemic bivalve in the Mediterranean, has
been facing near-extinction since 2016 due to mass mortality, with the population declining by
99,99%. Only a few lagoons in France, Spain, Italy and Greece still hold several thousand
pathogen-free individuals.

In 2019, Aquarium Pula conducted a monitoring project co-financed by EUAC funds and
initiated the long-term maintenance of noble pen shell individuals. By 2020, it joined the national
working group and became the only Croatian institution authorized for P. nobilis ex-situ
husbandry.
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From a biological conservation perspective, it is crucial to quickly assess how well a
species can adapt to new infections and recover naturally (Mable, 2019). Current conservation
efforts focus on collecting juveniles and developing breeding and larval-rearing techniques.
Repopulating with resistant individuals is a potential solution, as research suggests that some
individuals have developed resistance after surviving two infection waves in the sea (Garcia March,
pers. comm.).

For reproduction purposes, in collaborations with IMEDMAR (Institute of Environment
and Marine Research), Spain, and ISMAR, Italy, 10 adult individuals from the Venice Lagoon were
collected and eight of them are currently maintained in the quarantine department of Aquarium
Pula.

10 WAS THE OVERALL PROJECT PURPOSE FULFILLED?

The main aim of this project is to perform ex-situ breeding of P. nobilis and rear the
embryos up to the juvenile phase (settling) for a possible reintroduction into their natural habitats.
As many reproductive traits of the species remain unknown, and successful reproduction has only
been confirmed up to the pediveliger stage, we started with the increase in know-how in breeding
methods by joining the group Mediterranean group of scientists working on attempts of P.nobilis
reproduction In Spain, France, Italy and Greece.

In July and August 2025 spawning and early larval development of P. nobilis were
successfully achieved under controlled conditions, however, larval cultures could not be sustained
beyond day 8.

11 WHAT OBJECTIVES WERE MET?
The following objectives were met:

1. Assess the reproductive health of adult pen shells in controlled conditions including
analyses of their health status, identifying potential obstacles to successful breeding,
conditioning the water, and maintaining excellent quality of phytoplankton for feeding.

2. Induce reproductive maturity and collect gametes. Attempts were conducted with
temperature conditioning, measuring sperm concentration, size and number of eggs, and
performing fertilisation.

3. The collaboration with Italian and Spanish researchers to enhance expertise in the field is
continuous and resulted in the implementation of knowledge for the construction of the
larval rearing protocol

4. The data were analysed and the public was informed about the trials.

WHAT OBJECTIVES WERE NOT MET?

1. Establish the methodology and techniques for larval rearing, including monitoring embryonic
development and maintaining juveniles until settlement on the sediment, with a strong
emphasis on food preparation and administration. Unfortunately, this objective has not yet
been fully achieved, as the juveniles died after eight days, preventing completion of the
planned rearing process.

2. Scientific research is ongoing, and preliminary data were disseminated at the EUAC meeting in
Istanbul. However, a scientific paper has not yet been completed. This objective remains under
development.

3. The results from the summer 2025 trials highlight the need for improvements in biosafety
protocols, water quality management, nutrition, oxygenation, and filtration systems to support
complete larval development in future ex-situ conservation efforts.
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12 WHAT PROJECT ACTIVITIES WERE UNDERTAKEN?

The following project activities were undertaken:

Three adult P. nobilis will were used for breeding attempts. Water was changed daily
(100%), treated with 1-micrometre mesh and UV lights for 24 hours. Molecular analyses
confirmed the health status, ensuring they are negative for Haplosporidium pinnae. Food
administration protocols were standardised in collaboration with IMEDMAR scientists.
Currently, three species of phytoplankton and two species of zooplankton are used.
Temperature was gradually increased from 18°C to 24°C. Upon spawning, sperm and eggs
were collected, their concentration was measured and their size assessed under a
microscope. This provided an insight into reproductive health and identify any breeding
issues. The collected gametes were transferred to tanks with a filtration system specially
designed for larval growth (Japanese model). Brood-stock management protocols are
under development and will include maintaining reproductive health, stimulating gonadal
maturation, and refining spawning techniques.

Embryonic development was tracked. Larvae progressed to the late umbonate stage by
day 5. High larval mortality (1000 x / ml) was observed after day 4, and total mortality
occurred after day 8, likely due to contamination, inadequate nutrition, limited
oxygenation, and mechanical issues in the rearing system.

Collaboration with IMEDMAR and other partners has been actively strengthened through
continuous exchange of scientific information, regular communication, and sharing of
preliminary results. Project findings have been disseminated at the EUAC conference in
Istanbul, contributing to wider awareness of the ongoing research on Pinna nobilis
conservation and management.

All data collected to date have been analysed jointly with IMEDMAR and ltalian partners.
Although the comprehensive scientific paper is still in preparation, the analysis has
provided important insights that will form the basis of the manuscript. Work on the
publication is ongoing, and partners remain actively engaged in finalising the scientific
output.
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13 WHAT OUTCOMES WERE ACHIEVED DURING THE COURSE OF THE PROJECT? IF THIS WAS
AN EX SITU PROJECT ONLY, WHAT WERE THE BENEFITS TO THE SPECIES EX SITU AND IN SITU?

The project significantly advanced the development of larval-rearing protocols, identified critical
bottlenecks (nutrition, oxygenation, contamination, mechanical issues), and improved
understanding of P. nobilis reproductive biology in captivity. The in-situ benefits are related to
the insights gained into adult health status, reproductive potential, and early larval sensitivity,
which provide valuable guidance for future restocking and recovery strategies, once
environmental conditions allow for potential reintroduction.

ARE ANY ONGOING?
Several components of the project are ongoing:
e Refinement of broodstock conditioning protocols and spawning stimulation.
e Development and optimization of larval-rearing systems to prevent early mortality
(biosafety procedures, nutrition, oxygenation, filtration).
e Continued collaboration with Spanish, French, Greak and Italian partners.
e Preparation of a comprehensive scientific paper based on the analysed data.

DID ANY EXPECTED OUTCOMES FAIL?

Some expected outcomes were only partially achieved, primarily due to biological and technical
constraints identified during the trials.

1. Although larvae successfully developed to the late umbonate stage (day 5), survival did not
progress beyond day 8. The observations suggest that factors such as contamination, suboptimal
nutrition, limited oxygenation, and mechanical limitations of the rearing system influenced the
outcome.

2. Data analysis has been completed, and the manuscript is under development in collaboration
with partners.

14 DID LOCAL PEOPLE/COMMUNITIES PARTICIPATE IN THE PROJECT? IF SO, WHO WERE THEY,
HOW MANY PARTICIPATED AND WILL CONTINUED CONTACT BE MADE?

The public was informed about the project activities through local media, radio and social media
(FB, Instagram).

IF THERE WAS COLLABORATION WITH ANOTHER EUAC MEMBER OR AQUARIUM PLEASE
PROVIDE DETAILS ON THE COLLABORATION.

/

15 DID THE GOVERNMENT OF THE HOST COUNTRY RECEIVE INFORMATION ON THE PROJECT’S
RESULTS?

Since our institution is part of the national programme for the conservation of Pinna nobilis, all
project results and findings were communicated to the relevant state authorities and
governmental institutions.

16 HOW DID THE RELATIONSHIP WITH OTHER NGOS WORK? WERE THERE ANY ISSUES?
Aquarium Pula collaborated with the NGO, Marine Educational Centre Pula, which spread
information about the project activities during guided tours of the Aquarium.
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17 TOTAL PROJECT BUDGET AND EXPENDITURE (IN EUROS)

52.200 €
18 AMOUNT OF MATCHING FUNDS 19 AMOUNT SPENT FROM EUAC FUNDS:
SPENT: 42.200,00 € 10.000,00 €

20 EXPENDITURE BREAKDOWN (IN EUROS)

TRAVEL

SALARIES - Laboratory staff and aquarists
(42.200 €)

ACCOMMODATION

EQUIPMENT - Tanks and LSS for breeding attempts
(6.000 €)

- Tanks and LSS for larval rearing

(4.000 €)

COMMUNICATION
MISCELLANEOUS
(PLEASE DETAIL)
TOTAL

21 PUBLICATIONS PRODUCED AS A RESULT OF THE PROJECT

Poster for the EUAC meeting
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