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Introduction
The European pond turtle (Emys orbicularis) is classified as Near Threatened by
the IUCN; although globally common, it is classified as Endangered or Declining
in several European countries (including Italy: Ficetola et al., 2013). Threats
include habitat loss and modification, water uptake, fishing and other human
activities (road traffic, nest predation & waste dumping), and competition with
invasive species, including American freshwater terrapins, fish, crayfish and
coypu. In the north-western Italian region of Liguria, the endemic subspecies E.
orbicularis ingauna is considered endangered (Jesu et al., 2004). Only one
population remains in the Centa river valley consisting of few small and isolated
sub-populations inhabiting Mediterranean streams and secondary habitats, such
as ponds in abandoned clay quarries (Salvidio et al., 2013). In 2000 a
conservation project was
undertaken with the
involvement of public
authorities (Province of
Savona, State Forestry
Corps, and University of
Genova), private entities
(Aquarium of Genova) and
NGOs (Pro Natura
Genova, WWF Liguria).
Realized actions include
the creation and
restoration of sites,
monitoring wild E.
orbicularis and restocking
individuals born in a local
facility (Centro Emys in
European pond turtle basking © Pino Piccardo
Leca di Albenga) and bred
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European pond turtle habitat © Pino Piccardo

at the Aquarium of Genova. Since 2013, a European LIFE project (LIFE12 NAT/
IT/000395) is assisting these conservation actions.

Goals
Goal 1: Improve the habitat of E. orbicularis ingauna in the Centa river valley,
with particular regard to nesting and basking sites.
Goal 2: Ex-situ reproduction of E. orbicularis ingauna and release for
reinforcement of the extant population in the Centa river valley.
Goal 3: Eradicate invasive alien terrapins from all wetland areas in which E.
orbicularis is present.
Goal 4: Develop a veterinary protocol for assessing disease risks associated
with the re-introduction programs.
Goal 5: Increase public awareness of the need to preserve wetlands and to
avoid the release of alien species, particularly turtles.

Success Indicators
Indicator 1: Double the total population of Emys orbicularis ingauna (from
about 50 - 60 to >100 individuals) and increase its reproductive rate.
Indicator 2: Eradicate alien terrapins from sites occupied by Emys orbicularis
ingauna.
Indicator 3: Increase the number of sites occupied by Emys orbicularis
ingauna.
Indicator 4: Achieve successful breeding of re-introduced individuals.

Project Summary
Feasibility: This project aims to improve the status of the species in the region of
Liguria by reinforcing the extant population through the release of captive-bred
individuals. The release program will be supported by habitat restoration actions,
by the concurrent removal of non-native turtles and by broader activities aimed at
increasing public awareness of the threats faced by native turtles and the impacts
caused by the release of non-native wildlife. Since sites are located within
protected areas (Natura 2000 network), further man-made habitat modification is
unlikely to constitute a threat for the extant populations. However, even in
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protected areas sites still face threats from natural vegetation succession and
silting-up of ponds. These processed are reducing the standing water surface
available for Emys orbicularis populations: ongoing management of sites is
required in order to maintain their suitability. Currently, small numbers and
fragmentation leave the population vulnerable to stochastic events. High survival
of adults is observed in the wild, but sporadic reproduction and high juvenile
mortality hinder the formation of a well-structured and self-maintaining population.
Therefore, captive-breeding should bypass the most vulnerable biological phases
while habitat management and removal of alien terrapins will increase the
reproductive success for E. orbicularis. Once a sufficient number of individuals
have been released and a well-structured population has been established, the
high natural survival of the species and the improvement in habitat are expected
to allow its persistence into the future (Canessa et al., 2015).
On the other hand, non-native turtles are widespread in the area, following the
release of unwanted pets (Ottonello et al., 2005). The large number of individuals
and the effort required for locating and trapping them, particularly in light of the
scarce resources available, make the complete eradication of these competitors
of E. orbicularis a difficult task. Ultimately, the eradication of non-native turtles
depends not only on removal of current individuals, but also on the prevention of
future releases. In this sense, a broad strategy is required to combine direct
conservation actions with education and awareness campaigns. The captive
breeding center provides opportunities for engaging the public and interacting
with local schools and visitors.
Implementation: Thanks to different financial instruments (Regional, Provincial
and EU funds), sponsorship by the European Association of Zoos and Aquaria
(EAZA) and the support of volunteers during the years allowed implementation of
several actions during the project. In particular, a small natural area was acquired
from its previous owners and declared as protected; three ponds were restored;
and periodic habitat management is being carried out. Since 2008, more than 200
captive-bred sub-adults
terrapins have been
released at five locations.
In 2014, the eradication
program of aliens terrapins
from the Centa River plain
begun, resulting in the
removal of 95 individuals
to date. Invasive turtles
captured belong to three
different species:
Graptemys
pseudogeographica,
Pseudemys concinna and
Trachemys scripta. In
particular, T. s. elegans
represents 80% of
Hatchlings © Pino Piccardo
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allochthonous animals
found. An examination
of data on the size of
the individuals and on
the consistency of
juveniles suggests that
T. s. elegans is able to
reproduce in the area.
Post-release
monitoring: The
restocked terrapins are
seasonally monitored
by intensive trapping.
All released individuals
are marked to facilitate
Breeding center © Dario Ottonello
identification. In
addition, some of the individuals released are radio-tracked to obtain data about
post-release survival and movement. Post-release monitoring suggests a
successful establishment of released individuals in the wild, with recapture rates
over 80%. However, to date no information is available about the successful
reproduction by released individuals.

Major difficulties faced
In Mediterranean climates, ponds are rapidly invaded by aquatic vegetation
and filled up by siltation; therefore periodic management is needed.
Difficulties in the eradication of Trachemys scripta elegans turtles reproducing
within the area of occurrence of Emys.
Continuous reduction in public funding for environmental conservation.
Due to the slow life cycle of the species, there is a time lag between the
release of individuals and the possibility to determine their reproductive rates
in the wild.
At the broader scale, the high level of anthropic modification of the Centa River
plain makes it difficult to restore a good level of ecological connectivity
between sites.

Major lessons learned
Success depends on the effective collaboration of multiple agencies and
stakeholders, particularly where multiple objectives are being targeted.
Ongoing management of sites and non-native turtles is likely to be required
beyond the end of the release program, to maximize the probability that the
restocked population persists until a sufficient number of individuals have been
established.
To avoid the risk of spreading diseases in the wild population, a veterinary
check-up of individuals prior to release is of fundamental importance.
When the aim is to preserve a specific subspecies, as is the case for this
project, a genetic study of the founding breeders is required to assess the risk
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of genetic pollution through the introduction of individuals from other
populations/subspecies.

Success of project
Highly Successful

Successful

Partially Successful

Failure

√
Reason(s) for success/failure:
The declaration of new protected areas and the restoration of existing ones,
together with the release of individuals, have prevented the total extinction of
the species after its rediscovery in the 1990s.
The release of sub-adult individuals ensures high-post release survival,
increasing the likelihood of establishment in the wild.
The strong commitment and successful coordination of participants has
allowed good progress towards all objectives.
Widespread engagement of the public, particularly through activities at the
captive breeding centre, has increased the perception of E. orbicularis ingauna
as a local flagship species, and encouraged support by local communities.
Evidence of successful breeding by released individuals has not yet been
found.
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