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Preamble

Right from the very beginning it has been the concern of EAZA and the EEPs to encourage and promote

the highest possible standards for husbandry of zoo and agueainimals. For this reason, quite early
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EAZA feel themselves romitted. Above and beyond this, some countries have defined regulatory
minimum standards for the keeping of individual species regarding the size and furnishings of
enclosures etc., which, according to the opinion of authors, should definitely be fulfidémte

allowing such animals to be kept within the area of the jurisdiction of those countries. These minimum
standards are intended to determine the borderline of acceptable animal welfare. It is not permitted

to fall short of these standards. How difiltit is to determine the standards, however, can be seen in

the fact that minimum standards vary from country to country.

Above and beyond this, specialists of the EEPs and TAGs have undertaken the considerable task of
laying down guidelines for keepirigdividual animal species. Whilst some aspects of husbandry
reported in the guidelines will define minimum standards, in general, these guidelines are not to be
understood as minimum requirements; they represent best practice. As such the EAZA Besg Practi
Guidelines for keeping animals intend rather to describe the desirable design of enclosures and
prerequisites for animal keeping that are, according to the present state of knowledge, considered as

being optimal for each species. They intend aboveoalhdicate how enclosures should be designed

and what conditions should be fulfilled for the optimal care of individual species.

Citation: Berthomieu, L. & Vermeer, J. (2021). EAZA Best Practice Guidelines for the European pond
turtle (Emys orbicular)g; First edition. European Association of Zoos and Aquariums, Amsterdam,
The Netherlands.
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Introduction

The European pond turtlEmys orbicularis A& + 2y S 2F 9dz2NRBLISQa FTNBaKg!

as a good indicator of the quality of freshwater bodies. Unfortunately, the species is threatened or
even extinct in most countries within its original distribution range. Its populations suodier yarious
threats, mainly of anthropogenic origin. To prevent, stop or limit the decline of this species different
in-situ as well agxsitu actions are being implemented.

The reinforcement of remaining populations, or the-foeeation of new populations in areas where

the species has become extinct, has proven to be a successful strategy. As in many cases the
translocation of wild individuals is not possible without weakgnremaining populations, esitu
breeding is necessary to be able to provide sufficient individuals for releases in the wild. Therefore,
Z0os, private breeders and other holders can play an important role in the conservation of the species.
A great amounhof experience and knowledge on the captive husbandry of European Pond Turtles is
already present among current holders. The aim of these Best Practice Guidelines was to collect the
available information and to provide institutions the tools to optimizenaal welfare and breeding
results, with consequently a larger number of individuals available for reintroduction and
reinforcement projects. To collect much information on the experiences of institutions and private
breeders, a questionnaire was compil@e annex 2) and sent to 52 institutions and private breeders.
Despite several reminders, only 16 completed the questionnaire, but fortunately these included some
of the most successful breeders of European pond and the information obtained providey goosr

base for the compilation of these Best Practice Guidelines.

Institutions not able or willing to breed European pond turtles, but keeping the species for its
important educational role, can also use these guidelines to optimize the husbandryircdmiraals.
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Section 1Biology and field data

1.1 Taxonomy

Order: Testudines

Family: Emydidae

GenusEmys

SpeciesEmys orbicularis

Subspecies: see below

Common name: European pond turtle

Emys orbiculariis the sole recent member of the Emydidae, all other members of thidyfacan be

found in the New WorldEmyamust have reached Eurasia from the east, over the Bering Bffde,

1998) The species got extinct in the northern regions (incl. Scandinavia, United Kingdom and the
Netherlands)uring the Pleistocene, but expanded later northwards from a range of southern refugia,
marking the different genetic clades (see below).

Until 1989, little was known about the taxonomy BfMmys orbicularisA few subspecies had been
described, but the diersity of the species was greatly underestimated. That changed when the
herpetologist Uwe Fritz started his impressive work on this species. His studies firstly focussed mainly
on morphological characters, but when new technigues became available, heddfia work with

the description of a large number of different haplotypes. Other researchers elaborated on the work
of Fritz and helped to further understand the taxonomical status of the European pond turtle. What
was thought to be a single species, tadhout to be a complex of different species, subspecies and
haplotypes. A portrait of the diversity within the European pond turtles is a fascinating picture of the
climatological and geographical history of Europe and Asia Minor, and an excellent viea of
dispersion and evolution of a species that could easily be overlooked by researchers and zoologists. In
this chapter we will give an overview of the history of taxonomical studies and will summarize our
current knowledge on the taxonomy &imys orbicualris.

1.1.1 Morphologic studies

Extensive morphological studies have been hindered by a lack of materials in museum, the bad quality
of many museum specimens and the difficulties in observing and capturing specimens in the wild.
Many specimens in museums are of unknown localities aact#ptive animal was conserved its real
origin would often be unknown, especially considering that for hundreds of years pond turtles were
traded all over Europe, with animals being transported for hundreds of kilometres from their capture
localities. Evemvhen the locality of capture is known, there is also the risk that it was an introduced,
released or escaped individual.

There are many factors that make a good arrangement based on phenotypic variation of the European
pond turtle very difficult. From t many studies that are mentioned below, it is clear that there is
much natural variation of coloration within populations and therefore within proposed subspecies.
Furthermore, the distribution of different subspecies/phenotypes is not etesiy and thee is much
integration between subspecigdascort, Bertolero, & Arribas, 1999yhis situation is even more
complicated due to the fact that humans have transported and released pond turtles all over Europe,
therefore mixing poplations that were formerly separated by mountain chains and large distances.



One final complication is that this turtle shows considerable changes in colouration throughout the
different life stagegNajbar & Szuszkiewicz, 200&hd only adult animals can be compared to define
colour differences between populations. All these factors maybe the reason why for so long only few
people have attempted to unravel the systematics of the European pond turtle. It has also resulted in
the description of several subspecies, which revealed later to be only sexual differences within an
existing subspecies or a different coloration due to reddish clay in the habitat of the indi(kditz]

1992)

As mentoned in the introduction, Uwe Fritz is the main researcheEanys orbicularisaxonomy and
distribution. Since 1989 a large number of publications shed light on the history of the species (and its
allies).

It was Linnaeus who published in 1758di¢ @ & G SY I b I (i dzNJ Sésthdo grEicul@rik® A y Of dz
In 1831 Eichwald mentioned two varietigserica(from Astrakhan, Russia) apdrsica(Mazanderan,
Iran). One year later Valenciennes (1832) descritmignicafrom Peloponnesus, Gree€Eritz, 1992)

For a period of more than 150 years, no thorough research was conducted on the species, until 1989,
when Fritz describedEmys orbicularis luteofusdeom the Konya Province in central Turkey. This
subspecies, in which &males are at least 14cm and the females 17.5cm, differs from others in having
a very small head and the carapace yellowisbwn. There is, however, considerable variation in the
colouration of individual$Fritz, 1989)

In 1992 Fritz redefine€mys orbicularis orbiculariss the taxon from Central Europe, amunys
orbicularis hellenicas the taxon from the eastern Mediterranean region. Several other described
forms of turtles are discussed and either considered as synowyrakeady named taxa or rejected
(Fritz, 1992)

In 1993 Fritz describes two other new subspeciesys orbicularis fritzjuergenobsti G KS a9+ a i S
{ LI yAaK LIRYR (dNIftSEX A& F2dzy R 8. yhisipéns turetisioll SNy 0
average size (14cm for the males; 9 to 14cm for the females) but has a relatively large head. It differs

from other subspecies in the long and narrow carapace with a light brown to yellowish brown primary
colour. Young animals atesually of a darker colour. Males and females have a yellow iris with black

cross; one male had a browrllowishred iris. The cross is in males less visible than in females. The
second new subspecieEmys orbicularis occidentaisNJ G KS & 2 SENIISING/¢ SL122/NR TA Y |
Morocco, Algeria, Tunisia, southern and western Portugal. The males are 9 to 14 cm long, the females

10 to 15cm. It differs from related subspecies by very wide carapace, with very wide yellow spots.
Males and females have a yelldw yellowwhitish iris, females with a very visible black cr{fastz,

1993a)

In a second publication in the same year, Fritz divides the Anatolian pond turtles in six groups, with
three new subspecies which he named a ykder (Fritz, 1993h)Emys orbicularis colchic&rom

Colchis and east Turkey is a subspecies of median size with a dark colour. The second new subspecies
isEmys orbicularis orientajifom Turkmenia and northern Iran.differs from other subspecies by its

very short central intergular searfihe third new subspeciesinys orbicularis kuraérom the Kura

river drainage and the downslope of the Greater Caucasus. It differs by a very light colour and very
light coloured érelegs with a wide yellow ban(@ritz, 1994)



Fritz continues his work with the description of the Sardinian pond tutle,capolongofrom Sardinia

FYR adz2NNRdzy RAy3a AaflyRa |y . olafzaifrdnSTorgc@MiE, 1995)NJ [ | Y
(Fritz, 1995). From soutlvestern Spain he describes the Spanish pond tuBleg.hispanica(Fritz,

Keller, & Budde, 199@)nd finally from soutkeastern WzNJ S& G KS 9 A EDkiselBritz].J2 Y R { ¢
Baran, Budak, & Amthauer, 1998)

To finish (for the moment?) the long list of described subspecies, the Ingauna pondiudiegauna

was described from the Ingauna muain chain, western Liguria (Italy). This subspecies is reported to
be recognizable by its small size and uniform cheshmatvn carapacéJesu, Piombo, Lamagni, Ortale,
& Genta, 2004)

Zuffi and Ballasina studied a large dataset of Italian turtles, and noticed that there are four, and possibly
FAOSES RAFTFSNBYG aGo0oA2YSONRO SO2GeLlSa¢ Ay GKS 02dz
juveniles showed that these may influence coldion, patterns and markings. Therefore, genetic

studies are necessary to define which and how many subspecies can be found(Zulffal Ballisana,

1998)

As a rule of thumb, we can say that European pond turtles framtrth are generally large and dark
coloured, whereas subspecies from the south are smaller and distinctly lighter coloured. As always,
there are exceptions, with some very dark, almost black animals described from Turkey.

No new subspecies have been posed since then, but there are indications that other populations

are different enough to be lumped into hew subspediestz, 1998)and genetics even suggest that
some subspecies could be raised to the species leveth®nother hand, additional research (both
morphological and genetic) suggest that some subspecies are just local variations of earlier described
subspecies, and should be rejected. More research may give us a better picture of the divésigsof
orbicubris, but the widespread introductions and local extinctions will probably make a full picture
impossible.

1.1.2 Genetic studies

The first genetic studies on the European pond turtle are thogkarik, Joger, Fritz, Heidrich, &K
1998) With their preliminary study (187 samples) of the mitochondrial cytochrome b gene they
identified 13 different haplotypes, corresponding to six clades.

Clade 1 Eastern Balkan

Clade Ili Central Europe Balkan
Clade Il Southern Italian
Jade IV Adriatic

Clade VY Tyrrhenian

Clade VilberoMaghrebian

Haplotype la Eastern Balkan region, Turkey, Bulgaria, Romania, Denmark and eastern Poland. Mixed
population of la and Ib were found on the Bulgarian shore.

Haplotype Ib Bulgarian shore (Bt& Sea), Turkey, Thasos island and Evvoia island (both belonging to
Greece).

Haplotype lla this was the most abundant haplotype, encountered in the south on Thasos island

(with 1b), and from Hungary in the east to Central France in the west (Brenne).

Hagdotype llIb: was found in all relict populations in Germany (Brandenburg and Saxony).

Haplotype llc this haplotype was only found in Velenceitd, Hungary.



Haplotype Ild was found in one specimen from Silkeborg, Denmark.

Haplotype Ill was obtained fromwo populations in southern Italy, including Sicily (where also an
animal with Haplotype V was found).

Haplotype IVawas found along the Adriatic coast and on the Greek island Evvoia.

Haplotype Vb was found across Peloponnisos and Kefallinfa islana:¢(@ye

Haplotype V was found in the eastern Provence, Corsica, Sardinia and western Italy, and one
specimen on Sicily.

Haplotype VIawas found in eastern Spain.

Haplotype VIb was found in southern Portugal.

Haplotype Vicwas found in Morocco.

Therewere not enough samples to compare the genetic results with those of the morphologic research
(see above) and to link the proposed subspecies precisely to the haplotypes.

The authors stress that some of the results should be taken with care, as hurease®lcan cause
some unnatural distribution of haplotypes. This was especially clear from the results of the samples
collected in Germany, which resulted in six different haplotypes, while based on samples of
neighbouring countries only one group (1) veagected.

A second analysis of 423 samples completed further the picture of the phylogeogramyaf
orbicularis(Lenk, Fritz, Joger, & Winks, 1998)total of seven new haplotypes are being described,
bringing the total to B. These are divided into seven major lineages. The distribution of the lineages
can be compared to the earlier study, but the additional samples give a more complete picture:

Lineage I: Eastern Europe and Asia Minor
Lineage IlI: central Europe and centalkan
Lineage lll: southern Italy

Lineage IV: around the Adriatic Sea

Lineage V: northwest coast of Mediterranean
Lineage VI: Iberia and northern Africa
Lineage VII: Caspian region

More sampling resulted in more lineages and more haplotypes. Nine &segith 44 haplotypes are
reported in a new studyfritz, Guicking, Lenk, Joger, & Wink, 20®4)e of the new lineages (VIII) was
encountered in southern Turkey, another (IX) in a captive turtle of unknown origin.
The authorsdcussed in the publication on the situation in Germany, where they encountered among
75 samples eleven different haplotypes belonging to six lineages. Haplotype IlIb is endemic to eastern
Germany and western Poland, and only in the na#istern states of Bindenburg and Mecklenburg
Western Pomerania a very small native population still exists. It has been argued that a relict
population with Haplotype lla survived in Hesse (southern Germany), however Fritz and his colleagues
conclude that these animals mubktve been introduced by humans and may originate from other
regions where this haplotype can be found. All other identified haplotypes originate from almost all
other parts of the distribution range @&mys orbicularidt is interesting to note that moshtroduced
haplotypes in former East Germany originate from countries in Eastern Europe (Bulgaria, Hungary and
Romania), while the animals sampled in former West Germany have a much greater variety of origins.
This may reflect the tourist destinations apdt trade routes.



Further work on genetics shows the complexity of the situation in Fréfdte, et al., 2005)The results

of analysing 106 samples reveal the existence of three lineages (ll, V and VI) with six haplotypes.
Haplotype lla was found in the soudtast and central part of France; from that haplotype three others
derived, llg was found in the souttag and llh and Ili in the soutivest. Haplotype Va (from Italy) was
found on Corsica and in the Var Department, and finally Haplotype Vla (from Spain) in thevestith
Interestingly, lla and Va were found together in the Camargue, and it is uncleas if thinatural
situation and if hybridisations occurs.

Figurel : Distribution of mtDNA haplotypes (cyt b) in France. Taken
from: Fritz et al., 2005.
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The authors continue to collect more samples, and in 2007 they publish the results of the analysis of
more than 1100 samplg§ritz, et al., 2007)The sample area is much larger, giving a better picture of
the diversity of the pecies. Eight lineages with 51 haplotypes occur, while the formerly know Lineage
Il (from Sicily) is now considered as a separate spdeigs trinacriswith 5 haplotypes.

One new lineage and 16 new haplotypes are subsequently described from AnailtheaPonte
Caspian Region, bringing the total to nine lineages and 67 haplotypEstigs orbicularif-ritz, et al.,

2009) For this study, some 3000 individuals were examined and 184 were sampled. Data was
compared with earér results of samples from the regi@fritz, et al., 2007)'he new lineage is Lineage

X, originating from the southern coast of Turkey, with two haplotypes (Xa and Xb). Lineage | is the most
diverse, with 23 haplotypes.

The results of an analysis of subfossil DNA revealed that European pond turtles living in Great Britain
and Sweden belonged to Lineag€Sbmmer, et al., 2009)

Three more haplotypes (ly, lin and 1VI) from Poland can be added tortbdist(Prusak, et al., 2011)
Additional samples in Polar{@rusak, et al., 2013jnaking a total of 146 samples for Poland, showed
that Haplotype la is restricted to eastern Poland and all the ik, Iib, l1In and 1VI) were found in
western Poland. However, only llb is considered as native for western Poland, the others are supposed
to be the result of human translocations. Animals with the Haplotype IVI are probably hybrids, with
ancestors cornmg from the Bay of Venice. Animals with Haplotype la in western Poland are probably
also the result of translocations from the eastern regions.



Four additional haplotypes are discovered in wild caught animals limestern Germany; Ix
southern Portugh and captive animals (lil.Zoo Frankfurt; VigMadrid rescue centre). The Haplotype
Ix for Portugal is considered to be noative (VelonrAnton, Wink, Schneeweil3, & Fritz, 2011)

A study on hybridisation in FrandRaemy, Fritz, Cheylan, & Ursenbacher, 20isihg MtDNA,
confirmed the presence of Lineage Il in the central and western populations; in the south and east
animals of Lineages Il, IV and V were encountered, which confirms the already known contact zone
(Fritz, et al., 2005)However, if nuclear DNA was analysed, the situation was considerable different.
Most of the animals in Central France (Brenne) were pure Lineage Il, only one out of 34 individuals
showed introgression with Lineage V. In southern and eastern Francdy hybeidization between
Lineage Il and Lineage V was detected, partly recent and partly old. Introgression with Lineage 1V was
detected at two localities in the south, and is probably the result of human translocations.

(Vamberger, tal., 2015)analyse samples of 623 individuals, and report four new haplotypes of
Lineage V (& h) and nine new haplotypes of Lineage W).(IAt the same time they report that
Haplotype llla is the same as llic, and therefore the first is rejected

The current knowledge on the different lineages and their current distribution ranges is summarized
in Figure2 (POschel, et al., 2018)ifferent taxa correspond to different colours. The morphologically
different subspecies dE orbiculariscorrespond to distinct mtDNA lineages as shown in the inset.
Merging colours indicate hybrid zones. The widaging subspeciek o. orbicularis distributed

from the Atlantic coast of France to Central Asia, harbors two distinct mitochondrial lineages, which
are less divergent than the other lineages

subspecies mtDNA 3

orbicularis I
B orbicularis I
B ciselti X
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i 2 MV -
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B persica Vil A
>
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Figure2: Distribution ofEmys orbiculariand its lineages. Taken from: Péschel et al., 2018.



In summarywe now have, based on the abowgentioned studies, a total of nine lineages and 87
haplotypes, with an additional lineage and five haplotype&miys trinacrisSome of the haplotypes
were from captive animals, and their origin is unknown. Some others were possibly captured on a
locality where they, or their ancestors, were released by humans. However, due to the large number
of samples we have a good picture of the distribution ranges of itfierent lineages and the closely
related haplotypes.

Haplotype | Geographic Distribution

la Central and eastern Poland; Lithuania; Ukraine (incl in Crimea near Sebastopol); Don, Volga, |
Turgay river basins in Russia and Kazakhstan; Blacgdgi@as of Romania, Bulgaria, Turkey and Geo
western and central Georgia; Kladovo (Serbia)

Ib Eastern Greece; Bulgaria; western Turkey

Ic Central Anatolia; Turkish Black Sea region; southern Crimea (Ukraine); Dagestan and Kalmykia (R

Id Cental Anatolia (Konya Province, Turkey)

le Northern Crimea (Ukraine)

If I1zmir, Denizli and Manisa Provinces (seaétstern Turkey)

Ig Central Anatolia; western and central Turkish Black Sea region;-senttal Turkey

lh North-eastern Ukraine

li Southeastern Crimea (Ukraine)

lj Unknown

1k Central Turkish Black Sea region

Il Southeastern Ukraine

Im Southcentral Turkey.

In Edirne Province, western Turkey

lo Western Turkey

Ip Western Turkey

Iq Western Turkey

Ir Western Black Sezpast, Turkey

Is Western Black Sea coast, Turkey

It Eastern Crimea (Ukraine)

lu Central Turkey

v Southwestern Turkey

Iw Southwestern Turkey

Ix Unknown (found in Portugal, but probably noative)

ly Western Poland

lla Navarra, Huesca andorthern Mediterranean coast of Spain; western, southern and central Fra
Danube basin; soutkastern Balkan Peninsula (Greece, Bulgaria, Serbia); Slovakia

lIb North-eastern Germany; western Poland (mainly Oder basin)

lic Balaton and Velendeakes (Hungary)

Ild Unknown

lle Unknown

1If Platamonas (Macedonia, Greece)

Ig Département Ain (France)?

Ih Département PyrénéeAtlantiques (France)

i Départment Gironde (France)

1j Unknown

1j Unknown

11k Unknown

1l Unknown(captive in Germany)

IIm Western Germany

IIn Western Poland

llla Rejected, probably the same as llic

Iib Unknown Emys trinacris

lllc Sicily Emys trinacris

liid Sicily Emys trinacris

llle Sicily Emys trinacris




IVa Apulia andAdriatic coast of Italy; west coast of Balkan Peninsula (not Cephalonia and Peleponnesus|
and Evvoia (Greece)

Vb Cephalonia (Greece)

Ve Peleponnesus (Greece)

IvVd Southern Apulia (Italy); Tivat (Montenegro)

IVe Unknown

IVf Unknown

Vg Peleponnesus (Greece)

IVh Calabria; southern Apulia (Italy)

Vi Southern Apulia (Italy)

1IVj Southern Apulia (Italy)

IVK Unknown

VI Western Poland (native?); Peloponnese Region (western Greece)

IVm Peloponnese Region (western Greece)

IVn Peloponnese Region (western Greece)

Ivo Peloponnese Region (western Greece)

IVp Peloponnese Region (western Greece)

IVq Fiesa, Slovenia

IVr [dz6 Ayl S bSNBGGI RESEDplzernsNefePdeltd A I T aSi120A6A4

IVs Opuzen, Neretva delta

IVt Piemonte: Vercelli: Fontanetto Po (Italy)

Va Northern Mediterranean coast of Spain; southern France; west coast of Apennine Peninsula; C
Basilicata; southern Apulia (Italy); Corsica; Sardinia

Vb Calabria and southern Apulia (ltaly)

Ve Calabrizand Basilicata (Italy)

vd Calabria (Italy)

Ve Corsica: Etang de Biguglia (France)

Vf Sardinia: Olbidempio: Arzachena (ltaly)

Vg Corsica: Etang de Biguglia (France)

Vh Corsica: Etang de Biguglia (France)

Via Alto Trasos-Montes (Portugal); Galacia, Hueva, Madrid and Ciudad Real (Spain); Mediterranean c
Spain; perhaps Départment Pyréné&tiantique (France)

Vib Algarve (Portugal)

Vic Middle Atlas (Morocco)

Vid Alentejo (Portugal); Ledn, Huesca and Ebro O€ltain)

Vie Gallicia (Spain)

VIf Rif Mountains (Morocco)

Vig Unknown (rescue centre Madrid)

Vila Araxes River (Armenia); Azerbaijan; Gilan, Mazandaran and Golestan (Iran); possibly between V
Ural Rivers (Kazakhstan)

Vilb Unknown

Vllc Azerbaijan; Mazandaran (Iran)

Vild Mazandaran (Iran)

Vile Azerbaijan

VIIf Azerbaijan; Golestan (Iran)

Vg Gilan (Iran)

Vllla Anamur (southern Turkey)

Vilb Silifke/Mersin Province (soutbentral Turkey)

IX Unknown

Xa Southcentral Turkey

Xb Southcentral Turkey

Table 1: Summary of recognized haplotypes and their locality/distribution.
1.1.3 Summary

This chapter summarized the diversity Bimys orbicularind the difficulties identifying animals.
Although it may seem excessive to treat the subject this detailed in Best Practice Guidelines for captive
husbandry, we think that it is important to stress the diversity of the species, and the importance to

conduct genetic tests on the animals.



There are differences in phenotype between animals of different regions and subspecies, but it is
impossible to identify with certainty an individual. Even the locality of capture will not give any
certainty about its idatification, as it has been shown that many European pond turtles have been

FYR adAaftt FNB o0SAy3 Y2O0SR (GKNRdzZAK2dzi Ada RA&GNT
differences between the different subspecies/haplotypes are not only genetic, satrabrphologic

and behavioural. There are some indices that hybrid or allochthonous have less chance to survival in

the wild, underlining the importance to treat the genetic aspect of the captive European pond turtles
seriously. Zoos should therefore te¢beir animals, either to breed pure offspring or to offer their pure

animals to institutions that want to breed pure animals for release projects.

Figure 3: Two adult European pond turti@sParc Animalier de Sainte Croix



1.2 Morphology

1.2.1 Size and weight

The European pond turtle is a small turtle. Different adult sizes and weights are reported, with an
average of 15cm (carapace length) and 550g for adult females and 12 cm and 330g for males,
depending on the population consideréduffi & Ballisana, 1998; Zuffi, Odetti, & Meozzi, 1999; Zuffi
M., 2004; Auer & Taskavak, 2004; Mazanaeva & Orlova,.208d3lly turtles from the souttvestern
populations are smadl than the ones from the norteastern populationgBonin, Devaux, & Dupré,
2006) For example, female turtles in western Poland were on average 17.1cm and 790 g and males
15.4cm and 554@Najbar & Szuszkiewicz, 200@hile in the Central Polish population the mean
straight carapace length was 18.18cnr females and 16.35cm for males with a body mass or
respectively 970g and 67@ilitrus & Zemanek, 2004)Females are rarely more than 21 ¢Bonin,
Devaux, & Dupré, 2006and reproductive females Italy are only 12 crfzuffi M. , 2000)

Size and weight are important to consider as there is a correlation between body size and clutch size
(Zuffi, Odetti, & Meozzi, 1999l can also give @ood indication of the health status of an individual
(Benoit Quintard, pers. comm.).

Figues4 and5

The eggs are around 30mm long and 20mm widiffi, Odetti, & Meozzi, 1999; Mazanaeva & Orlova,
2004; Avanzi & Millfanti, 2003; Bonin, Devaux, & Dupré, 2808)n contrast with body size, egg size
does not vary within or between populatio&uffi M. , 2004

Hatchlings are around 26mm long and weight around five grams with natural inculftaaranaeva
& Orlova, 2004; Bonin, Devaux, & Dupré, 2006; Rossler, 2000; Mitrus, 2000; Servan & F8éjiut
only three grams in artificial incubatioMazanaeva & Orlova, 2004y 5 grams after artificial
incubation of eggs collected in the w{lllitrus, 2000)

Captive bred turtles may grow faster than wild turtles. In La Réserve de la Haute Touche,-{feapone

old captiveborn turtles weighted approximatively 4@yallet, 2011)compared with the ongear old
wild-born weights of 11.8 (Servan & Pieau, 1984Mitrus reports that 9 month old captive born
hatchlings weighted 15 to 21 grarfiditrus, 2000) Skipping hibernation may result in a faster growth

of the hatchlings. In cdpity, turtles can reach 125g when they are only two ydafallet, 2011)If no
alterations in morphology, physiology and behaviour due to this quick growth can be observed, the
quick growth in captivity can be positively usiedreintroduction programmes, as predation being
reduced in larger turtlegvallet, 2011)
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Zuffi and Ballasina showed that in captive conditions individuals of some populations grow faster when
kept at higher temperatures, whilendividuals of other populations seem to suffer from these
environmental conditiongZuffi & Ballisana, 1998)

Figurest and 7: Hatchlings oEmys orbicularis® Zoodyssée

<=

b
d’.=="_=.§:d
c
Dorsal view (bottom left): a—a, carapace length; b—h,
carapace width, Ventral view (bottom right): c—c, plastron
length; d—d. plastron width, Lateral view (lop) e—e, cara-

pace height Shape of carapace was redrawn from Lanza
(1983) and Zuffi & Gariboldi {1995k), modified.

Figure8: Carapace shape amdeasurement oEmys orbiculari§Zuffi, Odetti, & Meozzi, 1999)

1.2.2 Coloration

The European pond turtle is a polytypic tax@onin, Devaux, & Dupré, 200®)epending on age,
subspecies and geogrhic distribution, the colour is olivdark green to black with yellow spots more

or less pronounced on the shell and skivanzi & Millfanti, 2003)When the turtle becomes older,

the spots can be less visible and the turtlgpagrs to be uniform green, grey or bla@onin, Devaux,

& Dupré, 2006)The yellow spots and its long tail gave its name to this tugileysmeaning mouse

for its long tail andorbicularisfor the shape of the spots. The juvenicolour is brighter, and spots
become visible only at around two or three years old. Indentations are noticeable on the marginal
scutes(Bonin, Devaux, & Dupré, 2006)

Growth rings are visible on scales. They are sometimes considered as a useful tool for age
determination in young turtles up to an age of approximately 18 years, but in older individuals, the

[ —
[ —



shell shows a progressive loss of growth rig@shneeweil3, 2004ayurthermore, observations on wild
animals in Spain showed that animals may not form each year a growth ring and that rings can fade
away(Keller, Andreu, & Ramo, 1998herefore, this method isot completely reliable and should be
handled with care.

U &

Figure9: Two adult European pond turtles with different colour patt@rParc animalier Sainte Croix

1.2.3 Sexual dimorphism
Females have a faster growth than males and once adult they are significantly bigger tha(Zuffies

M., 2004) Males have the posterior part of the plastron slightly convex, while this is flat in the females.
The nails ofmales are longer and slightly hooked. The tail of the males is longer and wider than in the
females, with a more distant cloacal openi#gyanzi & Millfanti, 2003)

<~ R
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FigurelO: Different iris colours iBEmys orbicularis© L. Berthomieu

Iris colour can sometimes be used in sex identification, but there are also differences between
subspecies. Juveniles have a lighllow iris colour. Depending on the subspecies, mature females are
thought to have a white or yellow iris, ature males a light brownish to red ifiduer & Taskavak,
2004; Bonin, Devaux, & Dupré, 200B)has also been suggested that the change of@jeur in the

male is related to sexual activifilajbar & Szuszkiewicz, 2006)

1.3 Longevity
Three categories of ages can be defined: hatchlingy y@ars old), juveniles and adults. A turtle is
considered as adult when it reaches its sexual maturity (see Chapter 1.6 for the age of the sexual

maturity). In the wild ages of up to 120 years have been recordedlonski & Jablonska, 1998)
higher latitudes, mortality of the turtles is highest during overwinteriititrus & Zemanek, 2004)
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