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Phylogénétique et sous-espèces

Ha plocla de Subspecies
I E.o orb icular is (+ E.o. lut eofusca)  and E.o colchica
II E.o. orbicularis
III E. trinacris
IV E.o. hellenica
V E.o. galloitalica (E.o. galloitalica, E.o. lanzai, E.o. capolongoi)
VI E.o. occidentalis (E.o. occidentalis, E.o. hispanica, E.o. fritzjuergenobsti)
VII E.o. iberica and E.o. persica
VIII undescribed subspecies
IX one specimen from pet trade in Germany
X E.o. eiselti

Lenk	et	al.,	1999,	Fritz	et	al.,	2005,	2007,	2009



différences mtDNA / nDNA

mtDNA:	ADN	mitochondrial		
• origine	maternel	seulement	
• analyse	par	séquençage	du	
cytochrome	b  
 

• comparaison	avec	une	référence	 
(p.	ex:	GenBank)	
‣ grande	répétabilité	entre	les	
laboratoires	
- hybrides	non	détectés 

nDNA:	ADN	nucléaire	
• origine	maternel	et	paternel	
• analyse	par	amplification	de	
plusieurs	marqueurs	
microsatellites 
(idem	analyses	de	paternité)	

• pas	de	base	de	données	de	
comparaison	  
(chaque	étude	est	unique)	

- lecture	complexe	et	variable	d’un	
laboratoire	à	l’autre,	résultats	
difficilement	transposables

Next	Generation	Sequecing	(nDNA):	pas	encore	apparue	sur	les	cistudes 
grande	couverture	du	génome,	donc	meilleure	idée	du	niveau	d’introgression/
hybridation;	possiblement	nouvelle	espèces
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detected among 

 

E. orbicularis

 

 was characterized by many
localized haplotypes. They were situated in eastern Europe
and Asia Minor (lineage I), central Europe and central
Balkan (II), southern Italy (III), around the Adriatic Sea
(IV), the northwest coast of the Mediterranean (V), Iberia
and Northern Africa (VI), and the Caspian region (VII).
Some lineages showed subdivisions on a finer scale: in
the parsimony tree (Fig. 3) the North African haplotype
VIc appeared ancestral to haplotypes VIa, b, d which
occurred on the Iberian peninsula; the southwest Greece
haplotypes IVc and IVb were spatially separated from
IVa which occupied the remaining range of lineage IV; in
east Germany the widely distributed haplotype IIa was
replaced by its putative descendant IIb; in Asia Minor Ic
and Id seemed to occupy the more central part, while Ib
and Ia were restricted to the coast. V was the sole lineage
showing no geographical subdivision.

 

Partial Mantel tests

 

As time calibrations on the basis of genetic distances
(see below) suggested a preholocene origin for each of the
seven lineages, seven distinct haplotypes should have
existed after the last cold stage in southern refugia at

least. On the basis of their restricted distributions five
of seven lineages could be assigned unequivocally to
specific refugia (Iberia, Italy, Greece, Asia Minor, Caspian
region). The assignment for two lineages (II, V) remained
ambiguous. Thus, before testing alternative scenarios the
glacial arrangements of mitochondrial lineages had to
be examined. Seven potential arrangements were there-
fore raised (types a–g; Table 2) and tested simultaneously
under each scenario. Congruence was found across all
scenarios to reject hypotheses based on arrangement
types b–g (Table 3). The allocation of lineage V to an Italian
refugium and II to a Greek refugium, as suggested under
arrangement type a, yielded the sole model with a
significant association to the extant phylogeographical
pattern.

When the associations of the six expansion hypotheses
were tested simultaneously under arrangement type
a, all but one hypothesis were rejected, as denoted in
Table 3, lower part. Hence, the sole scenario which retained
significance in combination with arrangement type a
was 4.

Population genetic structure according to hypothesis
4a (see Fig. 4) inferred with 

 

amova

 

 revealed a significant
geographical partition as evidenced by both haplotype

Fig. 4 Geographical distribution of 313 Emys orbicularis haplotypes. The numbers by the symbols indicate the frequencies of haplotypes
per locality (symbols without numbers represent single specimens), symbols in boxes mark polymorphic populations, dashed circles
denote inexact localities. Dashed lines mark the range partition according to hypothesis 4a used for amova. The upper-left box indicates
the haplotype symbols, the upper-right box shows the recent range of E. orbicularis. Apart from these 313 specimens data from another
110 specimens from localities of Spain: Menorca (V19), Mallorca (V12, IIa8); Italy: Castel Porziano (IVa15, V5); France: Camargue (IIa), Lyon
(IIa); Denmark, different localities (Ia6, Ib, IId); and Germany, different localities (Ia14, Ib, IIa10, IIIa, IIIb, IVa11, V2, VIa) were obtained, but
not usable for phylogeographical analyses (see Lenk et al. (1998)) and excluded.
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Discussion

The extant range of European pond turtles is characterized
by a wide distribution gap in Central Europe, separating
French from Central and eastern European populations
(Figs 1 and 4). This biogeographical gap has been explained
as the result of Holocene extinction (Fritz 1996, 2001, 2003;
Sommer et al. 2007). While in Central and South Europe,
humans significantly fuelled this extirpation process from
prehistoric times onwards (Fritz 1996, 2001, 2003; Cheylan
1998), anthropogenic impact on Scandinavian turtle
populations was negligible. Turtles were only exceptionally
eaten or otherwise utilized by early Scandinavians, as
reflected by the very few turtle remains unearthened in
prehistoric settlements; the vast majority of the rich Swedish
and Danish finds originates from peat-bogs (Kurck 1917;
Isberg 1929; Degerbøl & Krog 1951; Lepiksaar 1982; Richter
& Noe-Nygaard 2003).

Nearly all extant pond turtle populations east of the Cen-
tral European distribution gap represent mitochondrial
lineage I that is occurring also all around and north of the
Black Sea and north of the Caspian Sea. However, the east
German and westernmost Polish populations belong to
mitochondrial lineage II. This lineage occurs otherwise in
the Danube Basin, the southeastern Balkans, France and

northern Spain (Lenk et al. 1999; Fritz et al. 2004, 2007). In
the present study, we successfully amplified and sequenced
informative fragments of the mitochondrial cytochrome
b gene of subfossil samples from extinct populations along
the western distribution border of lineage I, from Great Britain
and from southern Scandinavia, ranging in age from 10 000
to 500 years ago. In contrast to samples from the Czech
Republic, northeastern Germany, Great Britain, Denmark,
and Sweden that yielded all haplotypes of lineage II, only a
specimen from western central Poland harboured a lineage
I haplotype (Tables 1 and 4). These data provide firm evidence
for a historic range expansion of Emys orbicularis from the
southeastern Balkans towards Central Europe, southern
Britain, France, and Scandinavia, that is, according to the
‘grasshopper pattern’ as defined by Hewitt (2000), while
northeastern Europe and adjacent parts of Asia were colonized
from another refuge further east (Fig. 4). The extant pond
turtle populations in the German-Polish Oder River Basin
represent the last northern survivors of this range expansion
and, therefore, deserve special conservational attention.

The Holocene climate of the northern hemisphere and
the spatio-temporal temperature changes are crucial for
understanding the immigration and extinction patterns of
the European pond turtle in the northernmost parts of its
Holocene distribution range. Numerous proxies, including

Fig. 4 Left, sampling sites of subfossil Emys orbicularis used for ancient DNA haplotype determination (for details, see Table 1). Extant
distribution of mitochondrial lineages and haplotypes of subfossil samples are colour coded; colours correspond to haplotype network on
the right. Merging colours indicate hybrid zones; black bars, mountain barriers. Arrows indicate inferred Holocene colonization routes for
mitochondrial lineages I and II. The other mitochondrial lineages occurring in the south of the distribution range did not contribute to the
Holocene colonization of Central and northern Europe (Lenk et al. 1999; Fritz et al. 2007). Some lineages occur beyond the map sector. Right,
median-joining network for haplotypes of extant European pond turtles (E. orbicularis, E. trinacris) based on data set from Fritz et al. (2007).
Circle size is a rough approximation to haplotype frequency. Small black circles indicate missing node haplotypes. Each line joining
haplotypes corresponds to one nucleotide substitution except when hatches across lines are present; then each hatch indicates one step.
Haplotypes Ia, IIa, and IIb occurring in the north of the range of extant E. orbicularis indicated.

SOMMER	et	al.	(2009)	Unexpected	early	extinction	of	the	European	pond	turtle	(Emys	orbicularis)	in	Sweden	and	
climatic	impact	on	its	Holocene	range,	Molecular	Ecology



in the Central Region as well, another lineage has to be

considered native, too. Southernmost Switzerland (Canton
Ticino) lies south of the Alps and is hydrogeographically

connected to the Italian Po Plain. Therefore, the circum-

Adriatic lineage IV is expected to occur naturally there.
Under the outlined premise that lineages II and IV are

native for the Central Region, we identified 62 allochtho-

nous turtles out of 236 wild individuals. From those, 58
belong to the Central Region (lineages I, III and V) and

only four to the Iberian Peninsula (lineage I in Catalonia

and southern Portugal). Lineages II and V are regarded
autochthonous for the Balearic Islands in this count,

although E. orbicularis was introduced there long ago

(Fritz 2001, 2003). From the 148 captive turtles, we iden-
tified 42 individuals representing allochthonous lineages

(I, III, V, VII, and IX), and all of them were from the

Central Region, with no turtles of allochthonous lineages in

the 43 individuals from the Iberian Peninsula.
With respect to individual haplotypes, only locally dis-

tributed haplotypes can be considered allochthonous when

found far from their territory, whereas for widespread
haplotypes such as Ia, IIa, IVa, VIa, and VId the possibility

of native occurrence cannot always be ruled out, except

when there is additional evidence as for Germany (aDNA,
historical sources, habitat situation). Accordingly, apart

from the haplotypes VIc and VIf, endemic in Morocco

(Fritz et al. 2007), we regard all other haplotypes of lineage
VI native to the Iberian Peninsula, and haplotypes IIa and

Va native to northeastern Spain and the Balearic Islands.

Native haplotypes in the Central Region are IIa, IIb, IIc and
IIg, and some of these are endemic in small regions (e.g.,

IIb in northeast Germany and Poland), and therefore all

A

A

B

B

Fig. 1 Top: Geographical
distribution of mitochondrial
lineages of Emys orbicularis
and E. trinacris (only native
turtles considered). Cross
symbol identifies E. trinacris
lineage. A geographical
distribution of E. orbicularis
haplotypes in the Iberian
Peninsula, southern France, the
Balearic Islands and Morocco.
B geographical distribution of
E. orbicularis haplotypes in
Austria, Denmark, Germany,
Poland, Switzerland,
southeastern France and
northern Italy. Bottom:
Additionally, for regions A and
B records of wild-caught
allochthonous turtles shown in
boxes
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Population structuring within each taxon
In addition to the above-described STRUCTURE analyses, we
examined also each taxon alone (Emys orbicularis galloitalica,
E. o. hellenica, E. trinacris) using the same approach. For
these analyses, all data of admixed individuals were
removed to minimize the noise introduced by alleles from
other taxa. While the DK method suggested K = 2 as the
best solution for each of the two subspecies of E. orbicular-
is, K = 8 was determined as the optimal number of clusters
for E. trinacris (Fig. S8). Unlike the STRUCTURE results for
the data sets comprising distinct taxa, the degree of admix-
ture within the individual taxa is generally higher (cf.
Figs 2 and 3, Figs S7 and S9).
One of the two clusters of E. o. galloitalica represents tur-

tles from southern Italy and south-western France (depart-
ments of Aude, H!erault, Gard), and the other turtles from
the remaining range (Fig. S9, top).

One cluster of E. o. hellenica largely corresponds to sam-
ples originating in Greece and Albania. More northerly
sites along the Adriatic coast represent with increasing lati-
tude the other cluster. However, pond turtles from south-
ern Italy show a high degree of admixture (Fig. S9, centre),
which either could indicate noise introduced by galloitalica
alleles or gene flow across the Adriatic Sea. The latter is
also supported by mitochondrial data. Some haplotypes of
lineage IV are present only in southern Italy, Albania and
Greece (IVh, IVi), but not in more northerly localities
along the Adriatic coasts (Fig. S3).
Compared to the two subspecies of E. orbicularis, the

population structuring of E. trinacris is much more pro-
nounced (Fig. S9, bottom). Under the optimal K value of
eight, the degree of admixture between distinct clusters
does not exceed the one of K = 2 for the two subspecies of
E. orbicularis. Some of the clusters of E. trinacris occur in

Fig. 3 Genotypic structuring of 623 European and Sicilian pond turtles (Emys orbicularis and E. trinacris) from 50 pooled sampling sites for
K = 3 using 15 microsatellite loci. For further explanation, see Fig. 2.

ª 2015 Royal Swedish Academy of Sciences 9
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VAMBERGER	et	al.	(2015)	Native	or	not?	Tracing	the	origin	of	wild-caught	and	captive	freshwater	turtles	in	a	
threatened	and	widely	distributed	species	(Emys	orbicularis),	Conservation	Genetics



recent range interruptions are not likely to have left pro-
nounced genetic signatures in long-living animals like pond
turtles, with a life span beyond 60 years (Fritz 2001).
In a previous study, Pedall et al. (2011) found no evi-

dence for gene flow between E. orbicularis and E. trinacris
across the Strait of Messina. In addition, using eight micro-
satellite loci, these authors found no clear delimitation
between E. o. galloitalica and E. o. hellenica in STRUCTURE

analyses; the gene pool of E. o. galloitalica appeared to be
of admixed origin throughout most of the subspecies’
range. Using 15 microsatellite loci and a much expanded
sampling, we were able to demonstrate that limited gene
flow across the Strait of Messina exists. Moreover,
E. o. galloitalica and E. o. hellenica appear now as clearly

demarcated clusters in STRUCTURE analyses, with extensive
admixture and cytonuclear discordance confined to south-
ern and eastern Italy.
Differentiation between E. trinacris and the two subspe-

cies of E. orbicularis is much more pronounced than
between E. o. galloitalica and E. o. hellenica (Table S5).
Moreover, using microsatellite markers, we discovered a
distinctly weaker population structuring within each
E. orbicularis subspecies than in E. trinacris (Fig. S9).
Mitochondrial DNA shows, however, another pattern, with
virtually lacking differentiation in E. trinacris, negligible
differentiation in E. o. galloitalica and pronounced differen-
tiation in E. o. hellenica (see above under ‘Population
structuring within each taxon’ and Tables S7 and S8). The

Fig. 4 Maximum-likelihood clines of the Emys orbicularis/E. trinacris contact zone for microsatellites and mtDNA over the associated fuzzy
cline region (95% credible cline region, grey) as returned by the function hzar.plot.fzCline in HZAR. Above the curves are percentages for
cluster assignment or mitochondrial lineages (using pooled sampling sites). For colour-coding, see Figs 1 and 2.

Fig. 5 Maximum-likelihood clines and of the E. o. galloitalica/E. o. hellenica contact zone for microsatellites and mtDNA. For colour-coding,
see Figs 1 and 3; for further explanation, see Fig. 4.

ª 2015 Royal Swedish Academy of Sciences 11
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threatened	and	widely	distributed	species	(Emys	orbicularis),	Conservation	Genetics



Fig. 1 Geographic extent of the
contact zone between Emys
orbicularis subspecies in France
and levels of introgression in
each population. Limits of
catchment basins are indicated
with a continuous line.
a Proportions of individuals
belonging to each subspecies
determined by mitochondrial
DNA: E. o. orbicularis are
represented in light grey, E. o.
galloitalica in black, and E. o.
hellenica in dark grey (cf.
Table 1 ); b proportions of
introgressed and non-
introgressed individuals
determined by the
STRUCTURE analyses based
on nuclear DNA: ‘pure’ E. o.
orbicularis are represented in
light grey, ‘pure’ E. o.
galloitalica in dark grey and
admixed individuals in black
(cf. Table 1 )
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VELON-ANTON	et	al.	(2007)	Assignment	tests	applied	to	relocate	individuals	of	unknown	origin	in	a	threatened	
species,	the	European	pond	turtle	(Emys	orbicularis),	Amphibia-Reptilia	

480 G. Velo-Antón et al.

Figure 3. Estimated population structure (from K = 2 to K = 5). Black lines separate individuals of different populations
which are labeled bellow the figure, with regional affiliations above it. Individuals from three Recovery Centres are
represented to show the high diversity of their location origin. Each individual is represented by a thin vertical line, which is
partitioned into K colored segments that represent the individual’s estimated membership fractions in K clusters.

tions in one cluster an the reminders in the other,
reflecting the similarities and past gene flow be-
tween Porriño and Ourense (fig. 3).

Freshwater turtles usually show population
structure between adjacent river systems. In a
giant Amazonian river turtle (Podocnemis ex-
pansa) a study combining mtDNA and mi-

crosatellites found that most of genetic variabil-
ity (87%) was between two river systems whose
centers were separated by 2400 km, suggesting
very little migration between them (Sites, Jr. et
al., 1999). However this differentiation can be
due to isolation by distance (Wright, 1943). In
fact, our data (Mantel test is significant) sug-

Assignemt tests applied in Emys orbicularis 477

Figure 1. Location of sampled populations (open circles: 1, Porriño; 2, Ourense; 3, Madrid; 4, Valencia and 5, Doñana)
and Recovery Centres (closed circles: 1, Oleiros; 2, GREFA; 3, CRARC and 4, Valencia) on a map of the distribution of E.
orbicularis in the Iberian peninsula (10 × 10 UTM squares). Distribution data for Spain are from Pleguezuelos et al. (2002),
and for Portugal are provisional data from the “Projecto Atlas de Anfíbios e Répteis de Portugal” from the “Instituto da
Conservação da Natureza”.

were recently used for this species for paternity analysis in
Doñana population (Roques et al., 2006).

The PCR reactions were performed using a Geneamp
PCR System 2700 Thermocycler using two different pro-
grams with the following combination of loci: (A) D88,
D114 and (B) D16, D93, D87, D51, B08. PCR reactions
of 10 µl were performed using 75 ng of DNA, 0.25 mM
dNTPs, 0.2 µM of each primer, 1 × PCR Buffer, 2mM
MgCl2 and 1 unit Ecotaq DNA Polymerase. One primer of
each pair was labeled with a fluorescent dye.

PCR reactions for loci in the A group began with an
initial denaturation of 2 min at 94◦C followed by 35 cycles
of 30 s at 94◦C, 30 s at 58◦C, 30 s at 72◦C and ended by
a final extension step for 5 min at 72◦C. For loci in the B
group we performed a touchdown PCR (Don et al., 1991),
starting 2 min at 94◦C followed by 20 cycles (going down
0.5◦C in each cycle) of 30 s at 92◦C, 30 s at 60-50◦C, 1 min
at 72◦C; this touchdown program was followed of 24 cycles
with 30 s at 92◦C, 30 s at 50◦C, 1 min at 72◦C and finished
with 5 min at 72◦C.

After checking the size of the fragments in a 1.5%
agarose gels and to minimize costs, 3 µl from the PCR
reactions were mixed with the following combination of

loci: (A) D114, B08 and D51; (B) D87 and D93; (C) D88
and D16. One microlitre of each multiplex mixture was
added to 2 µl of a loading buffer containing 0.25 µl of
GS350 Tamra standard (PE Applied Biosystems), 0.30 µl of
dye, and 1.45 µl of formamide. Data collection, analysis and
sizing were performed using ABI Prism Genescan software.

Data analysis

Genetic diversity within populations. The estimation of
genetic diversity within populations helps to define the con-
servation status of local populations. The genetic variabil-
ity was calculated using the Hardy-Weinberg expected het-
erozygosity (He), the observed heterozygosity (Ho) and the
average number of alleles per locus (Na). All these para-
meters were calculated for each locus for each population,
and averaged over all loci using the GENETIX software
(Belkhir et al., 2004). Deviations from Hardy-Weinberg
equilibrium and tests for linkage disequilibrium were per-
formed at all pairs of loci using GENEPOP on the web
(http://wbiomed.curtin.edu.au/genepop/).



Génétique et conservation / réintroduction

• Phylogénétique:	connaissance	des	populations	"historiques"		
➡réintroduction	de	populations	"proche	des	populations	
historiques"	

• Connaissance	de	la	génétique	d’une	population:	 
assignement	d’un	individu	erratique	

• Impact	de	la	génétique	sur	la	survie	 
Ducotterd	et	al.	(in	prep):	population	introduction	à	Genève	

• Statut	groupe	génétique/sous-espèces/espèce:	peu	changer…

mtDNA N suvie min-max

E.	o.	orbicularis 13 1.000 0.999-1.000

E.	o.	hellenica 179 0.923 0.691-1.000

E.	o.	galloitalica 17 0.891 0.474-1.000



échantillonnage

• extraction	d’ADN	à	partir	
• prise	de	sang	

• au	niveau	de	la	queue	(le	moins	dangereux)	

• au	niveau	de	la	patte	(ou	jugulaire)	

• au	niveau	du	sinus	veineux	

• à	faire	en	même	temps	que	la	pose	d’un	microchip	

• frottis	buccal	
• attention:	bien	frotter	sous	la	langue	(min	10-15	secondes)	

• conservation	pas	optimale	

• (griffes)	
• difficulté	à	extraire	l’ADN	(faible	quantité)





Protocole de prélèvements d’ADN sur des Cistudes 
d’Europe (Emys orbicularis L. 1758) 

Les analyses génétiques, portant sur l'ADN mitochondrial (détermination 
de l'haplotype) et sur l'ADN nucléaire (détermination du statut hybride des individus) 
peuvent être réalisées à partir de plusieurs types d'échantillons: 

1. griffes 

2. frottis buccal 

3. prise de sang 

4. frottis cloacal 

Actuellement, nous sommes capable d’analyser les 3 premiers types d’échantillons, le 
frottis cloacal n’ayant pas été testé dans nos laboratoires. Vous trouverez ci-dessous 
les protocoles de prélèvements détaillés pour chacun des types d’échantillons. Nous 
pouvons vous mettre à disposition gratuitement le matériel pour effectuer les 
prélèvements (tube étanche, produits de conservation, écouvillons, seringues, ...), 
n 'hésitez pas à nous contacter pour l 'envoi du matér ie l nécessaire 
(s.ursenbacher@unibas.ch) ou pour tout renseignement concernant les techniques de 
prélèvements. 

• griffes 

1. Coupez la griffe à mi-longueur et placez-la dans un tube fermé hermétiquement.  

2. Si la griffe est envoyée dans les 2 jours suivant le prélèvement, il n'est pas 
nécessaire de lui ajouter un moyen de conservation. Si la griffe est envoyée après 
ce délai, il est préférable de lui ajouter de l'alcool non-dénaturé (sans cétone) à 
75-100%.  

3. Il est très important de bien désinfecter les ciseaux ayant servi à couper la griffe 
entre chaque prélèvement, afin d’éviter toute contamination entre les individus. 
Pour ce faire, nettoyez les lames à l’alcool et brûlez soigneusement les lames 
pendant 10 secondes sur une flamme de bougie ou d’un briquet.  

L’utilisation de griffes permet d'obtenir facilement de l'ADN mais sa qualité est 
aléatoire. De plus, il est primordial de respecter scrupuleusement le protocole ci-
dessus afin d’éviter toute contamination entre les individus. Cette méthode peut 
sembler rapide et facile, mais il nécessite un strict 
respect de la procédure; c’est pourquoi il peut être 
préférable de réaliser un frottis buccal.  

• frottis buccal 

1. Ouvrez la bouche de l'animal et tournez l'écouvillon 
sous sa langue pendant minimum 15 secondes. 
Il est également possible d’utiliser des cotons tiges 
non-stériles (à acheter au supermarché) à placer 
individuellement dans un tube.  
Pour le prélèvement, tenez fermement l’animal, 
maintenez sa tête hors de la carapace, pressez la 
jugulaire entre le pouce et l’indexe jusqu’à ce que la 
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cistude ouvre sa mâchoire (voir photos). Cette méthode 
peut sembler brutale mais elle est très rapide (cette 
méthode est également utilisée lors de la vermifugation 
des tortues), mais permet de limiter le temps de 
manipulation et ainsi limite le stress pour l’individu (le 
stress étant plus lié au temps de manipulation qu'au 
type de manipulation). 

2. Placez l'écouvillon dans un tube. Afin d’éviter la 
prolifération de champignons sur l’écouvillon, il est 
préférable de laisser le tube entrouvert une demi-
journée afin que la salive présente sur l'écouvillon 
sèche complètement. 

• prise de sang 

Cette méthode peut s’avérer laborieuse et nécessiter 
l ’ intervention d’une personne expérimentée 
(vétérinaire, …)  

1. La prise de sang peut être réalisée au niveau de la veine 
jugulaire, de la veine caudale ou dans le sinus veineux. 
Un volume de 50-100 µl (0.05-0.1 ml) est suffisant pour réaliser les analyses. Il 
faut au préalable bien désinfecter l’endroit où l'aiguille sera plantée.  

2. Placez le volume de sang dans la solution tampon et mélangez le tout. 

Remarques générales: 

1. Il est primordial de bien noter le numéro de l'individu sur le tube et de 
marquer l’animal individuellement, soit par coupe d'écailles, soit par 
implantation d'un microchip/transpondeur passif. La reconnaissance individuelle 
peut aussi se faire par photo de la tête et du plastron, pour autant que le nombre 
d'animaux à reconnaître soit limité. 

2. Les délais et les coûts des analyses dépendent du projet dans lequel l'animal est 
analysé, du type d’analyses effectuées (détermination de l’haplotype et/ou du 
statut hybride de l’individu) et du personnel à disposition pour effectuer les 
analyses. Vous pouvez nous contacter à l’adresse ci-dessous pour toute éventuelle 
question. 

3. Un envoi par courrier postal normal est suffisant. Pour les envois depuis l'étranger, 
mentionner une valeur de CHF 0.- et la présence de "matériel scientifique". 

adresse d'envoi: 

Sylvain Ursenbacher ou Sylvain Ursenbacher                                         
NLU, Universität Basel  karch                                            
St. Johanns-Vorstadt 10  Passage Maximilien-de-Meuron 6                                      
CH-4056 Basel   CH-2000 Neuchâtel                                                    
(Switzerland)  (Switzerland)                                                      
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