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2ème rencontres herpétologiques du Grand Est

Taberlet et al (1998)

Phylogeography in Europe

• genetic structure mainly influenced by the glaciations
• general pattern of genetic structure (animals and plants)
• P Taberlet /  

GM Hewitt
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Central-marginal hypothesis

• during colonisation events, genetic diversity is progressively lost 
(Carson 1959)

➡peripheral populations have lower genetic diversity

➡genetic diversity ∫[distance to the centre of the range/refugia]
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Central-marginal hypothesis

• hypothesis supported by numerous studies, but still debated 
• alternative hypothesis: 


‣ Fisher (1930): selection of highly variable populations at the 
peripheral


‣ Kark et al (2008): non-linear association, with higher diversity at 

sub-peripheral zones
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The adder (Vipera berus)

• small venomous snakes: 60-70 cm

• very large distribution area

• large tolerance to cold climate

• low dispersal abilities

• populations separated by only a few 

kilometres are genetically differentiated  
(Ursenbacher et al. 2009)
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V. seoanei
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Aims

• determine the putative glacial refugia
• reconstruct post-glacial recolonisation routes
• test the Central-marginal hypothesis 

(populations closer to the refugia have a higher genetic diversity)
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Material and Methods

• 32 populations (602 adders, between 5 and 30 ind./pop)
• 9 microsatellite markers
• population grouping: bayesian approach (STRUCTURE),  

                                  genetic differentiation (POPULATIONS)
• testing scenarios: Approximate Bayesian Computation (DIYABC)
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Results - genetic grouping

Neighbour joining tree calculated using the Dc 
genetic distance (Cavalli-Sforza & Edwards 1967) 
between the different populations. Each colour 
corresponds to one region, except for the Alps and 
the Jura Mountains that are mixed.
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Results - genetic diversity
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Correlations between the allelic richness (Ar) and 
longitude (a), latitude (b), and the distance to the 
putative glacial refugia (c). The solid line and plain 
squares are related to the Northern colonisation road 
(Atlantic Coast and Northeastern regions), whereas the 
grey line and the empty circles correspond to the central 
colonisation road (Massif Central, Alps and Jura 
Mountain regions). 
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Results - ABC methodology

attribution of the values 
for the different 

parameters based on 
the a priori distributions

simulation of 
a dataset

calculation of the 
summary statistics 

based on the 
simulated dataset

writing the values 
of the parameters 
and the summary 

statistics

Step 1: SIMULATIONS

estimation of the 
parameters using 
linear regression

rejection of the 
simulation to 
far from the 

observed data

calculation of the euclidian 
distances between the 

summary statistics 
between observed and 

simulated data

calculation of 
the summary 
statistics on 
the observed 

data

Step 2: REJECTIONStep 3: ESTIMATION

enough 
data

Another 
dataset?

yes
yes

no

no

summary statistics: can be mean number of alleles, mean genic diversity, mean number of alleles, FST, 
share allele distance, (dµ)2 distance, …
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Discussion - Central-marginal hypothesis

• reduction of the genetic diversity in northern and eastern populations
• genetic reduction ∫[distance to refugia]
➡confirm the Central-marginal hypothesis
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Discussion - postglacial recolonisation

• 2 distinctive refugia already, separated before the last LGM; 
located in southern France (new location for a vertebrate)

• post glacial recolonisation: 

‣ direction southwestern → northeastern

‣ occurred just after the LGM

‣ split between the Alps and Jura Mountains very recent

• ABC: possibility to test scenario and select the most probable;  
         evaluation of the splits between populations
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Discussion - use of highly variable markers

• phylogeography: mainly conducted with mtDNA or introns
• highly polymorphic markers can be of valuable interest for more 

recent events
• ABC: 


• can combine both kind of markers

• testing scenario

• timing of splits
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