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Setting priorities in conservation

One of the major issues in 
conservation is the lack of sufficient 
resources. 

Thus, the first step required is 
setting priorities in conservation. 



Conventional approach
Priorities in species-based conservation are 

mostly based on rarity and level of threat.

Red Lists at different spatial scales are 
often used for setting priorities.

A widespread and/or abundant species, not 
included on Red Lists, will not be considered 
a priority for conservation measures. 



How can a species qualify for 
conservation presently?
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Most conservation efforts based on this 
reactive approach can only limit the 
decline.

This approach has not stopped until now 
the decline of amphibians and reptiles 
worldwide.

The reactive approach



Prioritization criteria should not only 
focus on preventing extinction of 
endangered species but also on 
preventing abundant and widespread 
species from becoming endangered.

A proactive approach focuses on 
preserving core habitats with numerous 
viable populations, and works to prevent 
their decline.

The proactive approach



Conservation of European herps



PRIORITY SETTINGS IN EU 
CONSERVATION

Conservation of herps in EU countries is 
based on the Habitats Directive and its 
annexes Regional Red List.

Species conservation status was mostly 
assessed based on their distribution and 
abundance in Western Europe.

Many species endangered in Western 
Europe are still common in Central and 
Southeastern Europe.



The Habitats Directive (1992) dates from EU12 and was 
modified after each new member country accession up to EU 27



European Red Lists

A 2003 review (De Iongh et al.) identified 
3701 Red Lists, of which Germany has 
1810 lists, followed by UK (226), Austria 
(204) and Finland (144).

There is a strong bias between Western 
and Eastern European countries in the 
number of Red Lists available.



Koppel et al., 2003

Number of current and historical Red Lists in Europe



Current national Red Lists of amphibians and 
reptiles – distribution and year of publication

Koppel et al., 2003



Habitats Directive vs. Red Lists?
Establishing protected areas in EU 

(especially Natura 2000 sites) is based 
on the Habitats Directive.

Overall there are differences between 
species listed in the Habitats Directive
and Red Lists (regional, national, local).

There is strong need to adjust and link 
Red Lists to Habitats Directive.



There are still 
large differences 
between the area
and number of 
protected areas 
between 
Western Europe 
and CE Europe

2008 UNEP/GRID-Arendal



The present-day distribution of European herpetofauna was 
shaped by Pleistocene-Holocene glaciations and is the 
result of recent (re)colonization from the three southern 
glacial refugia.

redrawn from Frenzel et al. 1992; Lundqvist & Saarnisto 1995

Maximum extension of glaciers 
(shaded) 

And permafrost (line) in 
Europe during last Ice Age

Sea level was lower with 100 m

The three major glacial refugia



Amphibian species richness in Europe

Stuart et al. 2008



Threatened species of amphibians in Europe
Stuart et al. 2008



Importance of the Balkan Peninsula

Centre of endemicity in Europe, with ca. 
28% of amphibians and 21% of reptiles 
being endemic. 

Centre of intense speciation within some 
taxonomic groups. 

Contains core areas with high habitat, 
species and genetic diversity.



High species 
richness and 
high proportion 
of endemic 
species

Dzukic & Kalezic, 2004



Dzukic & Kalezic, 2004

Incidence of 
endemic 
species in 
the area



Phylogeographical studies

The highest genetic diversity among various 
amphibian and reptile species and species 
complexes was observed in the southern 
refugia.

Genetic evidence of multiple range expansions 
and retractions during Pliocene-Pleistocene 
climatic oscillations are still found in the 
Balkans, but were wiped out in northern and 
central Europe (northern purity – southern 
richness pattern).



Study cases

1. B. bombina and B. variegata

2.  Pelobates fuscus



Study case 1

GENUS BOMBINA



The genus Bombina has 7 species.

Bombina



Europe

Est Asia

B. bombina
B. variegata

B. fortinuptiales

B. lichuanensis

B. maxima 

B. microdeladigitoria

B. orientalis



While considered 
endangered in the 
EU, the two 
species of Bombina
are still widespread 
in SEE.



The large genetic differences between the 

populations of European Bombina

indicate:

1.Pre-Pleistocene origin;

2.Multiple glacial refugia during the 

Pleistocene;

3.Repeated contractions and expansions of 

the range;
Hofman et al. 2007, Mol. Ecol.



Glacial refugia Migration route

B. bombina

B. bombina

B. variegata

Most lineages and 
glacial refugia are 
located in Central 
and SE Europe



Study case 2

Pelobates fuscus



• A fossorial toad
• Specific habitat 

requirements
• Inhabits most of 

European plains
• Declining all over its area, 

but mostly in north and 
western Europe



Western lineage Eastern lineage



The three major glacial refugia

Caucasus
DanubePo Valley



Caucasus refuge – origin of the expansion of the “eastern 
lineage”

Lower Danube refuge – center of diversity for part of the 
“western lineage”

The Po Valley refuge – highest centre of genetic 
variability

Pliocene and Pleistocene climatic oscillations characterized 
by successive vicariance and dispersal events, left their 
imprint in the haplotype evolution of P. fuscus.

Nearly all genetic polymorphism is present in the 
glacial refugia, where populations are less 
vulnerable.



The third approach
Setting as priorities the conservation of 

populations from glacial refugia.

Applying the Precautionary Principle and 
protecting natural areas in the Balkans 
that (still) support high habitat, species 
and genetic diversity will result in long-
term benefits with relatively moderate 
costs on short-term.



Developing and extending the 
Natura 2000 network of 
protected areas in the EU with a 
focus on glacial refugia, will 
allow the mitigation of the 
present day declines through 
repeated (re)colonizations and 
genetic rescue.



Thank you!
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