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Historical events, genetic and environmental barriers — tHeir impact on gene 
flow and population structure in animals

summary

in many species genetic distances increase with 
geographic distances, resulting in the “isolation by 
distance” (ibd) pattern. However, more complex 
patterns usually are observed in heterogeneous habi-
tats. geographic obstacles limit gene flow in a dis-
continuous way and might confound a simple ibd 
relationship. moreover, current population structure 
is not only determined by present-day evolutionary 
processes but also shaped by population history. 
barriers to gene flow lead to  differences in gene 
pool composition among populations, so that molec-
ular population genetics methods should allow these 
barriers to be detected. it is also possible to identify 
cryptic boundaries, which  may represent  second-
ary contacts among previously isolated populations. 
landscape genetics approach that combines molecu-
lar population genetics and landscape ecology aims 

to detect such genetic discontinuities and to corre-
late them with environmental features. in this paper, 
the effects of genetic and environmental factors that 
affect population genetic structure and population 
history, are explored with  a focus on the follow-
ing examples: (1) the common vole populations in 
heterogeneous habitats of the biebrza valley in ne 
poland; (2) red deer populations in france that ex-
perienced isolation and translocations; (3) different 
chromosome races of the common shrew in poland 
forming hybrid zones and (4) two sympatric sub-
species of the chequered skipper in the białowieża 
primeval forest, ne poland. implications of such ap-
proaches for evolutionary biology, ecology and con-
servation biology are discussed in the context of 
most recent achievements in the field.


