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Animal movements – a cental issue

in animal ecology

• Resource utilization

• Territorial defense

• Dispersal and migration -

connectivity and gene flow

•How can these issues

be adressed from non-

invasive genetic

sampling?



1995 – MSc studies on Swayne’s hartebeest

– pioneering methodological work
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https://www.researchgate.net/publication/21627984_Excrement_analysis_by_PCR_4


PhD studies in Uppsala 1999-2002

Development of large-scale DNA-based monitoring of

Scandinavian carnivores

(1) Sample collection in 
the field - scats, hair, 
urine, blood remains

(2) Laboratory analyses (3) DNA profiles
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DNA-profiles from the scat samples provide

unique ID-codes (1=6), that can be traced

back to certain individuals in the target 

population(s)

Yearly sample collection allow us to 

follow the same individuals during a 

period of several years

mapping

● home range and territories

● reproduction

● dispersal and migration patterns

● population size and - dynamics

● genetic structure; levels of isolation

DNA-based monitoring Scandinavian carnivores



Mapping territorial wolverines
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heimen

The King of

Dovrefjell

The emperor

of Forelhogna

Forrest 

Gump

Home ranges and movements



The brown bear – males 

travel over vast areas



Is it possible to address territorial behaviour from 

scat samples?

Bischof et al 2016 Ecology and Evolution 6, 1527-1536



Patterns of emigration/immigration in a managed population

Compared immigration/ 
emigration of wolverines
between Sweden and 
Norway

2002-2013
3652 samples
619 individuals

Gervasi et al. 2015 (Biological Conservation 191, 632-639)



Compensatory immigration



Inbreeding depression in the Scandinavian 

wolf popultion

Liberg et al 2005 Biology Letters 1, 17-20



Complete pedigree



Detection of new immigrants and other genetic

important individuals is highly important in the

monitoring of the population



Monitoring the reproductive success of

offspring to the immigrants

Åkesson et al. 2016 Mol Ecol 25, 4745-4756 



Dispersal and migration patterns

➢ Scandinavian wolves tend
to disperse towards the
center of the population

➢ Move further on if they
do not find a partner 
and/or vacant territory



Territory dynamics

Aurskog winter 19-20 Aurskog  and Svarthus winter 20-21



Metapopulation dynamics in the

Scandinavian arctic fox population

➢ Study area: 65,222 km2

➢ 2,667 faeces and hair
samples collected in the
field (2008-2015)

➢ 290 tissue samples from 
Sweden from marked pups

Photo: SNO



Patterns of genetic variation



Genetic structure and dispersal patterns
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