
Population structure and genetic diversity of Nathusius’ 
pipistrelle in the Dutch coastal zone

WOZEP seminar – 25 March 2025, Leiden

Jaap van Schaik, Sander Lagerveld & Josien Steenbergen



Nathusius’ pipistrelle Pipistrellus nathusii

▪ Main breeding areas in NE Europe. 

Hibernation in S and W Europe, incl. UK

▪ Long-distance and partial migrant

▪ Males establish mating territories along  

the migration routes in autumn

▪ 1 - 2 offspring
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Aim of this study is to assess: 

▪ Population structure of the (meta)population of Nathusius’ pipistrelle 

migrating through the Dutch coastal provinces; can subpopulations be identified?

▪ Genetic diversity baseline and ‘effective population size’ of the relevant 

(sub)population(s)?

▪ Mother-offsping guidance during migration



Fieldwork (WMR)

▪ Bats were caught during the WOZEP telemetry project (2020-2023), using 

batboxes, harptraps and mist nets

▪ Subsequently a wing punch was taken and the bat was tagged
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Dataset (438 suitable samples)

Genotypes:

▪ 77 Ad Male

▪ 168 Ad Female

▪ 93 Juv Male

▪ 100 Juv Female

Per region:

▪ South Holland: 103

▪ North Holland: 248

▪ Friesland: 87

Per year:

▪ 2020: 64

▪ 2021: 106

▪ 2022: 126

▪ 2023: 142

30 bat boxes 

with adult female(s) 

and juvenile(s)



Analysis (University of Greifswald) 

▪ Microsatellites (±3% genome)

▪ Diverse (‘Alleles’)

▪ Pnat: 21 microsatellites

▪ “genetic fingerprint” of individual identity 

and relatedness to other individuals

▪ Diversity metrics

▪ Allelic richness

▪ Heterozygosity
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Results – recaptures (8) 

▪ 5 males, 3 females

▪ Always same area

▪ Twice in the same year (6+7)

▪ Twice in the same bat box (4+5)

▪ Once after 2 years (8)



Results – population structure 

One genetic population

▪ dapc – principal component analysis

▪ STRUCTURE – Bayesian clustering



Results – relatedness 

▪ No mother–offspring pairs in the same bat box

▪ One pair of juveniles related at half-sib level



Results – genetic diversity 

▪ One genetic population

▪ Effective population size indistuinguable from ‘infinite’ population 

(>100.000 individuals)



Results – genetic diversity per year 

▪ Allelic richness: every year a slight decrease

▪ Heterozygosity: no effect



Results – genetic diversity per sex/age class 

▪ Juveniles: heterozygote excess, not significant, but still remarkable



Results 

Just published!



Conclusions + implications (1) 

Nathusius’ pipistrelles residing or migrating through the Dutch coastal zone 

belong to a single panmictic population.

Implications:

▪ There is no need to consider various sub-populations as independent 

management units

▪ Mortality in the Netherlands will affect the species throughout the entire 

catchment area of the migratory pathway, and vice versa.



Conclusions + implications (2) 

Indications of negative population trend:

▪ Allelic richness gradually decreases between 2020 - 2023 

▪ Heterozygote excess in first year bats may refer to a bottleneck

Implications

▪ A potential risk for the roll-out of wind energy and other spatial developments

Recommendation:

▪ Monitor the genetic population trend regularly, using the current allelic 

richness as baseline reference



Conclusions + implications (3) 

No mother-offspring pairs → no guidance:

Implications

▪ Migration seems to be innate (e.g. compass direction)

▪ Unlikely that first year bats learn from adults where wind farms are located

▪ No additional mortality when mother dies
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Thanks for your attention!
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