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Phenotype-capillaris

- Usually pale
- With bar./ale. acids
- Soralia rare
- Angles usually acute

Phenotype-fuscescens

- Usually dark
- Without bar./ale. acids
- Soralia frequent
- Angles variable

Bryoria fuscescens

Cortical UV autofluorescence Cortical UV autofluorescence
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1.400 specimens, 64 populations, 18 microsatellites
1.359 specimens
14 microsatellites
No missing data

35 specimens used for a phylogenetical reconstruction
(3 standard loci, and 5 new loci)

Data curation

Sampling



High diversity

Low diversity

Results: Diversity per areas

Scandinavia:
Alps:

Iberia:
Carpathians:
Great Britain:



DAPC 
Genepools

Results: Genepools distribution

Soralia: Absent
Fum.: No
Ph. capillaris : 100%
Ph. fuscescens : 0%

Soralia: Absent
Fum.: No
Ph. capillaris : 87%
Ph. fuscescens : 13%

Soralia: Frequent
Fum.: Variable
Ph. capillaris: 13%
Ph. fuscescens: 87%

Genepool 1

Genepool 2

Genepool 3



Results: Isolation by distance
DAPC 

Genepools
Analysis to detect genetic isolation by geographic distance

between pairs of populations

Soralia are not favouring dispersion ?
Soralia: Absent
Fum.: No
Ph. capillaris : 100%
Ph. fuscescens : 0%

Soralia: Absent
Fum.: No
Ph. capillaris : 87%
Ph. fuscescens : 13%

Soralia: Frequent
Fum.: Variable
Ph. capillaris: 13%
Ph. fuscescens: 87%

Genepool 1

Genepool 2

Genepool 3



Results: Past potential distribution

Potential distribution prediction for Bryoria fuscescens s. str. using Maxent and 11 bioclimatic layers

Glacial refugia candidates:

East of British Isles

Northwest of Iberian Peninsula

Alps lowlands

Black sea



Results: Putative refugia according Maxent
Glacial refugia candidates
according to Maxent

Glacial refugia according
to genetic diversity



Results: Expected migration
Glacial refugia candidates
according to Maxent



Results: Detected migration
Results from Migrate analysis



Results: Mismatch between results
Results from Migrate analysis

Glacial refugia candidates
according to Maxent



Discussion: Example of putative migrations
Results from Migrate analysis

Glacial refugia candidates
according to Maxent



Discussion: Example of putative migrations
Glacial refugia candidates
according to Maxent



Discussion: Example of putative migrations
Results from Migrate analysis

Hypothetical migrations

Glacial refugia candidates
according to Maxent



Discussion: Example of putative migrations
Results from Migrate analysis

Cryptic glacial refugia

Example of nunataks

Hypothetical migrations

Glacial refugia candidates
according to Maxent



Discussion: No isolation by distance
Isolation by distance analysis

Sorediate genepool

Isolation by distance analysis
Esorediate genepool

Results from Migrate analysis

Glacial refugia candidates
according to Maxent

Cryptic glacial refugia

Hypothetical migrations



Discussion: Ancestral shared alleles
Isolation by distance analysis

Sorediate genepool

Isolation by distance analysis
Esorediate genepool

Results from Migrate analysis

Glacial refugia candidates
according to Maxent

Cryptic glacial refugia

Hypothetical migrations

Migration:
Far pair populations much more differentiated
than closer ones.

Ancestral shared alleles:
Far pair populations not much more differentiated
than closer ones.
(usually linked to incomplete lineage sorting)



Discussion: Ancestral shared alleles
Evidence of incomplete

lineage sorting
nuITS, IGS, GAPDH

Intergenic sequence close
to the microsatellite 13

Intergenic sequence close
to the microsatellite 15

Intergenic sequence close
to the microsatellite 16

Intergenic sequence close
to the microsatellite 18

Intergenic sequence close
to the microsatellite 19
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Discussion: Ancestral shared alleles
Isolation by distance analysis

Sorediate genepool

Isolation by distance analysis
Esorediate genepool

Results from Migrate analysis

Glacial refugia candidates
according to Maxent

Cryptic glacial refugia

Hypothetical migrations

Nunataks 
across Europe

Migration:
Far pair populations much more differentiated
than closer ones.

Ancestral shared alleles:
Far pair populations not much more differentiated
than closer ones.
(usually linked to incomplete lineage sorting)



For any question please contact carlos.g.boluda@gmail.com

Thanks for your attention

Carlos G. Boluda Víctor J. Rico Yamama Naciri
Christoph Scheidegger

David L. Hawksworth


