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wild
populations
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often

structured
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barriers to 
gene flow

can reduce 
or disrupt 

their 
connectivity
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in the long 
run, this can 

lead to 
increased 

divergence
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or increased 
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and
risk of 

extinction
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Arredondo et al. (2021)
Steux et al. (2025) 

Most current genetic methods infer only 
ancient changes in connectivity

Years before present

Connectivity (M
)

Using a French human genome



but human activities have 

created very recent 
possible barriers to gene 
flow (< 10 generations ago)



The case of the 
Languedoc gudgeon 

(goujon occitan) 
    Gobio occitaniae



Le Célé

Le Célé

Constructions 17°-18° c.



Languedoc gudgeon
    Year 2022
     8 sampling sites
     24 inds (~adults) / site 
     = 192 inds

S. Blanchet - J. Prunier



DAPC
48 SSR

Scb/Scc/Lab

May

Bos/Aur/Bou/Bag

?affluent 
effect?
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PCA
WGS Haplotagging 

2–4x, ~40%NA STITCH

Aval Amont
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Genetic differentiation index
WGS Haplotagging 2–4x, ~40%NA STITCH

FST=0:   total exchange
FST=1:     total isolation
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Data: J. Romieu
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> No significant effect of dam height > No significant effect of dam erasure

Genetic differentiation index
WGS Haplotagging 2–4x, ~40%NA

FST=0:   total exchange
FST=1:     total isolation



?
how well DA    

can help us

detect
very    recent fragmentation



A study using simulations
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Test the performance to infer underlying models
using ABC with random forests (RF)

~ S(           ) + S(          ) + …

summary
statistics

train

STATION.

FRAGM.



“          ”
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STATION.

FRAGM.

S(           ) + …

test

STATION.

FRAGM.

compare

RF

Test the performance to infer underlying models
using ABC with random forests (RF)



Using different
types of
genomic data



types of 
genomic dataunphased
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unphased phased
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€€€€
unphased phased



recombination    
   event
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unphased phased
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positions along the genome

tree sequence



within-pop                      betweenwithin-pop                      between
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genotypic
statistics

genealogical
statistics

subtracted
withins - between



total 
statistics: 28,971
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Detection power

limited power to 
detect stationarity

+
genotypic genealogical

N=200

Number of migrants per generation after fragmentation
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Detection power

limited power to 
detect weak 

reduction when pops 
already weakly 

connected

N=2000

Number of migrants per generation after fragmentation

+
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Detection power

more uncertainty, 
especially to detect 

stationarity

N=2000

Number of migrants per generation after fragmentation
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The gudgeon 
case

WGS Haplotagging: 2–4x, ~40%NA 
Single chromosome (q1)
STITCH - SHAPEIT4 - tsinfer 

    



Unclassifiable

BF ~1.3 < 3

BF=1.17



Probability of fragmentation
WGS Haplotagging 2–4x, ~40%NA 

q1 - STITCH - SHAPEIT4 - tsinfer
Da

m
s



Probability of fragmentation
WGS Haplotagging 2–4x, ~40%NA 

q1 - STITCH - SHAPEIT4 - tsinfer

FST alone not a 
good predictor of 
the probability of 
fragmentation



Temporal genealogical 
differentiation index

175 ga 
~ 300 ya
~ 1622 CE



IBD length issues?
WGS Haplotagging 2–4x, ~40%NA 

q1 - STITCH - SHAPEIT4 - tsinfer

IBD-based average genome sharing       Allele sharing correlation (IBD-free)



Genomic data useful to detect 
recent fragmentation

Genotypic stats already 
good

New genealogical stats 
improve classification

        
           Gudgeon data are not 
robustly classifiable
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Conclusions
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Appendix
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genotypic

20 sim°/case
N=2,000

genealogical

mCC=0.43 (p=0) mCC=0.62 (p=0) mCC=0.73 (p=0)


