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Figure S1. Map of the 21 sampling localities of the ‘main dataset’, named by their locality 
code and represented with ICES fisheries statistical areas.

Figure  S2.  Map  of  the  31  sampling  localities  of  the  ‘refined  dataset’,  containing  761 
individuals with a minimal number of 8 individuals per ICES rectangle.

Figure S3. a:  Observed sample heterozygosity (Hobs) as a function of latitude for the 21 
localities of the main dataset.  b: Relationship between SNP polymorphism rate per locality 
and the number of specimens (N) in each locality, fitted by a logistic model.

Figure S4.  Pairwise genetic  differentiation represented as  FST/(1- Fst)  as a function of the 
distance between the localities (main dataset of 21 localities). 

Figure S5.  a:  Geographic pattern of mean MED ancestry proportions along the northeast 
ATL coastlines, from south to north, using the ‘refined dataset’ of 31 localities. b: Geographic 
pattern of  mean MAF along the northeast  ATL coastlines displayed by between-lineages 
outlier loci.

Figure S6.  Outlier loci detection by LOSITAN within the Atlantic (a), and between ATL and 
MED lineages (b). Outlier loci detection by BAYESCAN within the Atlantic (c), and between 
ATL and MED lineages (d).

Figure S7. Geographic pattern of mean MAF for different subsets of loci, defined according 
to their allele frequency differences between ATL and MED lineages (ATL-MED ∆-p), as a 
function of the distance to SINE (km). The analysis is based on the main dataset.

Table S1. Regions, localities and codes, ICES rectangles, dates of specimen collection.

Table S2.  Summary of genetic variation at the 1012 retained loci, as grouped in the main 
dataset (21 localities from 7 regions).

Table S3. Pairwise FST for the 1012 loci (upper triangle) between pairs of 21 ATL localities.

Table S4. Pairwise  FST calculated between pairs of 21 ATL localities from 980 non-outlier 
SNPs within the ATL (lower triangle) and from 32 within-ATL outlier SNPs (upper triangle).

Table S5. Fst p-values corresponding to the differentiation indices provided in Table S5.

Table S6. Pairwise Fst values at the 1012 retained loci (upper triangle), for each pair among 
the 7 Atlantic regions.

Table S7. Mantel test between matrices of geographic distances (nautic milles) and genetic 
distances [Fst/(1-Fst)] between pairs of localities within 3 groups of sampling locations that 
differ in their average ancestry proportions (see Figure 3).
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Figure S1. Map of the 21 sampling localities of the ‘main dataset’, named by their locality 
code  and  represented  with  ICES  fisheries  statistical  areas.  See  detailed  information 
corresponding to each locality code in Table S1.



Figure  S2.  Map  of  the  31  sampling  localities  of  the  ‘refined  dataset’,  containing  761 
individuals with a minimal number of 8 individuals per ICES rectangle. Empty rectangles 
represent samples from the main dataset that we excluded for the spatially refined analysis 
due to limited sample size.



Figure S3. a:  Observed sample heterozygosity (Hobs) as a function of latitude for the 21 
localities of the main dataset. The blue line represents the fitted linear model (slope p<0.001, 
r²=0.66, grey shade 0.95 confidence interval).  b: Relationship between SNP polymorphism 
rate per locality and the number of specimens (N) in each locality, fitted by a logistic model 
(orange line: Polymorphism = 0.05644 ln(N) + 0.74216, p<0.001 for each coefficient).



Figure S4.  Pairwise genetic  differentiation represented as  FST/(1- Fst)  as a function of the 
distance  between  the  localities  (main  dataset  of  21  localities).  a:  Positive  relationships 
between pairwise genetic and geographic distances illustrated for non-outlier SNPs (red line, 
slope p<0.001, r²=0.074) and outlier SNPs that were detected at the within-Atlantic scale with 
Lositan (green line, slope p<0.001, r²=0.089).  b: Relationships between pairwise genetic and 
geographic distances illustrated for non-outlier SNPs separately for localities south to GONB 
(gold line, not significant) and north to GONB (purple line, slope p<0.001, r²=0.236). c: Same 
as b but for outlier SNPs that were detected at the within-Atlantic scale with Lositan. South 
to GONB (gold line,  slope  p<0.001,  r²=0.083),  north to GONB (purple line,  slope  p<0.001, 
r²=0.245).



Figure S5.  a:  Geographic pattern of mean MED ancestry proportions along the northeast 
ATL coastlines, from south (the locality SINE was not reprsented) to north (NEUK), using 
the ‘refined dataset’ of 31 localities. b: Geographic pattern of mean MAF along the northeast 
ATL coastlines displayed by between-lineages outlier loci. Blue line: localities from southern 
Portugal to PBRE; green line: localities from CRNW to SGEO in the Irish Sea (Celtic Sea-Irish 
Sea branch); red line: localities from GONB to NEUK in the North Sea (Channel-North Sea 
branch).



Figure S6.  Outlier loci detection by LOSITAN within the Atlantic (a), and between ATL and 
MED lineages (b). Loci below and above the red line were classified as neutral and outlier 
loci, respectively. Outlier loci detection by  BAYESCAN within the Atlantic (c), and between 
ATL and MED lineages (d). Loci left and right to the  q-value threshold were classified as 
neutral and outlier loci, respectively.



Figure S7. Geographic pattern of mean MAF for different subsets of loci, defined according 
to their allele frequency differences between ATL and MED lineages (ATL-MED ∆-p), as a 
function of the distance to SINE (km). The analysis is based on the main dataset.



Table S1. Regions, localities and codes, ICES rectangles (statistical squares for international 
management  of  fisheries),  dates  (season  and  year)  of  specimen  collection.  Ng:  no.  of  
specimens genotyped; Na: no. of specimens kept after quality filtering. Win: winter season 
(from Dec 1st of previous year to May 31st of the year); Sum: summer (from Jun 1st to Nov 
30th of the year).



Table S2.  Summary of genetic variation at the 1012 retained loci, as grouped in the main 
dataset  (21  localities  from  7  regions).  N:  Number  of  genotyped  individuals  kept  after 
filtering;  Hobs:  mean observed heterozygosity;  Hexp:  mean expected heterozygosity;  FIS 
index:  (Hexp-Hobs)/Hexp;  DAF:  mean frequency of  major  alleles;  Polym.:  proportion  of 
polymorphic SNPs in each locality.
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Table S3. Pairwise FST for the 1012 loci (upper triangle) between pairs of 21 ATL localities. 
Significant FST appear in bold black (p<0.05, p-values are given in lower triangle), pale grey 
values are not significant. Locality codes are provided in Table S1.

Table S4. Pairwise  FST calculated between pairs of 21 ATL localities from 980 non-outlier 
SNPs within the ATL (lower triangle) and from 32 within-ATL outlier SNPs (upper triangle). 
Bold black numbers indicate significant FST values (p<0.05, p-values are given in Table S7), 
pale grey values indicate non-significant Fst values. Locality codes are provided in Table S1.

Table S5.  Fst  p-values  corresponding to the  differentiation indices  provided in  Table S5 
between pairs of 21 ATL localities, obtained using 5000 permutations for the 980 non-outlier 
SNPs within the ATL (lower triangle) and the 32 within-ATL outlier SNPs (upper triangle). 
Bold black numbers indicate significant Fst values (p<0.05), and pale grey non-significant Fst 
values. Locality codes are provided in Table S1.
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Table S6. Pairwise Fst values at the 1012 retained loci (upper triangle), for each pair among 
the 7 Atlantic regions. Bold black numbers indicate significantly Fst values (p<0.05). 
Significance of Fst values (empirical p-values) are given in lower triangle. Pale grey values 
indicate not significant values.



Table S7. Mantel test between matrices of geographic distances (nautic milles) and genetic 
distances [Fst/(1-Fst)] between pairs of localities within 3 groups of sampling locations that 
differ in their average ancestry proportions (see Figure 3).  The test was performed using 
10.000 permutations, p-values<0.05 are indicated in bold and labeled by an asterisk.
(1) ANGL, BSEI, CRNW, DOVE, IRIS, ISWI, NEUK, SGEO, WALE;
(2) AQUI, ASTU, CANT, CHAR, GONB, LOIR, PBRE;
(3) CORU, PENI, PORT, SINE, VIGO.


