
Methods S1: Additional details on the inference of ancestry coefficients, sNMF and STRUCTURE 
comparison test, and isolation-by-distance methods 
 
Inference of ancestral gene pools: The program sNMF [1] was utilized to estimate individual ancestry and 
population clustering. Ancestry membership coefficients (K) were estimated to determine subpopulation 
membership by running 10 replicates of K 2-6 using a cross-entropy criterion (CEC). To select the ancestry 
coefficient with the highest likelihood, sNMF outputs a cross-entropy score, and the lowest value 
represents the best-supported K value (K=3) (Figure below).  
 
Cross entropy score 

 
sNMF and STRUCTURE SNP subset comparison test: As a comparison test between STRUCTURE 
and sNMF we randomly selected 2000 SNPs from our full dataset. K-values ranging from 1 to 5 were 
analyzed in both programs with ten independent runs per K. In STRUCTURE each run consisted of 
100,000 burn-in and 150,000 MCMC iterations, using the “Admixture Model” and “Correlated Allele 
Frequency Model” with default settings. This run length followed [2], and as they reported we found that 
results from longer preliminary runs were not different using more burn-in or MCMC iterations. 
STRUCTURE HARVESTER [3] and R were used to visualize the STRUCTURE results, with the most 
probable K chosen based on Delta-K [4]. The most probable K was selected based on cross-entropy 
criterion (CEC) values in sNMF. The CEC value can be interpreted as the inverse of Delta-K. Based on this 
subset of SNPs both programs supported the most probable K of 2. These plots clearly distinguish 
populations north and south of Cape Hatteras, though the differentiation of the cline visualized in our PCA 
and full data analysis separating eastern Gulf and southern Atlantic populations was not retained. Each line 
represents an individual from the following locations: GULF = Gulf of Mexico; KEYS = Florida Keys; IR-
ATL = Jacksonville/Indian River Lagoon, FL; CHS = Chesapeake Bay; NYNJ = New York and New 
Jersey.  
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Isolation-by-distance: A test for isolation-by-distance was conducted using the IBD program [5] by 
Mantel’s test (10,000 randomizations) of FST and shoreline distance (km). Pairwise linearized FST (FST /(1-
FST) was calculated in vcftools and coastal distance of coastlines between sampling locations was 
determined using Google Earth Tools. For the between subpopulations test (a), as presented in the 
manuscript, the centroid distance between sampling locations for the Gulf-Keys subpopulation was utilized 
and results indicated a non-significant correlation between geographic and genetic distance (p = 0.4925). A 
second test for IBD between the five main sampling locations was also conducted (b) resulting in a non-
significant value of p = 0.9026 (not reported in the manuscript). 

 
a)      b) 
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