One proposed model of population genetics with real geography in two dimensions is one that uses a diffusion approximation of a Wright-Fisher population with migration as a bi-variate Gaussian dispersion process with constant parameters over the organism’s range[1].  At equilibrium, such an organism will exhibit isolation by distance so that the quantity FST/(1-FST) will be a linear function of distance (on a logarithmic scale) between pairs of populations, and that the slope of that function will be inversely proportional to the product of the dispersal parameter and the effective population size[2].  If such an organism had experienced a shift in dispersal parameter or effective population size at some time t in the past, the graph of FST/(1-FST) by distance will deviate from linearity and would be dominated by the new parameter for distances less than a critical distance x, and dominated by the previous parameters for distances greater than x[3]

 ADDIN ZOTERO_ITEM {"citationItems":[{"uri":["http://zotero.org/users/30430/items/5KQI3592"]}]} [4].  Unfortunately, this model is a poor fit for our observed data.  The value of FST/(1-FST), and even moreso its first derivative with respect to distance, is a difficult thing to accurately estimate from a finite sample and will provide only a rough approximation of the parameter in question.  Under these circumstances, with a natural organism with irregular geographic distribution, variable population densities, variable (and likely non-Gaussian) dispersion parameters, and complex recent demographic history, useful inference is likely impossible.  As shown in figures S5 and S6, using pairwise FST values between all field sites using Fstat v. 2.9.3 (updated from [5]), the values of FST/(1-FST) as a function of distance are poorly described by a linear regression or a simple combination of linear regressions over different spatial scales.  
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