Brief explanation of the generalised least squares (GLS) extension for linear regression
One of the basic assumptions of linear regression is homogeneity of variance.  When this assumption is violated then the application of linear regression becomes invalid.  However, as in this study, a GLS extension to the linear regression can in effect model the heterogeneity of variance in the data and therefore account for the differences in variance, allowing linear regression to be applied.  Thus GLS is basically a weighted linear regression.

The GLS extension involves modelling the variance structure by incorporating variance covariates within the model framework.  There are various forms that these covariates can take, and the most appropriate one must be determined using restricted maximum likelihood estimation.  The residuals from the full original linear regression model, and those incorporating the different variance covariate forms are compared using AIC scores and residual plots, in order to determine the most appropriate variance-covariate structure.  The details of these variance-covariates can be found in Pinheiro and Bates [1], and their application using the statistical programming language R [2] in conjunction with the library nlme [3] is clearly explained in Zuur et al. [4]. Recent ecological applications of the GLS extension can be found in Dyson et al. [5], Bulling et al [6, 7] and Godbold et al. [8, 9].  Once the most appropriate variance-covariate structure has been found, a backwards stepwise dropping procedure using maximum likelihood estimation can then be employed to determine the appropriate fixed structure (i.e. which independent variables and interactions form the minimal adequate model).
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