Monahan, Pereira, & Wake: Ring Distributions Leading to Species Formation
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Use of the topographic ring model to identify candidate taxa for ring diversification
around a focal barrier on the island of New Guinea that is topographically similar to the
reference barrier for the Central Valley (California, USA), which has promoted ring
diversification in a salamander, Ensatina eschscholtzii [1]. The focal barrier (upper right
panel, map) is a mountain forest ecoregion that is surrounded at lower elevations by
warmer and generally drier ecoregions and basins. This distribution of contrasting
bioclimates is hypothesized to have promoted diversification in a number of bird taxa,
including Pitohui [2], Tanysiptera kingfishers [3,4], Aegotheles owlet-nightjars [5], and the
little shrike-thrush Colluricincla megarhyncha [6]. All of these taxa are monophyletic and
have diversified around the barrier, reaching different stages of divergence. This
diversification is especially well illustrated by C. megarhyncha, where mitochondrial data
have been collected to reconstruct its phylogeographic history [6]. In agreement with our
model prediction, these data suggest that the focal barrier has strongly influenced non-
adaptive divergence among mostly contiguous subspecies of C. megarhyncha, showing
evidence of continuous levels of genetic differentiation along either side of the barrier
(left panel, phylogenetic network; numbers report numbers of site or base pair
substitutions between haplotypes). Additionally, plots of genetic vs. geographic distance
(lower right panel, plot) reveal significant isolation by distance around the barrier, but not
across it, suggesting that this is an important barrier to colonization and gene flow.
Although it is unclear whether there is terminal overlap at the southern end of the ring
distribution, this example illustrates how the topographic ring model may be used to
properly identify and evaluate new instances of ring diversification. Genetic data and
sampling locations adapted from Deiner et al. [6].
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