Representation of a dissimilarity matrix using reticulograms
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Abstract. A reticulogram is a general network capable of representing a reticulate evolutionary structure. It is particularly useful to portray relationships among organisms that may be related in a non-unique way to their common ancestor; a structure of this kind cannot be represented by a dendrogram or a phylogenetic tree. We are proposing a new method for construction of reticulograms representing a given distance matrix. Reticulate evolution applies first to phylogenetic problems; it has been found in nature, for example, in the within-species micro-evolution of eukaryotes and in lateral gene transfer in bacteria. In this talk, we are proposing a new method for reconstructing reticulation networks and developing applications of the reticulate evolution model to ecological biogeographic, population micro-evolutionary, and hybridization problems. The first example considers a spatially-constrained reticulogram representing the postglacial dispersal of freshwater fishes in the Québec Peninsula; the reticulogram provides a better model of postglacial dispersal than a (bi)furcating tree model. The second example depicts the morphological similarities among local populations of muskrats in a river valley in Belgium; adding supplementary branches to a tree depicting the river network leads to a better representation of the morphological distances among local populations of muskrats than a (bi)furcating tree structure. A third example involves hybrids between plants of the genus Aphelandra.
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