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            Abstract
Evolutionary novelties in the skeleton are usually expressed as changes in the timing of growth of features intrinsically integrated at different hierarchical levels of development1. As a consequence, most of the shape-traits observed across species do vary quantitatively rather than qualitatively2, in a multivariate space3 and in a modularized way4,5. Because most phylogenetic analyses normally use discrete, hypothetically independent characters6, previous attempts have disregarded the phylogenetic signals potentially enclosed in the shape of morphological structures. When analysing low taxonomic levels, where most variation is quantitative in nature, solving basic requirements like the choice of characters and the capacity of using continuous, integrated traits is of crucial importance in recovering wider phylogenetic information. This is particularly relevant when analysing extinct lineages, where available data are limited to fossilized structures. Here we show that when continuous, multivariant and modularized characters are treated as such, cladistic analysis successfully solves relationships among main Homo taxa. Our attempt is based on a combination of cladistics, evolutionary-development-derived selection of characters, and geometric morphometrics methods. In contrast with previous cladistic analyses of hominid phylogeny, our method accounts for the quantitative nature of the traits, and respects their morphological integration patterns. Because complex phenotypes are observable across different taxonomic groups and are potentially informative about phylogenetic relationships, future analyses should point strongly to the incorporation of these types of trait.
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                    Figure 1: 
                        Phylogenetic relationships among 
                        Homo
                         species and other hominid taxa.
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Figure 2: 
                        Reconstruction of ancestral states corresponding to the root and the main nodes of the maximum parsimony cladogram.
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        Editorial Summary
Cladistics with a human face
Cladistics, an analytical approach to constructing evolutionary family trees, revolutionized evolutionary theory in the 1970s. Critics, though, had a valid complaint. By breaking up evolutionary features or characters into the discrete states required for computational analysis, researchers might be distorting continuously variable characters. For example human fossil skulls might be classified as either 'flat-faced' or 'protruding-faced', when in reality these traits vary continuously. González-José et al. circumvent these problems with a new approach that captures large-scale, biologically meaningful shape variation, treats the data using conventional statistics and uses the output to inform a cladistic analysis. Their test case, the Homo lineage, could provide a benchmark for future studies of the evolutionary relationships of groups in which there are many similar members. Their results support the firmly established relationships between Homo species and add some interesting detail, for instance placing Australopithecus africanus as a sister group to Homo.
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