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about 8–10 years to get to the size of a large dog. Although Masiakasaurus grew 40% faster than 
crocodylians, it grew about 40% slower than comparably-sized non-avian theropods. Slowed growth may 
have evolved as a means to minimize structural and maintenance costs while living in a semi-arid and 
seasonally stressful environment. Dimorphism does not appear related to asymptotic size or growth rate but 
seems to reflect the degree of skeletal maturity. 
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Most living actinopterygians are teleosts, the clade including about 50% of living vertebrates. The origin and 
early history of this major group of fishes is still very poorly understood, mainly due to the lack of knowledge 
of most non-teleostean actinopterygians. Although very diverse and well represented in the Mesozoic, these 
later fishes have been comparatively poorly studied. For systematic purposes, during the last seven years I 
have been studying the anatomy of several non-teleostean actinopterygians, mainly from the Jurassic. 
These studies resulted in the recognition of several details and structures that are relevant to understand the 
evolution of some anatomical units. Among them are the presence of an interoperculum in lepisosteiforms 
and aspidorhynchids, the fusion of the quadratojugal and the quadrate in some ginglymodians, the serial 
homology between the anterior infraorbitals and the other infraorbital bones in ginglymodians, the mobile 
articulation between basal fulcra and radials in the median fins of some ginglymodians, and the presence of 
a cercus or caudal filament in non-acipenseriform chondrosteans. All these features have an impact on the 
phylogeny of actinopterygians, either for establishing hypotheses of primary homology, by reducing 
homoplasy of some significant characters or by simply completing missing information. - Non-teleostean 
neopterygians were extremely diverse and numerous during the Mesozoic, but are currently only 
represented by one amiiform and seven species of gars. The inadequate representation of non-teleostean 
actinopterygians nowadays hampers molecular phylogenetic studies as well as those cladistic analyses 
based on the morphology of living forms only. Therefore, detailed anatomical studies of Mesozoic 
actinopterygians and the incorporation of this information in phylogenetic analyses is essential to elucidate 
the still controversial phylogenetic relationships between teleosts and other neopterygians. 
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Traditionally, morphology of vertebrate tracks has been assimilated to the true morphology of the animal’s 
foot. This assumption has sometimes led to the misinterpretation among possible producers, although it is 
now acknowledged that different track-makers can produce similar tracks and vice versa. Inaccurate 
representations of track morphology can distort particularly important data. Recently, ichnologists have 
started to consider tracks as a dynamic and interactive three-dimensional ensemble between the foot and 
the substrate, adding rheology as an important component in the morphological track analysis. In the fossil 
record, three-dimensional models created on dinosaur tracks enhance the insights on footprint shape and 
disclose the importance of quantifying the substrate deformation produced by the track-maker. Experimental 
ichnology can reveal how substrate consistency plays an important role in determine track morphology. The 
great variety of tridactyl tracks reported in the Berriasian of two localities (Las Cerradicas and El Frontal) of 
the Iberian Range (Spain) represent a substantial sample to evaluate whether this morphological spectrum 
is consequence of a biological diversity or rather represents a morphological continuum of different substrate 
consistencies. Here we show the pivotal importance of combining 3-D quantification of morphological 
features and parameters (track dimensions, digit thickness, interdigital angles, digital and heel pads, hallux 
and claw marks) with substrate characteristics and mechanics in order to discern the track-maker identity. 
Three-dimensional models based on photogrammetry techniques together with detailed sedimentary and 
stratigraphic analysis (layers) help the identification of diagnostic features such as the presence of manus or 
hallux impressions. This information together with associated track features (displacement rims, pressure 
release structures) around the track might shed some light on the track production. The troublesome 
dichotomy between ornithopod and theropod track identification is tentatively smoothed by 3-D technologies 
and rheology analysis. 




