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Reptilia is a very successful monophyletic clade of vertebrates (i.e., including birds but not sinapsids), with a wide morphological disparity, representing one of the most remarkable components of the extant biodiversity [1]. Non-avian reptiles are currently represented by more than 9000 species. They have adapted to numerous and highly diverse terrestrial and aquatic environments. Thus, many lifestyles have been recognized, including taxa inhabitants of arid land regions, but also of oceanic ones [2]. Its fossil record, especially that of the Mesozoic representatives (i.e., those that lived in the era generally known as ‘the age of reptiles’), shows a remarkable diversity and disparity [3,4,5,6].



Turtles (i.e., the members of Testudinata) represent a diverse lineage of reptiles (see [7] and references therein). Although turtles have traditionally been considered anapsid reptiles, they are generally recognized as diapsids today [8]. There is currently no consensus on whether they are more closely related to the lepidosaurs (being part of the clade Ankylopoda; see [9] and references therein) or to the archosaurs (constituting the clade Archelosauria; see [10] and references therein) [11]. The oldest evidence of the lineage that gives rise to turtles has been recognized in middle Permian levels, deposited more than 260 million years ago [12]. These taxa, likely of terrestrial habitats, had a diapsid skull. Their evolution produced the loss of the temporal fossae, resulting in a cranial appearance convergent with that of anapsid reptiles [13]. Since the Late Triassic, members of the Testudinata have been characterized by a conservative Bauplan, in which the presence of a shell is characteristic, constituted with a dorsal element (the carapace) and a ventral area (the plastron) [14,15].



Two lineages of turtles, both with extant representatives, are recognized from the Late Jurassic to the Present: Pan-Pleurodira and Pan-Cryptodira [11,16]. Turtles, especially the members of Pan-Cryptodira, are adapted to many environments, including marine, freshwater, and terrestrial ones. They are represented by about 350 species forming part of the current biodiversity [7]. As with some other reptile lineages, the diversity and disparity of turtles in the past, especially during the Cretaceous, were greater than today [17,18]. Thus, the fossil record not only allows us to identify many extinct taxa and lineages belonging to the two clades that compose the crown group Testudines, but also numerous basal forms are recognized. In this sense, turtles are one of the best represented tetrapod lineages in the vertebrate fossil sites [16]. This is due both to its adaptation to different environments and lifestyles, as well as to the robustness of the shell and the plates that compose it.



Knowledge about the origin and evolutionary history of the turtles has increased notably during the last few decades and especially over this first part of the 21st century. Thus, in addition to the description of new taxa and of the review of previously defined ones, recent works showing the compilation and updating of the fossil record of specific turtle lineages (see, among others, [19] for bothremydids, [20] for podocnemidids, [21] for chelids, [22] for chelydrids, [23,24] for trionychids, and [25] for thalassochelydians), as well as those analyzing the diversity and evolutionary history of the turtles from wide-ranging regions (e.g., those of South America, see [26]; or Europe, see [16,27]) are relevant to identify and elucidate the diversity and evolutionary history of this lineage. However, in addition to these works based mainly on anatomical descriptions and systematic discussions, there are also others that offer results obtained through the application of more innovative methodologies or techniques scarcely applied for the study of this lineage. Thus, new turtle taxa, but also others that have previously been identified, have been characterized with great precision by, for example, the application of non-invasive scanning techniques to carry out neuroanatomical studies (e.g., [28]) or the characterization of shell anomalies (e.g., [29]). In this sense, the first detailed neuroanatomical study performed for a member of Bothremydidae (i.e., a successful lineage of pleurodiran turtles that lived in most continents of both Laurasia and Gondwana, from the Cretaceous to the Paleogene) has been published in this Special Issue [30]. In addition, one of the first detailed studies on extreme cases of morphological variation corresponding to anomalies in basal turtles (i.e., stem Testudines) has also been published here, based on the study of numerous specimens of a single species belonging to the Pleurosternidae clade [31]. Similar to the increase in knowledge of that in Testudinata, combining the application of traditional and other more innovative methodologies has also been developed as a strategy, during the last few decades, for the analysis of other lineages of non-avian reptiles. This is the case, for example, for crocodiles and dinosaurs (e.g., [32,33]). However, the application of more traditional systematic studies is also essential for the development of paleontology. In this context, a paper analyzing material attributable to the first genus of dinosaur that was defined (i.e., Iguanodon) has also been published in this Special Issue; new data on its anatomy, diversity and geographic distribution are provided [34].



This Special Issue provides new data on the diversity, evolutionary history, anatomy, temporal and biogeographical distributions, lifestyle, and paleoecology of several taxa of reptiles, especially belonging to Testudinata. Particularly relevant are the works that analyze the systematics, variability, and diversity of extinct taxa, as well as those in which their sensory capabilities and palaeoecological roles have been studied.
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