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compartidas con el hemisferio norte y latitudes medias-bajas de Gondwana, incluyendo elementos caracteristicos de
Onslow: cf. Rimaesporites aquilonalis, Samaropollenites speciosus, Staurosaccites quadrifidus, Minutosaccus crenulatus, 1o que
permite relacionar a las asociaciones estudiadas con una palinoflora mixta de Onslow-Ipswich.
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We present herein the first paleobiogeographic analysis of non-mammaliaform cynodonts through the Reconstruct
Ancestral State in Phylogenies v4 software. The study is based in a composite phylogenetic tree of 118 taxa, eight from the
Late Permian, 85 from the Triassic and 25 from the Jurassic. The tree was temporally calibrated using the PaleoTree package
in an R interface. A Bayesian Binary Markov Chain Monte Carlo analysis of 100,000 cycles and 100 chains was performed,
including 12 a priori determined areas of provenance and allowing the maximum number of areas per node. The results
indicate that the paleobiogeographic history of non-mammaliaform cynodonts was dominated by dispersions (62 events),
followed by vicariances (43 events), and only a few extinctions (five events). Cynodontia originated in South Africa, a fact
supported by the vast majority of Late Permian cynodonts being represented in that area, with only two exceptions: Dvinia
prima (Russia) and Nshimbodon muchingaensis (Tanzania-Zambia) and with Procynosuchus being the first cosmopolitan
cynodont, represented in Africa and Eurasia. Our analysis suggests that Epicynodontia and Eucynodontia were also
originated in South Africa; Cynognathia in an area consisting of South Africa, Tanzania-Zambia, Namibia, and Argentina; and
Gomphodontia was restricted to Africa in a common area conformed by South Africa, Tanzania-Zambia, and Namibia.
Traversodontidae had South Africa as the most likely ancestral area, whereas the speciose clades Massetognathinae and
Gomphodontosuchinae most probably originated in Brazil. Probainognathia had its origin in South Africa but soon dispersed
towards Argentina, where the chiniquodontids and allies originated. More derived probainognathians are interpreted to
have had their center of diversification and dispersal in Brazil, with later dispersions to South Africa, where Chalimininae
originated, and to China, with the impressive diversification of Tritylodontidae at the Early Jurassic. Finally, Brazil is identified
as the ancestral area of hypothetical ancestor of Brasilodon + Botucaraitherium, the sister group of Mammaliaformes. Our
results show that the vast majority of non-mammaliaform cynodont clades had ancestral areas in the Southern
Hemisphere, with the sole exception of Tritylodontidae. Likewise, although the origin of Cynodontia dates back to the
Permian, the origin of the main non-mamaliaform cynodont lineages (i.e., Eucynodontia, Cynognathia, and Probainognathia)
took place during Triassic.
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Phytotoxic substances (e.g, chemical compounds, UV-B radiation) can induce stress reactions and cause morphological
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