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            Abstract
The earliest evolution of mammals and origins of mammalian features can be traced to the mammaliaforms of the Triassic and Jurassic periods that are extinct relatives to living mammals. Here we describe a new fossil from the Middle Jurassic that has a mandibular middle ear, a gradational transition of thoracolumbar vertebrae and primitive ankle features, but highly derived molars with a high crown and multiple roots that are partially fused. The upper molars have longitudinal cusp rows that occlude alternately with those of the lower molars. This specialization for masticating plants indicates that herbivory evolved among mammaliaforms, before the rise of crown mammals. The new species shares the distinctive dental features of the eleutherodontid clade, previously represented only by isolated teeth despite its extensive geographic distribution during the Jurassic. This eleutherodontid was terrestrial and had ambulatory gaits, analogous to extant terrestrial mammals such as armadillos or rock hyrax. Its fur corroborates that mammalian integument had originated well before the common ancestor of living mammals.
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                    Figure 1: New Jurassic mammaliaform Megaconus mammaliaformis.


Figure 2: Dental, mandibular and ear structures of Megaconus and comparative taxa.


Figure 3: Comparison of the hindlimb and pes of Megaconus and other mammaliaforms.


Figure 4: Cynodontâ€“mammal transition and evolution of mammal-like postcanines with multicusped rows that occlude alternately between uppers and lowers, for omnivoryâ€“herbivory feeding adaptations.
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        Editorial Summary
The tangled world of the early mammals
Independent reports of two newly discovered fossils from the Jurassic of China (around 160â€“165 million years old) produce conflicting reconstructions of the origins of mammals. Haramiyids were Mesozoic mammals with strange, highly derived rodent-like teeth. Because of this they have been allied with multituberculates, a larger and highly successful group of rodent-like mammals that lived until the Eocene. The problem with haramiyids is that they were until recently known only from teeth. A report by Jin Meng and colleagues reveals a much more complete creature whose features ally it with multituberculates, confirming earlier views â€” but also implying that the roots of extant mammals lie well back in the Triassic. By contrast, the haramiyid described by Zhe-Xi Luo and colleagues is startlingly primitive in many features of the jaw and ankle, implying that the haramiyids go way back in the mammalian scheme of things and are not related to multituberculates at all. This dichotomy is a reminder of just how little we know about fossils whose interpretation is crucial to the early evolution of mammals.
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