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            Abstract
Theropods have traditionally been assumed to have lost manual digits from the lateral side inward, which differs from the bilateral reduction pattern seen in other tetrapod groups. This unusual reduction pattern is clearly present in basal theropods, and has also been inferred in non-avian tetanurans based on identification of their three digits as the medial ones of the hand (I-II-III). This contradicts the many developmental studies indicating II-III-IV identities for the three manual digits of the only extant tetanurans, the birds. Here we report a new basal ceratosaur from the Oxfordian stage of the Jurassic period of China (156â€“161 million years ago), representing the first known Asian ceratosaur and the only known beaked, herbivorous Jurassic theropod. Most significantly, this taxon possesses a strongly reduced manual digit I, documenting a complex pattern of digital reduction within the Theropoda. Comparisons among theropod hands show that the three manual digits of basal tetanurans are similar in many metacarpal features to digits II-III-IV, but in phalangeal features to digits I-II-III, of more basal theropods. Given II-III-IV identities in avians, the simplest interpretation is that these identities were shared by all tetanurans. The transition to tetanurans involved complex changes in the hand including a shift in digit identities, with ceratosaurs displaying an intermediate condition.
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                    Figure 1: Limusaurus inextricabilis (IVPP V 15923).
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Figure 2: Theropod manual morphologies as represented by several non-avian theropods.
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Figure 3: Manual digital evolution in theropod dinosaurs.
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        Editorial Summary
A dinosaur in the hand
The idea that the dinosaurs are still with us, as birds, is now widely accepted. But there is a nagging problem. The bird hand (now reduced and embedded in the wing) is thought to derive from the second, third and fourth digits of an ancestral five-digit hand. Yet the three-fingered hand of the closest extinct relatives of birds, the theropod dinosaurs, appears to derive from the first, second and third digits. How did one hand transform into the other? Prolific dinosaur hunter Xing Xu and his colleagues may have solved the problem, with the discovery of a small, primitive herbivorous theropod from the Jurassic of the Junggar Basin in western China. This creature, approximately 155 million years old, has a stub of the first digit alongside more fully developed second, third and fourth digits. The wrist bones of this primitive dinosaur are more like those associated with digits two, three and four; but the finger bones themselves are more like the first, second and third. This suggest that dinosaur hand-to-wing evolution involved complex developmental shifts in the wrist and fingers, and this newly discovered dinosaur is a snapshot of this change as it happened.
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