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Poster Session II, (Thursday) 
THE ASYMMETRIC CARPUS OF ADVANCED NON-AVIAN THEROPODS AND 
ITS ROLE IN THE EVOLUTION OF THE FLIGHT STROKE
SULLIVAN, Corwin, Institute of Vertebrate Paleontology and Paleoanthropology, Beijing, 
China; HONE, David, Institute of Vertebrate Paleontology and Paleoanthropology, Beijing, 
China; XU, Xing, Institute of Vertebrate Paleontology and Paleoanthropology, Beijing, 
China; Zhang, Fucheng, Institute of Vertebrate Paleontology and Paleoanthropology, 
Beijing, China 

The avian wrist joint involves two proximal carpals and a convex trochlea formed by the 
carpometacarpus. It is well known that the proximal part of the avian carpometacarpus is at 
least partially homologous to the semilunate carpal (SLC) of advanced non-avian theropods, 
and that the convexity of the SLC permitted great mobility in the radio-ulnar plane. A less 
widely discussed aspect of theropod carpal function is that the wrist is asymmetric in birds 
and their close relatives: the capacity for ulnar deflection is much greater than that for radial 
deflection. For this study we re-evaluated the wrist structure of a wide range of theropods in 
order to investigate the anatomical basis and evolutionary origin of this carpal asymmetry. 
Where asymmetry exists, it is imposed by a specialized condition of the radiale, in which 
the articular surface for the SLC is angled towards the ulnar side of the manus. Even in 
theropods as derived as Allosaurus, the radiale is relatively symmetric and the proximal 
convexity of the SLC is poorly developed, implying that there was no strong bias towards 
ulnar deflection. However, in deinonychosaurs, oviraptorosaurs and therizinosaurs the 
radiale is wedge-shaped, the SLC is strongly convex, and the manus is highly mobile in 
the ulnar direction but not the radial one. Clear evidence of asymmetry is limited to these 
advanced maniraptorans, although it cannot be ruled out in clades such as Tyrannosauroidea 
and Compsognathidae for which little information is available. Despite such uncertainties, 
the appearance of strong carpal asymmetry in theropod phylogeny roughly coincides with 
that of elongate forelimb plumage, as exemplified by Caudipteryx. Accordingly, the main 
advantage of a carpus with a large range of ulnar deflection may have been that it facilitated 
a rudimentary folding of the forelimb to protect the feathers. Such folding would have 
helped prevent wear or damage to what were undoubtedly biologically important structures, 
despite uncertainty as to their specific function(s). In birds, asymmetric mobility of the 
carpus was subsequently exapted to allow partial folding of the wing during the upstroke in 
powered flight.

Poster Session III, (Friday) 
THE FIRST “LAMBEOSAURIN” (DINOSAURIA, HADROSAURIDAE, 
LAMBEOSAURINAE) FROM THE UPPER CRETACEOUS OJO ALAMO 
FORMATION (NAASHOIBITO MEMBER), SAN JUAN BASIN, NEW MEXICO: 
FURTHER IMPLICATIONS FOR THE AGE OF THE ALAMO WASH LOCAL 
FAUNA
SULLIVAN, Robert, State Museum of Pennsylvania, Harrisburg, PA, USA; JASINSKI, 
Steven, State Museum of Pennsylvania, Harrisburg, PA, USA; LUCAS, Spencer, New 
Mexico Museum of Natural History and Science, Albuquerque, NM, USA; SPIELMANN, 
Justin, New Mexico Museum of Natural History and Science, Albuquerque, NM, USA 

A nearly complete robust left humerus (SMP VP-2263) and right jugal (SMP VP-1534) 
belonging to a “lambeosaurin” lambeosaurine (=Lambeosaurus + (Corythosaurus + 
Hypacrosaurus)) dinosaur have been recovered from the Naashoibito Member (Ojo 
Alamo Formation), San Juan Basin, New Mexico. Measurements of the humerus are: 
length-550 mm; deltopectoral crest length-260 mm; deltopectoral width-135 mm. The 
robust morphology and measurements of the humerus confirm it pertains to a member 
of the “lambeosaurin” clade. The jugal has a maximum anteroposterior length of 25.5 
cm and a shape that is inconsistent with the jugals of all species of Parasaurolophus. 
These specimens, which are very similar to the humerus and jugal of Corythosaurus and 
Hypacrosaurus, constitute the first record of lambeosaurines from the Naashoibito Member, 
despite previous erroneous reports of the occurrence of Parasaurolophus tubicen from this 
horizon. Recent field studies have demonstrated that P. tubicen is restricted to the underlying 
De-na-zin Member (Kirtland Formation). Lambeosaurines have been recently reported 
from Nemegtian (early Maastrichtian) units of Russia (Amurosaurus riabinini [Udurchukan 
Formation]) and northeastern China (Charonosaurus jiayinensis [Yuliangze Formation]) 
and they remain unknown from late Maastrichtian age units of North America. Although a 
putative lambeosaurine has been reported from the Hell Creek Formation, lambeosaurines 
are not known from either the Lance or upper part of the Hell Creek formations (late 
Maastrichtian/Lancian) of the Western Interior. Moreover, lambeosaurine dinosaurs are 
not considered a faunal component of the Lancian LVA, which is 65.8 - 67.61 Ma (late 
Maastrichtian). The youngest known North American “lambeosaurin,” Hypacrosaurus 
altispinus, is from the Horseshoe Canyon Formation of Alberta, and it comes from the 
upper part of the formation (unit 4), which is dated at 69-68 Ma. Unit 4 of the Horseshoe 
Canyon Formation correlates with the Naashoibito Member--both are 69 Ma. Recovery of a 
lambeosaurine in the Naashoibito interval lends further support to a pre-Lancian age for this 
stratum and for the Alamo Wash local fauna.

New Perspectives on the Early Evolutionary History of the Synapsida, Saturday 8:15
NEW INFORMATION ON THE BASAL PELYCOSAURIAN-GRADE SYNAPSID 
OEDALEOPS
SUMIDA, Stuart, California State University San Bernardino, San Bernardino, CA, USA; 
PELLETIER, Valerie, California State University San Bernardino, San Bernardino, CA, 
USA; BERMAN, David, Carnegie Museum of Natural History, Pittsburgh, PA, USA; 
ENGLISH, Lauren, California State University San Bernardino, San Bernardino, CA, USA 

Oedaleops, together with Eothyris, comprises the basal-most family of pelycosaurian-grade 
synapsids, the Eothyrididae. The original description of Oedaleops suggests that some 
postcranial elements might be referable to the genus. However, virtually all subsequent 
references to it have stated that the genus is known exclusively from a single partial skull 
and referred dentigerous elements. Careful re-examination of a series of associated blocks 
from the Lower Permian Cutler Formation of Rio Arriba County, New Mexico reveals that 
in addition to the dominant presence of the varanopid Aerosaurus, two other pelycosaurian 
taxa are present: a large sphenacodontid and materials most parsimoniously assigned to 
Oedaleops. Given its position so close to the base of Synapsida and Amniota, any new 
information on the structure of Oedaleops is important. Remains of two right and two 
left dentaries have spaces for 15-16 teeth. Both maxillary and dentary teeth are bluntly 
peg-like. A slightly developed ventral keel is seen on scattered vertebrae. The neural arch 
does not appear to be expanded as previously reported. Neural spines angle caudally to a 
greater degree than in the larger Aerosaurus vertebrae on the same block. Five different 
scapulocoracoids have been recovered and show a slight embayment at the junction of 
the anterior and posterior coracoids. The clavicle has a relatively small head and a thin, 
splint-like dorsal process. An interclavicle initially attributed to Aerosaurus may belong to 
Oedaleops. The ectepicondyle of the humerus is distinct but not large. The ulna is curved 
slightly with a well-developed olecranon process. The iliac process is directed strongly 
caudally and the acetabular margin is embayed caudally. Despite its small size, the femur 
has a well-developed adductor ridge, internal trochanter, and fourth trochanter. The tibia is 
curved slightly and has a ridge running to its distal terminus on its presumed ventral surface. 
Unguals possess highly recurved claws. Overall, processes of appendicular elements are well 
defined and differentiated, but not as large relatively as those of other basal pelycosaurs.

Poster Session I, (Wednesday) 
EARLIEST HYPSISOMATIC NEOPTERYGIANS (PISCES, ACTINOPTERYGII) 
FROM THE MIDDLE TRIASSIC (ANISIAN) OF YUNNAN PROVINCE, SOUTH 
CHINA
SUN, Zuo-yu, Department of Geology and Geological Museum, Peking Univ., Beijing, 
China; HAO, Wei-cheng, Department of Geology and Geological Museum, Peking 
Univ., Beijing, China; TINTORI, Andrea, Dipartimento di Scienze della Terra ’A. 
Desio‘, Università degli Studi di Milano, Milano, Italy; JIANG, Da-yong, Department of 
Geology and Geological Museum, Peking Univ., Beijing, China; LOMBARDO, Cristina, 
Dipartimento di Scienze della Terra ’A.Desio’, Università degli Studi di Milano, Milano, 
Italy 

Although hypsisomatic (deep-bodied) fish, adapted to bottom environment where they 
usually graze on benthic organism, are frequently present in actinopterygians, currently there 
are no records of deep-bodied neopterygian before the Late Triassic (Norian). We herein 
present a hypsisomatic fish from a newly discovered marine ichthyofauna, the Luoping 
Fauna of Yunnan, South China. It certainly represents a neopterygian in the presence of 
interopercle, a narrow subvertical preopercle, free posterior end of maxilla, lower jaw with 
high coronoid process. Associated conodont Nicoraella kockeli gives a Pelsonian (Middle 
Anisian, Middle Triassic) age, being so far the earliest recorded hypsisomatic neopterygian. 
It shows also some characters usually seen in semionotids, such as the tube-like rostral 
and nasals and the presence of several suborbitals posterior and ventral to the infraorbitals. 
Its body is very deep, even if the maximum height is only 60% of the SL, owing to a very 
elongate caudal region. Its dorsal outline is characterized by a striking pointed dorsal bump 
showing a very steep, slightly concave, anterior edge and a more gently sloping posterior 
margin. In the anterior region the scales are heavy ornamented and they are somewhat 
deeper than longer. Of the known fusiform semionotid genera, the new taxon closely 
resembles Sangiorgioichthys in the general skull pattern (similar mosaic of suborbitals, 
three or more postcleithrums, a very elongate anteriormost supraorbital, etc.). The new 
taxon distinctively differs from other hypsisomatic representatives of basal neopterygians, 
in its asymmetrical shape with the anterior region much shorter than the posterior one, a 
rather short insertion of the dorsal fin, with its origin far from the hump top, the hypurals 
close to the abdominal region and the heavy scale ornamentation. Thus, we provisionally 
propose this new taxon as a neopterygian incertae sedis, probably close to semionotids. The 
overall interest of the new taxon is related to the very early appearance of this specialized 
neopterygians, thus emphasizing once more the crucial importance of the Luoping Fauna in 
the marine vertebrate recovering after the Permo-Triassic cresis.






