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cranial endoskeleton is of particular interest because changes in the braincase, palate, and 
branchial skeleton have a direct bearing on respiration, feeding, and structural support 
during the early stages of terrestrialization. The fossil record has not been particularly 
forthcoming on details of this transition, particularly regarding the sequence of character 
acquisition. This has manifested as a morphological gap between the conditions observed in 
finned versus limbed tetrapodomorphs, giving the impression that the cranial endoskeleton 
of early limbed forms was the product of a rapid shift. Tiktaalik roseae, as the sister 
group to limbed tetrapodomorphs, provides an opportunity to address the relative timing 
of change across this transition. Several specimens were prepared in three-dimensional 
detail revealing new information about the morphology of and relationships between the 
components of the internal head skeleton. The cranial endoskeleton of T. roseae is primitive 
in many respects, sharing with more basal tetrapodomorphs the presence of a basicranial 
fenestra, a lateral commissure, a ventrally-directed vestibular fontanelle, and an unfused 
endoskeletal intracranial joint. At the same time, T. roseae shares certain derived features 
with limbed taxa including an enlarged basal articulation and a flat, horizontally-oriented 
palatoquadrate. The reduced hyomandibula of T. roseae appears intermediate between the 
condition observed in other finned tetrapodomorphs and that observed in early limbed taxa. 
The cranial endoskeleton of T. roseae, like the skull roof and postcranial skeleton, exhibits 
a combination of primitive, intermediate, and derived characters that helps to illuminate 
the stepwise sequence of character change between the finned and limbed conditions. This 
sequence of modifications suggests trends in improving head mobility while restricting 
intracranial kinesis. With a more solidly constructed head capable of moving independent of 
the body, T. roseae demonstrates an important intermediate stage in the vertebrate transition 
to a terrestrial existence.

 
New Directions in the Study of Fossil Endocasts: a Symposium in Honor of Harry J. Jerison, 
Thursday 11:00 
ENDOCASTS OF NOTOUNGULATES AND BRAIN EVOLUTION IN EXTINCT 
SOUTH AMERICAN UNGULATES  
DOZO, María, Centro Nacional Patagónico, Puerto Madryn, Argentina 
 
 Notoungulata was South America’s most diverse (morphologically as well as taxonomically) 
and successful indigenous ungulate group. Three suborders are recognized: Notioprogonia 
(primitive notoungulates of Paleocene and Eocene), Typotheria (notoungulates resembling 
rabbits or large rodents) and Toxodontia (notoungulates which ranged from sheep-like to 
rhino-like in size and body form). We studied endocasts from ten of the fourteen families 
of notoungulates, which were of Casamayoran, Divisaderan, Deseadan, Colhuehuapian, 
Santacrucian, Friasian, Montehermosan and Chapadmalalan South American Land 
Mammals Ages (Eocene-Pliocene). Paleoneurological studies of these notoungulates allow 
the following hypotheses as preliminary conclusions: It was not possible to discern or 
describe a single common encephalic pattern to the notoungulates with regard to external 
brain morphology. The neuromorphological diversity of the notoungulates is consistent with 
their morphological as well as taxonomical diversity. The neuromorphological diversity 
of the notoungulates is also consistent with different neurological response to of different 
ecological types. The neuromorphological traits are consistent with the osteological and 
dental traits that have been used to define different examples of convergence between 
notoungulates and North American (perissodactyls and artiodactyls) and South American 
(rodents) mammals. This indicates that equivalent ecological types develop brains with 
similar morphologies.

 
Poster Session IV (Saturday) 
AN EARLY NORTH AMERICAN OCCURRENCE OF POLYCOTYLIDAE 
(PLESIOSAURIA) FROM THE CLEARWATER FORMATION (EARLY 
CRETACEOUS; EARLY ALBIAN) OF NORTHERN ALBERTA, CANADA 
DRUCKENMILLER, Patrick, University of Alaska Museum, Fairbanks, AK, USA; 
RUSSELL, Anthony, University of Calgary, Calgary, AB, Canada 
 
Industrial-scale, open-pit mining of oil sands in northeastern Alberta, Canada has resulted 
in the serendipitous discovery of several plesiosaur and ichthyosaur skeletons from the 
Lower Cretaceous (lower Albian) Wabiskaw Member of the Clearwater Formation. In 
1995, a partially articulated skeleton of a short-necked plesiosaur was recovered from a 2.5 
meter-thick, glauconitic, muddy sandstone unit of the Wabiskaw Member. The specimen is 
preserved within a single large concretion, measuring 2.4 by 1.0 meters that has split along 
the bedding plane containing the bones. The concretion was further fragmented into large 
pieces during the discovery process, which involved heavy machinery. With the exception 
of the skull and anterior-most cervical vertebrae, the skeleton is largely complete, and 
includes much of the semi-articulated vertebral column, numerous ribs and gastralia, a 
partial scapula, both coracoids and pubes, a partial ischium, and portions of all four limbs 
including propodials, and associated portions of the zeugopodia and autopodia. Vertebral 
proportions, as well as propodial, epipodial, and pectoral girdle morphology, permit referral 
of this specimen to the Polycotylidae, a clade of cosmopolitan, short-necked plesiosaurs 
known primarily from Upper Cretaceous successions. The new lower Albian specimen from 
Alberta represents one of the earliest stratigraphic occurrences of Polycotylidae in North 
America, and in the world. As such, it provides new data on early polycotylid evolution and 
distribution, and challenges hypotheses of an Australasian origin of this clade. 

 

New Directions in the Study of Fossil Endocasts: a Symposium in Honor of Harry J. Jerison, 
Thursday 8:45 
MORPHOLOGICAL PATTERNS AND PHYLOGENETIC TRENDS IN THEROPOD 
BRAINCASE PNEUMATICITY 
DUFEAU, David, Ohio University, Athens, OH, USA; WITMER, Lawrence, Ohio 
University, Athens, OH, USA 
 
The braincases of theropod dinosaurs are generally highly pneumatic, and the often 
complicated systems of air chambers have become important phylogenetic characters. The 
individual identities, detailed morphological conformations, and homologies of the bony 
recesses, however, remain poorly resolved, undercutting their phylogenetic utility. Moreover, 
testing functional hypotheses (e.g., audition) cannot begin until these fundamental problems 
are addressed. As part of a larger study of braincase pneumaticity in Archosauria, we have 
identified at least three systems that are involved in pneumatizing the braincase—the median 
pharyngeal, subcondylar, and paratympanic systems—all three of which are variably present 
in theropods. Dozens of theropod braincases thus far have been subjected to CT scanning 
and 3D visualization, including the ceratosaurs Ceratosaurus and Majungasaurus, the 
basal tetanurines Allosaurus, Marshosaurus, and Acrocanthosaurus, the tyrannosaurids 
Gorgosaurus and Tyrannosaurus, the ornithomimids Gallimimus and Struthiomimus, the 
oviraptorosaurs Avimimus and Citipati, the alvarezsaurid Shuvuuia, and the deinonychosaurs 
Byronosaurus, Saurornithoides¸ Troodon, Dromaeosaurus, Deinonychus, and Tsaagan, 
and numerous birds. This study goes beyond presence/absence data to include parameters 
such as relative volumes, interconnections, and relationships to other systems (e.g., 
neurovasculature). Pneumatic attributes are variable among theropods, but patterns are 
emerging. Some sinuses are very consistent and present in all theropods (rostral tympanic 
recess) or restricted to certain groups (caudal tympanic recess in coelurosaurs). Other 
recesses are more erratic in their distribution. For instance, elements of the mandibular arch 
(quadrate, articular) are pneumatic in tyrannosaurids, some ornithomimids, at least one 
carcharodontosaurid, troodontids, and birds, but not dromaeosaurids. There is a general trend 
for increasing diversity and extent of sinuses on the theropod line to birds.  
 
 

Technical Session IX, Thursday 3:00 
LOWER EOCENE FOSSIL BIRDS FROM THE OKANAGAN HIGHLANDS 
(PACIFIC NORTHWEST OF NORTH AMERICA) 
DYKE, Gareth, University College Dublin, Dublin, Ireland; ARCHIBALD, Bruce, Simon 
Fraser University, Vancouver, BC, Canada; MATHEWES, Rolf, Simon Fraser University, 
Vancouver, BC, Canada 
 
Although Paleocene and Eocene-aged sediments are abundant on the Pacific northwest coast 
of North America (Cascadia, encompassing parts of Canada and the USA), very few fossil 
birds of this age have been hitherto been reported. Limited known records are of marine 
birds, including the extinct ‘penguin-like’ plotopterids and ocean-going ‘pseudotoothed’ 
pelecaniforms. This contrasts with an extremely abundant fossil record for early Paleogene 
birds from east of the Rocky Mountains (deposits in Alberta, Montana, Wyoming and Utah). 
We present five new avian skeletal specimens from a series of lake deposits spanning a more 
than 1,000 km transect along the Okanagan Highlands in southern British Columbia and 
northern Washington State. These taxa include new records of terrestrial and forest-dwelling 
birds, the first from west of the Rocky Mountains. Phylogenetic interpretations of these new 
Lower Eocene (Ypresian) birds indicate that one is a member of the extinct coraciiform 
lineage Primobucconidae, one is a sandcoleid mousebird and one occupies a basal position 
within Galliformes, the ‘fowl-like’ assemblage. Other isolated bones are referable to the 
anseriform clade Presbyornithidae, closely related to extant ducks and geese; the likely 
body-size of other taxa is estimated from their regurgitated pellets. In addition to well-
preserved skeletal specimens of birds (including some complete wing feathering), we have 
identified avian fossil material (i.e., feathers, isolated bones, pellets and trackways) from 
eight distinct stratigraphically-constrained sites along the Okanagan Highlands transect, 
representing a range of temperate climatic zones and non-marine sedimentary environments 
(including lakes and swamps). The Okanagan basins preserve unique paleoenvironments, 
new to the Eocene bird fossil record and have been tightly constrained by their floras and 
constituent insect faunas. The Okanagan fossil birds are thus be tied to paleotemperature and 
paleoelevation. Although little explored to date, there is no doubt that these fossil sites will 
yield additional specimens to the Pacific record of early Paleogene birds.

 
Technical Session XIX, Saturday 2:15 
A RE-EVALUATION OF A WELL-PRESERVED SKULL OF 
ACROCANTHOSAURUS ATOKENSIS SUPPORTS ITS CARCHARODONTOSAURID 
AFFINITIES 
EDDY, Drew, North Carolina State University, Raleigh, NC, USA; CLARKE, Julia, North 
Carolina State University, Raleigh, NC, USA 
 
Considerable debate has surrounded the phylogenetic position of Acrocanthosaurus 
atokensis from the Early Cretaceous Antlers Formation of North America. Many 
phylogenetic analyses place Acrocanthosaurus as the sister taxon to Allosaurus, whereas 
others recover it as a member of Carcharodontosauridae, a derived group of large-bodied, 
Gondwanan allosauroids. Examination of a well-preserved skull of Acrocanthosaurus 
(NCSM 14345), as well as a digital endocast generated from a CT scan of the braincase, 




