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ankylosaurs and stegosaurs are similar in shape, but their structural and histological features 
are different in having unique structures of collagen fibers for ankylosaurs and thick compact 
bones for stegosaurs, providing enough strength to have large spikes and to use them as 
defensive weapons. Although the shapes of ankylosaur clubs are different from spikes, the 
internal structures are similar, suggesting that ankylosaurs maintain similar structures despite 
of different shapes in osteoderms. These results indicate that ankylosaurs and stegosaurs 
used different strategies independently to evolve defensive weapons.

 
Technical Session III, Wednesday 3:30  
ASSEMBLY AND BIOGEOGRAPHY OF NORTH AMERICAN PALEOGENE 
SNAKE FAUNAS BASED ON AN EXPANDED FOSSIL RECORD 
HEAD, Jason, University of Toronto Mississauga, Mississauga, ON, Canada; HOLROYD, 
Patricia, University of California Museum of Paleontology, Berkeley, CA, USA 
 
The North American record of Cenozoic snake faunas is extensive, but understanding of the 
timing and mechanisms driving their assembly is poorly constrained due to phylogenetic 
and taxonomic ambiguity. We reexamined the fossil record of Paleogene snakes based 
on samples from the mid-Paleocene to middle Eocene of the Western Interior and the 
middle Eocene of southern California in order to address biogeographic and phylogenetic 
hypotheses. Our reassessment indicates that: 1) taxa previously referred to Anilioidea 
are phylogenetically indeterminate fossorial ecomorphs that are not monophyletic with 
South American and Asian pipe snakes and shield-tailed snakes; 2) Helagras prisciformis 
(Paleocene, Torrejonian) represents the only known North American record of an archaic, 
South American madtsoiid, based on cranial and postcranial remains; 3) specimens referable 
to extant boid clades appear at the Paleocene-Eocene boundary; and, 4) the ubiquitous, early-
middle Eocene boid genus Boavus is a basal member of  the South American boine clade. 
This revised record indicates that the archaic or indeterminate forms comprising Paleocene 
faunas were reorganized by immigration of unambiguous crown-group alethinophidians 
during the Eocene, coincident with long and short-term temperature increases. The first 
occurrence of modern boid clades is recorded at the Paleocene-Eocene Thermal Maximum 
by small-bodied taxa tentatively referable to the Ungaliophiinae+Charina clade followed by 
the introduction of large-bodied (SVL > 1 meter) taxa (Boavus) during the Cenozoic climatic 
optimum beginning in the late early Eocene. Assembly of the Paleogene North American 
snake faunas was exclusively the result of Central and South American immigration 
(including both archaic forms and modern boid clades) during globally warm intervals, 
a pattern consistent with other herpetofaunal (lizards and turtles) and paleofloral records. 
Conversely, modern snake faunas are derived primarily from Asian immigration during the 
Neogene (viperids, elapids, most colubroids).

 
Poster Session IV (Saturday) 
EXCEPTIONAL TAXONOMIC DIVERSITY FROM A SINGLE SITE: THE 
UPPER TRIASSIC MONCURE MICROVERTEBRATE LOCALITY, CUMNOCK 
FORMATION, SANFORD SUB-BASIN, NORTH CAROLINA, USA 
HECKERT, Andrew, Department of Geology, Appalachian State University, Boone, NC, 
USA; MITCHELL, Jonathan, Department of Geology, Appalachian State University, Boone, 
NC, USA; SCHNEIDER, Vince, North Carolina Museum of Natural Sciences, Raleigh, NC, 
USA; OLSEN, Paul, Lamont Doherty Earth Observatory, Palisades, NC, USA 
 
Late Triassic nonmarine vertebrate assemblages are often paucispecific and dominated 
by archosaurs, synapsids, or temnospondyls. The Moncure microvertebrate fauna is 
unique in preserving abundant, albeit fragmentary, fossils of dipnoans, temnospondyls, 
archosauromorphs, and synapsids. Dipnoan toothplates from the site are minute (3-8 
mm anteroposterior length) with 5-7 sharp ridges radiating through 120° from the mesial 
corner, thus we refer them to Asiatoceratodus (=Arganodus). These are the first records of 
lungfish from the Newark Supergroup. Other osteichthyans include abundant semionotids 
and probable redfieldiids, both represented by scales, teeth, and fragmentary skull and 
dentulous elements. Temnospondyl fossils are isolated small centra and textured skull 
elements consistent with assignment to Metoposauridae indet. aff. Apachesaurus. Amniote 
fossils include numerous teeth of both archosauriforms and cynodonts. The archosauriform 
teeth include representatives of typical larger taxa (phytosaurs, “rauisuchians”), mid-sized 
taxa (Revueltosaurus sp.), and several smaller morphotypes, including teeth assignable 
to the putative ornithischian Galtonia gibbidens (Huene), which is best considered 
Archosauriformes incertae sedis. The Revueltosaurus teeth range from tiny (1 mm) to more 
typical 3-6 mm crown height and are distinct from the type species R. callenderi Hunt. 
Teeth we refer to Galtonia are small (<2 mm crown height), conical to recurved, with 
relatively few (~7) denticles that are oblique to the tooth margin and occupy prominent 
carinae that are laterally compressed relative to the main body of the tooth. This is the first 
record of Galtonia from outside the type locality in Pennsylvania. Synapsid fossils consist 
of numerous small, polycuspate teeth similar to the chiniquodontid Microconodon as well 
as less common traversodont teeth. Few of Microconodon teeth posses a cingulum, but 
many have an incipiently bifurcated root. The Moncure fauna thus demonstrate how a single 
microvertebrate locality can alter our understanding of a basin’s fauna as it includes many 
new records as well as taxa not normally associated with the Newark Supergroup.

 

Edwin H. and Margaret M. Colbert Poster Competition (Thursday) 
PALAEODIETARY RECONSTRUCTION AND FUNCTIONAL MORPHOLOGY OF 
BOVID MOLARS 
HEYWOOD, James, The Leverhulme Centre for Human Evolutionary Studies, Dept. 
Biological Anthropology, University of Cambridge, Fitzwilliam St., Cambridge, United 
Kingdom 
 
The objective of this study was to provide a new means of dietary reconstruction for extinct 
Bovids using the form of the occlusal surface of upper molars. Using characteristics of 
exposed enamel and dentine with methods based on 2-dimensional images, 78 species of 
bovid were analysed using Discriminant Function Analyses (DFA) in a 5 group dietary 
classification. DFA conducted with occlusal surface characters allowed a successful 
classification of 78% of specimens. After the addition of published crown height data, 
classification was improved to 82%. Classification success increased further still if mixed 
feeders are distinguished between those that prefer open versus closed habitats. Broadly, 
grazers and frugivores possessed thicker enamel than other groups, whereas grazers differed 
further by having more enamel ridges, in particular the central ridge. Most classification 
errors were browsers classified as mixed feeders, and vice versa. This is in accordance 
with a previous study on southern African bovids where most mixed feeders clustered with 
browsing taxa. Other misclassifications were concentrated on taxa whose dietary grouping 
was uncertain, or where phylogenetic influences were strong. Browsers and most mixed 
feeders differ little in occlusal form, crown height being the only major difference. In 
addition to providing predictive algorithms for diet reconstruction, this study suggests that 
there is selection in favour of a change in occlusal form only above a certain level of grass 
consumption. Mixed feeders incorporating significant amounts of grass may be able to cope 
with this dietary component through cranial morphological, physiological or behavioural 
adaptations. The classification functions calculated allow accurate classification of unknown 
fossil samples with data on both worn and unworn upper molars. In addition, the method 
has potential to be applied to other ruminant groups with similar occlusal characteristics, in 
particular the mostly extinct family Antilocapridae.

 
Technical Session XIX, Saturday 2:00 
THE FACIAL SKIN OF MAJUNGASAURUS CRENATISSIMUS (ABELISAURIDAE: 
SAURISCHIA): PRONOUNCED DERMAL METAPLASIA AS THE CAUSE OF 
RUGOSITY IN ABELISAURID SKULLS 
HIERONYMUS, Tobin, Ohio University College of Osteopathic Medicine, Athens, OH, 
USA; WITMER, Lawrence, Ohio University College of Osteopathic Medicine, Athens, OH, 
USA 
 
Abelisaurid theropods are characterized by pronounced bony ornamentation present 
on their skulls, ranging from rugosity to structures interpreted as horn cores. This 
ornamentation was directly overlain by skin in life, and has often been compared to the 
bony ornamentation associated with heavily cornified plates such as the rhamphotheca 
of birds and turtles. We investigated the bony ornamentation of the abelisaurid theropod 
Majungasaurus by comparing the histology and gross morphology of its ornamented bone 
with similar bony structures seen in extant sauropsids. We sampled an area of rugose bone 
from a Majungasaurus lacrimal (UA 8718). This sample was μCT scanned, embedded 
in polystyrene resin, and sectioned at 1 mm intervals. A set of skin/bone contact samples 
from several extant sauropsid taxa were embedded in polymethylmethacrylate resin and 
sectioned at 0.8 mm intervals for synoptic comparison. We found that the fine-scale bony 
ornamentation of Majungasaurus is composed of metaplastically ossified dermal tissue. 
Large fiber bundles from the base of the preserved dermis formed crossed arrays, an 
organization consistent with dermis that is subject to relatively high mechanical stress. 
Similar arrays of fiber bundles attach avian rhamphotheca to bone. This arrangement 
contrasts to the parallel arrays of smaller-diameter fiber bundles that attach squamate scales 
or crocodylian skin to underlying bone. Although the base of the dermis itself is directly 
preserved by ossification, the morphology of the overlying epidermis must be inferred 
from gross osteological correlates. The diversity of gross correlates across the skull of 
Majungasaurus are consistent with a range of epidermal structures, from lightly cornified 
and tightly adherent skin (e.g. Chelydra, Alligator), to heavily cornified epidermal sheets 
(e.g. avian rhamphotheca), to elaborate epidermal scales (e.g. Moloch). Given the apparent 
bias in theropods towards dorsal nasal and frontal crests, an elaboration of scaled epidermis 
across the skull roof, involved in comparatively high-energy agonistic behaviors, is 
suggested as the most likely alternative.

 
Technical Session II, Wednesday 9:00 
INTERPRETING PAST CLIMATE USING MACROPHYSICAL CLIMATE 
MODELING AND ISOTOPIC ANALYSIS OF MAMMAL TEETH: TWO 
METHODS, ONE STORY? 
HIGGINS, Pennilyn, University of Rochester, Rochester, NY, USA; MACFADDEN, Bruce, 
Florida Museum of Natural History, Gainesville, FL, USA 
 
Climate models provide estimates of climate variables (such as mean annual temperature, 
MAT, and mean annual precipitation, MAP) over periods of time in the geological past. 
Macrophysical climate models (MCM) differ from the more widely used general circulation 
models (GCM), by providing temporally high-resolution (~100 years) and site-specific 
estimations of monthly values of variables such as temperature and precipitation. However, 




