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closely-related taxa, contributing 2-8% of total length. Convexity of the ribcage is highly 

conserved across sampled avian taxa, suggesting trunk volume can be accurately 

estimated in instances of articular facet preservation. When ribs are extensively damaged 

of absent, the position of the sternum may be estimated on the basis of vertebral and 

pelvic landmarks. The data presented here are of interest to those working in the field of 

fossil reconstruction, for whom the loss of soft tissue structures and fossil deformation 

are on-going challenges. 

 

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM) 

LONG-TERM AVIAN EGG DECAY EXPERIMENT: ACTUOTAPHONOMIC 

DATA FOR THE INTERPRETATION OF THE FOSSIL RECORD 

BRAVO, Ana Maria, Instituto Geológico y Minero de España, Madrid, Spain; MARTÍN-

ABAD, Hugo, Universidad Autónoma de Madrid, Madrid, Spain; CAMBRA, Oscar, 

Universidad Autónoma de Madrid, Madrid, Spain 

Sauropsid eggshells are relatively common in the fossil record, whereas eggs and 

embryos are less frequently encountered. Aside from paleobiological reasons, differential 

preservation of eggs, eggshells and embryos in the fossil record may be the result of 

taphonomic processes. A long-term experiment has been carried out in order to explore 

early taphonomic alteration mechanisms on a sample of avian eggs. Eight hen eggs were 

buried in containers filled with coarse grained sands or grey marls and saturated with 

either fresh or marine water. The containers were covered and kept isolated under stable 

conditions over more than six years. At the end of the experiment, important differences 

are appreciated, according to the sediment and water conditions. Eggs covered by marine 

water tend to remain complete, whereas all eggs covered by freshwater are fragmented. 

Likewise, eggs buried in sand rose to the surface, whereas eggs buried in marl tended to 

remain mostly or completely buried. Egg contents are preserved in all cases as dried 

membranes and tissues, bones and feathers, or mummified embryos. However, those 

buried in marls are better preserved, their remains even distinguishable by differential 

tissue coloration and consistency. No sediment was found inside the eggs, which suggests 

that the sediments dried before cracks appeared on the eggshells. In summary, the results 

suggest that sediment granulometry and water characteristics may influence some early 

taphonomic processes, such as egg displacement and breakage. Thus, some features that 

have historically been interpreted as of biological origin (e.g., egg openings described as 

hatching windows) might have actually been the result of early stages of decomposition. 

As a conclusion, this kind of actuotaphonomic experimentation provides useful tools for 

the interpretation of the paleoenvironmental conditions of a vertebrate fossil site where 

eggs have been preserved. 

 

Technical Session XIII (Friday,  November 7, 2014, 4:00 PM) 

THE HYOID ARCH AND BRAINCASE OF ACANTHODES AND THE 

CHONDRICHTHYAN AFFINITIES OF ACANTHODIANS 

BRAZEAU, Martin, Imperial College London, Ascot, United Kingdom; DE WINTER, 

Valerie, Naturalis Biodiversity Centre, Leiden, Netherlands 

Acanthodes bronni from the Permian of Lebach, Germany, has been central to the 

debate on modern gnathostome origins for most of the past 100 years. It is the only 

acanthodian taxon for which well-preserved, three-dimensional braincase material is 

known. Because of this, it has been pivotal to the question of the systematic placement of 

acanthodians and the character transformations leading to the origin of osteichthyans and 

chondrichthyans. In spite of the quality and quantity of Acanthodes braincase material, a 

satisfactory braincase reconstruction has remained elusive. Even the most recent 

reconstructions imply problematic relationships between visceral arches and cranial 

nerves. The overall appearance of the braincase is superficially osteichthyan-like, but 

recent work has revealed previously unrecognized chondrichthyan-like characters. 

Unfortunately, many of these chondrichthyan-like traits, are not demonstrable 

chondrichthyan synapomorphies, leaving some conflict in phylogenetic trees placing 

Acanthodes on the chondrichthyan stem. Using a combination of computed tomography 

scanning and direct examination of specimens, we offer a new reconstruction of the otic 

side wall and hyoid arch of Acanthodes bronni. We revise the morphology of the hyoid 

arch, demonstrating that it lacks an unossified segment seen in most previous 

reconstructions. This allows us to establish its correct orientation with the braincase and 

upper jaw. By direct re-examination of three-dimensional braincase material, we are able 

to substantially revise interpretations of the otic capsule sidewall. Consistent with our 

reconstruction of the length and orientation of the hyomandibula, we show that it 

articulated on the otic capsule sidewall, beneath the jugular vein, a condition seen only in 

shark-like chondrichthyans. The significance of these reinterpretations lies in the 

consistent alternative conditions in outgroups, such as placoderms and osteichthyans. 

This clear polarity corroborates the recently revived hypothesis that all acanthodians are 

in fact stem chondrichthyans, helping to settle one of the long-standing problems in early 

gnathostome evolution. Furthermore, it demonstrates that osteichthyan-like conditions in 

the braincase of Acanthodes are either convergent or gnathostome symplesiomorphies. 

 

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM) 

WYOMING MEGATRACKS AND MEGATRACKSITES: WHEN SIZE 

MATTERS HOW DO THEY MEASURE UP? 

BREITHAUPT, Brent, BLM - Wyoming, Cheyenne, WY, United States of America, 

82003; MATTHEWS, Neffra, US Bureau of Land Management, Denver, CO, United 

States of America; PIÑUELA, Laura, Museo del Jurásico de Asturias, Colunga, Asturias, 

Spain; GARCÍA-RAMOS, José Carlos, Museo del Jurásico de Asturias, Colunga, 

Asturias, Spain; CONNELY, Melissa, School of Science, Casper, WY, United States of 

America 

Megatracks and megatracksites are unique ichnological phenomena. Megatracks (i.e., 

tracks over 1.25 meters in size) form by the dynamic interaction of a large animal with a 

pliant substrate creating oversized footprints. Megatracksites are regionally extensive 

track-bearing horizons representing complex community dynamics. Although true 

megatracks and possible megatracksites were not reported in Wyoming until the 1990s, 

spectacular claims and sporadic ichnological discoveries were noted since the first 

dinosaur track was discovered by F.V. Hayden in 1868. The enormous megatracks 

(sauropod pes impressions) from the Morrison Formation at Como Bluff closely resemble 

in size and morphology those of Gigantosauropus from the Upper Jurassic Tereñes 

Formation of the Asturias region of Spain. Although it is unlikely that these tracks 

represent the footfalls of unknown gigantic sauropods, they are taphonomically unusual 

ichnological features that deserve thorough documentation and comparison. Also at the 

end of the end of the 20th century, reports of dinosaur tracks in the Middle Jurassic 

Sundance Formation of Wyoming's Bighorn Basin eventually led to thousands of 

primitive tetanurine theropod footprints (Carmelopodus) being documented in the 

Sundance Ichnofaunal Province, which is moderately extensive and rich in dinosaur 

tracks where gregarious activity is preserved.  More prospecting of the track-bearing unit 

may prove this to be part of a megatracksite, although high concentrations of tracks alone 

do not qualify it as such. Fortunately, documenting Wyoming”s largest tracks and 

tracksites no longer requires a mega effort or expense, as combining traditional 

techniques with state-of-the-art-digital data collection methods is very efficient. 

Photogrammetry has proven to be a noninvasive, cost effective and highly accurate 

method of collecting 3D digital data. Overlapping stereoscopic imagery capture for areas 

of large aerial extent can be systematically captured utilizing a variety of platforms to 

achieve submillimeter precision. These platforms include monopods, tripods, blimps, 

helicopters, ultralights, airplanes, robotic imaging heads (e.g., Gigapan) and unmanned 

aerial systems (UAS). These digital data are being used to document, analyze, interpret, 

and compare the unique ichnological features in Wyoming and the West with those from 

Europe and around the world to better understand ichnomorphological characters, track 

formation, and taphonomy, as it relates to behavioral dynamics and dinosaur 

paleoecology. 

 

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM) 

PHYLOGENETIC ASSESSMENT OF BATHYGNATHUS BOREALIS, A 

DERIVED SPECIES OF DIMETRODON FROM CANADA 

BRINK, Kirstin, University of Toronto, Mississauga, ON, Canada, L5L 1C6; EVANS, 

David, Royal Ontario Museum, Toronto, ON, Canada; MADDIN, Hillary, Carleton 

University, Ottawa, ON, Canada; REISZ, Robert, Univ of Toronto at Mississauga, 

Mississauga, ON, Canada 

Bathygnathus borealis, is one of the first vertebrate fossils known from Canada. The 

holotype and only known specimen is a partial snout with upper dentition of a presumed 

sphenacodontid from the Kungurian-aged redbeds of Prince Edward Island. Due to its 

incomplete nature, assessment of the systematic position of Bathygnathus within the 

context of a cladistic analysis has never been performed. However, recent recognition of 

the phylogenetic utility of tooth characters in sphenacodontids now allows for a modern 

phylogenetic evaluation of Bathygnathus. The specimen has at least one precaniniform 

tooth, an enlarged caniniform tooth twice the apicobasal length of the postcaniniforms, 

and nine or more postcaniniform teeth. The teeth are labio-lingually compressed, convex 

labially, and possess mesial and distal carinae with large denticles. CT data shows that 

the tooth roots are elongate and do not possess plicidentine. These tooth characters 

suggest a close relationship between Bathygnathus and Dimetrodon. However, 

Bathygnathus appears to have a large facial exposure of the septomaxilla, which is 

typically viewed as a characteristic of therapsids. Phylogenetic analysis of 

sphenacodontids and basal therapsids suggests that Bathygnathus is more closely related 

to Dimetrodon than to basal therapsids, and is deeply nested within the Dimetrodon clade 

as the sister to D. grandis. The presence of the enlarged septomaxilla may be 

autapomorphic for Bathygnathus, or may be a characteristic of derived species of 

Dimetrodon, never before preserved in articulation in D. grandis. Furthermore, the 

generic name Bathygnathus has precedence over Dimetrodon in the literature, and the 

results of this analysis reinforce the need for a taxonomic overhaul of Dimetrodon. 

 

Poster Session III (Friday,  November 7, 2014, 4:15 - 6:15 PM) 

COMPARISON OF CRUSHING FUNCTION IN PSEUDOTRIBOSPHENIC 

MOLARS OF HALDANODON EXSPECTATUS (MAMMALIAFORMES, 

DOCODONTA) WITH TRIBOSPHENIC MOLARS OF DIDELPHIS 

MARSUPIALIS (MAMMALIA, MARSUPIALIA) 

BRINKKÖTTER, Janka, Steinmann-Institut, Universität Bonn, Bonn, Germany; 

SCHWERMANN, Achim, Steinmann-Institut, Universität Bonn, Bonn, Germany; 

MARTIN, Thomas, Steinmann-Institut, Universität Bonn, Bonn, Germany 

The Mesozoic pseudotribosphenic docodonts evolved a crushing function in their 

molars convergent with tribosphenids in an early stage of mammalian evolution. This 

study compares the molar crushing function of the Late Jurassic docodont Haldanodon 

exspectatus with that of the extant Didelphis marsupialis with tribosphenic tooth 

morphology. For the comparative reconstruction of the chewing paths, Occlusal 

Fingerprint Analyser (OFA) 3D models and striation maps were used. 

In contrast to tribosphenic occlusion, where the protocone moves into the basined 

talonid, the pseudoprotocone (large cusp X) of Haldanodon occludes mesiolingually to 

the mesially placed pseudotalonid basin. Only the more distally situated small cusp Y 

occludes into the pseudotalonid basin where it conducts a grinding function. In Didelphis, 

grinding occurs at the distolingual and distobuccal margin of the proportionally much 

larger talonid. Simultaneously, crushing also occurs within the talonid basin and the 

hypoconid conducts a crushing function within the closed trigon basin. In Haldanodon, 

crushing mainly takes place within the distally open pseudotrigon basin and is conducted 

by cusp b. 

For both taxa, the OFA analysis showed two phases during the power stroke 

separated by centric occlusion, although they differ in angle and direction. By tracing the 

contact area for each facet through time, the change from shear-cutting to grinding in 

phase I of Didelphis is very well pursuable. In phase II only grinding occurs. In 

Haldanodon, shear-cutting and crushing cannot be distinguished because they occur at 

the same time and the crushing motion produces no facets. Grinding only occurs at the 

very end of phase I immediately before centric occlusion. In phase II only shearing 

occurs. 

While the crushing is not yet comparable, the amount of grinding in Didelphis is 

much higher than in Haldanodon and the basins involved are more closed. That is why 

compression seems to be carried out more efficiently in Didelphis molars. Nevertheless, 
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