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enlarged postcanine dentition. While these features appear to represent dietary adaptations 
it is not possible to build finite elements models (FEMs) from the fragmentary cranium in 
order to model the biomechanical consequences of these robust anatomical features. With 
such fragmentary material it is possible to produce FEMs using comparative anatomical 
knowledge and 3-D CAD-CAM and reconstruction software but the resulting morphology is 
dependent on subjective judgment and unlikely to be sufficiently anatomically detailed and 
accurate for finite elements analysis (FEA). An alternative approach is exploited here using 
geometric morphometric methods to spline the cranium, or parts of the cranium, of an intact 
living macaque into that of Macaca majori using landmarks taken from the fossil to warp the 
FEM of the living species into the form of the fossil. This results in anatomically pleasing 
reconstructions of the fossil that have sufficient detail to allow functional analysis. We apply 
this approach to compare load bearing during biting between extant M. fascicularis and M. 
majori. Results reveal that strains are generally more evenly distributed and reduced in the 
fossil face but not in the palate, which displayed elevated strains with most manipulated 
morphologies. When parts of the face are warped between the fossil and living macaque the 
lowest levels of strain are found in models with enlarged zygomatic and postorbital regions 
while those with only an anteriorly narrowed palate exhibit the highest levels. This suggests 
that increased robusticity of the zygomatic and postorbital regions was important in M. 
majori for reducing strains associated with masticatory loading. This warping approach has 
proved useful in the context of the present study but opens up many possibilities for future 
integration of geometric morphometric studies that statistically examine functional aspects 
of form with finite element studies to test the results.

 
Poster Session II (Thursday) 
THE CRANIAL ENDOCAST OF EUTRETAURANOSUCHUS DELFSI 
(CROCODYLIFORMES, GONIOPHOLIDIDAE) AND ITS RELATIONSHIP TO 
OTHER CEPHALIC SPACES 
SMITH, David, Northland Pioneer College, Show Low, AZ, USA; DUFEAU, David, Ohio 
University, Athens, OH, USA; SANDERS, R., University of Utah, Salt Lake City, UT, 
USA; RIDGELY, Ryan, Ohio University, Athens, OH, USA; WITMER, Lawrence, Ohio 
University, Athens, OH, USA 
 
Two subadult skulls of the crocodyliform Eutretauranosuchus delfsi from the Upper Jurassic 
Morrison Formation of Colorado were CT scanned. Better results were obtained for the 
Canyon City Eutretauranosuchus (CMNH 8028, holotype) than the Dry Mesa specimen 
(BYU 17628), but good separation was obtained for both, permitting digital extraction of 
the cranial endocast and other structures. The endocast, cranial nerves, and endocranial 
vasculature of Eutretauranosuchus are very similar to those of extant crocodylians, as well 
as those of the Cretaceous taxa Pholidosaurus and Goniopholis. As in extant crocodylians, 
the rostral portion of the endocast is a more faithful representation of the underlying brain 
structure, and indications of more caudal neural structures such as the optic lobes are 
subtle at best. The endosseous labyrinth of the inner ear strongly resembles that of extant 
crocodylians. Eutretauranosuchus also shares with extant crocodylians a highly expanded 
paratympanic sinus system characterized by two separate but confluent pneumatic invasions 
of the braincase: inflation of the medial pharyngeal recess and several secondary recesses 
(e.g., the intertympanic recess). The degree of pneumatization corresponds most closely 
with that seen in juvenile extant crocodylians rather than the relatively reduced pneumaticity 
seen in adults. The organization of the nasal cavity and paranasal air sinuses is also 
remarkably modern, resembling, in particular, many Crocodylus species in having cecal 
pneumatic recesses. Eutretauranosuchus has been noteworthy because it has an extra palatal 
aperture rostral to the choanae. Both specimens show this trait. However, CT show that 
the airway itself is unremarkable and essentially modern, and thus the extra bony aperture 
represents little more than a fontanelle and was presumably bridged by soft tissues. These 
findings indicate that the fundamental neural and sensory organization observed in modern 
crocodylians evolved minimally in Neosuchia and was in place by the Late Jurassic, as were 
most elements of both cephalic pneumatic systems.

 
Poster Session I (Wednesday) 
TUSK GROWTH RECORD OF A FEMALE AMERICAN MASTODON (MAMMUT 
AMERICANUM) FROM SOUTHEASTERN NEW YORK STATE 
SMITH, Kathlyn, University of Michigan, Ann Arbor, MI, USA; FISHER, Daniel, 
University of Michigan, Ann Arbor, MI, USA 
 
Tusks are important sources of paleoecological data because they record changes in growth 
rate and isotopic composition throughout the life of an individual. American mastodon 
(Mammut americanum) tusks grow by accretion, and increments marking growth at annual, 
bi-weekly, and daily scales are visible in tusk dentin. Increment thicknesses reflect the 
nutritional status of an individual. This study presents the tusk growth record of a female 
mastodon from Orange County, New York (NYSM V50). Previous studies of female 
mastodon life history have tentatively identified calving cycles in the tusk record. Calving 
cycles are critical to understanding the extinction of mastodons in North America because, 
by analogy with living elephants, the length of the cycle is a function of environmental 
conditions. Evaluating tusk records of additional female mastodons will allow for a more 
complete documentation of these cycles. Fragmentation of the tusk mid-section prevents 
analysis of the entire lifespan of NYSM V50, but thin sections of dentin taken at 10-cm 
intervals along the tusk length reflect nearly 13 years of growth. The pattern of bi-weekly 
increment growth is non-cyclical on an annual scale, suggesting the individual lived in an 

area of low seasonality. Tusk-year 7 is conspicuous in the bi-weekly growth profile because 
the lowest growth rate occurs in late spring. Spring, a season of high nutrient availability 
and expected high tusk growth rate, is a likely season for mating, as evidenced by the onset 
of musth in male mastodons. Thus, the low growth rate may reflect the effect of courtship 
on normal feeding activity. Years 7-11 in the annual increment profile show two years of 
decreasing growth rate followed by a recovery in growth rate. This period is tentatively 
interpreted as a calving cycle. An additional approach to evaluating the reproductive record 
of this individual is to track changes in isotopic composition of tusk dentin. Identification of 
compositional signals previously proposed as indicative of lactation, combined with periodic 
variations in tusk growth rate, has the potential to clarify characterization of calving cycles 
in the tusk record.

 
Poster Session II (Thursday) 
A PRELIMINARY ANALYSIS OF PHYLOGENETIC RELATIONSHIPS WITHIN 
THE GENUS COPEMYS (RODENTIA: CRICETIDAE) WITH EMPHASIS ON 
BARSTOVIAN SPECIES 
SMITH, Kent, OSU-CHS, Tulsa, OK, USA; CZAPLEWSKI, Nicholas, OMNH, Norman, 
OK, USA 
 
Most species of Copemys are represented by a single tooth or dentary with teeth from a 
single local fauna. The Eastgate local fauna, Nevada (early Barstovian) is an exception to 
the lack of both Copemys species and low number of specimens at a single local fauna. At 
Eastgate a large sample (>200 specimens) of Copemys provides an excellent opportunity for 
qualitative and quantitaive studies of dental characters and phylogenetic analysis. Numerous 
qualitative characters of the maxillae, mandibles, and upper and lower cheekteeth taken 
from the Eastgate specimens and the literature were evaluated. Quantitative analyses of 
lower molars of Copemys includes coefficient of variation, principal components analysis, 
correspondence analysis, and cluster analysis. These univariate and multivariate methods 
support the identification of multiple species of Copemys from Eastgate. Preliminary 
phylogenetic analyses of most named species of the genus Copemys (C. loxodon, C. 
longidens, C. dentalis, C. niobrariensis, C. esmeraldensis, C. russelli, C. pagei, C. pisinnus, 
C. tenuis, C. barstowensis, species A, species B, and species C) were conducted. Three 
species of Copemys (species A, species B, and species C) are proposed as new for the genus. 
Phylogenetic analyses also indicate some structure within the genus. 

 
Technical Session III, Wednesday 3:00  
A COMPLETE NECROSAUR (SQUAMATA: ANGUIMORPHA) FROM THE 
MIDDLE EOCENE LAGERSTÄTTE OF MESSEL, GERMANY 
SMITH, Krister, Senckenberg Museum, Frankfurt am Main, Germany; RIEPPEL, Olivier, 
Field Museum of Natural History, Chicago, IL, USA; HABERSETZER, Jörg, Senckenberg 
Museum, Frankfurt am Main, Germany 
 
The Paleogene phosphorite deposits of Quercy, France, yielded the first, fragmentary 
specimens of Necrosaurus in the latter part of the 19th century, and since then fossils from 
the Cretaceous through Oligocene have been recognized as close relatives of necrosaurs 
(‘Necrosauridae’). Historically, Necrosaurus has been synonymized with Varanus or 
placed variously in Varanidae, in Xenosauridae, on the stem of Varanidae, and on the stem 
of Varanoidea (=Varanidae + Helodermatidae). The relationships of Necrosaurus to other 
necrosaurids and to anguimorphs generally is not yet well-resolved. We use high-resolution 
X-ray computed tomography and stereo X-ray microradiography to study complete skeletons 
of Necrosaurus from the middle Eocene lagerstätte of Messel, Germany, providing the first 
detailed look at the osteology of the taxon. These techniques reveal a mosaic of primitive 
and derived characters consistent with a position of the taxon on the stem of Varanoidea. As 
in Varanoidea, the palatine articulation on the maxilla is posteriorly displaced. Additionally, 
the splenial is restricted anteriorly, and the angular is forked and bears the posterior 
mylohyoid foramen in its dorsal ‘tine’. The apex of the coronoid is posteriorly displaced. Yet 
unlike in living Varanoidea, the external nares are unretracted. Plicidentine is not developed, 
nor are strong subolfactory processes of the frontal. Osteoderms are found on the entire 
body, including the limbs and the tail, where they are arrayed in transverse whorls, and 
different developmental stages show the keels of the scales to be filled out first. If Messel 
Necrosaurus, despite its late occurrence, is in fact on the stem of Varanoidea, it may have an 
important role to play in the elucidation of the position of enigmatic taxa like Mosasauridae 
within Anguimorpha, for the number of specimens and their individual completeness make it 
one of the best-preserved stem-varanoids known.

 
Preparators’ Session, Thursday 9:15 
A RELATIONAL DATABASE DEVELOPED AT JOHN DAY FOSSIL BEDS 
NATIONAL MONUMENT FOR THE PURPOSE OF MANAGING AND 
STANDARDIZING PREPARATION DOCUMENTATION 
SMITH, Matthew, John Day Associates, Gainesville, FL, USA 
 
Laboratory data collection at John Day fossil Beds National Monument has traditionally 
been concerned with who has done what to a particular fossil, with what chemicals and 
tools, and how long it took a person to accomplish that task. These documents were stored as 
Microsoft Word documents and were difficult to compare for the purpose of quantitatively 
answering questions regarding fossil conservation issues. A new Microsoft Access Database 




