
Poster Session I
A LATE CRETACEOUS (MAASTRICHTIAN) SCLERORHYNCHID FROM JOR-
DAN AND ITS PHYLOGENETIC RELATIONSHIPS (CHONDRICHTHYES:
BATOIDEA)
DE CARVALHO, Marcelo, Universidade de São Paulo, Ribeirão Preto, Brazil; MUSTAFA,
Hakam, Yarmouk Univ., Irbid, Jordan; SMADI, Ahmad, Pella Museum, Amman, Jordan;
ZALMOUT, Iyad, The Univ. of Michigan, Ann Arbor, MI
A Late Cretaceous (Maastrichtian) batoid from the Muwaqqar Chalk Marl Formation of
Jordan is described here as a member of the extinct family Sclerorhynchidae.
Sclerorhynchids were medium-sized batoids that resembled living sawsharks
(Pristiophoriformes) and sawfishes (Pristiformes) in having a hypertrophied, sawlike ros-
trum. They occur in Lower to Upper Cretaceous sediments (Tertiary records are probably
reworked), usually as isolated rostral spines, oral teeth, or fragments of rostral blades. Some
taxa are preserved as articulated skeletons (e.g. Sclerorhynchus atavus from the
Cenomanian of Lebanon). Sclerorhynchid fossils have been found in Europe, Africa, the
Middle East, Asia, and North and South America, but basic research on their anatomy and
relationships is still needed, and the validity of many of the 20 or so sclerorhynchid genera
remains to be substantiated. The Jordanian form is known from a single specimen, exposed
dorsolaterally, measuring about 150 cm (specimen is broken posterior to the synarcual car-
tilage). Morphological details of the Jordanian sclerorhynchid include a rostrum that is
widest proximally (well anterior to nasal capsules—a sclerorhynchid synapomorphy), an
elongated synarcual cartilage with anterior lateral stays, two sharklike dorsal fins represent-
ed by basal elements, neural arches anterior to first dorsal fin and in between dorsals, and a
low and long caudal fin (which could have afforded only limited propulsion). Pectoral and
pelvic girdles and fins are not preserved, however. The Jordanian sclerorhynchid resembles
the Lebanese Sclerorhynchus in general proportions and configuration of its dorsal and cau-
dal fins, and is similar to Micropristis, also from Lebanon, in presenting an extremely elon-
gated synarcual cartilage. It differs from both genera, however, in its unique rostrum (more
broadly rounded and basally wider), and in having minute or reduced rostral spines.
Preliminary results of our anatomical investigations of the Jordanian sclerorhynchid are pre-
sented, including comparisons with other sclerorhynchids known from holomorphic
remains and a phylogenetic appraisal of the group.

Poster Session I
ON THE SYSTEMATICS OF HAPALOPS (XENARTHRA: MEGATHERIOIDEA)
DE IULIIS, Gerardo, Toronto, ON, Canada; PUJOS, François, Institut Français d’Etudes
Andines, Lima 18, Perú
Hapalops is the most abundantly recovered fossil sloth from the early to middle Miocene
Santacrucian of Patagonia. Its remains have been known for more than a century, but all
important systematic work on this genus predates 1910. Until recently xenarthran paleon-
tologists had long clung to the idea that the main sloth clades (Mylodontidae,
Megalonychidae, Nothrotheriidae, and Megatheriidae) developed from Miocene forms, and
that Hapalops occupied a phylogenetically central position among later sloths. Although
Santacrucian sloths could provide a wealth of information on sloth evolution and diversity,
their basic taxonomy, particularly of Hapalops, remains poorly understood, and this has hin-
dered higher level systematic studies. Some 26 Hapalops species are still formally recog-
nized, even though most are based on partial or fragmentary specimens from a limited geo-
graphic region of Patagonia. A revision is clearly required, particularly in view of the wide
range of intraspecific variation established recently for other sloth species by several
authors. Two main reasons for the lack of progress is that available remains, including sev-
eral collections in major North and South American institutions, have not been studied as a
whole, and that strict stratigraphic information is not available for the older collections.
Recent field work in the coastal exposures of the Santa Cruz Formation between Ríos Coyle
and Gallegos led by S.F. Vizcaíno and M.S. Bargo (Museo de la Plata) and R. Kay (Duke
University) has yielded several reasonably complete new Hapalops specimens, including
skulls and mandibles with associated skeletons. A preliminary morphological and metric
analysis based on skull and dental characters of these remains and those of the classical
Santacrucian fauna recovered by the Princeton Expeditions at the end of the 19th century
suggest the existence of four main size and morphological types. Further analyses will
include Hapalops remains in collections in Buenos Aires, Chicago, and New York.
Understanding the systematics of Hapalops, the oldest osteologically well-known sloth, is
fundamental to further phylogenetic analyses of fossil and extant sloths.

Wednesday 4:30
EVOLUTIONARY TRENDS IN THEROPOD FORELIMB EVOLUTION
DECECCHI, T. Alexander, LARSSON, Hans, Redpath Museum, McGill Univ., Montreal,
QB, Canada
The evolution of Aves from within Theropoda has been intensely researched in recent
decades. Unfortunately the large-scale trends that shaped theropod evolution and con-
strained avian origins are less well studied. Much work has been done to generate large
numbers of characters and a plethora of phylogenies that encompass nearly the entirety of
theropod evolution. This vast body of work was used to compile a set of nearly two hun-
dred osteological characters of the forelimb and pectoral girdle. These characters were
scored for nearly one hundred and fifty fossil and extant theropod taxa. Patristic distance
analyses were used to examine the relative rates of evolutionary among all major theropod
lineages. Characters were subdivided into modules to examine the evolutionary trends with-

in the pectoral girdle, stylopodium, zeugopodium, and autopodium independently and as a
whole. Results indicate multiple short periods of relatively high rates of character change
throughout theropod evolution. These spikes reflected increased evolutionary rates within
single modules that rarely coincided with spikes in other modules. This pattern indicates
that the system did not evolve as a single unit, but in a punctuated manner focusing on dif-
ferent regions within the forelimb.  The node Aves did not correlate with a large amount of
novel character appearance, highlighting that the transition between Paraves and Aves was
not a period of extreme changes in the forelimb osteology. This study indicates that the bau-
plan for avian forelimbs predate the origin of the clade, but the evolutionary rates were
punctuated at discrete non-avian theropod clades. 

Poster Session II
EDUCATING THE GENERAL PUBLIC ABOUT CONTROVERSIAL SUBJECTS:
ENGAGING EXHIBIT AUDIENCES ABOUT WAYS OF KNOWING
DECK, Linda, Idaho Museum of Natural History, Pocatello, ID
Vertebrate paleontology is at the center of a several controversial subjects that generate sig-
nificant public interest and test people on their understanding of scientific knowledge. This
includes the existence of cryptic prehistoric animals (e.g., the Loch Ness Monster) and the
long public dialog on evolution. The continued popularity and controversy of these subjects
exposes public confusion about “how we know.” The Idaho Museum of Natural History had
the opportunity to create an exhibit that directly addresses perceived conflicts between ways
of knowing, a critical issue in the public’s perception and acceptance of scientific knowl-
edge about topics such as evolution. The exhibit explores three major ways of knowing: the
scientific method, faith, and folklore/ traditions. Each is defined, developed, and illustrated
using compelling concrete examples. Other concepts explored include fact, evidence, doc-
umentation, interpretation, theory, hypothesis, truth, and belief. The ways we communicate
what we know—language, illustration, music, mathematics, and literature—help to flesh
out the exploration. The exhibit team included scholars from Idaho State University and
southeast Idaho representing expertise in scientific thought, philosophy, language, litera-
ture, mythology, folklore, traditional knowledge and religion. The goals of the exhibit are
to insure that visitors realize there are different ways of knowing, and to appreciate the dif-
ferences, strengths and weaknesses among them. Audience front-end surveying was used to
understand starting knowledge of the themes we explored and how best to communicate
them; formative evaluations as a mock-up of a theme unit were used to test the interpretive
and design approach, and a summative evaluation during the early run of the exhibit showed
whether the learning objectives were met.

Friday 2:45
A REVISION OF DUBOIS CROCODYLIANS: GAVIALIS BENGAWANICUS AND
CROCODYLUS OSSIFRAGUS FROM THE EARLY PLEISTOCENE HOMO BEDS
OF JAVA
DELFINO, Massimo, Università di Firenze, Firenze, Italy; DE VOS, John, Naturalis,
Nationaal Natuurhistorisch Museum, Leiden, Netherlands
Along with the “Pithecanthropus erectus” remains that broadened the late nineteenth-cen-
tury views about human evolution, the Dubois expeditions to Java discovered abundant fos-
sil reptiles represented by crocodylians, turtles, monitors and pythons. In 1908, on the basis
of the remains still preserved at Naturalis—the Nationaal Natuurhistorisch Museum of
Leiden (The Netherlands), Dubois briefly described—without illustrations—a new turtle,
Hardella isoclina, and two new species of crocodylians, Crocodilus ossifragus and Garialis
bengawanicus. Few years later, in a paper concerning the crocodylian remains from the
same Homo-beds of Java and collected during the “Selenka-Trinil” expedition (now belong-
ing to the Museum für Naturkunde of the Humboldt-Universität, Berlin), Janensch accept-
ed the species created by Dubois.

The turtle remains have been afterwards revised by Das and referred to the extant genus
Mauremys, whereas a proper identification of the crocodylians has not been verified in
recent times and the phylogenetic position of these taxa has not been assessed with a phy-
logenetic approach. At present, Crocodylus ossifragus is considered as a possible synonym
of the living species C. siamensis while the name Gavialis bengawanicus apparently disap-
peared from scientific literature.

The morphology of C. ossifragus does not allow to diagnose a new species and its iden-
tification as C. siamensis is supported by the presence of well developed “squamosal horns”
despite the absence of an evident interorbital ridge. Conversely, G. bengawanicus can be
considered a valid fossil species characterised by a shorter snout (smaller number of max-
illary and dentary teeth), a modest maxillary process developed into the lacrimal, a W-
shaped maxillo-palatine suture, a planar skull table and rather rounded supratemporal fos-
sae.

3D Imaging Symposium, Friday 11:00
3D APPROACHES IN PALEOANTHROPOLOGY USING GEOMETRIC MOR-
PHOMETRICS AND LASER SCANNING
DELSON, Eric, American Museum of Natural History and City Univ. of New York, New
York, NY; WILEY, David, Univ. of California, Davis, Davis, CA; HARCOURT-SMITH,
William, American Museum of Natural History and City Univ. of New York, New York,
NY; FROST, Stephen, Univ. of Oregon, Eugene, OR; ROSENBERGER, Alfred, Brooklyn
College/CUNY, Brooklyn, NY
The emergence of 3D GM (geometric morphometric) techniques as a way of quantifying
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morphology has significant implications for 21st century paleontology. Not only is it possi-
ble to easily collect data in a true 3D sense, such as sets of homologous landmarks or com-
plete surfaces, but it is now also possible to analyze such data in increasingly complex and
elegant ways that were computationally impossible even a few years ago. We present an
exciting new study that integrates techniques of 3D data collection with computer graphics
and computationally complex multivariate analyses to place biological shape change with-
in an evolutionary context. The basic aim of this project is to infer (“reconstruct”) the 3D
cranial shape of hypothetical intermediate (“ancestral”) taxa along an a priori evolutionary
tree. We focus on the papionin cercopithecids (Old World monkeys), a taxon well-represent-
ed in the modern biota which underwent a major Pliocene-Pleistocene radiation in Africa.
Our baseline cladogram and its divergence dates are estimated using molecular data from
living papionins. The mean cranial shape of each taxon (separately by sex) is calculated
from large datasets of homologous 3D landmarks collected with a Microscribe digitizer.
Highly accurate surface models of exemplar crania for each taxon are also produced using
a high-resolution Minolta laser surface scanner. These scans are then warped to “fit” the
shape of each taxon-sex mean as determined by the landmark dataset, thus giving greater
statistical power to all subsequent analyses. These data in turn can be warped “along” the
branches of the existing tree using an algorithm that assumes a Brownian motion model of
evolutionary change. These last two steps are conducted using our specifically designed
software, Landmark. We produce statistically inferred (interpolated) 3D virtual papionin
crania at any point on the tree (including nodes) which can be fully visualized and explored
in all orientations. Using extant taxa, the technique produces 3D models of crania that are
biologically meaningful, visually appealing, and analyzable using GM. The next step is to
statistically compare the virtual crania with fossils branching from a similar point on the
tree and to incorporate fossil data directly into the tree and subsequent shape analyses, to
compare observed and estimated evolutionary change. Our first-stage model of evolution is
oversimplified, but will be modified to account for mosaicism and functional integration,
and retrodeformation of distorted fossils is under development.

Poster Session I
STATISTICAL ANALYSES OF A VERTEBRATE MICROSITE FROM THE
MESAVERDE FORMATION, WYOMING
DEMAR, JR., David, CLEMENTZ, Mark, CASSILIANO, Michael, Dept. of Geology and
Geophysics, Univ. of Wyoming, Laramie, WY; BREITHAUPT, Brent, The Geological
Museum, Laramie, WY
A study of the Barwin Quarry/Fales Rocks (BQFR) vertebrate microsite in the Upper
Cretaceous (Campanian) Mesaverde Formation of Wyoming was conducted to infer its
paleoenvironment based on the sedimentology, nonmammalian taxonomic diversity, and
known ecological niches of extant taxa. Results from this study suggest that BQFR was pri-
marily a subtropical, freshwater community. Current statistical analyses of BQFR encom-
passing rarefaction (an ecological statistical method which estimates the number of species
one might expect to find in a random sample of individuals from a community), minimum
number of individuals (MNI), numbers of elements per taxon, and relative abundances of
individuals (% total of MNI or species evenness) were used to supplement evidence for
paleoenvironmental interpretations. A recent quantitative study of a vertebrate microsite
(Bonebed 105 of the Oldman Formation, Alberta ) using standardized sampling methodol-
ogy has shown that analysis of large samples yields no significant differences in diversity
and abundance when compared to data gathered through controlled subsampling.
Application of this methodology was used to compare previous results of species richness
(number of taxa in a community) at BQFR, as well as to determine species evenness.
Results were compared to Bonebed 105 (a similar sedimentologic and taxonomic geologic
unit) to determine common paleoecologic patterns.

In addition to newly identified nonmammalian taxa from BQFR, the presence of
Eodelphis (Marsupialia, Stagodontidae), based on a fragmentary lower left ?m2, represents
the southern-most occurrence of this taxon from the Western Interior. A right lower molar
of an indeterminate stagodontid featuring a double cristid obliqua and conical hypoconid
has also been recognized, possibly signifying a new species. Results of this analysis on
BQFR can be used for future studies of associations among different contemporaneous
microsites for taxonomic paleobiogeographic distributions throughout the Upper
Cretaceous of North America.    

Neoceti Symposium, Saturday 11:15
PALEONTOLOGICAL AND MOLECULAR EVIDENCE FOR THE TRANSIS-
TION FROM TEETH TO BALEEN (MAMMALIA: CETACEA: MYSTICETI)
DEMÉRÉ, Thomas, San Diego Natural History Museum, San Diego, CA; McGOWEN,
Michael, Univ. of Californa, Riverside, Riverside, CA; BERTA, Annalisa, San Diego State
Univ., San Diego, CA; GATESY, John, Univ. of California, Riverside, CA
Preparation of the palate of the holotype of Aetiocetus weltoni, a late Oligocene toothed
mysticete from the Yaquina Formation of Oregon, reveals a series of small foramina on the
lateral half of the maxilla. Each foramen occurs posterior to a shallow sulcus and is close-
ly positioned near the lingual margin of the dentition. We propose that these palatal foram-
ina are homologous with the prominent baleen nutrient foramina in edentulous mysticetes.
This indicates that baleen and teeth were both present in aetiocetids. 

The lateral portions of the palates are marked by numerous foramina and associated
sulci that accommodate passage of the rich blood supply and innervations to the baleen
racks. In fetal specimens the lateral foramina have not yet formed. Instead there is a dis-

tinct open alveolar groove running along the lateral edge of the flat palate. Embryologically,
this alveolar groove is the site of the developing temporary dentition, which passes through
the bud, cap, and bell stages before degradation and resorption. Dermal papillae of the rudi-
mentary baleen plates begin to develop coincident with deciduous tooth degradation. At the
same time the open alveolar groove starts to ossify until finally the distinct lateral forami-
na begin to form.

Although dentin is produced during development of the deciduous dentition, well-devel-
oped enamel tissue does not. Given that edentulous mysticetes descended from fully toothed
ancestors, we predict that enamel-specific genes should be present but non-functional in
modern mysticetes. Analysis of AMBN and ENAM (ameloblastin and enamelin) in modern
mysticetes found frameshift mutations. These nonsense mutations demonstrate that edentu-
lous mysticetes retain both developmental and genetic evidence of their ancestral toothed
heritage. The evolutionary transformation from toothed ancestor, to the intermediate condi-
tion with both teeth and baleen, to the derived state with only baleen in adults, mirrors the
ontogenetic trajectory in extant mysticetes.

Poster Session III
COMPARISON OF DENTAL MICROWEAR AMONG SPECIES OF CARNIVO-
ROUS, HERBIVOROUS, AND DUROPHAGOUS FOSSIL MAMMALS
DEWAR, Eric, Univ. of Massachusetts Amherst, Amherst, MA
Stereomicroscopy of dental microwear has helped to reconstruct the diets of living and
extinct species of mammals, especially ungulates, primates, rodents, and carnivorans.
Previous studies have focused on Recent mammals or fossil species from within a single
family in order to develop a comparative database of use-wear. This approach has yielded
a coherent understanding of the microwear patterns of these groups and the state spaces that
describe particular dietary modes of living mammals.

Despite these advances, less is known about the use-wear of archaic fossil groups or the
earliest fossil members of some modern clades. Though the diets of these animals have
been hypothesized using dental morphology or other evidence, microwear analysis can add
further resolution to those dietary reconstructions. For this study, I molded teeth from more
than 60 fossil species, representing the orders Artiodactyla, Perissodactyla, “Condylarthra,”
Tillodonta, Primates, Carnivora, and Creodonta. The resulting casts were read for the
appearance and numbers of scratches, pits, puncture (seed) pits, and gouges. For the more
herbivorous mammals, I read the microwear on the second molar and compared their wear
patterns to the ungulate and primate database from the literature. For the carnivores and
creodonts, I read the carnassials or first upper molar and related those wear patterns to the
microwear database of living carnivorans that I developed. 

Within the ungulates, I found strong evidence for browsing in the rhinocerotids, isec-
tolophids, tapirids, and early equids as well as the arctocyonid “condylarths.” Most of the
other “condylarths,” artiodactyls, and primates grouped into a more mixed feeder/fruit diet
based on the numbers of pits and scratches as well as the presence of puncture pits. I found
that most of the canids, amphicyonids, and hyaenodontids grouped into the “meat and bone”
space among living carnivorans; I found few indications of meat specialization (i.e., few
species habitually chewed bones) in my sample. A PCA using all species recovered a first
axis related to omnivory (18.4%) and a second axis indicating a fruit/abrasive food range
(17.4%).

Poster Session I
BIOMECHANICS OF THE VERTEBRAE AND ASSOCIATED OSTEODERMS OF
THE EARLY PERMIAN TEMNOSPONDYL CACOPS ASPIDEPHORUS
DILKES, David, Univ. of Wisconsin Oshkosh, Oshkosh, WI; BROWN, Lauren, Illinois
State Univ., Normal, IL
Two series of osteoderms associated with the anterior three-quarters of the presacral verte-
bral column of the dissorophoid temnospondyl Cacops aspidephorus have important impli-
cations for biomechanics of the axial skeleton. An internal series consists of an osteoderm
fused to the distal tip of each neural spine. Lying dorsal to the internal series and overlap-
ping each internal osteoderm is a second external series. The orientation of the zygapophy-
seal facets implies modest lateral flexion with limited coupled axial rotation of the column.
However, the osteoderms restricted any possible lateral flexion through their inverted V-
shape, strongly angled overlap between each external osteoderm and its neighbouring inter-
nal osteoderms, and the presence of a midsagittal flange on the ventral surface of each exter-
nal osteoderm that fits into grooves on the anterior and posterior edges of the neighbouring
internal osteoderms. This configuration allowed vertical flexion of the vertebral column
with little lateral flexion. The rod-like nature of osteoderms with the anterior three-quar-
ters of the presacral vertebrae suggests a restricted form of forward movement for Cacops
unlike that of other early tetrapods. 

Friday 10:15
NEW DISCOVERIES IN CHINA HIGHLIGHT AN ADAPTIVE RADIATION OF
BASAL CERATOPSIANS
DODSON, Peter, Univ. of Pennsylvania, Philadelphia, PA; YOU, Hailu, Institute of
Geology, Chinese Cacemy of Geological Sciences, Beijing 100037, China; TANOUE, Kyo,
Univ. of Pennsyvania, Philadelphia, PA
In the decade since the celebrated discovery of Early Cretaceous birds, and feathered non-
avian theropods in northeastern China, a series of less heralded discoveries of small ceratop-
sians has uncovered a remarkable diversity of primitive ceratopsians both in Liaoning
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