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of these primitive features is unique. Of special interest is the large size of the femoral head 
relative to both neck and subtrochanteric shaft diameter, unlike Australopithecus, but very 
similar to Orrorin tugenensis. GLL 747, an upper M2 from the same sand layer as the femur 
is most similar to Australopithecus anamensis, with strongly bulging buccal and lingual 
walls. This research was supported by the BMBWK, GZ 200.093/I-vI/2004.

 
Poster Session I (Wednesday) 
USING MORPHOMETRICS FOR THE DESIGNATION OF ENIGMATIC 
HOLOTYPES: AN ISOLATED TOOTH AS A TEST CASE 
WALLACE, Steven, Don Sundquist Center of Excellence in Paleontology, East Tennessee 
State University, Johnson City, TN, USA; BREDEHOEFT, Keila, Department of Biology, 
East Tennessee State University, Johnson City, TN, USA 
 
Though rare, instances where a holotype has not been assigned to a specific tooth location 
do exist. In such situations, the usefulness of the type is greatly limited. A case in point is 
the dwarf tapir, “Tapiravus” polkensis, where a single tooth from Florida was designated the 
type, yet it could not be confidently identified as either a P3 or a P4. As a result, though its 
placement within the genus was questionable, evaluation was hampered by the ambiguous 
nature of the type. Moreover, no skulls of this rare taxon were available, leading various 
authors to struggle with the assignment. The Gray Fossil Site of eastern Tennessee however, 
offers for the first time many complete skulls (most with associated post-crania) for direct 
comparison. Consequently, standard linear measurements and landmarks were used in two 
separate analyses to define the morphospace of individual “known” teeth, against which 
the holotype was then assessed. Morphological changes resulting from wear were taken 
into consideration during landmark selection. Both methods yielded an assignment of P3, 
therefore we formally propose this designation for the type. We hope that our methods, 
as well as the landmarks we chose, will assist others with similar unusual, but significant 
problems.

 
New Directions in the Study of Fossil Endocasts: a Symposium in Honor of Harry J. Jerison, 
Thursday 10:45 
CAN HEARING AND VOCALIZATION CAPACITIES BE ESTIMATED FROM 
COCHLEAR DUCT ENDOCASTS? 
WALSH, Stig, The Natural History Museum, London, United Kingdom; MILNER, Angela, 
The Natural History Museum, London, United Kingdom; BARRETT, Paul, The Natural 
History Museum, London, United Kingdom; MANLEY, Geoffery, Technischen Universitaet 
Muenchen, Muenchen, Germany; WITMER, Larry, Ohio University, Athens, OH, USA 
 
Braincase structures that housed the auditory and vestibular apparatus are frequently 
preserved in fossil material, but rarely described. Some authors have attempted to infer 
hearing and vocalization capabilities by comparing cochlear duct dimensions in extinct 
taxa (e.g., hadrosaurid dinosaurs) with those of living species. However, in living reptiles 
the internal space of the endosseal cochlear duct (ECD) is occupied by soft tissues (e.g., 
perilymph) other than the hearing organ, the basilar papilla. The dimensions of the ECD thus 
may not reflect accurately the dimensions of the basilar papilla itself, bringing into question 
some inferences about hearing and vocalization drawn from the structure. The relationship 
between the bony anatomy of the inner ear and hearing (e.g., range of best hearing) has 
never been rigorously tested in either extant or fossil taxa. Here, we use high resolution 
micro-XRCT analysis to investigate whether simple ECD measurements can be fit to models 
of vocalization, sociality and environmental preference in living reptiles and birds. Fifty-
seven extant taxa representing Chelonia, Crocodyliformes, Sphenodontia, Squamata, and 
eight avian orders were selected on the basis of whether they vocalize and on vocalization 
complexity. After scanning, virtual endocasts of the ECD were digitally segmented, and 
measurements of length, rostrocaudal and mediolateral width, and volume were taken and 
scaled to basicranial length. These data were subjected to multiple regression analysis along 
with measures of vocal complexity and pitch, hearing mean sensitivity and range, sociality 
and habitat. Hearing range and mean sensitivity were found to strongly positively correlate 
with ECD length. ECD length also positively correlated with vocal complexity, higher pitch 
vocalizations, pair bonding and large aggregations (>20 individuals). Volume was strongly 
correlated with low pitch vocalizations and aquatic habitats. Our results suggest that ECD 
length can be used to predict mean hearing frequency/range in fossil taxa, and that this 
measure may also predict vocal complexity and large group socialization given sufficient 
data to form a comprehensive model.

 
Technical Session XVII, Saturday 11:45 
A NEW CROWN-ANTLERED DEER, STEPHANOCEMAS, FROM NORTHERN 
TIBETAN PLATEAU, CHINA, AND THE RELATIONSHIP OF EURASIAN FORMS 
WANG, Xiaoming, Natural History Museum of Los Angeles County, Los Angeles, CA, 
USA; XIE, Guangpu, Gansu Provincial Museum, Lanzhou, China; DONG, Wei, Institute of 
Vertebrate Paleontology and Paleoanthropology, Beijing, China 
 
Stephanocemas is one of the early groups of deer (Cervidae) that shows indications of 
shedding their antlers, and as such, occupies a special position in the transition from non-
deciduous to deciduous antlers in the evolution of cervids. Despite this basal position in 
cervid phylogeny, however, it has a highly peculiar, palmate antler morphology that is 
easily recognized in the fossil records of early to middle Miocene of Eurasia. A new species 

of Stephanocemas is described based on three partial antlers ranging from juvenile to full 
adult individuals, recently collected from the late middle Miocene Lower Youshashan 
Formation in the Qaidam Basin of northern Tibetan Plateau. Another indeterminate species 
(Stephanocemas sp.) of much smaller size and primitive characteristics is described from 
more fragmentary materials in strata lower than the level of the new species but is still 
middle Miocene in age. A species-level phylogeny suggests that the new Tibetan Plateau 
species is the most derived among known taxa, with its large size, great expansion of palm 
part of the antler, and horizontally radiating tines being the most diagnostic characters. 
We recognize a Paradicrocerus clade that includes P. flerovi, P. elegantulus, and P. 
brevistephanos; the latter two were traditionally regarded as belonging to Stephanocemas. 
As a result, the Paradicrocerus clade is largely European and western Asian, whereas the 
restricted Stephanocemas is now Asiatic in geographic distribution.

 
Technical Session XVII, Saturday 9:30 
EARLY EOCENE PERISSODACTYLS FROM THE UPPER NOMOGEN 
FORMATION OF THE ERLIAN BASIN, INNER MONGOLIA, CHINA 
WANG, Yuan-qing, Institute of Vertebrate Paleontology and Paleoanthropology (IVPP), 
Beijing, China; MENG, Jin, American Museum of Natural History, New York, NY, USA; 
BEARD, K., Carnegie Museum of Natural History, Pittsburgh, PA, USA; BAI, Bin, IVPP, 
Beijing, China; NI, Xi-jun, IVPP, Beijing, China 
 
The origin and early radiation of major perissodactyl clades near the Paleocene-Eocene 
(P-E) boundary comprise significant part of the terrestrial mammalian turnover associated 
with the PETM. However, the poorly known material of this group at the period hampered 
our understanding of this issue. During the fieldwork in the past several years, a number 
of mammal specimens were collected from the upper Nomogen Formation of the Erlian 
Basin, Inner Mongolia, China. Two different kinds of perissodactyls have been recognized 
from the collection. One is represented by the primitive hyracodont Pataecops, while the 
other represents a new form of Lophialetidae. The specimens referred to Pataecops are 
morphologically similar to the type species of the genus, P. parvus, in general, but differ 
in being smaller in size and in having a proportionally larger M3, narrower angle between 
metaloph and ectoloph, more lophodonty and higher-crowned molars, etc. The specimens 
identified as a new lophialetid share some features with Schlosseria and Lophialetes, 
including anteroposteriorly compressed paracone, flat outer surface of metacone, no 
paraconule and metaconule on molars, etc. However, it is clearly distinguished from the 
latter two genera by its apparently smaller size, lower crowned cheek teeth, and larger width/
length ratio. The new specimens are also easily distinguishable from the other known genera 
of Lophialetidae. Biostratigraphic correlation of the deposits bearing the new perissodactyls 
indicates that this local fauna is contemporary with the Early Eocene Bumban fauna of 
Mongolia, which is further constrained with paleomagnetic data. The new perissodactyl taxa, 
together with those reported from other Asian Bumbanian localities, show an early radiation 
of Perissodactyla that is more complicated than previously thought and is characterized by 
early divergences of major lineages, including hippomorphs, chalicotheres, tapiroids, and 
rhinocerotoids. In particular, the earliest record of hyracodontine rhinocerotoid has been 
extended to at least the earliest Eocene. These new data call for a reexamination of the 
perissodactyl evolution across the P-E transition.

 
Early hominid evolutionary tempo and mode between 3 Ma and 4.5 Ma, Friday 9:00 
NEW FOSSILS OF AUSTRALOPITHECUS ANAMENSIS FROM KANAPOI, 
KENYA, AND EVOLUTION WITHIN THE A. ANAMENSIS-AFARENSIS LINEAGE 
WARD, Carol, University of Missouri, Columbia, MO, USA; MANTHI, Fredrick, National 
Museums of Kenya, Turkana Basin Institute of the Stony Brook University, Nairobi, Kenya 
 
The species Australopithecus anamensis and A. afarensis are known from several different 
sites spanning over a million years in time in eastern Africa. Analysis of materials known as of 
2001 suggested that the four site samples of these species known at the time (Kanapoi, Allia 
Bay, Laetoli and Hadar) represent a single anagenetic lineage, and more recently announced 
fossils appear consistent with this interpretation. The likelihood that these species are part 
of a single lineage provides the opportunity to examine how their morphology evolves. 
Several of the twenty characters evaluated previously may be functionally, spatially and/or 
developmentally linked, and appear related to reduction in size of aspects of the anterior 
dentition, as well as changes in the anterior portion of the mandible, and nasal aperture. 
In addition, over this time period, molar crowns became taller with less strongly sloping 
sides. Patterns of variation and covariation within and among characters over time provide a 
basis from which to interpret adaptive changes which could explain observed evolutionary 
trajectories. Since 2003, renewed fieldwork at the earliest known Australopithecus anamensis 
site of Kanapoi by a team led by one of us (FKM) has yielded eight new specimens, as well 
as additional information about associated fauna and paleoecology at this site. These include a 
partial edentulous mandible, an associated mandibular dentition from the canine through third 
molar, as well as several isolated teeth including a maxillary canine associated with a molar. In 
this presentation, we describe these new fossils within the context of previously documented 
variation seen in A. anamensis from Kanapoi, as well as within other published material from 
later time periods at other localities. These new fossils confirm the pattern of morphologies 
observed in the earliest Australopithecus, and provide additional evidence for the primitive 
nature and distinct morphology of the Kanapoi sample. In particular, they provide important 
additional evidence of changes in size and shape of the canine-premolar complex and molar 
morphology within the A. anamensis-A. afarensis lineage.




