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alveoli are preserved. The left P4 has a broken parastyle and an internal root (protoradix) is 
present. UCMP 140390 is a partial cranium from Fairmead Landfill. The left side is crushed 
and missing the zygomatic arch. The premaxillae and right maxilla are gone, along with 
their accompanying teeth. Much of the posterior of the skull is preserved. The left canine is 
broken at the alveolar border, and the alveoli for the P3-M1 are preserved, with a protoradix 
in the P4 alveolus. UCMP 140391, from Fairmead Landfill, is a right upper canine 
measuring 105.4 mm in total length, with a crown length of 62.3 mm. The canine exhibits 
serrations (1.7 serrations/mm) on the anterior and posterior crown margins. A protoradix 
on the P4 of the Irvington and Fairmead Landfill crania precludes their assignment to 
Homotherium serum. Further analysis is necessary to determine whether the Irvington and 
Fairmead Landfill crania are referable to a new species or to Homotherium crenatidens, 
which possesses a P4 protoradix.

 
Technical Session V, Wednesday 2:30 
BONE-CRACKING CAPABILITY IN THE SKULL OF DINOCROCUTA GIGANTEA 
(CARNIVORA, MAMMALIA) REVEALS BIOMECHANICAL CONVERGENCE 
BETWEEN HYAENIDS AND PERCROCUTIDS 
TSENG, Zhijie Jack, Univ. of Southern California, Los Angeles, CA, USA 
 
Iterative evolution of ecological morphologies presents prime examples of morphological 
convergence in the mammalian fossil record. Cranial similarities between some eutherian 
and marsupial predators, nimravid and felid carnivorans, and hyaenid and canid carnivorans 
are highly suggestive of common ecological roles. However, the extent of functional 
similarity in the context of cranial biomechanics is often poorly characterized. The large 
feliform carnivoran Dinocrocuta gigantea, a late Miocene member of carnivoran guilds 
throughout Eurasia, has a suite of craniodental characters that ally this species and its 
related forms to the Hyaenidae (robust premolars, reduction of molars and their cusps, 
and a highly vaulted fronto-parietal region). However, evidence from deciduous dental 
morphology, superficial basicranial anatomy, and a lack of clear morphological connection 
to basal hyaenids have prompted the assignment of Dinocrocuta and its sister taxa to the 
family Percrocutidae. To test the extent that the skull of Dinocrocuta is “hyena-like” in its 
capability to distribute and dissipate cranial stress during a bone-cracking bite using the 
third premolar, finite element models of the skulls of Dinocrocuta gigantea and the spotted 
hyena Crocuta crocuta were constructed and compared to the hypercarnivorous Canis lupus 
in a biomechanical analysis. Findings indicate that the crania of D. gigantea and C. crocuta 
perform better in stress distribution and dissipation than that of C. lupus, regardless of P3 
or P4 biting. More specifically, the vaulted fronto-parietal region of D. gigantea and C. 
crocuta received lower, as well as more evenly distributed stress than C. lupus. Thus, the 
craniodental structures of the two feliform carnivorans are linked by functional advantage 
over that of C. lupus for bone-cracking, and this capability evolved separately from less 
durophagous forms in the two families. Further examination of lineages such as borophagine 
canids could elucidate the extent of functional convergence of the bone-cracking 
ecomorphology across the carnivoran order.

 
Poster Session III (Friday) 
PHYLOGENETIC POSITION OF DERIVED ORNITHOPODS OF EARLY LATE 
CRETACEOUS (BAYNSHIRE AND DJADOKHTA AGE) IN MONGOLIA 
TSOGTBAATAR, Khishigjav, Mongolian Paleontological Center, Ulaanbaatar, Mongolia; 
WATABE, Mahito, Hayashibara Center for Paleobiological Researches, Okayama, Japan 
 
Derived hadrosaurid genera Saurolophus and Barsboldia have been discovered from 
the Nemegt Beds (Maastrichtian) in western Gobi Desert. On the other hand, the early 
Late Cretaceous (Baynshire and Djadokhta ages: Turonian – Santonian and Campanian 
respectively) ornithopods have been poorly studied. Mongolian Paleontological Center and 
Hayashibara Museum of Natural Sciences Joint Paleontological Expedition party collected 
well-preserved specimens of ornithopods including a nearly complete skeleton from Bayshin 
Tsav, Khoorai Tsav, Khongil Tsav, and Bayn Shire (Baynshire age) in southeastern and 
eastern Gobi desert, and from Alag Teg (Djadokhta age) in central area of the desert. A 
result of cladistic analysis on those early Late Cretaceous ornithpods including Asian and 
North American ornithopods (iguanodonts, hadrosauroids, and hadrosaurids) suggests that 
(1) early Late Cretaceous ornithopods of Mongolia are placed as derived hadrosauroids 
in the cladogram (positioned between Eolambia and Telmatosaurus); (2) a Djadokhta 
(Campanian) hadrosauroid from Alag Teg is more closely related to the Bayn Shire 
(Turonian - Santonian) form than to the Nemegtian hadrosaurids. The result that there is no 
phylogenetic relationship between the Djadokhta hadrosauroid and the Nemegt hadrosaurids 
suggests that the Mongolian hadrosaurids of Nemegt age immigrated from North America 
to Mongolia in the early Maastrichtian age, and the early Late Cretaceous (Baynshire) and 
Djadokhta hadrosauroids became extinct by the beginning of the Nemegt age. There is 
no co-existing of specimens of derived hadrosauroids and Hadrosauridae in the dinosaur 
fossil-bearing Upper Cretaceous beds in Mongolian. The “Hadrosaurid Datum” defines the 
Djadokhta (Campanian) and Nemegt (Maastrichtian) ages in the biostratigraphy of the Upper 
Cretaceous in Mongolia.

 

Poster Session IV (Saturday) 
ANTHRACOTHERIID ARTIODACTYLS FROM THE UPPER EOCENE ERGILIN 
DZO FORMATION OF MONGOLIA 
TSUBAMOTO, Takehisa, Center for Paleobiological Research, Hayashibara Biochemical 
Laboratories, Inc., Okayama, Japan; TSOGTBAATAR, Khishigjav, Mongolian 
Paleontological Center, Mongolian Academy of Sciences, Ulaanbaatar, Mongolia 
 
We report new fossil specimens of two anthracotheriid artiodactyls (Mammalia) 
discovered from the upper Eocene Ergilin Dzo Formation of southeastern Mongolia. The 
specimens reported here are: an upper molar, an astragalus, and a calcaneus of a bunodont 
anthracotheriid; and upper and lower postcanine dentitions, an astragalus, and a distal 
tibia of a selenodont anthracotheriid. The bunodont anthracotheriid is similar in size and 
general morphology of the upper molar to small and bunodont anthracotheriids such as 
Siamotherium, Anthracokeryx, and Microbunodon. The upper molar differs from that of 
Siamotherium in having much larger parastyle and mesostyle and in lacking the oblique 
buccal wall and flattening of the buccal wall of the metacone. It also differs from that 
of Anthracokeryx and Microbunodon in having a better-developed and more mesially 
protruded parastyle and a more distally shifted mesostyle. The astragalus and calcaneus 
are similar in morphology to those of Siamotherium. The upper molar specimen indicates 
an existence of a bunodont anthracotheriid in the northern part of East Asia during the late 
Eocene. The selenodont anthracotheriid is morphologically referable either to Bothriodon 
or to Aepinacodon in having an upper molar wider than long, a mesiodistally compressed 
paracone and metacone, a large and buccally protruding mesostyle forming a loop around 
the buccal end of the transverse valley, a relatively well-developed molar paraconule, 
and mesiodistally compressed molar trigonid and talonid. Further generic identification 
is impossible because the present specimens do not include any anatomical part that is 
critical to distinguish the two genera. Although anthracotheriids have been listed in the 
faunal list of the Ergilin Dzo Formation, no information on the specimens has been reported 
yet. The present new specimens provide precise morphologies of the poorly-understood 
anthracotheriids of the formation, confirming the existence of two anthracotheriid genera in 
the formation.

 
New Directions in the Study of Fossil Endocasts: a Symposium in Honor of Harry J. Jerison, 
Thursday 9:00 
NEW INFORMATION ON THE CRANIAL ANATOMY OF AVIMIMUS 
PORTENTOSUS (DINOSAURIA: THEROPODA) INCLUDING VIRTUAL 
ENDOCASTS OF THE BRAIN AND INNER EAR 
TSUIHIJI, Takanobu, National Museum of Nature and Science, Tokyo, Japan; WITMER, 
Lawrence, Ohio University, Athens, OH, USA; WATABE, Mahito, Hayashibara Center 
for Paleobiological Research, Okayama, Japan; BARSBOLD, Rinchen, Mongolian 
Paleontological Center, Ulaanbaatar, Mongolia; TSOGTBAATAR, Khishigjav, Mongolian 
Paleontological Center, Ulaanbaatar, Mongolia 
 
In the past decade, the Hayashibara Museum of Natural Sciences - Mongolian 
Paleontological Center expeditions have collected several new specimens of the 
oviraptorosaur Avimimus portentosus, known for its avian-like skeletal features, from Upper 
Cretaceous localities in Mongolia. All skull material was micro-CT scanned. Discovery of 
two braincases and such previously unknown elements as the nasals and maxilla provide 
new information on the skull and, for the first time, the facial skeleton of this enigmatic 
theropod. The nasals are fused to each other, as in oviraptorids, comprising a wing-like, 
postnarial plate and a median, internarial process that bifurcates anteriorly to clasp the nasal 
processes of the premaxilla. Unlike in most oviraptorids, the dorsal surface of the postnarial 
plate is rather smooth and bears no pneumatic fossa. Instead, a pair of large, presumably 
pneumatic openings lies posterior to this plate, bounded posteriorly by anterior concavities 
on the frontals. The putative maxillary fragment is thin and edentulous. Cranial endocasts 
were digitally reconstructed for both braincases, and their overall morphology is similar 
to those previously described in other oviraptorosaurs. Derived features are shared with 
avialans and other derived maniraptorans, such as a large flocculus, laterally positioned 
optic lobes, and two rami of the trigeminal nerves separately exiting the braincase. One of 
the prominent cranial characteristics of the Avimimus skull is its dome-like, inflated roof of 
the frontals, and it is here confirmed that this reflects the strong development of the cerebral 
hemispheres. The endosseous labyrinth of the inner ear also shows derived ornithurine-like 
characteristics, such as the caudal semicircular canal extending well below the plane of 
the horizontal canal. The new findings on Avimimus potentially clarify its position within 
Oviraptorosauria. More broadly, the position of oviraptorosaurs has been controversial, 
particularly relative to Avialae. These new data are relevant to that controversy, but caution 
is prudent pending the analysis of similar endocranial data from relevant avian and nonavian 
maniraptorans.

 




