
elongates over evolutionary time, the relative sizes of the jaw closing muscles will also
change to reorient the muscle vector so that it is anteriorly inclined. That increases the
length of the projection of the posterior region of the jaw, keeps the 3:7 ratio in tact, and so
maintains the efficiency of the jaw mechanism.

Student Poster Session
PRELIMINARY ANALYSIS OF MICROWEAR IN EXTANT XENARTHRANS:
CAN DENTIN MICROWEAR INDICATE PALEODIET?
GREEN, Jeremy, North Carolina State Univ., Raleigh, NC
Dental microwear is a well-established, quantitative method for analyzing paleodiet in
extinct animals through direct comparison with extant taxa. However, previous research has
focused predominately on food scar patterns in enamel. The question of whether microwear
in dentin can indicate diet in extant or extinct animals has not been addressed. This issue
particularly affects extant and extinct xenarthran taxa, as their teeth are comprised solely of
dentin, and no enamel is present. Quantitative analyses of microwear patterns in extant
xenarthran taxa (for which primary diet is known), will allow inference of textural compo-
sition of paleodiet in extinct xenarthrans and other vertebrates such as dicynodonts
(Therapsida, Anomodontia), which do not possess enamel. Microscopic scar topography
features were analyzed in a large sample of teeth (n=47) from three extant xenarthran fam-
ilies (Brachypodidae, Dasypodidae, Megalonychidae,) using the new low-magnification
light stereomicroscopy method. Features including number of small/large pits, fine/coarse
scratches, presence/absence of cross scratches and puncture pits, and other features were
recorded. A database correlating dentin microwear patterns with known primary diet for
each respective taxon was established. Ecological morphospaces such as insectivore, leaf-
browser, fruit-browser, etc. were created using this database. Microwear patterns in several
extinct xenarthran taxa (i.e., Eremotherium, Glyptodon) were then analyzed and compared
to this database to test the validity of dentin microwear in assessing paleodiet. The results
of this study are significant not only in determining the significance of dentin microwear
features in interpreting paleodiet, but also in allowing comparison of dentin microwear with
previous accounts of enamel microwear in order to gain a broader understanding of the
mechanics of food scarring on different dental tissues.

Poster Session III
PELVIC AND HIND LIMB MUSCULATURE OF STAURIKOSAURUS PRICEI
COLBERT, 1970 (DINOSAURIA, SAURISCHIA)
GRILLO, Orlando, AZEVEDO, Sergio, Museu Nacional/UFRJ, Rio de Janeiro, Brazil
The study of pelvic and hind limb bones and muscles in primitive dinosaurs is important to
understand the early evolution of bipedal locomotion in Saurischia. We reconstructed these
features in Staurikosaurus pricei (Santa Maria Formation, Late Triassic of Rio Grande do
Sul, Brazil) aiming to create a 3D model and to evaluate the movement capabilities of this
primitive saurischian. The “extant phylogenetic bracket” method was used to infer which
muscles were present in Staurikosaurus and its origin and insertion, and homologies of bone
surfaces between extant taxa (Crocodylia and Aves) and Staurikosaurus was inferred based
on phylogenetic information. In contrast to crocodilians, Staurikosaurus possesses a larger
area for muscle origin in the ilium, the M. iliofemoralis (IF) is divided (anterior trochanter
present but small). Two large depressions in the lateral surface of the ilium are the origin for
the M. iliotrochantericus caudalis (ITC) plus M. iliofemoralis externus, anteriorly, and for
M. iliofibularis, posteriorly. The preacetabular iliac border may be used to determine the
anterior limit of ITC and IF since it is a feature of Aves, Crocodylia, and
Lepidosauromorpha. The M. ambiens inserted onto the pubic tubercle as in extant Aves.
This tubercle has been figured as absent in Staurikosaurus, but it was preserved in the left
pubes (all current reconstructions are based on the right pubes) and is identical to that of
Herrerasaurus and Saturnalia. The origin of the Mm. puboischiofemorales internus (PIFI)
is similar to Crocodylia, but Staurikosaurus has only the point of insertion for PIFI2 in the
anterior margin of the proximal femur. This suggests that during archosaurian evolution
PIFI2 lost its posterior insertion point and, later, in Theropoda, was divided in Mm.
iliotrochantericus cranialis and medialis. The Mm. caudofemorales are similar to
Crocodylia, but Staurikosaurus is unique in bearing a surface (medial blade of the reduced
brevis fossa) posteriorly projected for the insertion of the M. caudofemoralis brevis which
increases the moment arm of this muscle.

Saturday 10:30
DELPHYODONOS DACRIFORMES, REVISITED. NEW INFORMATION ON
BABYMEAN-TEETH, A BEAR GULCH CHONDRICHTHYAN
GROGAN, Eileen, Saint Joseph’s Univ., Philadephia, PA; LUND, Richard, Carnegie
Museum, Mount Holly, NJ; ATTANASIO, Alicia, Saint Joseph’s Univ., Philadephia, PA
The Bear Gulch fauna (Serpukhovian, Heath Formation of Montana) is especially notable
in the high diversity of chondrichthyans that it records.  Delphyodontos dacriformes Lund
1980, from which this material emanates, was originally described on the basis of two fetal
specimens as a new species of holocephalan, the latter having since been described as the
crown group of the Euchondrocephali (Class Chondrichthyes, Subclass Elasmobranchii and
Subclass Euchondrocephali).  Six additional specimens (male and female, including mature
forms) have now been recovered, thereby offering additional information on the ontogenet-
ic and phylogenetic status of Delphyodontos.  All specimens are entirely placoid in squama-
tion and exhibit a tear-drop shaped body with a single, aspinous, long, low, scale covered
dorsal fin.  Dorsal and ventral lobes of the weak caudal fin are evident.  The enodskeletal

mineralization conforms to a mode of tesserate mineralization that has been noted among
chondrichthyans.  The neurocranium presents with two cranial fissures and regularly pre-
served otoliths in addition to an unfused, autodiastylic palatoquadrate and cranially-sub-
tended, nested branchial arches.  Neither the palatoquadrate nor Meckel’s cartilage bear
teeth.  Rather, tooth whorl- bearing premandibular and symphyseal cartilages formed the
functioning oral margin. Observations confirm that whorls are generated as denticulate
“tooth cusps” incrementally add to a fundamental scale-like whorl unit.  The design of
Delphyodontos’ shoulder girdle is consistent with that of Debeerius and other euchondro-
cephalans, thus presenting as a plesiomorphic to primitive condition with the exception of
a pectoral articular notch. The phylogenetic position of Delphyodontos dacriformes,
although unresolved at this time, will be discussed with regard to the suite of such charac-
ters. 

Vertebrate Development Symposium, Wednesday 11:00
HETEROCHRONIC INFLUENCES ON THE DEVELOPMENT OF POSTCRA-
NIAL CHARACTERS IN HADROSAURID DINOSAURS
GUENTHER, Merrilee, Univ. of Pennsylvania, Philadelphia, PA
A goal of modern dinosaur paleobiology is to synthesize our understanding of dinosaurian
development and phylogeny. However, evolutionary change can be difficult to study in
taxa for which only fossils remain. Heterochrony is a potential mechanism for evolution-
ary change, but a difficult one to test with certain fossil groups. Methods have recently
been developed in an attempt to utilize fossil data fully. This began with the development
of “event pairing,” which allows for the analysis of ontogenetic sequences by pairing devel-
opmental events and subsequently comparing their relative timing. Though it began as a
qualitative rather than quantitative method, the event-pairing methodology has been quan-
tified through “event-pair cracking.”

The data set represented by the Hadrosauridae presents one of the greatest opportunities
to study the ontogeny of a dinosaur group and apply the event-pairing methodology.
Growth series are known for several taxa, the most complete being Maiasaura peebleso-
rum, which is included in this study. The use of this taxon, among others, allows for an
analysis of the developmental differences within the Hadrosauridae and its two subfamilies,
Hadrosaurinae and Lambeosaurinae, and with more basal iguanodontians. The study
involves comparing the developmental sequences of several hadrosaurid taxa, including
Maiasaura, Hypacrosaurus, Corythosaurus and Lambeosaurus, among others, with more
basal iguanodontian forms such as the hadrosauroid, Telmatosaurus, and the iguanodontid,
Iguanodon, among others.

Phylogenetically significant postcranial characters have been previously identified
through a qualitative and descriptive study of the Hadrosauridae. Within the postcranial
skeleton of hadrosaurs, characters can be used for taxonomic differentiation at the subfam-
ily and, at times, generic level. The appearances of these characteristics throughout
ontogeny serve as the basis for the developmental events that are “paired” in this method.
The focus in this study has been on postcranial elements and the most distinctive characters
have been identified among the appendicular and pelvic elements.

Poster Session III
RENEWED FRANCO-AMERICAN RESEARCH AT THE LATE VILLAFRANCHI-
AN LOCALITY OF SENEZE (HAUTE-LOIRE, FRANCE)
GUÉRIN, Claude, Université Claude Bernard-Lyon I, Villeurbanne, France; FAURE,
Martine, Université Lumière-Lyon 2, Lyon, France; MONGUILLON, Angélique,
DEBARD, Evelyne, Université Claude Bernard–Lyon I, Villeurbanne, France; DELSON,
Eric, American Museum of Natural History and City Univ. of New York, New York, NY
The fossil site of Senèze, located in the Auvergne volcanic province of the French Massif
Central, is well-known for its mammalian fauna and its role as the reference locality for the
Late Villafranchian time interval, MN 18. This site is a filled-in volcanic explosion-crater
lake (maar) where fossils are found in volcaniclastic sediments interfingering with lacus-
trine deposits at the lake margin. The Senèze mammals are generally considered to date
between 2.2-1.5 Ma, but some have suggested that the local fauna is composed of two asso-
ciations of different age. Moreover, little has been published about the geological setting or
the processes of site formation. We are re-examining Senèze for the first time in 60 years
with three main goals: 1) to clarify the local geology (stratigraphy, mineralogy) of this com-
plex site and determine the taphonomic history of the fossil remains; 2) to utilize a combi-
nation of methods (argon and ESR dating; tephrochronological and paleomagnetic correla-
tion) to definitively establish the age of the site and its fauna; and 3) to collect additional
mammalian fossils (especially of rare animals such as carnivores, primates and rodents) and
samples of the non-mammalian biota, including vertebrates (e.g., birds and fishes), terres-
trial and lacustrine invertebrates, pollen and diatoms from known points within the revised
and dated stratigraphy. Well-preserved, mostly articulated skeletons of Dicerorhinus etr-
uscus, Eucladoceros ctenoides, and Allohippus stenonis senezensis. have been recovered, in
addition to more fragmentary remains of “Cervus” philisi, Mammuthus meridionalis,
Pachycrocuta perrieri, Acinonyx pardinensis, and (for the first time at the site) Mimomys
pitymyoides and a castorid. The bones present few if any indications of carnivore ravaging,
and a taphonomic working hypothesis is that periodic mudflows down the inside crater
walls may have buried large animals and rolled them into the lake in an anoxic situation.
Argon dating suggests that the main fossiliferous level (which can be traced over a wide
area despite faulting) postdates 2.1 Ma. Additional paleomagnetic profiles should allow
tighter chronological calibration.
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