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WELCOME TO LOS ANGELES

The Host Committee of the 73rd Annual Meeting is delighted to welcome all participants to the
Society of Vertebrate Paleontology’s 2013 meeting in Los Angeles, California. The meeting will
take place at the Westin Bonaventure Hotel, close to the heart of downtown Los Angeles that in
recent years has experienced a dramatic resurgence with exciting new dining and cultural
opportunities. Your host committee members represent institutions from the Greater Los
Angeles region and their research interests encompass many facets of the discipline of
vertebrate paleontology.

This is the third time that the meeting will be hosted by the Natural History Museum of Los
Angeles County and we are particularly thrilled that the Society will return to Los Angeles in
the year that the museum celebrates both its centenary and a hundred years of excavations at
the La Brea Tar Pits —a National Natural Landmark and one of the world’s richest Ice Age fossil
sites. Vertebrate paleontology has been at the core of our institution since its origin and
continues to play a leading role in our research and educational mission. In this respect we are
especially excited to showcase at our Welcome Reception the extensive renovation that has
taken place during the past few years. This includes the opening of the award-winning Age of
Mammals and Dinosaur Halls and nearly 300,000 square feet of renovated public space within
and surrounding the museum. We hope you will also find time to visit our sister institutions—
the Page Museum at the La Brea Tar Pits and the William S. Hart Museum.

Southern California offers a variety of paleontological opportunities. The scheduled field trips
sample the diversity of marine and terrestrial vertebrate sites within easy reach of Los Angeles
and provide brief opportunities to visit the newly founded Cooper Archaeological and
Paleontological Center as well as the Page Museum and the La Brea Tar Pits. Most of the local
collection centers will be closed during the meeting but will be accessible before and after by
prior appointment.

Los Angeles is a premier travel destination and provides a great diversity of cultural
opportunities. The spectrum ranges from the Getty Center and the Los Angeles County
Museum of Art to the Grammy Museum and the Museum of Jurassic Technology. Los Angeles
is home to the Huntington Library and Gardens, the Greater Los Angeles Zoo and Botanic
Gardens, the LA County Arboretum, and the Aquarium of the Pacific. Adjacent to the Natural
History Museum is the California Science Center —new home of the space shuttle Endeavor.
Universal Studios, Disneyland, Knotts Berry Farm and Six Flags Magic Mountain are all within
easy reach. And don’t forget miles of exquisite beach!

It's going to be an exciting few days in Los Angeles as the 734 meeting advances the frontiers of
vertebrate paleontology and offers a forum for scientific discussion among researchers from
around the world. We know you will enjoy the meeting, its workshops and field trips, and the
diversity of social and cultural experiences in the newly vibrant downtown setting. Welcome to
the City of Angels!

7314 Annual Meeting Host Committee
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PRESENTATION POLICIES

SVP Abstracts are reviewed by the Program Committee and occasionally by outside
reviewers. Authors are responsible for the technical content of their articles.

Unless specified otherwise, coverage of abstracts presented orally at the Annual
Meeting is strictly prohibited until the start time of the presentation, and coverage of
poster presentations is prohibited until the relevant poster session opens for viewing.
As defined here, “coverage” includes all types of electronic and print media; this
includes blogging, tweeting, advanced online publication and other intent to
communicate or disseminate results or discussion presented at the SVP Annual
Meeting.

Still photography, video and/or audio taping or any other electronic recording at the
SVP Annual Meeting is strictly prohibited, with the exception of the designated SVP
press event. (The SVP reserves the right to engage professional photographers or
audo/videotape professionals to archive sections of the Meeting for the Society’s use.)

Editorial policies of Science and Nature magazine: If you are planning to submit, or
have submitted, your publication to Science or Nature, be sure you are familiar with
their embargo policies.

Please address any questions about program practices to the Program Committee or to the
Executive Committee.

Citing an Abstract in the 2013 SVP Program and Abstracts Book

This Program and Abstracts Book is an official supplement to the online version of the
Journal of Vertebrate Paleontology. The citation format for an abstract printed in this book
is: Journal of Vertebrate Paleontology, Program and Abstracts, 2013, <insert page number
here>.

© 2013 by the Society of Vertebrate Paleontology
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Anthony | Martin

cloth 578-0-253-00602-8 $60.00

ebook 5TE-0-I53-0060%-7 §49.59

Megafauna

Glomt Beasts of Pleistocene South America
Richard &. Farifia, 5argio F Vizcaino,
and Gerry Dia luliis

cloth 578-0-253-00230-3 §£5.00
ebook STE-0-I53-0071%-3 §54.59

“"‘} L™

= N F'LIF':,I._IIT1 F
EARLY MAMMALS

Rhinoceros Giants

The Poleobiology of Indricotferes
Dionald R. Protheno

cloth 978-0-253-00819-0 34200
ebook 978-0-253-00826-B $34.9%

FORTHCOMIMNG

Cambrian COcean World
Andent Seq Life of Morth Amenica
John Foster

cloth 978-0-253-01 1B2-4 §465.00
ebook 978-0-253-01 1B8-6 354.9%

Diinosaurs and Other Reptiles
from the Mesozoic of Mexico
Edited by Héctor E Rivers-Syfva,
Eanneth Carpenter, and Eberhard Frey
cloth 978-0-253-01 183-1 $50000
ebook 978-0-253-01271-5 $42.9%

lupress.indiana. edu

INDIANA UNIVERSITY PRESS

BO0-B42-6TTE OFFICE OF 3CHOLARLY PUBLISHING
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@'PLOS ‘ ONE e

Launching a New Collection of Articles:
Sauropod Gigantism

Can one giant evolutionary hypothesis explain the largest dinosaurs?

ol

v

Please visit the PLOS ONE booth #4 for a
free copy of the Collection on a USB Key,
scan the QR Code above or visit: plos.io/vertpaleo

We invite you to publish your best
paleontology research with PLOS ONE,
an online, peer-reviewed, Open Access journal.

Please visit our booth or plosone.org for more information.

© 2013 by the Society of Vertebrate Paleontology
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BRINGING FOSSILS

WHEN THEINVASION
- il;_!.l FAILED

Fep P Mo |

:
b

SCIEN

Bringing Fossils to Life

An Introduction to Paleohiologry, Third Edition

DOMNALD R. PROTHERO

A COMPLETELY NEW EDITION OF THE LEADING TEXTBOOK IM THE FIELD.

“This well-written, well-illustrated book comprehensively covers the science of
paleontolegy, running the gamut frem the histery of different aspects of the
field, to technical discoveries, to taxonomic information.”

—Brucs 5. Lisberman, University of Kansas
STA-0-221-15893-0 - paper - 9500 / 978-0-221-53690-5 - ebook -394.93

Fossil Mammals of Asia

Neogene Biostratipraphy and Chrenslogy
KIAOMING WANG, LAWRENCE J. FLYMHN, & MIKAEL FORTELIUS, EDS.

A MAJOR WORK OF PALEQONTCOLOGEY SCHOLARSHIP FROM A STELLAR CAST OF EDITCSRE AND
CONTRIBUTORS,
972-0-221-15893-0 - cloth - $39.50 / 978-0-231-52082-9 - ebock -379.99

When the Invasion of Land Failed

The Legacy of the Devonian Extinctions

GEORGE R. MCGHEE, JR.

A MEW SYMTHESIS OF THIS CRUCIAL SUBJECT BY A LEADING SCIENTIST,

“4 marvelous read. This is an important book for a wide variety of geologists
and biologists, and for any readers interested in paleontology and environ-
mental change.”

—Pater Sheshan, Curator, Milwaukse Public Museum
STa-0-221-18057-5 - paper - 34500 / 978-0-231-53636-2 - ebook -344.99

Abominable Science!

Origins of the Yeri, Nessic, and Other Famows Crypfids
DANIEL LOXTON AND DONALD R. PROTHERO

& FASCIMATING AND CRITICAL TOUR OF THE WORLD OF CRYPTOZCDLOGY,

“An entertaining, educational, passionate, and valuable book for readers inter-
asted in obtaining a scientific perspective on the field of cryptozoclogy. With
marvelous artwork and deeply researched histories of the various creatures,
this is an impressive and autheritative boolk.”

—Adrienne Mayor, author of The First Fossil Hunters: Dinosaurs, Mammoths,
and Myths in Greek and Boman Times
STA-0-221-15320-1 - cloth - 328,95 / 972-0-2 21-52681-4 - ebook -$28.90

LUMBIA UNIVERSITY PRESS

October 2013—PROGRAM AND ABSTRACTS
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PALEONTOLOGY
SPECIMEN CABINETS

For ower forty vears, Lane Sciance Equipment has been
the name mussums, univarsities and individual collectors

trust most to protect their valuable spacimeans.

To learnm more about our Paleontology Cabinets or
any of our other products, visit our websita at

www . lanescience.com or contact us at the listing balow.

4 All steel construction
+ Powder paint finish
4 Durable door seal

4 No adhesives

#+ Reinforced for easy stacking

4 Sturdy steel trays

LANE SCIENCE EQUIPMENT CORP. 725 West 34th Street, Smite 1412
New York, NY 10122-1896

Tel: 212-563-0663
Fax: 212-465-9440
www.lanescience.com

14
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A Scale-Model Dinosaur Collection from me :
Carnegie Museum of Natural History

. Brachiosaurus

Scale: 1:50

CARMEGIE
MUSEUM OF ¥
NATURAL
HISTORY

Concavenator
Scale; 1:25

43 Hand-painted models
to choose from

Scan Me
to Ses Dur

e | B E G & 8N

by Replicas designed by Safari Ltds in the US since 1982
View entire collection and more at S f ILtd
safariltd.com or call 800.554.5414 a ar

for a free color catalog. safariltd.com
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Paleontology & Evolution at Johns Hopkins

&1 x ,
- The Rise of Fishes -
= Trees of Life

Z

O<

=0

U=

Z <

=0

> <L

w o=
The Other Saber-tooths  Transylvanian Dinosaurs The Rise of Fishes Extinction and Radiation
Scimitar-tooth Cats of the David B. Weishampel and 500 Million Years of Evolution How the Fall of Dinosaurs
Western Hemisphere Coralia-Maria Jianu SECOND EDITION Led to the Rise of Mammals
edited by Virginia L. Naples,  $60.00 hardcover - $60.00 ebook John A. Long J. David Archibald
Larry D. Martin, and $65.00 hardcover §65.00 hardcover
John P. Babiarz Catastrophes!
§110.00 hardcover Earthquakes, Tsunamis, Ungulate Taxonomy Trees of Life

Tornadoes, and Other Colin Groves and A Visual History of Evolution

Mammal Teeth Earth-Shattering Disasters Peter Grubb Theodore W. Pietsch
Origin, Evolution, and Diversity ~ Donald R. Prothero $100.00 hardcover - $100.00 ebook 534,95 paperback
Peter S. Ungar $30.00 hardcover - $30.00 ebook

§95.00 hardcover - $95.00 ebook

See our books at the SVP annual meeting - Johns Hopkins University Press - 1-800-537-5487 - press.jhu.edu w

) Palacontology

Journals from Taylor & Francis

Taylor & Francis boasts a highly respected portfolio of journals within Palagontology. Our journals
are edited by some of the most prominent academics in their fields. We are partnered with an o . "

array of the world’s leading societies and organisations, such as AASP The Palynological Society, Don vt miss out! )
Association of Australian Palacontologists, Geological Society of Australia, Geological Society of VSl (e[S EEPeges 6 v e Com 16
Sweden, Natural History Museum (London) and the Society of Vertebrate Paleontology to publish
cutting-edge, high quality research across the spectrum of Palaeontology.

» Submit your research

) Register for table of contents alerts

» Discover most read, most cited and free articles
» Access the journals’ latest news and offers

» Purchase online access to back issues

» View the full Editorial Board

» Recommend the journal to your library

Taylor & Francis is at the forefront of the publishing landscape for researchers
and practitioners who seek to further their disciplines with their work.

Get 14 days FREE ONLINE ACCESS" to our portfolio

. Visit the Taylor & Francis Earth Sciences Subject News
Z | Page httpi//exp i i

Become a fan on Facebook

The Palaeontology portfolio includes: i comT:

Follow us on Twitter

Palynology www.twitter.com/TandF_Earth

'CRC TR Press Discover and order Life Science
Tt 7Y at www.crcpress.com

www.tandfonline.com
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From award-winning

children’s book author

caTherine

thimmesh

a new book for dino lovers

featuring stunning art from:
How do we know what dinosaurs really looked like?

Mark Hallett | SCALY SPOTTED
Gregory S. Paul FEATHERED FRILLED

_]Ohn SibbiCk By the Sibert medalist CATHERINE THIMMESH
Tyler Keillor exploring the intersection between
Stephen and Sylvia Czerkas science, art, and imagination

available wherever books are sold » Houghton Mifflin Harcourt » catherinethimmesh.com

project management and exhibit planning  mount making  melding and casting
fossil preparation, restoration and reconstruction dioramas and model making
www.philfraleyproductions.com
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research casting international

* SPECIMEN RESTORATION & MOUNTING * WORLD CLASS BRONZE FOUNDRY *
» EXHIBIT FABRICATION & RELOCATION * 3D SCANING & PRINTING *
» CUSTOM BLACKSMITHING *

Please inquire about our extensive collection of cast dinosaurs and mammal skeletons. We have
licensing agreements with over 20 institutions throughout the world. Ask us how we can assist
you in marketing your cast specimens.

www.rescast.com

We do not deal in the sale or trade of mfu@rescasf. com

original fossil specimens and we strictly adhere . ; , .
to Article 12, Section € of SVP's Code of Ethics. Please visit our booth during SVP 73rd Anniversary Meeting

© 2013 by the Society of Vertebrate Paleontology



Bill & Jane Murmay
1065 Wast Hary. 13, Suim 4

Brigham City, UT 84302

Phona: (435)734-0148

Tl Free: (B00}483-8130
Fax: (£39)734-0111

E-Mail: hilliGpalectocks. com

Helle Fellow Fossil Preparators & Fossil Enthuosiasts
Welcome to the World of Advanced Freparation Technology Done With Yon In Mind

"PalesTaois has custom fopls thar no other suppliers have
thurt are pargfoct far bath larpe and small jabs. The ffne Exchusive Distributors for
Proumatic tools (Micro-Jacks) are perfoct for maving hard TRYSTAL MARK, ING,
concreionary mairix gff o delicate bases.
Addraonally, they stand bahind what

they sell. They hove the expariance
and expertise o actually devise
e tools for thate unexpeciod
pales problems. How many

orher suppliers would
aven arfempt thar?

.'I':.-H'.I'H.lnl

{Iu.-l:u-mul 'l.. tah Eaprer)
Salt Lake City, Uink

We are bere to help you prepare yeur fossl Ne mabier what the size or complexity, we iry te have a fool for
every job! Oar poal is fo span the fossdll preparation process from ene tom jackets down io oy mammals, fish o
tridobdtes. We are teld by our sadsfied costomers that owr tools have changed the way foxsils are prepared. We
have zped up the process without jeopardiries quality.

Please, Come by the Exhibit Hall and See Our Tesls!

October 2013—PROGRAM AND ABSTRACTS
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THE SOCIETY OF VERTEBRATE PALEONTOLOGY
THANKS THIS YEAR’S MEETING SPONSORS.

Gold Sponsor

@ PLOS | oxe

Silver Svonsors

Taylor & Francis
Taylor & Francis Group

Bronze Sponsor

/m SCIENCE EQUIPMENT CORP.

Institutional Support

NATURAL
HISTORY
MUSEUM

LOS ANGELES COUNTY

© 2013 by the Society of Vertebrate Paleontology



THE SOCIETY OF VERTEBRATE PALEONTOLOGY
RECOGNITION OF MAJOR DONORS

The following people have made substantial donations to SVP funding initiatives from
June 1, 2012, through June 1, 2013. SVP thanks them for their generous support.

Many of our members sponsored student memberships in 2013. Whether you gave a
partial membership or donated several memberships, the Society is truly grateful for
your generosity and your support of our students.

Information regarding all SVP funds and how to donate to those funds can be found on
our website at www.vertpaleo.org. Anyone wishing to make a royalty donation to the

Society should contact the SVP business office at: svp@vertpaleo.org or +1-301-634-7814.

Gold
Jon Graff

Silver
Steven Cohen

Brass

K. Christopher Beard
Annalisa Berta
William A. Clemens
Philip J. Currie, PhD
Kenneth Paul Dial
John J. Flynn
Lawrence J. Flynn

Contributor

Leslie R. Adler

Jason S. Anderson, PhD
Kenneth D. Angielczyk
R. Larry Ashton

Gerald S. Bales

Richard W. Blob
Christopher A. Brochu
Keith Carlson

Julia Allison Clarke
Margery C. Coombs, PhD
Darin A. Croft, PhD
Kyle L. Davies

John R. Horner
Louis L. Jacobs

Jim I. Mead, PhD
Mike Polcyn
Christopher A. Shaw
Louis H. Taylor
David J. Warren

Kevin de Queiroz

Eric W. Dewar, PhD
Alane Fitzgerald
Robert Ewan Fordyce, PhD
Daniel Felix Goujet
George T. Jefferson
Gary D. Johnson
David W. Krause
Manfred Kropf
Kathleen A. Lehtola
H. Gregory McDonald
Jin Meng

October 2013—PROGRAM AND ABSTRACTS

Patricia E. Monaco
David Moscato

Karen Nordquist
Caroline E. Rinaldi
Mary Lorraine Scott Romig
Lance Schnatterly
Gerald E. Schultz, PhD
Cristian A. Sidor

Yuji Takakuwa

Daniel Vellone

David P. Whistler
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WEDNESDAY MORNING, OCTOBER 30, 2013

Symposium 1: Ontogeny Changes Everything: Paleobiological Implications of Dinosaur Growth
Westin Bonaventure Hotel & Suites, San Francisco Ballroom
MODERATORS: John Scannella and Denver Fowler

8:00 Larsson, H., Du, T. INTERPRETING DINOSAUR ONTOGENY AT SCALES FROM EMBRYOS TO BONE
MICROSTRUCTURE TO PHENOTYPIC COVARIANCE

8:15  Werning, S. WHAT ARE WE ACTUALLY MEASURING? AN EVALUATION OF
OSTEOHISTOLOGICAL INDICATORS OF DINOSAURIAN GROWTH RATE

8:30  Horner, J., Rife, J. ONTOGENETIC ASSESSMENT OF DINOSAURS USING CRANIAL AND
POSTCRANIAL OSTEOHISTOLOGY

8:45 Woodward, H., Horner, J., Freedman Fowler, E. PREDICTING PEAK PERFORMANCE AND
SENESCENCE IN THE ORNITHOPOD DINOSAUR MAIASAURA PEEBLESORUM

9:00  Evans, D., Campione, N., Brink, K., Schott, R., Brown, C. WASTED YOUTH: THE IMPORTANCE OF
ONTOGENETICALLY EQUIVALENT SEMAPHORONTS IN DINOSAUR PHYLOGENETIC
SYSTEMATICS

9:15  Scannella, J., Fowler, D., Goodwin, M., Horner, J. THE CLANDESTINE ROLE OF HETEROCHRONY IN
CERATOPSIAN EVOLUTION AS REVEALED BY JUVENILE TRICERATOPS

9:30  Morris, Z., Burroughs, R., Colbert, M. DEVELOPMENTAL VARIATION COMPLICATES
RECONSTRUCTIONS OF SKELETAL ONTOGENY OF EXTINCT VERTEBRATES: A LESSON FROM
TRICERATOPS AND TOROSAURUS

9:45  Kruk, B., Burns, M., Currie, P. HISTOLOGICAL STUDY OF CRANIAL ELABORATION IN
CERATOPSIAN DINOSAURS: FUNCTIONAL & DEVELOPMENTAL IMPLICATIONS

10:00 BREAK

10:15 Goodwin, M., Horner, J., Schott, R., Evans, D. NEW DATA ON DEVELOPMENTAL CRANIAL
ONTOGENY IN PACHYCEPHALOSAURS

10:30 Reisz, R., Leblanc, A., Sullivan, C., Huang, T. EMBRYONIC DEVELOPMENT OF A
SAUROPODOMORPH DINOSAUR FROM THE EARLY JURASSIC OF CHINA, PATTERNS OF
OSSIFICATION AND GROWTH

10:45 Sander, P., Griebeler, E., Klein, N. AGING, MATURATION AND GROWTH OF SAUROPODOMORPH
DINOSAURS: EVIDENCE FROM THE HISTOLOGICAL GROWTH MARK RECORD IN LONG BONES

11:00 Woodruff, C., Fowler, D., Horner, J. CHANGES IN VERTEBRAL MOPRHOLOGY ASSOCIATED WITH
HISTOLOGIC DATA SUPPORT SIGNIFICANT CHANGE THROUGH ONTOGENY IN DIPLODOCID
SAUROPODS

11:15 Carrano, M., Mateus, O., Mitchell, J. FIRST DEFINITIVE ASSOCIATION BETWEEN EMBRYONIC
ALLOSAURUS BONES AND PRISMATOOLITHUS EGGS IN THE MORRISON FORMATION (UPPER
JURASSIC, WYOMING, USA)

11:30  Varricchio, D. WOUNDING-TOOTH GROWS UP: ONTOGENY IN THE CRETACEOUS THEROPOD
TROODON FORMOSUS

11:45 Dial, K. P. FUNCTION OF RUDIMENTARY LOCOMOTOR STRUCTURES IN THE ECOLOGY OF
BIRDS: EVOLUTIONARY IMPLICATIONS

12:00 Fowler, D., Freedman Fowler, L., Scannella, J., Horner, J. THE INFLUENCE OF MULTI-NICHE
ONTOGENY ON DIFFERENTIAL SURVIVORSHIP ACROSS THE K-PG BOUNDARY

22 © 2013 by the Society of Vertebrate Paleontology
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WEDNESDAY MORNING, OCTOBER 30, 2013

Technical Session I
Westin Bonaventure Hotel & Suites, Sacramento Ballroom
MODERATORS: Nadia Froebisch and Sergio Dias-Da-Silva

Cloutier, R., Béchard, I. A NEW PIECE OF THE DEVONIAN FISH-TO-TETRAPOD PUZZLE: THE
DISCOVERY OF A COMPLETE SPECIMEN OF ELPISTOSTEGE

Kawano, S., Blob, R. FUNCTIONAL COMPARISONS BETWEEN FINS AND LIMBS DURING
TERRESTRIAL LOCOMOTION: BIOMECHANICAL IMPLICATIONS FOR THE EVOLUTIONARY
INVASION OF LAND

Sears, K., Mabee, P., Dececchi, A. EVOLUTION OF APPENDAGE MODULARITY DURING THE FIN TO
LIMB TRANSITION

Leary, B., Kavanagh, K. TWO IF BY LAND, ONE IF BY SEA? EVIDENCE FOR MAJOR TRANSITIONS
IN DIGIT MODULARITY OVER TETRAPOD EVOLUTION

Anderson, J., Pardo, J., Germain, D., Ahlberg, P. THREE DIMENSIONAL MICRO-CT STUDY OF THE
AISTOPOD CRANIUM REVEALS HIDDEN MORPHOLOGICAL DIVERSITY AMONG THE EARLY
TETRAPOD RADIATION

Eltink, E., Langer, M. A NEW SPECIMEN OF THE TEMNOSPONDYL AUSTRALERPETON COSGRIFFI
FROM THE LATE PERMIAN OF BRAZIL (RIO DO RASTO FORMATION, PARANA BASIN): NEW
ANATOMICAL INFORMATION AND PHYLOGENETIC RELATIONSHIPS.

Froebisch, N., Witzmann, F., Bickelmann, C. LIMB ABNORMALITIES IN THE DISSOROPHOID
AMPHIBIAN MICROMELERPETON CREDNERI - PRIMARY PATHOLOGY OR FAILED
REGENERATION?

Maddin, H., Frobisch, N., Evans, D., Milner, A. REAPPRAISAL OF THE EARLY PERMIAN
AMPHIBAMID TERSOMIUS TEXENSIS AND SOME REFERRED MATERIAL

BREAK

Dias-Da-Silva, S., Hewison, R. PHYLOGENETIC ANALYSIS AND PALAEOBIOGEOGRAPHY OF THE
PANGAEAN LOWER TRIASSIC LYDEKKERINIDAE (TEMNOSPONDYLI, STEREOSPONDYLI)

Evans, S., Groenke, J., Jones, M., Turner, A., Krause, D. BIG, BAD, AND BIZARRE: NEW MATERIAL
OF BEELZEBUFO, A HYPEROSSIFIED ANURAN FROM THE LATE CRETACEOUS OF MADAGASCAR,
YIELDS FURTHER SURPRISES.

Chen, J., Jia, J., Gao, K. INCORPORATING FOSSILS, MORPHOLOGY AND MOLECULES: COMBINED
PHYLOGENETIC ANALYSES OF THE CRYPTOBRANCHOIDEA (AMPHIBIA: URODELA)

Sereno, P., Isch, A., Conroy, L. SHOULDER GIRDLE ARCHITECTURE: A MAJOR CONSTRAINT IN
THE EVOLUTION OF AMNIOTE LOCOMOTION

Leblanc, A., Brink, K., Macdougall, M., Reisz, R. PHYLOGENETIC PATTERNS AND FUNCTIONAL
INTERPRETATIONS OF AMNIOTE PLICIDENTINE

Bohmer, C., Rauhut, O., Worheide, G. NEW INSIGHTS INTO THE DEVELOPMENT AND EVOLUTION
OF THE VERTEBRAL COLUMN IN ARCHOSAURS

Ezcurra, M., Butler, R., Scheyer, T. THE PERMIAN ARCHOSAUROMORPH RECORD REVISITED: A
NEW SPECIES FROM TANZANIA AND THE POTENTIALLY OLDEST ARCHOSAURIFORM
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WEDNESDAY MORNING, OCTOBER 30, 2013
Technical Session I (CONTINUED)

Chure, D., Britt, B., Engelmann, G., Andrus, A., Scheetz, R. DREPANOSAURS IN THE DESERT:
MULTIPLE SKELETONS OF A NEW DREPANOSAURID FROM THE EOLIAN NUGGET SANDSTONE
(?LATE TRIASSIC - EARLY JURASSIC), SAINTS AND SINNERS QUARRY, UTAH: MORPHOLOGY,
RELATIONSHIPS, AND BIOSTRATIGRAPHIC IMPLICATIONS

WEDNESDAY MORNING, OCTOBER 30, 2013

Technical Session 11
Westin Bonaventure Hotel & Suites, San Jose Ballroom
MODERATORS: Samantha Hopkins and Francois Gould

Tseng, Z., Martin-Serra, A., Figueirido, B. PROFILING THE DUROPHAGE: CONVERGENT SKULL
SHAPE EVOLUTION BETWEEN BONE AND BAMBOO SPECIALISTS

Donohue, S., Desantis, L., Schubert, B., Ungar, P. WAS THE GIANT SHORT-FACED BEAR ARCTODUS
SIMUS A HYPER-SCAVENGER? A NEW APPROACH TO THE DIETARY STUDY OF URSIDS USING
DENTAL MICROWEAR TEXTURES

Saarinen, J., Karme, A., Uno, K., Saila, L. NEW APPROACH TO MAMMALIAN PALEOECOLOGY -
OCCLUSAL WEAR ANGLES OF MOLAR TEETH AS A MEASURE OF DIET ABRASIVENESS IN
ELEPHANTS AND THEIR FOSSIL RELATIVES (MAMMALIA, PROBOSCIDEA)

Desantis, L., Scott, J., Schubert, B., Donohue, S., Mccray, B. DIRECT COMPARISONS OF 2D AND 3D
DENTAL MICROWEAR PROXIES IN EXTANT HERBIVOROUS AND CARNIVOROUS MAMMALS: THE
IMPORTANCE OF DEPTH AND OBSERVER CONSISTENCY FOR RESOLVING DIET

Barron-Ortiz, C., Mihlbachler, M., Rankin, B., Theodor, J. INVESTIGATING THE APPLICABILITY OF
OUTLINE-BASED GEOMETRIC MORPHOMETRIC TECHNIQUES TO THE STUDY OF UNGULATE
MESOWEAR

Cavin, J., Samuels, J. MESOWEAR AND HYPSODONTY THROUGH TIME IN HYPERTRAGULIDS
(ARTIODACTYLA) FROM THE TURTLE COVE MEMBER OF THE JOHN DAY FORMATION OF
OREGON

Hopkins, S. DIFFERENTIAL TIMING OF HYPSODONTY EVOLUTION IN LARGE AND SMALL
MAMMALS INDICATES COMPLEX FORCING OF CROWN HEIGHT EVOLUTION

Famoso, N., Davis, E. FRACTAL DIMENSIONALITY AS A MEASURE OF OCCLUSAL ENAMEL
COMPLEXITY IN EQUIDAE (MAMMALIA: PERISSODACTYLA)

BREAK

Gould, F. TO 3D OR NOT TO 3D: DO 3D SURFACE ANALYSES IMPROVE ECOMORPHOLOGICAL
INFERENCES?

Fox, D., Keller, J., Haveles, A., Bagley, B. DIETARY RECONSTRUCTION OF PLIO-PLEISTOCENE
RODENTS FROM SOUTHWEST KANSAS USING STABLE CARBON ISOTOPES AND THREE
DIMENSIONAL TOOTH SHAPE METRICS

Pineda Munoz, S., Evans, A. WHICH TOOTH BEST REPRESENTS WHOLE TOOTH ROW DENTAL
COMPLEXITY IN MAMMALS?

Calede, J., Glusman, J. DISPARITY IN THE MOLAR MORPHOLOGY OF EXTANT AND FOSSIL
GOPHERS (RODENTIA, GEOMYIDAE) IMPLICATIONS FOR TAXONOMIC RICHNESS

© 2013 by the Society of Vertebrate Paleontology
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WEDNESDAY MORNING, OCTOBER 30, 2013
Technical Session II (CONTINUED)

Mchorse, B., Scott, E., Mclaughlin, W., Davis, E., Hopkins, S. IDENTIFYING ISOLATED POSTCRANIA
USING DISCRIMINANT ANALYSIS

Den Boer, W., Kear, B. EVIDENCE FOR ECO-MORPH DIVERSITY WITHIN OLIGO-MIOCENE
MACROPODIFORMS

Cuozzo, F., Sauther, M. WISDOM OF THE BONES: HOW PATTERNS OF TRAUMA AND PATHOLOGY
IN A WILD LEMUR COMMUNITY INFORM THE PALEOECOLOGY OF MADAGASCAR’S RECENTLY
EXTINCT LEMURS AND EARLIER EOCENE LEMURIFORM PRIMATES

Miller, J., Behrensmeyer, A., Lyons, K., Ete, T. SIZE-BIASED MODERN BONE ACCUMULATIONS CAN
ACCURATELY RECORD WHOLE-COMMUNITY ECOLOGY

WEDNESDAY AFTERNOON, OCTOBER 30, 2013

Technical Session II1
Westin Bonaventure Hotel & Suites, San Francisco Ballroom
MODERATORS: Mark Loewen and Andrew Farke

Nabavizadeh, A. JAW MECHANICS IN ORNITHISCHIAN DINOSAURS AND THE EVOLUTIONARY
RELATIONSHIP BETWEEN MORPHOLOGY AND BITE FORCE

Spencer, M. PHYLOGENETIC AND BIOGEOGRAPHIC ASSESSMENT OF ORNITHISCHIAN
DIVERSITY THROUGHOUT THE MESOZOIC: A SPECIES-LEVEL ANALYSIS OF PHYLOGENY FROM
ORIGIN TO EXTINCTION

Loewen, M., Kirkland, J. THE EVOLUTION AND BIOGEOGRAPHIC DISTRIBUTION OF
ANKYLOSAURIA: NEW INSIGHTS FROM A COMPREHENSIVE PHYLOGENETIC ANALY SIS

Arbour, V., Currie, P. THE ORIGIN OF THE ANKYLOSAURID TAIL CLUB

Maiorino, L., Farke, A., Kotsakis, T., Piras, P. CRANIAL AND MANDIBULAR SHAPE CHANGES
DURING THE EVOLUTION OF CERATOPSIAN DINOSAURS

Farke, A., Maxwell, D., Cifelli, R., Wedel, M. BIOGEOGRAPHY OF BASAL NEOCERATOPSIAN
DINOSAURS ILLUMINATED BY A SKULL FROM THE CLOVERLY FORMATION (LOWER
CRETACEOUS) OF MONTANA

Currie, P., Holmes, R., Ryan, M., Coy, C., Koppelhus, E. THE SMALLEST, ARTICULATED
CERATOPSID (DINOSAURIA)

Hedrick, B., Dodson, P. LUJIATUN PSITTACOSAURIDS: UNDERSTANDING INDIVIDUAL AND
TAPHONOMIC VARIATION USING 3D GEOMETRIC MORPHOMETRICS

Bourke, J., Porter, W., Lyson, T., Schachner, E., Bell, P. NASAL TURBINATES IN
PACHYCEPHALOSAURIDS (DINOSAURIA: ORNITHISCHIA): RECONSTRUCTING NASAL ANATOMY
AND AIRFLOW, WITH IMPLICATIONS FOR PHYSIOLOGY

Mallon, J., Evans, D. PACHYCEPHALOSAUR DOMES: ALLOCHTHONOUS OR AUTOCHTHONOUS?

25



WEDNESDAY AFTERNOON, OCTOBER 30, 2013

Technical Session IV
Westin Bonaventure Hotel & Suites, Sacramento Ballroom
MODERATORS: Anthony Barnosky and Darin Croft

1:45  Croft, D., Anaya, F., Catena, A., Ciancio, M., Engelman, R. NEW SPECIES, LOCAL FAUNAS, AND
PALEOENVIRONMENTAL DATA FOR THE MIDDLE MIOCENE QUEBRADA HONDA FAUNA,
BOLIVIA

2:00  Luna, D., Flynn, J., Croft, D., Wyss, A. TAXONOMY, BIOGEOGRAPHY, AND PHYLOGENY OF
MIOCENE ENDEMIC SOUTH AMERICAN UNGULATES (MAMMALIA) FROM THE LAGUNA DEL
LAJA REGION, ANDEAN MAIN RANGE, CENTRAL CHILE

2:15  West, A,, Flynn, J., Croft, D., Wyss, A. A QUANTITATIVE MODEL FOR MORPHOLOGICAL
EVOLUTION IN THE INTERATHERIIDAE (TYPOTHERIA, NOTOUNGULATA, MAMMALIA) AS A
RESPONSE TO CLIMATIC AND TECTONIC CHANGES

2:30  Tejada Lara, J., Macfadden, B., Antoine, P., Flynn, J., Salas Gismondi, R. EVOLUTION OF MIOCENE
AMAZONIAN ECOSYSTEMS: CAN OLD MAMMALS REVEAL SOMETHING NEW?

2:45  Stromberg, C., Dunn, R., Madden, R., Kohn, M., Carlini, A. WHERE HAVE ALL THE GRASSES GONE?:
NEW MIDDLE MIOCENE PHYTOLITH RECORDS REVEAL THAT GRASSLANDS PLAYED A MINOR
ROLE IN HYPSODONTY EVOLUTION IN SOUTHERN SOUTH AMERICA

3:00 Bloch, J., Wood, A., Rincon Burbano, A., Woodruff, E., Foster, D. FIRST FOSSILS OF A PLATYRRHINE
MONKEY FROM PANAMA PROVIDE EVIDENCE FOR MAMMALIAN DISPERSAL ACROSS THE
CENTRAL AMERICAN SEAWAY IN THE EARLY MIOCENE

3:15  Morgan, G., Czaplewski, N., Rincon, A., Wood, A., Macfadden, B. AN EARLY MIOCENE BAT
(CHIROPTERA: PHYLLOSTOMIDAE) FROM PANAMA AND MID CENOZOIC CHIROPTERAN
DISPERSALS BETWEEN THE AMERICAS

3:30 Macfadden, B. AGE OF THE TARIJA FAUNA, BOLIVIA: IMPLICATIONS FOR EQUUS DISPERSAL
AND CALIBRATION OF GABI 3

3:45  Barnosky, A., Lindsey, E., Villavecencio, N., Marshall, C. ESTABLISHING THE CHRONOLOGY OF
QUATERNARY MEGAFAUNAL EXTINCTION IN SOUTH AMERICA

4:00  Koch, P., Pires, M., Guimaraes, P. THE ROLE OF NETWORK STRUCTURE IN PLEISTOCENE
MEGAFAUNA EXTINCTIONS

WEDNESDAY AFTERNOON, OCTOBER 30, 2013

Technical Session V
Westin Bonaventure Hotel & Suites, San Jose Ballroom
MODERATORS: Massimo Delfino and Takuya Konishi

1:45  Apesteguia, S., Garberoglio, F. THE RETURN OF NAJASH: NEW, BETTER PRESERVED SPECIMENS
CHANGE THE FACE OF THE BASALMOST SNAKE

2:00  Head, J., Bloch, J., Moreno-Bernal, J., Rincon Burbano, A., Bourque, J. CRANIAL OSTEOLOGY, BODY
SIZE, SYSTEMATICS, AND ECOLOGY OF THE GIANT PALEOCENE SNAKE TITANOBOA
CERREJONENSIS

2:15  Delfino, M., Bolet, A., Fortuny, J., Robles, J., Alba, D. A NEW EXTINCT SPECIES OF BLANUS
(AMPHISBAENIA, BLANIDAE) FROM THE IBERIAN MIOCENE BASED ON THE FIRST KNOWN
EUROPEAN AMPHISBAENIAN FOSSIL SKULL
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WEDNESDAY AFTERNOON, OCTOBER 30, 2013

Technical Session V (Continued)

Kemp, M., Hadly, E. SIZE-BIASED EXTINCTION EXHIBITED BY QUATERNARY CARIBBEAN
LIZARDS

Demar, D., Wilson, G. SQUAMATE TURNOVER IN THE 2 MILLION YEARS LEADING UP TO AND
ACROSS THE K-PG BOUNDARY IN NORTHEASTERN MONTANA: EVIDENCE FOR A COMPLEX
EXTINCTION SCENARIO

Conrad, J., Wang, Y., Xu, X., Pyron, A., Clark, J. SKELETON OF A HEAVILY ARMORED AND LONG
LEGGED MIDDLE JURASSIC LIZARD (SQUAMATA, REPTILIA)

Richter, A., Knotschke, N., Kosma, R., Sobral, G., Wings, O. THE FIRST MESOZOIC LIZARD FROM
NORTHERN GERMANY (PARAMACELLODIDAE, LATE JURASSIC, LANGENBERG QUARRY) AND
ITS TAPHONOMY

Konishi, T., Newbrey, M., Caldwell, M. WHO GETS TO EAT WHAT: NICHE PARTITIONING BETWEEN
PHYLOGENETICALLY CLOSELY RELATED BUT MORPHOLOGICALLY DISPARATE MOSASAURS
(MOSASAURIDAE: MOSASAURINAE), MOSASAURUS MISSOURIENSIS AND PROGNATHODON
OVERTONI, BASED ON NEW MATERIAL FROM THE UPPER CAMPANIAN BEARPAW FORMATION,
ALBERTA CANADA

Sato, T., Cheng, Y., Wu, X., Shan, H. A NEW NOTHOSAUROID (REPTILIA, SAUROTPERYGIA) FROM
THE MIDDLE TRIASSIC OF CHINA

Scheyer, T., Neenan, J. BONE HISTOLOGY OF PLACODONT MARINE REPTILES (SAUROPTERYGIA)
FROM EUROPE

WEDNESDAY AFTERNOON, OCTOBER 30, 2013

Poster Session I
Westin Bonaventure Hotel & Suites, Exhibit Hall
Authors must be present from 4:15 - 6:15 p.m.
Posters must be removed by 6:30 p.m.

Sadleir, R., Makovicky, P., Hutchinson, J. COMPARATIVE MASS ESTIMATE METHODS OF 3D
DIGITAL MODELS OF ORNITHISCHIAN SKELETONS AND GASTROLITHS

White, D. PHYLOGENETIC VERSUS SERIAL VARIATION IN THE ORNITHISCHIAN DINOSAUR
AXIAL SKELETON: A GEOMETRIC MORPHOMETRIC STUDY

Poole, K. FINITE ELEMENT ANALYSIS OF THE CARPUS OF CAMPTOSAURUS AND THE
EVOLUTION OF CARPAL FUSION IN ANKYLOPOLLEXIA

Krumenacker, L., Britt, B., Varricchio, D., Scheetz, R., Fearon, J. OSTEOLOGICAL OBSERVATIONS
ON NEW SPECIMENS OF ORYCTODROMEUS SP. FROM THE BLACKLEAF FORMATION OF
MONTANA AND THE WAYAN FORMATION OF IDAHO

Takasaki, R., Kobayashi, Y., Chiba, K. REANALYSIS OF NIPPONOSAURUS SACHALINENSIS
(ORNITHOPODA: DINOSAURIA) FROM UPPER CRETACEOUS OF SOUTHERN SAKHALIN AND ITS
PHYLOGENETIC STATUS WITHIN LAMBEOSAURINAE

Marquart, C. MORPHOMETRIC APPROACHES TO TAXONOMIC QUESTIONS IN IGUANODONTIAN
DINOSAURS

Clayton, K., Loewen, M., Irmis, R. PHYLOGENETIC UTILITY OF HADROSAURID DINOSAUR
(ORNITHISCHIA: ORNITHOPODA) INTEGUMENTARY IMPRESSIONS
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WEDNESDAY AFTERNOON, OCTOBER 30, 2013
Poster Session I (CONTINUED)

Prieto-Marquez, A., Serrano Braiias, C., Torres Rodriguez, E., Reyes Luna, P., Espinosa Chavez, B.
JUVENILE SAUROLOPHINE SPECIMENS (DINOSAURIA: HADROSAURIDAE) FROM THE LATE
CAMPANIAN (CRETACEOUS) OF NORTHEASTERN MEXICO

Rivera-Sylva, H., Barron, C. DENTAL MICROWEAR ANALYSIS OF THE LATE CRETACEOUS (LATE
CAMPANIAN) HADROSAURS FROM THE CERRO DEL PUEBLO FORMATION, NORTHERN MEXICO

Corresponding board numbers in left hand column
Noto, C., Main, D., Poole, K. PHYLOGENETIC AND BIOSTRATIGRAPHIC IMPLICATIONS OF NEW
POSTCRANIAL MATERIAL OF PROTOHADROS (ORNITHOPODA, HADROSAUROIDEA) FROM THE
WOODBINE FORMATION OF TEXAS

Kay, D., Erickson, G., Norell, M. EVOLUTION OF CERATOPSIAN DENTAL MICROSTRUCTURE

Morschhauser, E., Lamanna, M. A REEVALUATION OF THE OSSIFIED HYOID APPARATUS OF
PROTOCERATOPS ANDREWSI (ORNITHISCHIA: CERATOPSIA) AND A REVIEW OF HYOID
ELEMENTS IN ORNITHISCHIAN DINOSAURS

Varriale, F. THE UNIQUE PREMAXILLARY DENTITION OF YINLONG DOWNSI, AND THE
MORPHOLOGY, FUNCTION, AND EVOLUTION OF PREMAXILLARY TEETH IN CERATOPSIA

Ryan, M., Holmes, R., Mallon, J. A NEW RELICT BASAL CERATOPSID FROM THE OLDMAN
FORMATION (CAMPANIAN) OF ALBERTA WITH IMPLICATIONS FOR CENTROSAURINE
EVOLUTION

Tanoue, K., Li, D., You, H. TOOTH REPLACEMENT PATTERN IN MAXILLARY DENTITION OF
BASAL NEOCERATOPSIA (ORNITHISCHIA, DINOSAURIA)

Vanburen, C., Campione, N., Tanke, D., Evans, D. TESTING ADAPTIVE HYPOTHESES FOR ANTERIOR
CERVICAL FUSION IN CERATOPSIA

Campbell, J., Ryan, M., Schroder-Adams, C., Holmes, R., Evans, D. A SPECIMEN-BASED
PHYLOGENETIC ANALYSIS OF THE CHASMOSAURINE CERATOPSID CHASMOSAURUS
(ORNITHISCHIA) FROM THE UPPER CRETACEOUS (CAMPANIAN) DINOSAUR PARK FORMATION
OF WESTERN CANADA SUGGESTS THE VALIDITY OF ONLY ONE SPECIES

Kirkland, J., Alcala, L., Loewen, M., Espilez, E., Mampel, L. NEW NODOSAURID ANKYLOSAUR
(DINOSAURIA) FROM THE LOWER ALBIAN ESCUCHA FORMATION, TERUEL, SPAIN REVEALS
THAT SINCE THEIR APTTAN ORIGIN, NODOSAURID SPECIES IN NORTH AMERICA AND EUROPE
DEFINE PALEOBIOGEOGRAPHICALLY SEPARATE CLADES

Alicea, J., Loewen, M. NEW MINOTAURASAURUS MATERIAL FROM THE DJODOKTA FORMATION
ESTABLISHES NEW TAXONOMIC AND STRATIGRAPHIC CRITERIA FOR THE TAXON

Wiersma, J., Irmis, R. A NEW ANKYLOSAURID DINOSAUR (ORNITHISCHIA: THYREOPHORA)
FROM THE UPPER CAMPANIAN KAIPAROWITS FORMATION OF GRAND STAIRCASE-ESCALANTE
NATIONAL MONUMENT, SOUTHERN UTAH

Yang, J., You, H,, Li, D., Kong, D. A NEW ANKYLOSAUR DINOSAUR FROM THE EARLY
CRETACEOUS HEKOU GROUP OF LANZHOU-MINHE BASIN, NORTH-CENTRAL CHINA

Sullivan, R., Arbour, V., Burns, M., Lucas, S. A NEW ANKYLOSAURID DINOSAUR (ORNITHISCHIA,
ANKYLOSAURIA) FROM THE UPPER CRETACEOUS KIRTLAND FORMATION, SAN JUAN BASIN,
NEW MEXICO, USA

Corresponding board numbers in left hand column
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WEDNESDAY AFTERNOON, OCTOBER 30, 2013
Poster Session I (CONTINUED)

Bramble, K., Arbour, V., Currie, P. INTERPRETING THE FACIAL INTEGUMENT OF ANKYLOSAURS

Burns, M., Hayashi, S., Currie, P., Watabe, M. GROWTH, DEVELOPMENT, AND THE PROBLEM OF
ANKYLOSAURIAN ONTOGENY

Redelstorff, R., Huebner, T., Chinsamy-Turan, A., Sander, M. BONE HISTOLOGY OF THE
STEGOSAUR KENTROSAURUS AETHIOPICUS (ORNITHISCHIA: THYREOPHORA) FROM THE UPPER
JURASSIC OF TANZANIA

O'Keefe, F., Byrd, C. ANATOMY OF A NEONATE SKULL OF DOLICHORHYNCHOPS
(PLESIOSAURIA)

Kato, T., Tanabe, K. TOOTH IMPLANTATION AND REPLACEMENT IN POLYCOTYLID
PLESIOSAURS

Byrd, C. ONTOGENETIC VARIATION AMONG POLYCOTYLID PLESIOSAURS (SAUROPTERYGIA:
PLESIOSAURIA) AND ITS IMPLICATIONS FOR PLESIOSAUR GROWTH

Serratos, D. J., Druckenmiller, P. OSTEOLOGY OF A NEW SPECIMEN OF AN ELASMOSAURID
PLESIOSAUR (REPTILIA: SAUROPTERYGIA) FROM THE UPPER CRETACEOUS BEARPAW SHALE,
MONTANA

Araujo, R., Lindgren, J., Jacobs, L., Polcyn, M., Schulp, A. PHYLOGENY AND PAEDOMORPHISM IN
ANGOLAN MAASTRICHTIAN ELASMOSAURIDS

Ma, L., Jiang, D., Rieppel, O., Motani, R., Tintori, A. A NEW PISTOSAUROID (REPTILIA:
SAUROPTERYGIA) FROM THE LATEST LADINIAN XINGYI MARINE VERTEBRATE LEVEL,
SOUTHWESTERN CHINA

Ji, C., Jiang, D., Rieppel, O., Motani, R., Tintori, A. A NEW SPECIMEN OF NOTHOSAURUS YOUNGI
FROM THE MIDDLE TRIASSIC OF SOUTH CHINA BLURRING THE DISTINCTION BETWEEN
NOTHOSAURUS AND LARIOSAURUS

Jiang, D., Rieppel, O., Motani, R., Tintori, A., Ji, C. EFFECT OF NEW RECORDS OF EARLY AND
MIDDLE TRIASSIC EOSAUROPTERYGIANS FROM SOUTH CHINA ON RECONSTRUCTION OF
SAUROPTERYGIAN TREE TOPOLOGY

Mccartney, J. USING VERTEBRAL MORPHOLOGY TO PREDICT HABITAT PREFERENCE IN
EXTINCT SNAKES

D'Amore, D. USING GEOMETRIC MORPHOMETRICS TO QUANTIFY SHAPE-SIZE HETERODONTY
IN NON-MAMMALIAN TAXA: A CASE STUDY INVESTIGATING DENTAL ONTOGENY IN THE NILE
MONITOR, VARANUS NILOTICUS

Ferrer, E. WHY HIGHER SPECIES DIVERSITY DOES NOT ALWAYS EQUAL HIGHER
MORPHOLOGICAL DISPARITY: AN EXAMPLE FROM VARANID LIZARDS

Buynevich, I., Wiest, L., Bien, D., Smith, K., Nyquist, J. GEOPHYSICAL IMAGING OF SNAKE
BURROWS IN AEOLIAN SANDS: IMPLICATIONS FOR THE FOSSIL RECORD OF SQUAMATES

Petermann, H., Field, D. A NEW CT-BASED ANALYTICAL APPROACH FOR EXPLORING
TAPHONOMIC BIASES IN TERRESTRIAL VERTEBRATE ASSEMBLAGES

Corresponding board numbers in left hand column
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WEDNESDAY AFTERNOON, OCTOBER 30, 2013
Poster Session I (CONTINUED)

Olori, J., Bell, C., Jass, C. THE PLEISTOCENE HERPETOFAUNA FROM ROOM 2 OF CATHEDRAL
CAVE, WHITE PINE COUNTY, NEVADA

Scarpetta, S., Kemp, M., Hadly, E. ANCIENT DNA AND THE ROLE OF ISLAND FRAGMENTATION IN
DIVERGENCE OF LIZARDS OF THE GENUS AMEIVA

Bolet, A., Delfino, M., Fortuny, J., Almécija, S., Alba, D. A PARTIAL SKULL OF OPHISAURUS
(SQUAMATA, ANGUIDAE) FROM THE MIOCENE OF CATALONIA (NE IBERIAN PENINSULA)

Cernansky, A., Rage, J., Klembara, J. WIESBADEN - AMONEBURG IN GERMANY: THE FIRST STEPS
OF THE MODERN SQUAMATE FAUNA IN EUROPE DURING THE EARLIEST MIOCENE

Chovanec, K., Schubert, B., Mead, J. NON-ANGUIMORPH LIZARDS FROM THE LATE OLIGOCENE
AND EARLY MIOCENE OF NORTHERN FLORIDA, USA AND IMPLICATIONS FOR NEW WORLD
SQUAMATE BIOGEOGRAPHY

Starck, E., Welsh, E. THE FIRST REPORTED RECORD OF OLIGOCENE IGUANIDAE (REPTILIA:
SQUAMATA) FROM THE WHITE RIVER GROUP OF BADLANDS NATIONAL PARK, SOUTH DAKOTA

Croghan, J., Palci, A., Caldwell, M., Breithaupt, B. H. SYSTEMATICS OF THE 32 MY OLD
AGGREGATION OF SNAKES FROM THE WHITE RIVER FORMATION: REDEFINING THE ERYCINAE
WITHIN BOOIDEA

Folie, A., Rana, R., Augé, M., Kumar, K., Smith, T. NEW LIZARDS FROM THE EARLY EOCENE
VASTAN LIGNITE MINE OF INDIA

Elshafie, S., Head, J. DIVERSITY AND BODY SIZE EVOLUTION OF ANGUID LIZARDS THROUGH
CLIMATIC TRANSITIONS OF THE NORTH AMERICAN CENOZOIC

Nydam, R. LIZARDS FROM THE JUDITH RIVER FORMATION (UPPER CRETACEOUS), HILL
COUNTY, MONTANA

Japundzic, D., Campbell, M., Krizmanic, K., Caldwell, M. A NEW CENOMANIAN-TURONIAN
PONTOSAUR FROM CROATIA

Campbell, M., Krizmanic, K., Japundzic, D., Caldwell, M. A NEW OPHIDIOMORPH TAXON FROM THE
TURONIAN OF CROATIA

Schulp, A., Jagt, J. A NEW MOSASAUR FROM THE TYPE MAASTRICHTIAN

Street, H., Caldwell, M., Konishi, T. MOSASAURUS LEMONNIERI DOLLO, 1889: A DISTINCT AND
DIAGNOSABLE TAXON OF MOSASAURINE MOSASAUR

Jimenez-Huidobro, P., Caldwell, M. TYLOSAURUS KANSASENSIS, T. PRORIGER, AND T. NEPAEOLICUS:
CAN THEY BE DIFFERENTIALLY DIAGNOSED?

Trevethan, . THERMOREGULATORY STATUS OF MOSASAURS FROM THE WESTERN INTERIOR
SEAWAY OF KANSAS, USA

Matthews, T., Patterson, D. THE PALEOECOLOGY OF THE FROGS FROM THE EARLY PLIOCENE
SITE OF LANGEBAANWEG (WEST COAST, SOUTH AFRICA)

Bredehoeft, K., Samuels, J. DIVERSITY IN FROGS (RANIDAE) FROM THE HAGERMAN LOCAL
FAUNA, PLIOCENE OF IDAHO

Corresponding board numbers in left hand column
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WEDNESDAY AFTERNOON, OCTOBER 30, 2013
Poster Session I (CONTINUED)

Jacisin, J., Hopkins, S. DESCRIPTION, CLASSIFICATION, AND PALEOECOLOGY OF THE
OLIGOCENE SALAMANDERS OF OREGON.

Blackburn, D., Roberts, E., Stevens, N. A LATE OLIGOCENE ANURAN FAUNA FROM THE NSUNGWE
FORMATION, SOUTHWESTERN TANZANIA

Canoville, A., Chinsamy-Turan, A. BONE MICROSTRUCTURE PROVIDES NEW EVIDENCE FOR
TERRESTRIAL LIFESTYLE ADAPTATIONS FOR THE LOWER TRIASSIC STEREOSPONDYL
LYDEKKERINA (TETRAPODA: TEMNOSPONDYLI)

Huertas, S., Steyer, J., Segalen, L., Sidor, C., Angielczyk, K. PALEOHISTOLOGY AND
BIOGEOCHEMISTRY OF TRIASSIC TEMNOSPONDYLS FROM TANZANIA AND ZAMBIA:
IMPLICATIONS FOR TAPHONOMY OF THE KAROO SYSTEM

Dilkes, D. THE CARPUS AND TARSUS OF TEMNOSPONDYLI

Mchugh, J. INCORPORATING LIFE HISTORY TRAITS AS DISCRETE MORPHOLOGICAL
CHARACTERS IN PHYLOGENY RECONSTRUCTION

Beightol V, C., Huttenlocker, A. K., Peecook, B., Sidor, C., Smith, R. A NEW BASAL STEREOSPONDYL
(TEMNOSPONDYLI) FROM THE LOWER TRIASSIC FREMOUW FORMATION OF ANTARCTICA

Angielczyk, K., Cisneros, J., Marsicano, C., Smith, R., Gostling, N. NEW VERTEBRATES FROM THE
PERMIAN PEDRA DE FOGO FORMATION, PARNAIBA BASIN, NORTHEASTERN BRAZIL

Fraser, N., Clack, J., Millward, D., Davies, S., Marshall, J. NEW VERTEBRATE FAUNAS FROM THE
EARLIEST CARBONIFEROUS OF SCOTLAND

Hastings, A., Bourque, J., Bloch, J., Rincon Burbano, A., Jaramillo, C. NEW FOSSIL LUNGFISHES
(DIPNOI, LEPIDOSIRENIDAE) FROM THE PALEOGENE OF NORTHERN SOUTH AMERICA AND NEW
METHODS FOR TOOTHPLATE IDENTIFICATION

Chen, G., Chang, M., Liu, H. A LATE EOCENE PROCYPRIS-LIKE CYPRINID (TELEOSTEI, PISCES)
FROM SOUTH CHINA

Liu, J., Wilson, M., Murray, A. NORTH AMERICAN EOCENE SUCKERS AND THEIR IMPLICATIONS
FOR THE SYSTEMATICS OF CATOSTOMIDAE (OSTARIOPHYSI, CYPRINIFORMES)

Stevens, W., Claeson, K., Stevens, N. ALESTID FISHES FROM THE LATE OLIGOCENE NSUNGWE
FORMATION OF TANZANIA

Divay, J., Murray, A. ICHTHYOFAUNA OF THE CYPRESS HILLS FORMATION (LATE EOCENE—
EARLY OLIGOCENE), EASTEND AREA, SASKATCHEWAN, CANADA

Argyriou, T., Murray, A. FISH DIVERSITY AND PALEOENVIRONMENTS FROM THE LATE
MIOCENE OF SAHABI, LIBYA

Murray, A., Argyriou, T., Cook, T. ELASMOBRANCHS OF THE LOWER JBEL QATRANI FORMATION,
FAYUM, EGYPT

Shimada, K., Welton, B., Long, D. A NEW FOSSIL MEGAMOUTH SHARK (LAMNIFORMES:
MEGACHASMIDAE) FROM THE OLIGO-MIOCENE OF THE WESTERN UNITED STATES

Pimiento, C., Balk, M. CHRONOCLINAL BODY SIZE INCREASE OF THE EXTINCT GIANT SHARK
MEGALODON (CARCHARCOLES MEGALODON)

Corresponding board numbers in left hand column

October 2013—PROGRAM AND ABSTRACTS 31



75

76

77

78

79

80

81

82

83

84

85

86

87

88

&9

90

32

WEDNESDAY AFTERNOON, OCTOBER 30, 2013
Poster Session I (CONTINUED)

Hastie, D., Fitzgerald, E. A NEW ELASMOBRANCH ASSEMBLAGE FROM THE LATE MIOCENE OF
AUSTRALIA SHEDS LIGHT ON THE EVOLUTION OF SHARK DIVERSITY IN THE SOUTHERN OCEAN

Soto, L., Macfadden, B. NEW CHONDRICHTHYAN FAUNA FROM MIDDLE MIOCENE
(BARSTOVIAN), GADSEN COUNTY, FLORIDA, USA.

Biasatti, D., Godfrey, S., Cooper, L. PALEOECOLOGIES AND PALEOCLIMATES OF MIOCENE SHARK
TAXA FROM CALVERT CLIFFS, MARYLAND, USA: EVIDENCE FROM STABLE CARBON AND
OXYGEN ISOTOPES

Maisch, Iv, H., Becker, M., Chamberlain,, Jr., J. CHONDRICHTHYAN REMAINS FROM THE SHARK
RIVER FORMATION (MIDDLE EOCENE) AND KIRKWOOD FORMATION (EARLY MIOCENE) LAG
DEPOSIT, MONMOUTH COUNTY, NEW JERSEY

Woodruff, E., Burleigh, G., Bloch, J. SUPERTREE PERSPECTIVES ON THE PHYLOGENY OF FOSSIL
AND EXTANT MAMMALS

Halliday, T., Upchurch, P., Goswami, A. A PHYLOGENETIC ANALYSIS OF PALAEOCENE
MAMMALS: IMPLICATIONS FOR THE ORIGIN OF PLACENTAL MAMMAL ORDERS

Williamson, T., Brusatte, S. NEW SPECIMENS OF WORTMANIA (MAMMALIA, TAENIODONTA) FROM
THE EARLY PALEOCENE (PUERCAN) OF NEW MEXICO

Eberle, J., Lofgren, D., Hettinger, R., Mccomas, K., Soltis, C. A NEW PUERCAN FAUNA FROM
WYOMING'S GREAT DIVIDE BASIN

Penkrot, T., Zack, S., Strait, S. THE DIVERSITY OF SMALL MAMMALIAN TARSALS FROM CASTLE
GARDENS, EARLIEST EOCENE OF WYOMING

Strait, S., Bloch, J., Morse, P., Boyer, D. DIVERSITY AND ABUNDANCE OF LATE
PALEOCENE/EARLY EOCENE MULTITUBERCULATA FROM THE SOUTHEASTERN BIG HORN
BASIN, WYOMING

Smith, T., Russell, D., Habersetzer, J., Gunnell, G. DIVERSITY OF ARCHAEONYCTERID BATS IN THE
EARLY EOCENE OF EUROPE

Ahrens, H. FOOT POSTURE IN EARLY EOCENE HYAENODONTIDAE AND OXYAENIDAE FROM
WYOMING

Chew, A. MAMMALIAN FAUNAL RESPONSE TO THE ETM2 AND H2 HYPERTHERMAL EVENTS IN
THE CENTRAL PART OF THE BIGHORN BASIN, WY

Rose, K., Dunn, R., Grande, L. NEW EARLY EOCENE PANTOLESTID SKELETON FROM FOSSIL
BUTTE MEMBER, WYOMING, AND SKELETAL ONTOGENY IN PANTOLESTIDAE (MAMMALIA,
PANTOLESTA)

Moore, J. INVESTIGATING THE INFLUENCE OF TAXON AND ECOLOGY ON TAPHONOMIC
MODIFICATION

Santos, G., Cortez, C., Garibay, A., Magallanes, 1., Parham, J. NEW RECORDS OF TERRESTRIAL
VERTEBRATES FROM AN EOCENE BONEBED IN ORANGE COUNTY, CALIFORNIA

Corresponding board numbers in left hand column
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WEDNESDAY AFTERNOON, OCTOBER 30, 2013
Poster Session I (CONTINUED)

Campisano, C., Kirk, E., Townsend, K., Deino, A., Mcdowell, F. GEOCHRONOLOGICAL AND
TAXONOMICAL REVISION OF THE MIDDLE EOCENE WHISTLER SQUAT QUARRY (DEVIL'S
GRAVEYARD FORMATION, TEXAS) AND IMPLICATIONS FOR THE EARLY UINTAN IN WEST
TEXAS

Naylor, E., Krause, C., Stevens, N. PHYLOGENETIC AND FUNCTIONAL CUES IN MICROMAMMAL
TARSAL BONES FROM THE LATE OLIGOCENE NSUNGWE FORMATION OF SOUTHWESTERN
TANZANIA

Bommersbach, B., Anemone, R., Emerson, C. PREDICTIVE MODELING IN THE SEARCH FOR
VERTEBRATE FOSSILS: GEOGRAPHIC OBJECT BASED IMAGE ANALYSIS (GEOBIA) IN THE
EOCENE OF WYOMING

Habersetzer, J., Engels, S., Smith, K. DIVERSE STRATEGIES FOR IMPROVING CT SCANS OF
VERTEBRATE FOSSILS

Reynoso, D., Spell, T. EVOLUTION OF DENTITION IN MEROEHYRAX FROM THE LATE OLIGOCENE
OF KENYA: PALEONTOLOGICAL ANALYSIS AND “AR/*’AR DATING

Koda, Y., Saegusa, H., Ando, H., lizumi, K. THE FIRST NEARLY COMPLETE SKULL OF
STEGOLOPHODON (STEGODONTIDAE, PROBOSCIDEA) FROM THE LOWER MIOCENE OF JAPAN

Sanders, W. CLASSIFICATION AND BIOCHRONOLOGY OF AFRICAN MIOCENE PROBOSCIDEANS

El Adli, J., Cherney, M., Fisher, D., Harris, J., Farrell, A. LAST YEARS OF LIFE AND SEASON OF
DEATH OF A COLUMBIAN MAMMOTH FROM RANCHO LA BREA

Chiba, K., Kobayashi, Y., Jacobs, L., Graf, J., Tanaka, K. A ROBUST DESMOSTYLID FROM
HOKKAIDO, JAPAN, AND THE FEEDING STYLE OF DESMOSTYLIDS

Uno, H., Taru, H., Kohno, N. INTRA-TOOTH VARIATION IN MULTI-ELEMENTARY ISOTOPE
ANALYSES ALONG GROWTH-LINES OF TOOTH ENAMEL OF DESMOSTYLUS (MAMMALIA,
AFROTHERIA)

Whalen, C., Fisher, D., Rountrey, A., Holmes, C. QUANTITATIVE APPROACH TO RIB
IDENTIFICATION AT AN ALASKAN PLEISTOCENE SITE

Kalthoff, D. EXTREMELY COARSE USE WEAR FEATURES IN TEETH OF AARDVARKS
(MAMMALIA, TUBULIDENTATA, ORYCTEROPUS AFER)

Frobisch, J., Walther, M. THE QUALITY OF THE FOSSIL RECORD OF ANOMODONTS (SYNAPSIDA,
THERAPSIDA)

Sullivan, C., Liu, J., Roberts, E., Huang, T., Yang, C. THE STRUCTURE OF THE PELVIS IN
TRITYLODONTIDS (SYNAPSIDA, EUCYNODONTIA) AND ITS PHYLOGENETIC AND FUNCTIONAL
IMPLICATIONS

Liu, J., Li, L., Sullivan, C. NEW TETRAPOD FOSSILS FROM THE TRIASSIC TONGCHUAN
FORMATION OF SHANXI PROVINCE, CHINA, AND THE AGE OF THE SINOKANNNEMEYERIA-
SHANSISUCHUS ASSEMBLAGE

Viglietti, P., Smith, R., Compton, J., Botha-Brink, J. LYSTROSAURUS BONEBED ORIGINS AND THEIR
PALAEOENVIRONMENTAL IMPLICATIONS FOR THE EARLIEST TRIASSIC KAROO BASIN, SOUTH
AFRICA

Corresponding board numbers in left hand column

October 2013—PROGRAM AND ABSTRACTS 33



107

108
109
110

111

112

113

114

115

116

117

118

119

120

121

122

34

WEDNESDAY AFTERNOON, OCTOBER 30, 2013
Poster Session I (CONTINUED)

Jansen, M., Reisz, R., Kammerer, C., Frobisch, J. A NEW BASAL DINOCEPHALIAN FROM THE
MIDDLE PERMIAN MEZEN FAUNA (RUSSIA)

Sigurdsen, T. THE GORGONOPSIAN BRAINCASE AND THE EVOLUTION OF THERAPSID BRAINS
Chinsamy-Turan, A. EVIDENCE OF FUNGAL ATTACK ON THE BONES OF A PERMIAN THERAPSID

Wretman, L., Blom, H., Kear, B. THE LOWER JURASSIC ACTINOPTERYGIAN PACHYCORMUS
BOLLENSIS: IMPLICATIONS FOR PACHYCORMIFORM PHYLOGENY AND PALEOBIOGEOGRAPHY

Schroder, K., Lopez-Arbarello, A., Rauhut, O. REDESCRIPTION OF ASPIDORHYNCHUS
ORNATISSIMUS AGASSIZ, 1834 FROM GERMANY

Holloway, W., Claeson, K., Sertich, J., Sallam, H., O'Connor, P. A NEW SPECIMEN OF ENCHODUS
(ACTINOPTERYGII: PROTACANTHOPTERYGII) FROM THE LATE CRETACEOUS OF EGYPT AND ITS
CONTRIBUTION TO THE WESTERN TETHYAN DISTRIBUTION OF THE GENUS

Fielitz, C., Cowan, T. TWO THREE DIMENSIONALLY PRESERVED TELEOST NEUROCRANIA FROM
THE CORSICANA FORMATION (UPPER CRETACEOUS, MAASTRICHTIAN), BEXAR COUNTY,
TEXAS, U.S.A.

Schwimmer, D., Weems, R., Sanders, A. A LATE CRETACEOUS SHARK COPROLITE WITH BABY
TURTLE VERTEBRAE

Frampton, E., Cook, T., Newbrey, M. PRELIMINARY INVESTIGATIONS OF CHONDRICHTHYAN AND
ACTINOPTERYGIAN FISHES FROM THE FISH SCALE SANDSTONE (ALBIAN TO CENOMANIAN),
BIRCH MOUNTAINS, ALBERTA, CANADA

Newbrey, M., Cook, T., Siverson, M., Wilson, M., Neuman, A. ANACORACID VERTEBRAL
MORPHOLOGY AND COMPARISON TO LAMNIFORMES AND CARCHARHINIFORMES SUGGEST AN
ORDINAL ASSIGNMENT

Boles, Z., Lacovara, K. EVIDENCE OF EXTENSIVE SCAVENGING/PREDATION BY LATE
CRETACEOUS MARINE ORGANISMS FROM THE BASAL HORNERSTOWN FORMATION, NEW
JERSEY, USA

Bice, K., Shimada, K., Decker, R. FOSSIL MARINE FISHES FROM THE CODELL SANDSTONE
MEMBER OF THE UPPER CRETACEOUS CARLILE SHALE IN NORTH-CENTRAL KANSAS, U.S.A.

Meglei, A., Shimada, K., Kirkland, J. FOSSIL MARINE VERTEBRATES FROM THE MIDDLE
GRANEROS SHALE (UPPER CRETACEOUS: MIDDLE CENOMANIAN) IN SOUTHEASTERN
NEBRASKA, U.S.A.

Mcintosh, A., Shimada, K., Everhart, M. LATE CRETACEOUS MARINE VERTEBRATE FAUNA FROM
THE FAIRPORT CHALK MEMBER OF THE CARLILE SHALE IN SOUTHERN ELLIS COUNTY,
KANSAS, U.S.A.

Lindoso, R., Maisey, J., Carvalho, . THE PALEOICHTHYOFAUNA FROM THE CODO FORMATION
(APTIAN OF THE PARNAIBA BASIN) NORTHEASTERN BRAZIL

Hunt-Foster, R., Foster, J. PALEOFAUNA OF THE WILLIAMS FORK FORMATION (UPPER
CRETACEOUS), NORTHWESTERN COLORADO: COASTAL DELTAIC DEPOSITS DOMINATED BY
FRESHWATER TAXA

Corresponding board numbers in left hand column
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WEDNESDAY AFTERNOON, OCTOBER 30, 2013
Poster Session I (CONTINUED)

Zorigt, B., Horner, J. INTRASKELETAL HISTOVARIABILITY DURING PSITTACOSAURUS
MONGOLIENSIS ONTOGENY

Carr, T. USING ONTOGENY AND PHYLOGENY TO TEST HYPOTHESES OF ANAGENESIS IN THE
VERTEBRATE FOSSIL RECORD: A CASE STUDY OF THE SISTER GROUP RELATIONSHIP BETWEEN
DASPLETOSAURUS AND TYRANNOSAURUS (DINOSAURIA, COELUROSAURIA)

THURSDAY MORNING, OCTOBER 31, 2013

Preparators' Session
Westin Bonaventure Hotel & Suites, San Jose Ballroom
MODERATORS: Howell W. Thomas and Vanessa R. Rhue

Kurtova, A., Kharlamova, A., Protopopov, A., Plotnikov, V., Potapova, O. THE YUKA WOOLLY
MAMMOTH (MAMMUTHUS PRIMIGENIUS BLUM) BRAIN EXTRACTION AND PRESERVATION: THE
METHODS AND RESULTS

Lund, E., Lawrence, D. UNDER THE HEADWALL: FIELD LOGISTICS OF EXCAVATING FOSSILS
FROM LARGE VERTICAL EXPOSURES

De Blieux, D., Kirkland, J., Madsen, S. TARPOLOGY 501 - ADVANCED SHADE TARP TECHNIQUES
FOR PALEONTOLOGICAL FIELD EXCAVATIONS; STRATEGIES FOR FIELD PALEONTOLOGY ON A
WARMING PLANET

Smith, M. CUTTING OUT THE MIDDLE MAN: ARCHIVAL SUPPORT CRADLE DESIGN FOR USE
DURING PREPARATION

Van Beek, C. A FINE KETTLE OF FISH: PREPARATION OF A LARGE CRETACEOUS FIELD JACKET
CONTAINING MULTIPLE ASIPENCERIFORMES

Bugbee, M., Wilkins, W. DAMAGE CONTROL, SAFETY, AND PREPARATION ON A VOLUNTEER-
BASED EXCAVATION OF AN /N SITU BONEBED AT THE MAMMOTH SITE OF HOT SPRINGS, SD,
INC.

Baziak, B. PREPARATION OF A CROCODYLIFORM AND SAUROPOD DINOSAUR FROM MONTANA:
SOLUTIONS TO COMPLEX MOLDING PROBLEMS

Rice, K., Lai, K., Sessions, A., Takeuchi, G. NEW TECHNIQUE TO REMOVE ASPHALT FROM
MICROFOSSIL-RICH MATRIX FROM RANCHO LA BREA

BREAK

Brown, G. PRACTICAL METHODS FOR THE USE OF CYCLODECANE IN VERTEBRATE
MICROFOSSIL PREPARATION

Vital, D., Davidson, A., Zdinak, A., Brown, G. ROCK, PAPER, ADHESIVE: DEVELOPING VARIOUS
METHODS FOR THE USE OF PAPER IN ARCHIVAL FOSSIL REPAIR

Marcos, F., Blanco, M., Diaz, S., Ortega, F. LASER CLEANING OF MACROVERTEBRATE FOSSILS
FROM THE UPPER CRETACEOUS SITE OF “LO HUECO” (CUENCA, SPAIN)

Norris, C., Yarborough-Fitzgerald, V., Fox, M. MOVING MARSH'S DINOSAURS INTO THE 21ST
CENTURY

Getty, M. MOVING COLLECTIONS INTO THE NEW NATURAL HISTORY MUSEUM OF UTAH
Brown, M. FOSSIL SPECIMENS AS THEORETICAL MODELS
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THURSDAY MORNING, OCTOBER 31, 2013

Preparators' Session (Continued)

Lash, C., Smith, M., Parker, W. A TALE OF TWO EXHIBITS: THE FOSSIL PREPARATOR AS AN
INTEGRAL PART OF MUSEUM OUTREACH

Rhue, V. IMPARTING OUR KNOWLEDGE: EDUCATING THE NEXT GENERATION OF FOSSIL
PREPARATORS AND COLLECTIONS PERSONNEL

THURSDAY MORNING, OCTOBER 31, 2013

Romer Prize Session
Westin Bonaventure Hotel & Suites, San Francisco Ballroom
MODERATORS: David Fox and Ken Angielczyk

Bonde, A. STABLE ISOTOPE PALEOECOLOGY OF LATE PLEISTOCENE MEGAHERBIVORES FROM
WESTERN NORTH AMERICA

Brassey, C. HIND LIMB ROBUSTICITY IN TWO FAMILIES OF SOUTH ISLAND NEW ZEALAND MOA
(AVES, DINORNITHIFORMES) COMPARED TO MODERN RATITES: NEW VOLUMETRIC BODY MASS
ESTIMATES AND FINITE ELEMENT ANALYSIS

Brusatte, S. THE PHYLOGENY OF COELUROSAURIAN THEROPODS (ARCHOSAURIA:
DINOSAURIA) AND PATTERNS OF MORPHOLOGICAL EVOLUTION DURING THE DINOSAUR-BIRD
TRANSITION

Drewicz, A. QUANTIFYING PERIODS OF DIFFUSION IN MARINE AND TERRESTRIAL MAMMALIAN
VERTEBRATE FOSSILS USING RARE EARTH ELEMENTS

Drumbheller, S. PHYLOGENETIC TAPHONOMY: SYNTHESIZING BITE MARK DATASETS USING
STATISTICAL AND CLADISTIC METHODS

Evans, T. EMPIRICAL AUTHENTICATION OF OUR UNDERSTANDING OF FLUVIAL TAPHONOMIC
PROCESSES

Fischer, V. THE EXTINCTION OF ICHTHYOSAURS IS A FACET OF A MAJOR CENOMANIAN
TURNOVER IN MARINE ECOSYSTEMS

Huttenlocker, A. K. THE MEANING AND MECHANISM OF 'LILLIPUT' PATTERNS IN
NONMAMMALIAN THERAPSIDS IN THE AFTERMATH OF THE END-PERMIAN EXTINCTION

BREAK
Kelley, N. ECOMORPHOLOGICAL DIVERSITY OF TRIASSIC MARINE REPTILES

Kimura, Y. DENTAL ADAPTATIONS LINKED TO ISOTOPIC DIET AND EVOLUTIONARY PATTERN
IN MURINE RODENTS FROM THE MIOCENE OF PAKISTAN

Lautenschlager, S. UNRAVELING THERIZINOSAUR PALEOBIOLOGY — A MULTI-ANGLE
APPROACH

Nakajima, Y. ESTIMATION OF THE BONE GROWTH CENTER USING INNER BONE STRUCTURAL
FEATURES AND ITS APPLICATION FOR PALEOHISTOLOGY

Neenan, J. ORIGINS, SYSTEMATICS AND PALEOECOLOGY OF PLACODONT MARINE REPTILES
(SAUROPTERYGIA, PLACODONTIA)

Stocker, M. CONTEXTUALIZING VERTEBRATE FAUNAL DYNAMICS: NEW PERSPECTIVES FROM
THE TRIASSIC AND EOCENE OF WESTERN NORTH AMERICA

© 2013 by the Society of Vertebrate Paleontology
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THURSDAY MORNING, OCTOBER 31, 2013

Romer Prize Session (Continued)

Tomiya, S. CONCORDANCE AND DISCORDANCE OF DIVERSITY DYNAMICS ACROSS
MAMMALIAN TROPHIC GROUPS IN THE MIDDLE EOCENE OF COASTAL SOUTHERN CALIFORNIA

Tschopp, E. A SPECIMEN-BASED PHYLOGENETIC ANALYSIS OF DIPLODOCIDAE (DINOSAURIA,
SAUROPODA)

THURSDAY MORNING, OCTOBER 31, 2013

Technical Session VI
Westin Bonaventure Hotel & Suites, Sacramento Ballroom
MODERATORS: Nancy Simmons and Rachel Dunn

Lofgren, D., Williamson, T., Nydam, R. NEW RECORDS OF EUTHERIAN AND METATHERIAN
MAMMALS FROM THE GOLER FORMATION OF CALIFORNIA AND THEIR IMPLICATIONS FOR
LATE PALEOCENE PROVINCIALITY

Simmons, N., Seiffert, E., Gunnell, G. A NEW FAMILY OF LARGE OMNIVOROUS BATS FROM THE
LATE EOCENE OF EGYPT

Gunnell, G., Smith, R., Smith, T. NEW BATS (CHIROPTERA) FROM THE EARLIEST OLIGOCENE
BOUTERSEM-TGV LOCALITY IN BELGIUM DOCUMENT THE EARLIEST OCCURRENCE OF MYOTIS

Padian, K., Dial, K. NEW MORPHOLOGICAL DATA ILLUMINATE HINDLIMB FUNCTION AND THE
ECOLOGICAL CONTEXT OF FLIGHT IN THE EARLIEST BATS

Manz, C., Bloch, J. SYSTEMATICS OF PALEOGENE LEPTACODON AND PLAGIOCTENODON
(MAMMALIA, NYCTITHERIIDAE) WITH DESCRIPTION OF A NEW SPECIES FROM THE LATE
PALEOCENE OF THE CLARKS FORK BASIN, WYOMING, USA

Hooker, J. NEW POSTCRANIALS OF THE EXTINCT FAMILY NYCTITHERIIDAE FROM THE LATE
EOCENE: IMPLICATIONS FOR LIFESTYLE AND AFFINITIES

Dunn, R., Rose, K., Kumar, K., Rana, R., Smith, T. NEW PRIMATE POSTCRANIA FROM THE EARLY
EOCENE OF VASTAN MINE, GUJARAT, INDIA

Stroik, L. THE ROLE OF DIETARY COMPETITION IN THE ORIGINATION OF EUPRIMATES IN
NORTH AMERICA.

BREAK

Stevens, N., Seiffert, E., Roberts, E., O'Connor, P. PRIMATE DIVERSITY IN THE LATE OLIGOCENE
NSUNGWE FORMATION OF SOUTHWESTERN TANZANIA

Borths, M., Simons, E., Seiffert, E. THE MOST COMPLETE AFRICAN HYAENODONTID (MAMMALIA,
"CREODONTA") FROM THE LATEST EOCENE OF EGYPT AND THE EVOLUTION OF
APTERODONTINAE

Zack, S. A REASSESSMENT OF THE MONOPHYLY OF CARNIVORAMORPHA (MAMMALIA)

Beard, K., Coster, P., Salem, M., Chaimanee, Y., Jaeger,J. A NEW EARLY OLIGOCENE VERTEBRATE
FAUNA FROM ZALLAH OASIS, SIRT BASIN, LIBYA YIELDS THE OLDEST KNOWN AFRICAN
CARNIVORAN

Schwermann, L., Von Koenigswald, W. DIFFERENTIATION AND SIMPLIFICATION IN DENTAL
MORPHOLOGY AND FUNCTION DURING ARTIODACTYL EVOLUTION

37



THURSDAY MORNING, OCTOBER 31, 2013
Technical Session VI (Continued)

11:30 Hiard, F., Mennecart, B. EUROPEAN ARTIODACTYLS THROUGH THE EOCENE: UPDATED
BIOSTRATIGRAPHY AND A TIMELINE OF FAUNAL TURNOVER

11:45 Bibi, F. THE IMPORTANCE OF THE FOSSIL RECORD FOR MOLECULAR PHYLOGENETICS: THE
CASE OF BOVIDAE (ARTIODACTYLA, RUMINANTIA)

12:00 Mihlbachler, M., Samuels, J. LITTLE TITANS OF THE EOCENE: COPE’S RULE OR SAMPLING
ARTIFACT?

THURSDAY AFTERNOON, OCTOBER 31, 2013

Symposium 2: La Brea and Beyond: The Paleontology of Asphalt-Preserved Biotas
Westin Bonaventure Hotel & Suites, Sacramento Ballroom
MODERATORS: Emily Lindsey and John Harris

1:45  Harris, J., Farrell, A., Takeuchi, G., Cox, S., Howard, C. EXRANCHO LA BREA" SEMPER ALIQUID
NOVUM

2:00  Rincén, A., Solérzano, A., Mcdonald, H. PALEONTOLOGY OF VENEZUELAN TAR PITS AND THE
GREAT AMERICAN BIOTIC INTERCHANGE

2:15  Seymour, K. PERUSING TALARA: OVERVIEW OF THE LATE PLEISTOCENE FOSSIL VERTEBRATES
FROM THE TAR SEEPS OF PERU

2:30  Martinez, J., Cadenillas, R., Zapata, J. THE LATE PLEISTOCENE VERTEBRATE FAUNA OF THE
TALARA TAR SEEPS (NORTHWESTERN PERU) - PAST, PRESENT AND FUTURE

2:45  Lindsey, E., Seymour, K. "TAR PITS" OF THE WESTERN COASTAL NEOTROPICS: PALEOECOLOGY,
TAPHONOMY, AND MAMMALIAN BIOGEOGRAPHY

3:00 Campbell, K. THE OWLS OF RANCHO LA BREA: PREDATORS, NOT SCAVENGERS, RULE

3:15 Brannick, A., Meachen, J., O'Keefe, F. NUTRITIONAL STRESS INDUCES MORPHOLOGICAL
CHANGES IN DIRE WOLVES FROM RANCHO LA BREA

3:30  Haupt, R., Desantis, L. INSIGHTS FROM DENTAL MICROWEAR TEXTURE ANALYSIS INTO THE
SURVIVAL OF COUGARS (PUMA CONCOLOR) THROUGH THE LATE PLEISTOCENE EXTINCTION

3:45  Shaw, C., Quinn, J. THE ADDITION OF SMILODON FATALIS MAMMALIA, CARNIVORA, FELIDAE)
TO THE BIOTA OF THE LATE PLEISTOCENE CARPINTERIA ASPHALT DEPOSITS WITH
ONTOGENETIC AND ECOLOGIC IMPLICATIONS FOR THE SPECIES

4:00 Mecdonald, H. A REEXAMINATION OF THE ORIGIN OF ASPHALT PRESERVED BIOTAS: ARE WE
STUCK IN THE SAME OLD PARADIGM?

THURSDAY AFTERNOON, OCTOBER 31, 2013

Technical Session VII
Westin Bonaventure Hotel & Suites, San Francisco Ballroom
MODERATORS: Nicolas Campione and Caleb Brown

1:45  Porter, W., Witmer, L. EVIDENCE FOR SITES OF PHYSIOLOGICAL HEAT EXCHANGE IN THE
HEADS OF DINOSAURS

2:00  Eagle, R., Enriquez, M., Grellet-Tinner, G., Tutken, T., Eiler, J. MEASURING THE BODY
TEMPERATURE OF A DINOSAUR? THE POTENTIAL FOR PALEOPHYSIOLOGICAL STUDIES FROM
THE ANALYSIS OF *C-"*0 BOND ORDERING IN FOSSIL BIOMINERALS
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THURSDAY AFTERNOON, OCTOBER 31, 2013
Technical Session VII (Continued)

Sobral, G., Mueller, J. PATTERNS OF MIDDLE EAR AND BRAINCASE EVOLUTION IN DINOSAURIA
Jerison, H. BIG-BRAINED DINOSAURS AND THEIR BODIES

Campione, N., Evans, D., Brown, C., Carrano, M. A NEW MATHEMATICALLY DERIVED SCALING
EQUATION FOR ESTIMATING BODY MASS IN EXTINCT BIPEDS

Tsai, H., Middleton, K., Holliday, C. ANATOMY OF SAURISCHIAN HIP JOINT SOFT TISSUES AND ITS
SIGNIFICANCE IN BODY SIZE EVOLUTION

Sellers, W., Margetts, L., Coria, R., Manning, P. L. ESTIMATING MUSCLE PARAMETERS FOR
STUDIES OF SAUROPOD LOCOMOTION

Brown, C., Campione, N., Evans, D. BODY SIZE RELATED TAPHONOMIC BIASES IN THE LATEST
MAASTRICHTIAN; IMPLICATIONS FOR THE END-CRETACEOUS EXTINCTION

Bell, M., Upchurch, P., Mannion, P., Lloyd, G. USING THE CHARACTER COMPLETENESS METRIC TO
EXAMINE COMPLETENESS OF MESOZOIC DINOSAURS: A MAASTRICHTIAN HIGH AND A
PALEOEQUATORIAL LOW

Benson, R., Choniere, J. RATES OF DINOSAUR LIMB EVOLUTION PROVIDE EVIDENCE FOR
EXCEPTIONAL RADIATION IN MESOZOIC BIRDS

THURSDAY AFTERNOON, OCTOBER 31, 2013

Technical Session VIII
Westin Bonaventure Hotel & Suites, San Jose Ballroom
MODERATORS: Christian Kammerer and Rui Castanhinha

Brocklehurst, N., Kammerer, C., Frobisch, J. THE INFLUENCE OF SAMPLING ON THE FOSSIL
RECORD OF PALEOZOIC SYNAPSIDS, AND THE EFFECT OF OLSON’S EXTINCTION ON THEIR
EVOLUTION

Castanhinha, R., Araujo, R., Costa Junior, L., Angielczyk, K., Martins, G. G. NEUROANATOMY AND
OSSEOUS LABYRINTH OF A NEW PERMIAN DICYNODONT FROM MOZAMBIQUE

Kammerer, C., Jansen, M., Frobisch, J. THERAPSID PHYLOGENY REVISITED

Day, M., Rubidge, B. MIDDLE PERMIAN TETRAPOD BIODIVERSITY CHANGE AND THE
GUADALUPIAN EXTINCTION: INSIGHTS FROM THE BEAUFORT GROUP OF SOUTH AFRICA.

Krentzel, D., Flynn, J., Kammerer, C. HIGH RESOLUTION X-RAY COMPUTED TOMOGRAPHY
RECONSTRUCTION OF A NEW, WELL PRESERVED THEROCEPHALIAN SKULL, WITH INSIGHTS ON
THEROCEPHALIAN PHYLOGENETICS AND CHARACTER EVOLUTION

Botha-Brink, J., Codron, D. LIFE HISTORY AND REPRODUCTIVE STRATEGY OF THE PERMO-
TRIASSIC DICYNODONT LYSTROSAURUS

Owerkowicz, T., Crompton, A. EFFECTIVE COUNTERCURRENT EXCHANGE AT THE RESPIRATORY
TURBINATES REQUIRED A STIFF THORAX IN SYNAPSIDS

Crompton, A., Musinsky, C., Owerkowicz, T. RECONSTRUCTION OF THE NASAL REGION IN NON-
MAMMALIAN CYNODONTS AND MAMMALIAFORMES SUGGESTS ABSENCE OF INTRANARIAL
LARYNX AND A COMPROMISED COUNTERCURRENT EXCHANGE AT RESPIRATORY TURBINATES

Ruf, L., Maier, W., Rodrigues, P., Schultz, C. NASAL ANATOMY OF THE ADVANCED CYNODONT
BRASILITHERIUM RIOGRANDENSIS REVEALS NEW ASPECTS OF MAMMALIAN EVOLUTION
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THURSDAY AFTERNOON, OCTOBER 31, 2013
Technical Session VIII (Continued)

Mancuso, A., Gaetano, L., Leardi, J., Abdala, F., Arcucci, A. MIDDLE TRIASSIC CONTINENTAL
FAUNAS FROM GONDWANA: THE CHANARES FORMATION TETRAPOD ASSEMBLAGE, A CASE
STUDY FROM WESTERN ARGENTINA

THURSDAY AFTERNOON, OCTOBER 31, 2013

Poster Session 11
Westin Bonaventure Hotel & Suites, Exhibit Hall
Authors must be present from 4:15 - 6:15 p.m.
Posters must be removed by 6:30 p.m.

Lehmann, S., Patterson, D., Matthews, T., Levin, N. REGIONAL AND LANDSCAPE-SCALE
PLEISTOCENE PALEOECOLOGY USING CARBON AND OXYGEN ISOTOPES FROM [N SITU MACRO-
AND MICROMAMMAL TOOTH ENAMEL AT ELANDSFONTEIN, WESTERN CAPE, SOUTH AFRICA.

Kharlamova, A., Saveliev, S., Boeskorov, G., Uschakov, V., Maschenko, E. PRELIMINARY ANALYSES
OF BRAIN GROSS MORPHOLOGY OF THE WOOLLY MAMMOTH, MAMMUTHUS PRIMIGENIUS,
FROM YAKUTIA, RUSSIA

Ferraro, J., Binetti, K., Richmond, B., Manthi, F. THE EARLY PLEISTOCENE MAMMALIAN FAUNA
OF ‘MARSABIT ROAD’, CHALBI BASIN, NORTHERN KENYA

Chritz, K., Cerling, T. ISOTOPIC INDICATORS OF MONSOON-INDUCED TERRESTRIAL ECOSYSTEM
CHANGE IN THE TURKANA BASIN, KENYA: IMPLICATIONS FOR THE FOSSIL RECORD

George, C. GIS ANALYSIS OF THE FAUNMAP II DATABASE TO RECOGNIZE GEOGRAPHIC BIAS IN
THE IDENTIFICATION OF FOSSILS

Priego-Vargas, J., Bravo-Cuevas, V. DIETARY BEHAVIOR AND HABITAT OF A MAMMAL
ASSOCIATION FROM THE RANCHOLABREAN OF HIDALGO, CENTRAL MEXICO

Reynolds, R., Sample, L., Conkling, S. THE EL CASCO SUBSTATION FAUNA AND FLORA: NEW
RECORDS FROM THE PLIOCENE-PLEISTOCENE AGE SAN TIMOTEO FORMATION, RIVERSIDE
COUNTY, CALIFORNIA

Palmgqpvist, P., Espigares, M., Pérez-Claros, J., Martin-Serra, A., Janis, C. TAPHONOMY OF
CARNIVOROUS AND HERBIVOROUS MAMMALS PRESERVED IN RANCHO LA BREA TAR PITS:
SHIPS THAT PASS IN THE NIGHT?

Holden, A., Harris, J., Timm, R. PALEOECOLOGICAL AND TAPHONOMIC IMPLICATIONS OF
INSECT-DAMAGED VERTEBRATE REMAINS FROM RANCHO LA BREA, SOUTHERN CALIFORNIA

Stegner, M. THE MESCAL CAVE FAUNA (SAN BERNARDINO COUNTY, CALIFORNIA): TESTING
ASSUMPTIONS OF HABITAT FIDELITY IN THE QUATERNARY FOSSIL RECORD

Macias, M., Kitao, E., Gray, R. NEW PLEISTOCENE MEGAFAUNA LOCALITIES IN SANTA BARBARA
COUNTY, CALIFORNIA: PALEONTOLOGICAL RECONNAISSANCE OF THE MARINE TERRACE
DEPOSITS AT VANDENBERG AIR FORCE BASE

Brandborg, D., Matthias, A., Graham, R. EXCAVATION AND FOSSIL RECOVERY AT DON'S
GOOSEBERRY PIT, BLACK HILLS, SD
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Ellison, M., Flynn, J. A NEW PHYLOGENETICALLY-INFORMED LIFE RECONSTRUCTION OF THE
GIANT EOCENE CARNIVOROUS ARTIODACTYL ANDREWSARCHUS MONGOLIENSIS (MAMMALIA,
ARTIODACTYLAMORPHA, CETANCODONTOMORPHA)

Tsubamoto, T., Koda, Y., Hasegawa, Y., Nabana, S., Tomida, Y. A PALEOGENE MAMMALIAN FAUNA
FROM THE IWAKI FORMATION, JAPAN, AND IMPLICATIONS FOR AGE AND
PALEOBIOGEOGRAPHY

Samuels, J., Mackenzie, K., Fremd, T. THE FIRST RECORDS OF LEPTOCHOERIDS
(ARTIODACTYLA) FROM THE JOHN DAY FORMATION OF OREGON
O'Brien, H. THE EVOLUTIONARY HISTORY OF CRANIAL VASCULATURE IN BASAL RUMINANTS

Emery, M., Davis, E., Hopkins, S. CHARACTER VARIATION IN MODERN CAMELS AND SHEEP
HIGHLIGHTS PROBLEMS IN THE GENUS-LEVEL TAXONOMY OF AGRIOCHOERID OREODONTS

Walters, K., Emery, M., Davis, E. DECIDUOUS TEETH SHOW CLOSE RELATIONSHIPS BETWEEN
OREODONT GENERA (EUCROTAPHUS, MERYCOCHOERUS AND PROMERYCOCHOERUS)

Mclaughlin, W., Davis, E. SEXUAL DIMORPHISM IN THE POSTCRANIA OF EXTANT
ARTIODACTYLA AND IMPLICATIONS FOR FALSELY ELEVATED DIVERSITY IN THE
PALEOMERYCIDAE

Yamada, E., Hasumi, E., Miyazato, N., Nakaya, H., Watabe, M. EXTANT HYPSODONT UNGULATES
PROVIDE NEW INSIGHT ON MESOWEAR ANALYSIS FOR THE LATE MIOCENE UNGULATES FROM
MARAGHEH, IRAN

Ludtke, J., Racicot, R. EXAMINING THE CONGRUENCE BETWEEN DIFFERENT SOURCES OF
PHYLOGENETIC DATA FROM ARTIODACTYLA

Rowan, J., Reed, K. ENDEMISM AND DISPERSAL IN EAST AFRICAN BOVIDAE FROM THE LATE
MIOCENE THROUGH THE RECENT

Scott, J., O'Hara, M. THE RELIABILITY OF MAXILLARY AND MANDIBULAR FIRST AND SECOND
MOLARS FOR IDENTIFYING DIETARY CATEGORY IN EXTANT BOVIDS VIA DENTAL MICROWEAR
TEXTURE ANALYSIS

Rossner, G., Ruf, 1., Maier, W. NEW INSIGHT IN THE EARLY EVOLUTION OF PECORA: CRANIAL
ANATOMY OF AMPHIMOSCHUS (MAMMALIA, ARTIODACTYLA, RUMINANTIA)

Heckeberg, N., Roessner, G., Asher, R. THE POWER OF TOOTH MORPHOLOGY IN THE
INTERPRETATION OF CERVID EVOLUTION (RUMINANTIA, ARTIODACTYLA, MAMMALIA)

Nishioka, Y., Takai, M., Vidthayanon, C., Hanta, R., Jintasakul, P. TAXONOMIC, MORPHOLOGICAL,
AND PALEOENVIRONMENTAL REVISIONS ON FOSSIL BOVIDS (ARTIODACTYLA) FROM
CONTINENTAL SOUTHEAST ASIA

Kloess, P., Farke, A. TRACKS AND BODY FOSSILS PRESERVE DIFFERENT CAMELID POPULATIONS
IN THE BARSTOW FORMATION (MIOCENE) OF SOUTHERN CALIFORNIA

Hensley-Marschand, B., Njau, J., Vermillion, W. HIPPOPOTAMUS AT OLDUVAI GORGE INDICATES
PERSISTENT WETLAND ENVIRONMENTS DURING A PERIOD OF INCREASING ARIDIFICATION IN
EARLY HOMININ EVOLUTION

Corresponding board numbers in left hand column

October 2013—PROGRAM AND ABSTRACTS 41



29

30

31

32

33

34

35

36

37
38

39

40
41

42

43

44

45

46

47

42
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Boisserie, J. CONTINENTAL DWARFISM OF AN EARLY PLEISTOCENE HIPPOPOTAMID FROM THE
SHUNGURA FORMATION, LOWER OMO VALLEY, ETHIOPIA

Lewis, P., Horstman, E., Johnson, E., Buchanan, B. EARLY HOLOCENE BISON ANTIQUUS SIZE CLINE
ON THE SOUTHERN PLAINS

Bormet, A. BISON DO NOT MARCH IN UNISON: A GEOMETRIC MORPHOMETRIC APPROACH TO
DIFFERENTIATING NORTH AMERICAN BISON SPECIES BASED ON HOOF SHAPE MORPHOLOGY

Schubert, A., Ruf, I. INNER EAR MORPHOMETRY OF MYOTRAGUS BALEARICUS (BOVIDAE,
CETARTIODACTYLA) SUPPORTS DECREASE IN LOCOMOTOR AGILITY

Ramdarshan, A., Beard, K. NICHE PARTITIONING AMONG PLESIADAPIFORMES: AN EXAMPLE
FROM THE LATE PALEOCENE OF SOUTHWESTERN WYOMING

Birlenbach, D., Marcot, J. TESTING MECHANISMS OF BODY SIZE TRENDS IN NORTH AMERICAN
PLESIADAPIFORMES (MAMMALIA, ?PRIMATES)

Lopez-Torres, S., Silcox, M. PHYLOGENETIC RELATIONSHIPS OF THE EUROPEAN
PAROMOMYIDAE (PRIMATES, MAMMALIA) AND THEIR BIOGEOGRAPHIC IMPLICATIONS

Chester, S., Sargis, E., Bloch, J., Boyer, D. NEARLY COMPLETE SKELETON OF THE EARLY EOCENE
TINIMOMYS GRAYBULLIENSIS (PRIMATES, MICROMOMYIDAE)

Maiolino, S., Boyer, D. DISTAL PHALANGEAL EVOLUTION IN EARLY EUPRIMATES

Engels, S., Habersetzer, J., Kullmer, O., Hurum, J. THE MESSEL ADAPIDS - 3D RECONSTRUCTION,
REPOSITIONING, AND FUNCTIONAL ANALYSIS OF THE DENTITIONS

Harrington, A., Silcox, M., Bloch, J. FIRST VIRTUAL ENDOCAST OF AN EOCENE NORTH AMERICAN
ADAPIFORM PRIMATE

Allen, K. ENDOCAST SHAPE EVOLUTION IN PRIMATES

Prufrock, K., Silcox, M. PHALANGERIFORM MODELS FOR THE ESTIMATION OF BODY MASS IN
STEM PRIMATES

Yapuncich, G., Gladman, J., Boyer, D. ESTIMATING BODY MASS OF FOSSIL PRIMATES: A
COMPARISON OF DENTAL AND TARSAL VARIABLES

Perry, J., Macneill, K., Heckler, A., Hartstone-Rose, A. RECONSTRUCTIONS OF THE CHEWING
MUSCLES IN EUROPEAN ADAPIDS AND SUBFOSSIL LEMURS

Samonds, K., Godfrey, L., Crowley, B., Sutherland, M. THE CHRONOLOGY OF LEMUR EXTINCTION
IN NEAR AND DEEP TIME

St. Clair, E., Babbitt, C., Wray, G., Wall, C. ENAMEL THICKNESS MEASUREMENTS AND
RECONSTRUCTION OF ANCESTRAL MORPHOTYPES IN PRIMATES

Atwater, A., Holroyd, P., Davis, E. NEW EVIDENCE THAT OMOMYID DIET, NOT BODY SIZE, WAS
AFFECTED BY GLOBAL CLIMATE CHANGE

Minwer-Barakat, R., Marigo, J., Badiola, A., Moya-Sola, S. THE WESTERNMOST RECORD OF THE
GENUS MICROCHOERUS (OMOMYIDAE, PRIMATES) IN THE IBERIAN PENINSULA AND ITS
PALAEOBIOGEOGRAPHIC IMPLICATIONS
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Albright, L., Samuels, J., Fremd, T. THE LAST FOSSIL PRIMATE IN NORTH AMERICA: NEW
MATERIAL OF THE ENIGMATIC EKGMOWECHASHALA FROM THE ARIKAREEAN OF OREGON

Patel, B., Desilva, J., Steininger, C. NEW CERCOPITHECOID PRIMATE POSTCRANIAL FOSSILS FROM
COOPER’S D, SOUTH AFRICA

Maclatchy, L., Kingston, J., Kityo, R. MORE OF THE FEMUR OF MOROTOPITHECUS

Moya-Sola, S., Alba, D., Almécija, S. A PROXIMAL RADIUS OF BARBERAPITHECUS HUERZELERI
(PRIMATES, PLIOPITHECIDAE) FROM THE MIOCENE SITE OF CASTELL DE BARBERA (NE IBERIAN
PENINSULA)

Alba, D., Delson, E., Colombero, S., Delfino, M., Pavia, M. OLDEST JOINT RECORD OF MACACA AND
MESOPITHECUS (PRIMATES, CERCOPITHECIDAE) BASED ON MATERIAL FROM THE LATEST
MIOCENE OF MONCUCCO TORINESE (ITALY)

Smith, H. EVOLUTION AND GENETIC DISTANCES OF NEANDERTAL AND ANATOMICALLY
MODERN HUMAN (AMH) FOSSILS AS INDICATED BY BASICRANIAL MORPHOLOGY.

Heck, C., Wilson, H., Varricchio, D., Jackson, F., Jin, X. EVALUATING DEFORMATION IN
SPHEROOLITHUS DINOSAUR EGGS FROM ZHEJIANG, CHINA

Oser, S. NEW FOSSIL EGGS, EGGSHELL, AND PERINATAL OSTEOLOGICAL REMAINS FROM THE
EGG MOUNTAIN LOCALITY, UPPER CRETACEOUS TWO MEDICINE FORMATION, MONTANA, USA

Watabe, M., Fastovsky, D., Tsogtbaatar, K., Chinzorig, T. DINOSAUR EGGSHELL OOFAUNA FROM
THE NEMEGT AND BARUNGOYOT FORMATIONS IN THE GOBI DESERT, MONGOLIA - TAXONOMY
AND TAPHONOMY

Mcdonald, A., Wolfe, D., Hedrick, B., Cordero, S., Laing, A. NEW DISCOVERIES OF DINOSAURS AND
OTHER VERTEBRATES FROM THE UPPER CRETACEOUS (CAMPANIAN) MENEFEE FORMATION OF
NEW MEXICO

Stubbs, A., Boyd, C., Ksepka, D. QUANTIFYING HISTORICAL PATTERNS IN THE STRATIGRAPHIC
COMPLETENESS OF THE DINOSAUR FOSSIL RECORD

Lockley, M., Houck, K., Lim, J., Kim, K. A NEW DINOSAUR FREEWAY IN THE CRETACEOUS OF
WESTERN COLORADO: TOWARDS A WORLD CLASS TETRAPOD TRACK SAMPLE AND DATABASE
FOR THE CRETACEOUS DAKOTA GROUP

Platt, B., Shell, R., Suarez, C., Boss, S., Williamson, M. THE FIRST THEROPOD TRACKWAYS FROM
THE LOWER CRETACEOUS (ALBIAN) DE QUEEN FORMATION, SOUTHWEST ARKANSAS

Suarez, C., Boss, S., Platt, B., Shell, R., Williamson, M. PRESERVATION OF LARGE THEROPOD AND

SAUROPOD TRACKWAYS FROM THE LOWER CRETACEOUS DEQUEEN FORMATION, ARKANSAS
USING LIDAR: CREATING A VIRTUAL TRACKWAY LAB FOR USE IN TEACHING INTRODUCTORY
AND UPPER DIVISION LABORATORIES

Viethaus, H., Nguyen Tuan, L., Lins, Y., Marty, D., Schanz, T. ANALYSIS OF DESICCATION CRACK
PATTERN FOR QUANTITATIVE INTERPRETATION OF DINOSAUR TRACKS

Stoller, H., Rowland, S. TRACKS OF DINOSAURS, SYNAPSIDS, AND ARTHROPODS IN THE AZTEC
SANDSTONE OF SOUTHERN NEVADA: A FINAL REPORT
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Gorscak, E., O'Connor, P. INTEGRATING TEMPORAL DATA WITHIN A PHYLOGENETIC ANALYSIS:

A BAYESIAN APPROACH FOR CHARACTERIZING DIVERGENCE ESTIMATES IN AN EXTINCT
CLADE

Fairman, J., Nabavizadeh, A., Weishampel, D. EARLY SAUROPODOMORPH JAW APPARATUS
ANATOMY: A COMPARATIVE STUDY WITH IGUANIAN LIZARDS

Moacdieh, E. VARIATION IN SAUROPOD (DINOSAURIA: SAUROPODA) CERVICAL CENTRUM
LENGTH

D'Emic, M., Sereno, P. BONE HISTOLOGY OF SAUROPOD DINOSAURS FROM NIGER

Fronimos, J., Wilson, J. FUNCTION AND POLARITY OF CONCAVO-CONVEX ARTICULATIONS IN
THE VERTEBRAL CENTRA OF SAUROPOD DINOSAURS WITH IMPLICATIONS FOR OTHER
VERTEBRATES

Machado, E., Avilla, L., Nava, W., Campos, D., Kellner, A. A NEW TITANOSAUR (DINOSAURIA,
SAUROPODA) FROM THE LATE CRETACEOUS BAURU BASIN, BRAZIL

Knoll, F., Witmer, L., Ridgely, R., Ortega, F., Sanz, J. A NEW TITANOSAURIAN SAUROPOD
NEUROCRANIUM FROM THE LATE CRETACEOUS OF SPAIN

Riff, D., Costa, A., Machado, E. NEW INFORMATION ON TITANOSAURIDAE REMAINS
(DINOSAURIA, SAUROPODA) FROM THE MARILIA FORMATION (MAASTRICHTIAN, BAURU
BASIN) OF CAMPINA VERDE, MINAS GERAIS STATE, BRAZIL

Poropat, S., Hocknull, S., Kear, B., Elliott, D. PALEOBIOGEOGRAPHIC IMPLICATIONS OF
AUSTRALIA’S CRETACEOUS SAUROPODS

Diez Diaz, V., Ortega, F., Sanz, J. MICROWEAR PATTERNS OF THE TITANOSAURIAN TEETH FROM
THE LATE CRETACEOUS OF “LO HUECO” (CUENCA, SPAIN)

Yoshida, J., Carpenter, K., Kobayashi, Y. NEW SAUROPOD FROM THE CEDAR MOUNTAIN
FORMATION OF UTAH, USA

Wings, O., Berensmeier, M. UNIQUE TAPHONOMY OF THE DWARFED SAUROPOD EUROPASAURUS
FROM LATE JURASSIC MARINE STRATA OF THE LANGENBERG QUARRY (LOWER SAXONY,
NORTHERN GERMANY)

Whitlock, J., D'Emic, M., Smith, K. COMPLEX TOOTH HISTOLOGY IN A SAUROPOD DINOSAUR

Foster, J. A SMALL SAUROPOD DINOSAUR (HAPLOCANTHOSAURUS?) FROM THE LOWER
MORRISON FORMATION (UPPER JURASSIC) OF CENTRAL COLORADO

Schmitt, A., Tschopp, E., Knoll, F., Sander, M. PALEONEUROANATOMY AND BRAINCASE
MORPHOLOGY INDICATES THE PRESENCE OF AT LEAST TWO DIPLODOCINE TAXA
(DINOSAURIA: SAUROPODA) AT HOWE RANCH (WYOMING, USA)

Mocho, P., Royo-Torres, R., Ortega, F., Silva, B. MACRONARIAN RECORD FROM THE UPPER
JURASSIC OF PORTUGAL

Mateus, O., Tschopp, E. CATHETOSAURUS AS A VALID SAUROPOD GENUS AND COMPARISONS
WITH CAMARASAURUS

Corresponding board numbers in left hand column

© 2013 by the Society of Vertebrate Paleontology



81

82

83

84

85

86

87

88

&9

90

91

92

93

94

95
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Poster Session II (CONTINUED)

Krupandan, E., Otero, A., Chinsamy-Turan, A. PRELIMINARY PHYLOGENETIC AND HISTOLOGICAL
ANALYSIS OF A LATE TRIASSIC SAUROPODOMORPH FROM THE LOWER ELLIOT FORMATION OF
LESOTHO

Apaldetti, C., Pol, D., Martinez, R. EVOLUTIONARY PATTERNS AND MORPHOLOGICAL DISPARITY
OF SAUROPODOMORPHS OVER THE TRIASSIC-JURASSIC BOUNDARY

Lébe, S., Sander, P., Schanz, T., Preuschoft, H., Witzel, U. GAIT RECONSTRUCTION FROM
SAUROPOD TRACKWAYS USING PHOTOGRAMMETRY AND SOIL MECHANICAL FINITE ELEMENT
ANALYSIS: A CASE STUDY FROM THE MIDDLE KIMMERIDGIAN BARKHAUSEN TRACKSITE,
GERMANY

Farlow, J., Falkingham, P. L., Bates, K. A PHOTOGRAMMETRIC RECREATION OF ROLAND T. BIRD'S
PALUXY RIVER THEROPOD-SAUROPOD "CHASE SEQUENCE" TRACKSITE QUARRY (GLEN ROSE
FORMATION, LOWER CRETACEOUS, DINOSAUR VALLEY STATE PARK, SOMERVELL COUNTY,
TEXAS)

Iijima, M., Kobayashi, Y. CONVERGENCES AND TRENDS IN THE EVOLUTION OF THE ARCHOSAUR
PELVIS

Lucas, S., Spielmann, J., Rinehart, L., Sullivan, R. THE MOST COMPLETE JUVENILE PHYTOSAUR
SKULL: REDONDASAURUS FROM THE UPPER TRIASSIC CHINLE GROUP AT GHOST RANCH, NEW
MEXICO

Rubilar-Rogers, D., Ezcurra, M., Irmis, R., Desojo, J., Soto-Acuiia, S. A SILESAURID (ARCHOSAURIA:
DINOSAURIFORMES) FROM THE TRIASSIC OF THE ATACAMA DESERT, CHILE

Heckert, A., Schneider, V., Fraser, N., Webb, R. THE AETOSAUR (ARCHOSAURIA: SUCHIA) FAUNA
OF THE UPPER TRIASSIC PEKIN FORMATION (NEWARK SUPERGROUP), DEEP RIVER BASIN,
NORTH CAROLINA, USA, AND ITS IMPLICATIONS FOR THE PHYLOGENY AND
BIOSTRATIGRAPHY OF AETOSAURS

Nesbitt, S., Flynn, J., Ranivoharimanina, L., Pritchard, A., Wyss, A. RELATIONSHIPS AMONG THE
BIZARRE: THE ANATOMY OF AZENDOHSAURUS MADAGASKARENSIS AND ITS IMPLICATIONS FOR
RESOLVING EARLY ARCHOSAURMORPH PHYLOGENY

Sookias, R., Sennikov, A., Butler, R. REDESCRIPTION AND PHYLOGENETIC ASSESSMENT OF THE
BASAL ARCHOSAURIFORM DOROSUCHUS NEOETUS FROM THE MIDDLE TRIASSIC OF RUSSIA

Tennant, J. COMPARATIVE ECOMORPHOLOGY OF ORNITHOPOD AND RUMINANT SNOUTS - A
GEOMETRIC MORPHOMETRIC APPROACH

Button, D. BIOMECHANICAL EVIDENCE FOR NICHE PARTITIONING BETWEEN SYMPATRIC
SAUROPOD DINOSAURS

Vitek, N. NEW PATTERNS OF SPATIOTEMPORAL VARIATION IN THE EASTERN BOX TURTLE
(TERRAPENE CAROLINA) AND THEIR INFLUENCE ON EVOLUTIONARY HYPOTHESES

Tanaka, K. EGGSHELL POROSITY REVEALS NEST TYPES AND INCUBATION BEHAVIOR IN
ARCHOSAURS

Vietti, L. INSIGHTS INTO THE MICROBIAL DEGRADATION OF BONE IN MARINE ENVIRONMENTS:
GENETIC SEQUENCING OF BIOFILMS FROM LAB-SIMULATED WHALE-FALLS
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THURSDAY AFTERNOON, OCTOBER 31, 2013
Poster Session II (CONTINUED)

Miller-Camp, J. WHEN SPECIALISTS BECOME GENERALISTS: LONGIROSTRY IN ALLIGATOR
Winkler, D. ENAMEL RIDGE ALIGNMENT IN UNGULATES: A CUT ABOVE
Yi, H. INNER-EAR MORPHOLOGY SUGGESTS BURROWING BEHAVIOUR IN EARLY SNAKES

Kawabe, S. ENIGMATIC AFFINITY IN BRAIN MORPHOLOGY BETWEEN PLOTOPTERIDS AND
PENGUINS WITH COMPREHENSIVE COMPARISON AMONG WATER BIRDS

Metello, T. DIOGENORNIS FRAGILIS, THE OLDEST RATITE: CLAWS, LOCOMOTOR BEHAVIOR AND
TAXONOMIC IMPLICATIONS

Jones, M. RECOGNIZING BAT TRACKS AND TRACKWAYS IN THE FOSSIL RECORD: PROPOSED
MORPHOLOGICAL CRITERIA BASED ON TRACKWAYS OF THE NEOTROPICAL FRUIT BAT
CAROLLIA PERSPICILLATA

Hattori, S. EVOLUTION OF THE PEDAL FUNCTION IN NON-AVIAN THEROPODS

Atterholt, J. DISSECTING DINOSAURS: THE USE OF RESEARCH SPECIMENS IN HIGH SCHOOL
BIOLOGY CLASSROOMS TO ENGAGE STUDENTS AS CITIZEN SCIENTISTS AND PROMOTE
SCIENTIFIC LITERACY

Marrs, B., Scott, E. THE EVO-ECO-BIO CURRICULUM: HELPING SECONDARY SCHOOL STUDENTS
DISCOVER, EXPERIENCE, AND CONNECT TO THEIR LIFE HISTORY, TO THEIR BIOSPHERE, AND
TO PROCESSES IN NATURE

Early, C., Hall, M. TEEN SCIENCE CAFES: A NOVEL WAY TO ENGAGE FUTURE SCIENTISTS

Cussen, L., Mychajliw, A., Hadly, E. CONSERVING AND UNDERSTANDING A MAMMALIAN "LIVING
FOSSIL" SOLENODON PARADOXUS, THROUGH PALEONTOLOGICAL OUTREACH IN THE
DOMINICAN REPUBLIC

Wilkins, W., Pagnac, D., Ellingsen, M. CHEWING THE FAT WITH ARCTODUS: COLLABORATIVE
UNDERGRADUATE DEVELOPMENT OF A CALIBRATE APPARATUS FOR USE IN BITE FORCE
RESEARCH

Daniel, J. PALEOAERIE: MULTIPLE AVENUES BRINGING EVOLUTION EDUCATION TO FORMAL
AND INFORMAL EDUCATORS AND THE PUBLIC AT THE SAME TIME

Toth, N., Seppi, J. "WHAT ROCK IS THAT?" (AND OTHER COMMON 4TH GRADE QUESTIONS)- A
FREE PROFESSIONAL DEVELOPMENT OPPORTUNITY FOR TEACHERS WITH NHMU

Chiappe, L., Bell, A., Kisiel, J. PROYECTO DINOSAURIOS — A MENTOR-CENTERED APPROACH TO
ENGAGING UNDER-REPRESENTED STUDENTS IN PALEONTOLOGICAL RESEARCH

Gallagher, W., Browne, K. REDESIGNING THE DINOSAURS COURSE: AN INQUIRY-BASED
APPROACH TO TEACHING PALEONTOLOGY

Desantis, L., Lashinsky, N., Romer, J., Greshko, M., Loffredo, L. UNIVERSITY STUDENTS'
ACCEPTANCE OF CLIMATE CHANGE AND EVOLUTION: ARE SKEPTICS JUST ANTI-SCIENCE?

Desantis, D., Desantis, L. IMMERSION OF EVOLUTIONARY CONCEPTS ACROSS SCIENCE
CURRICULA
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THURSDAY AFTERNOON, OCTOBER 31, 2013
Poster Session II (CONTINUED)

Gensler, P., Morgan, G., Moore, J., Aby, S., Foss, S. USING PARTNERSHIPS AND VOLUNTEERS TO
MANAGE MIOCENE-AGED (HEMINGFORDIAN-BARSTOVIAN NALMA) PALEONTOLOGICAL
RESOURCES ON BLM LANDS IN THE ESPANOLA BASIN OF NEW MEXICO

Shinya, A. USE OF SILICONE CAULK AS A SEPARATOR FOR FIELD JACKETS

Schubert, B., Cox, S., Coltrain, J. THE SIGNIFICANCE OF RANCHO LA BREA FOR INTERPRETING
THE PALEOBIOLOGY OF GIANT SHORT-FACED BEARS

Fuller, B., Fahrni, S., Harris, J., Farrell, A., Southon, J. RADIOCARBON DATING AND ISOTOPIC
ANALYSIS OF PLEISTOCENE FAUNA FROM PROJECT 23 AT RANCHO LA BREA: A NOVEL METHOD
FOR TAR REMOVAL FROM BONE COLLAGEN BY ULTRAFILTRATION

Brown, K., Scott, E., Akersten, W. EQUUS OCCIDENTALIS LEIDY FROM ASPHALTO, KERN COUNTY,
CALIFORNIA

Hartstone-Rose, A., Donadeo, B., Boyde, B., Long, R., Farrell, A. BROKEN AND HEALED BACULA OF
LA BREA: A WHOLE NEW DEFINITION OF TOUGH TIMES!

Sholts, S., Wirmlinder, S., Carlson, J., Hlusko, L. DENTAL HISTOLOGY OF DIRE WOLF FOSSILS
FROM TAR SEEP DEPOSITS: TAPHONOMIC CONSIDERATIONS FOR LIFE HISTORY STUDIES

Akersten, W., Jefferson, G. THE ASPHALTO/MCKITTRICK COMPLEX: QUATERNARY FOSSILS
ASSOCIATED WITH ASPHALT DEPOSITS FROM THE SOUTHWESTERN MARGIN OF THE SAN
JOAQUIN VALLEY, 23 KM NORTHEAST OF TAFT, KERN COUNTY, CALIFORNIA

Cadenillas, R., Martinez, J., Czaplewski, N. ADDITIONAL BATS FROM THE LATE PLEISTOCENE OF
THE TALARA TAR SEEPS (NORTHWESTERN PERU) - PALEOENVIRONMENTAL IMPLICATIONS

Solorzano, A., Rincon, A., Mcdonald, H. A NEW MAMMAL ASSEMBLAGE FROM THE LATE
PLEISTOCENE EL BREAL DE OROCUAL, NORTHEAST OF VENEZUELA

Zapata, J., Martinez, J., Rincon, A. SIGMODONTINE RODENTS FROM THE LATE PLEISTOCENE OF
THE TALARA TAR SEEPS (NORTHWESTERN PERU) - SYSTEMATICS, PALEOENVIRONMENTAL
INFERENCES, AND PRELIMINARY TAPHONOMIC STUDY

Corresponding board numbers in left hand column
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FRIDAY MORNING, NOVEMBER 1, 2013

Technical Session IX
Westin Bonaventure Hotel & Suites, San Francisco Ballroom
MODERATORS: Joseph Sertich and Ashley Morhardt

Brink, K., Leblanc, A., Evans, D., Reisz, R. PREVALENCE, ORIGIN, AND ANATOMY OF DENTICLE
AMPULLAE IN THEROPOD DINOSAUR TEETH

Gates, T., Zanno, L. OSSIFIED CRANIAL ORNAMENTATION CORRELATES WITH MID- TO LARGE-
BODY MASS IN THEROPOD DINOSAURS

You, H., Azuma, Y., Wang, T., Dong, Z. A NEW COELOPHY SOID THEROPOD DINOSAUR FROM THE
EARLY JURASSIC LUFENG FORMATION OF YUNNAN PROVINCE, CHINA

Sertich, J., O'Connor, P., Seiffert, E., Manthi, F. A GIANT ABELISAURID THEROPOD FROM THE
LATEST CRETACEOUS OF NORTHERN TURKANA, KENYA

Burch, S. THE MYOLOGICAL CONSEQUENCES OF EXTREME LIMB REDUCTION: NEW INSIGHTS
FROM THE FORELIMB MUSCULATURE OF ABELISAURID THEROPODS

Miyashita, T., Currie, P., Paulina-Carabajal, A. A NEW SPECIES OF DASPLETOSAURUS (THEROPODA:
TYRANNOSAURIDAE) FROM THE CAMPANIAN OF SOUTHERN ALBERTA REPRESENTED BY A
GROWTH SERIES OF WELL-PRESERVED SKULLS AND SKELETONS

Lee, Y., Barsbold, R., Currie, P., Kobayashi, Y., Lee, H. NEW SPECIMENS OF DEINOCHEIRUS
MIRIFICUS FROM THE LATE CRETACEOUS OF MONGOLIA

Balanoff, A., Bever, G., Norell, M. THE RELATIONSHIPS OF OVIRAPTOROSAUR DINOSAURS AND
ENDOCRANIAL EVOLUTION ALONG A MORPHOLOGICALLY BIZARRE LINEAGE

BREAK

Kobayashi, Y., Lee, Y., Barsbold, R., Zelenitsky, D., Tanaka, K. FIRST RECORD OF A DINOSAUR
NESTING COLONY FROM MONGOLIA REVEALS NESTING BEHAVIOR OF THERIZINOSAUROIDS

Morhardt, A., Ridgely, R., Varricchio, D., Witmer, L. NEW STUDIES OF BRAINCASE ANATOMY,
BRAIN SIZE, AND BRAIN STRUCTURE IN THE LATE CRETACEOUS THEROPOD TROODON
FORMOSUS (DINOSAURIA: SAURISCHIA) BASED ON CT SCANNING AND 3D VISUALIZATION

Persons, W., Xing, L., Bell, P., Currie, P., Miyashita, T. NEW DIRECT AND MORPHOLOGICALLY-
INFERRED EVIDENCE OF PISCIVORY IN MICRORAPTOR

Smith, R., Mancuso, A., Pol, D., Marsicano, C. TAPHONOMY OF A DINOSAUR BREEDING COLONY
IN SOUTHERN PATAGONIA

Mannion, P., Schwarz-Wings, D., Upchurch, P., Wings, O., Rauhut, 0. TAXONOMIC AFFINITIES AND
BIOGEOGRAPHIC IMPLICATIONS OF THE PUTATIVE TITANOSAURS (DINOSAURIA: SAUROPODA)
FROM THE LATE JURASSIC TENDAGURU FORMATION OF TANZANIA

Li, L., You, H., Li, D., Dodson, P. A NEW, EARLY CRETACEOUS TITANOSAURIFORM SAUROPOD
DINOSAUR WITH UNIQUE OSTEOLOGY FROM THE HEKOU GROUP OF LANZHOU BASIN, GANSU
PROVINCE, CHINA

Wilson, J., Allain, R. OSTEOLOGY OF REBBACHISAURUS GARASBAE, A DIPLODOCOID
(DINOSAURIA: SAUROPODA) FROM THE EARLY LATE CRETACEOUS KEM KEM BEDS OF
SOUTHEASTERN MOROCCO

© 2013 by the Society of Vertebrate Paleontology
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FRIDAY MORNING, NOVEMBER 1, 2013
Technical Session IX (CONTINUED)

Ullmann, P., Bonnan, M., Lacovara, K. MORPHOMETRIC EXPLORATION OF THE EVOLUTION OF
WIDE GAUGE FEATURES IN THE STYLOPODIAL LIMB ELEMENTS OF TITANOSAURIFORM
SAUROPODS

FRIDAY MORNING, NOVEMBER 1, 2013

Symposium 3: The Tempo of Vertebrate Evolution: Geochronologic Advances in Dating the Fossil
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October 2013—PROGRAM AND ABSTRACTS

Record
Westin Bonaventure Hotel & Suites, San Jose Ballroom
MODERATORS: Randall Irmis and Eric Roberts

Bowring, S., Blackburn, T., Burgess, S., Ramezani, J. EARTHTIME: HIGH PRECISION
GEOCHRONOLOGY AND THE CALIBRATION OF EARTH HISTORY

Rasbury, T., Cole, J., Parrish, R., Bowring, S., Lanzirotti, A. U-PB DATING OF CARBONATES FROM
TERRESTRIAL VERTEBRATE FAUNA-BEARING UNITS

Mundil, R., Irmis, R. THE INS AND OUTS OF HIGH-RESOLUTION GEOCHRONOLOGY APPLIED TO
STRATIGRAPHIC PROBLEMS

Hemming, S., Fire Clay Group, Earthtime 40AR/39AR SANIDINE AND U-PB ZIRCON TESTS FOR A
CARBONIFEROUS-AGE NATURAL GEOCHRONOLOGY STANDARD

Rubidge, B., Erwin, D., Ramezani, J., Bowring, S., Day, M. U/PB RADIOMETRIC DATES FROM THE
KAROO SUPERGROUP (SOUTH AFRICA) ENABLE CORRELATION OF PERMIAN CONTINENTAL
SEDIMENTARY SUCCESSIONS AND CONSTRAIN MID-LATE PERMIAN TETRAPOD BIODIVERSITY
CHANGES

Kent, D., Olsen, P., Muttoni, G. INTEGRATION OF MAGNETIC POLARITY STRATIGRAPHY AND
ORBITAL CYCLOSTRATIGRAPHY TOWARDS A LATE TRIASSIC CHRONOLOGY

Irmis, R., Mundil, R., Marsicano, C., Mancuso, A. U-PB DATING OF REDEPOSITED VOLCANICS IN
NON-MARINE SEDIMENTARY STRATA: CASE STUDIES FROM THE EARLY MESOZOIC

Trujillo, K., Chamberlain, K. THE MORRISON FORMATION U/PB DATING PROJECT: USING HIGH-
PRECISION, CHEMICAL ABRASION (CA-TIMS), SINGLE ZIRCON, ASHFALL DATES FOR
CHRONOSTRATIGRAPHIC CORRELATIONS

BREAK

Britt, B., Greenhalgh, B., Mori, H., Mackay Sorensen, A., Scheetz, R. PRELIMINARY SEQUENCE
STRATIGRAPHY OF THE CEDAR MOUNTAIN FORMATION OF UTAH WITH U-PB LA-ICP-MS
DETRITAL ZIRCON AGES FOR EACH SEQUENCE

Tucker, R., Roberts, E., Salisbury, S. ADVANCES IN DATING THE LATE CRETACEOUS
VERTEBRATE RECORD OF NORTHEASTERN AUSTRALIA USING U-PB LA-ICMPS DETRITAL
ZIRCON GEOCHRONOLOGY

Eberth, D., Roberts, E., Deino, A., Bowring, S., Ramezani, J. TWENTY-THREE YEARS OF
RADIOMETRIC DATING AT DINOSAUR PROVINCIAL PARK (UPPER CRETACEOUS, ALBERTA,
CANADA)

Roberts, E., O'Connor, P., Stevens, N. A SYSTEMATIC APPROACH TO DATING MESOZOIC-
PALEOGENE CONTINENTAL VERTEBRATE ASSEMBLAGES IN AFRICA
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FRIDAY MORNING, NOVEMBER 1, 2013
Symposium 3: The Tempo of Vertebrate Evolution: Geochronologic Advances in Dating the Fossil
Record (CONTINUED)

11:15 Renne, P., Sprain, C., Wilson, G., Clemens, W. “’AR/*’AR GEOCHRONOLOGY OF THE LANCIAN-
TORREJONIAN INTERVAL, HELL CREEK REGION, MONTANA

11:30 Clyde, W., Barnum, T., Krause, J., Ibafiez-Mejia, M. NEW MAGNETOSTRATIGRAPHIC AND
RADIOISOTOPIC RESULTS FROM THE RiO CHICO GROUP IN THE LAS FLORES AREA OF THE SAN
JORGE BASIN (PATAGONIA, ARGENTINA); IMPLICATIONS FOR THE TEMPORAL CALIBRATION OF
PALEOGENE SOUTH AMERICAN LAND MAMMAL AGES

11:45 Riedel, J., Clyde, W., Stucky, R., Raynolds, B. MAGNETOSTRATIGRAPHY ACROSS THE
WASATCHIAN/BRIDGERIAN NORTH AMERICAN LAND MAMMAL AGE BOUNDARY IN THE WIND
RIVER BASIN, WYOMING

12:00 Tsukui, K., Flynn, J., Ramezani, J., Machlus, M., Bowring, S. TEMPORAL CALIBRATION OF THE
BRIDGERIAN NORTH AMERICAN LAND MAMMAL AGE (NALMA): MAGNETOSTRATIGRAPHY
AND HIGH PRECISION U-PB ZIRCON GEOCHRONOLOGY OF THE MIDDLE EOCENE BRIDGER
FORMATION, WYOMING

FRIDAY MORNING, NOVEMBER 1, 2013

Technical Session X
Westin Bonaventure Hotel & Suites, Sacramento Ballroom
MODERATORS: Kaitlin Clare Maguire and David Patterson

8:00  Fisher, D., El Adli, J., Calamari, Z. 3D OSTEOLOGY OF THE AMERICAN MASTODON

8:15  Cherney, M., Calamari, Z., Fisher, D. NO OBSERVED EFFECTS OF CLIMATE CHANGE ON
SNOWMASS MASTODON TUSK GROWTH

8:30  Yann, L., Desantis, L., Koch, P., Lundelius, E. THE INFLUENCE OF FEEDING ECOLOGY ON THE
DISTRIBUTION OF NORTH AMERICAN PLEISTOCENE CAMELIDS

8:45  Secord, R., Lilienthal, N. SHIFTING ENVIRONMENTS AND CONTROLS ON BODY SIZE IN
PLEISTOCENE HORSES FROM THE GREAT PLAINS

9:00 Terry, R., Koch, P. DYNAMICS OF HOLOCENE ABUNDANCE AND RESOURCE USE IN DESERT
MICE

9:15  Maguire, K. TESTING FOR ECOLOGICAL NICHE STABILITY OF MAMMALIAN SPECIES FROM THE
LAST GLACIAL MAXIMUM TO PRESENT

9:30  Cerling, T., Harris, J., Leakey, M., Levin, N., Manthi, F. ECOLOGICAL CHANGES IN THE TURKANA
BASIN OVER 4 MA

9:45  Patterson, D., Faith, T., Bobe, R., Wood, B. A COMPARISON OF THE FOSSIL EVIDENCE OF THREE
MAMMALIAN FAMILIES FROM EAST AND SOUTHERN AFRICA OVER THE PAST 3 MILLION
YEARS: THE EFFECTS OF SAMPLING BIAS

10:00 BREAK

10:15 Souron, A., Bibi, F., Bocherens, H., Uno, K., Boisserie, J. DECOUPLING BETWEEN MORPHOLOGY
AND STABLE CARBON ISOTOPES IN PLIO-PLEISTOCENE HERBIVEROUS MAMMALS FROM THE
SHUNGURA FORMATION (LOWER OMO VALLEY, ETHIOPIA)
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FRIDAY MORNING, NOVEMBER 1, 2013
Technical Session X (CONTINUED)

Garrett, N., Fox, D., Tryon, C., Faith, J., Peppe, D. STABLE ISOTOPIC PALEOENVIRONMENTAL
RECONSTRUCTION OF THE LATE PLEISTOCENE SITES ON RUSINGA AND MFANGANO ISLANDS,
LAKE VICTORIA, KENYA

Gilbert, C., Bibi, F., Hill, A., Beech, M., Rossie, J. EARLY OLD WORLD MONKEYS FROM AFRICA
AND ARABIA: IMPLICATIONS FOR THE ORIGINS AND BIOGEOGRAPHY OF MAJOR
CERCOPITHECID CLADES

Begun, D. OLDEST DIRECT EVIDENCE OF DENTAL DEVELOPMENTAL DELAY AND
ENCEPHALIZATION IN A LATE MIOCENE HOMININE.

Eastham, L., Feranec, R., Begun, D., Kordos, L. STABLE ISOTOPE AND TRACE ELEMENT
PALEOECOLOGY OF THE RUDABANYA FAUNA DURING THE LATE MIOCENE

Madern, A., Casanovas Vilar, 1., Alba, D., Demiguel, D., Van Den Hoek Ostende, L. THE ABRUPT
COLLAPSE OF A DIVERSITY HOTSPOT? RECONSIDERING VALLESIAN (LATE MIOCENE)
DIVERSITY IN ITS TYPE AREA

Smiley, T., Badgley, C., Finarelli, J. MIOCENE MAMMAL DIVERSITY IN RELATION TO TECTONIC
AND CLIMATIC HISTORY OF THE BASIN AND RANGE PROVINCE

Wang, X., Tseng, Z., Slater, G., Takeuchi, G., Li, Q. MIO-PLIOCENE CARNIVORANS FROM WESTERN
TIBET AND THE EARLIEST RECORD OF PANTHERINE FELIDS

FRIDAY AFTERNOON, NOVEMBER 1, 2013

Technical Session XI
Westin Bonaventure Hotel & Suites, San Francisco Ballroom
MODERATORS: Patricia Holroyd and Catherine Badgley

Foreman, B., Hajek, E., Straub, K. PROCESSED-BASED ESTIMATES OF STRATIGRAPHIC
COMPLETENESS: IMPLICATIONS FOR THE ALLUVIAL VERTEBRATE FOSSIL RECORD

Holroyd, P., Rankin, B., Ferrer, E. THE MYSTERY OF THE MISSING MARSUPIALS AND THE
PROBLEM OF DETECTION BIAS

Fraser, D., Hassall, C., Gorelick, R., Rybezynski, N. GLOBAL CLIMATE DRIVES TEMPORAL
PATTERNS OF NORTH AMERICAN MAMMAL BETA DIVERSITY

Darroch, S., Longrich, N., Webb, A., Belmaker, J. PALEOCENE-EOCENE EVOLUTION OF BETA-
DIVERSITY AMONG UNGULATE MAMMALS IN NORTH AMERICA

Morse, P., Wood, A., Bloch, J. CHANGES IN DENTAL DEVELOPMENT IN TWO HERBIVOROUS
MAMMAL TAXA FOLLOWING THE PALEOCENE-EOCENE THERMAL MAXIMUM IN THE BIGHORN
BASIN, WYOMING

D'Ambrosia, A., Clyde, W., Fricke, H., Snell, K., Gingerich, P. MAMMALIAN DWARFISM
ASSOCIATED WITH THE EARLY EOCENE ETM2 HYPERTHERMAL EVENT, BIGHORN BASIN,
WYOMING

Slater, G. TEMPO OR MODE IN EVOLUTION? THE CASE OF MAMMALIAN BODY SIZE EVOLUTION

Davis, E., Emery, M., Famoso, N., Mcguire, J. WHEN WAS THE MODERN LATITUDINAL RICHNESS
GRADIENT ESTABLISHED?
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FRIDAY AFTERNOON, NOVEMBER 1, 2013

Technical Session XI (CONTINUED)
Lashinsky, N., Desantis, L., Yann, L., Donohue, S., Haupt, R. IS RAPOPORT'S RULE A RECENT
PHENOMENON? A DEEP TIME PERSPECTIVE ON POTENTIAL CAUSAL MECHANISMS

Badgley, C., Domingo, S., Barry, J., Flynn, L., Morgan, M. THREE BIOGEOGRAPHIC MODES OF
CHANGE IN MIOCENE MAMMAL DIVERSITY FROM THE SIWALIK SEQUENCE OF THE INDIAN
SUBCONTINENT

FRIDAY AFTERNOON, NOVEMBER 1, 2013

Technical Session XII
Westin Bonaventure Hotel & Suites, Sacremento Ballroom
MODERATORS: Brandon Peecook and Eric Wilberg

Butler, R., Hancox, J., Botha-Brink, J., Sennikov, A., Gower, D. A NEW SPECIES OF THE
ERYTHROSUCHID GARJAINIA FROM THE EARLY TRIASSIC OF SOUTH AFRICA PROVIDES NEW
INSIGHTS INTO THE EARLY ARCHOSAURIFORM RADIATION

Pritchard, A., Nesbitt, S., Turner, A., Irmis, R., Smith, N. MORPHOLOGY AND SYSTEMATICS OF THE
REPTILE CLADE TANYSTROPHEIDAE: IMPLICATIONS FOR LATE TRIASSIC BIOGEOGRAPHY AND
EARLY ARCHOSAUROMORPH EVOLUTION

Peecook, B., Huttenlocker, A. K., Sidor, C. BONE HISTOLOGY IN NEW, EARLY SILESAURIDS
(DINOSAURIFORMES) FROM ZAMBIA: IMPLICATIONS FOR THE ORIGIN OF DINOSAURIAN
GROWTH PATTERNS

Wilberg, E. A REDESCRIPTION OF PEIPEHSUCHUS TELEORHINUS (CROCODYLOMORPHA:
THALATTOSUCHIA) AND ITS IMPLICATIONS FOR THE ORIGIN OF TELEOSAURIDAE AND THE
EVOLUTION OF MARINE ADAPTATIONS IN THALATTOSUCHIA

Montefeltro, F., Larsson, H., Langer, M. AN ADVANCED NEOSUCHIAN FROM THE JURASSIC OF
BRAZIL

Brochu, C., Langston, W., Rowe, T. A NEW, PHYLOGENETICALLY SIGNIFICANT ALLIGATOROID
FROM THE LATE CRETACEOUS (CAMPANIAN) OF MEXICO

Gignac, P., Kley, N. INFERENCES ON THE FEEDING BIOMECHANICS OF THE BIZARRE PUG-NOSED
CROCODYLIFORM SIMOSUCHUS CLARKI

Moreno-Bernal, J., Head, J., Jaramillo, C. FOSSIL CROCODYLIANS FROM THE MIOCENE-PLIOCENE
OF THE HIGH GUAJIRA PENINSULA, COLOMBIA

Nestler, J., Aiello-Lammens, M. MODELING THE HISTORICAL RANGE OF ALLIGATOR AND ITS
IMPLICATIONS FOR CROCODYLIANS AS PALEOCLIMATE PROXIES

Sarrazin, J., Schachner, E., Farmer, C. EXPLORATION OF AIRFLOW PATTERNS IN THE LUNG OF
ALLIGATOR MISSISSIPPIENSIS (ARCHOSAURIA: CROCODYLIA) USING CFD MODELING, AND
IMPLICATIONS FOR THE EVOLUTION OF UNIDIRECTIONAL AIRFLOW IN ARCHOSAURIA

FRIDAY AFTERNOON, NOVEMBER 1, 2013

Technical Session XIII
Westin Bonaventure Hotel & Suites, San Jose Ballroom
MODERATORS: Vincent Dupret and Lauren Sallan

Choo, B., Zhu, M., Qu, Q., Yu, X. A NEW OSTEICHTHYAN FROM THE LATE SILURIAN OF YUNNAN,
CHINA AND THE OLDEST GNATHOSTOME-DOMINATED VERTEBRATE FAUNA

© 2013 by the Society of Vertebrate Paleontology
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FRIDAY AFTERNOON, NOVEMBER 1, 2013
Technical Session XII (Continued)

Ahlberg, P., Blom, H., Zhu, M., Mirss, T., Sanchez, S. OSTEOLOGY AND MORPHOLOGY OF THE
PROBABLE STEM-GROUP OSTEICHTHYAN LOPHOSTEUS SUPERBUS PANDER, FROM THE
SILURIAN OF ESTONIA

Chen, D., Ahlberg, P., Blom, H., Sanchez, S. DENTAL DEVELOPMENT OF THE STEM OSTEICHTHYAN
ANDREOLEPIS HEDEI REVEALED BY THREE-DIMENSIONAL SYNCHROTRON VIRTUAL
PALEOHISTOLOGY

Dupret, V., Sanchez, S., Goujet, D., Tafforeau, P., Ahlberg, P. THE ORIGIN OF THE JAWED
VERTEBRATE FACE: NEW INSIGHTS FROM A SYNCHROTRON SCANNED SKULL OF THE
PRIMITIVE PLACODERM ROMUNDINA

Béchard, 1., Arsenault, F., Cloutier, R., Kerr, J. EXTERNAL MORPHOLOGY OF THE DEVONIAN
PLACODERM BOTHRIOLEPIS CANADENSIS REVISITED IN 3D

Blais, S., Wilson, M. ARTICULATED ISCHNACANTHID ACANTHODIAN JAWS FROM THE MOTH
LOCALITY PROVIDE EVIDENCE FOR SPECIALIZED FEEDING IN EARLY DEVONIAN
GNATHOSTOMES

Johanson, Z., Meredith Smith, M., Kearsley, A., Mark-Kurik, E., Howard, C. INVASIVE DENTINE
GROWTH IN A 380-MILLION YEAR OLD FISH IS CO-OPTED FOR WOUND REPAIR IN DERMAL
BONE AS THE FIRST STEP IN THE EVOLUTION OF DAMAGE REPAIR

Coates, M., Criswell, K., Verner, E. WARDIE NODULES UNPACKED: COMPUTED TOMOGRAPHIC
INVESTIGATION OF NEWLY RECOGNIZED SPECIMENS OF TRISTYCHIUS, A PIVOTAL TAXON IN
CHONDRICHTHYAN PHYLOGENY

Sallan, L. THE ONTOGENY OF ROMER’S GAP FISHES (TOURNAISIAN, CARBONIFEROUS) AND
THE ESTABLISHMENT OF POST-HANGENBERG RAY-FINNED FISH (ACTINOPTERYGII) DIVERSITY

Schumacher, B., Maltese, A. WHEN PLANKTON RULED THE COMANCHE NATIONAL GRASSLAND:
DISCOVERY OF A THIRD NORTH AMERICAN CRETACEOUS FILTER-FEEDING VERTEBRATE

FRIDAY AFTERNOON, NOVEMBER 1, 2013

Poster Session 111
Westin Bonaventure Hotel & Suites, Exhibit Hall
Authors must be present from 4:15 - 6:15 p.m.
Posters must be removed by 6:30 p.m.

Devlin, K., Jefcoat, B., Sumida, S. DIGITAL MODELING AND 3D VISUALIZATION OF THE AXIAL
SKELETON OF THE EARLY PERMIAN CAPTORHINID REPTILE LABIDOSAURUS

Sumida, S., Berman, D., Jefcoat, B., Henrici, A., Martens, T. NEW INFORMATION ON THE HINDLIMB
STRUCTURE OF THE EARLY PERMIAN BOLOSAURID REPTILE EUDIBAMUS CURSORIS, THE
EARLIEST KNOWN FACULTATIVE BIPED

Imai, T., Varricchio, D., Cahoon, J., Plymesser, K. SEDIMENTOLOGICAL ANALYSES OF EGGSHELL
TRANSPORT AND DEPOSITION: IMPLICATIONS AND APPLICATION TO EGGSHELL TAPHONOMY
Engelmann, G., Britt, B., Chure, D., Andrus, A., Scheetz, R. MICROVERTEBRATES FROM THE SAINTS

AND SINNERS QUARRY (NUGGET SANDSTONE: ?LATE TRIASSIC-EARLY JURASSIC): A
REMARKABLE WINDOW ONTO THE DIVERSITY AND PALEOECOLOGY OF SMALL VERTEBRATES
IN AN ANCIENT EOLIAN ENVIRONMENT

Corresponding board numbers in left hand column
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FRIDAY AFTERNOON, NOVEMBER 1, 2013
Poster Session 111 (CONTINUED)
Thomson, T. FIRST OCCURRENCE OF REPTILE TRACKS (PROCOLOPHONICHNIUM) FROM THE

LOWER TRIASSIC MOENKOPI FORMATION (SHNABKAIB MEMBER) OF SOUTHWESTERN UTAH
WITH PALEOENVIRONMENTAL IMPLICATIONS

Matsumoto, R., Evans, S. FEEDING BEHAVIOR AND THE FUNCTIONAL ANATOMY OF THE NECK
IN THE LONG-SNOUTED CHORISTODERANS CHAMPSOSAURUS AND SIMOEDOSAURUS (REPTILIA:
DIAPSIDA)

Bailleul, A., Scannella, J., Horner, J. ONTOGENY OF CRANIAL SUTURES IN ALLIGATOR
MISSISSIPPIENSIS: IMPLICATIONS FOR MATURITY ASSESSMENT IN NON-AVIAN DINOSAURS

Salas-Gismondi, R., Antoine, P., Clarke, J., Baby, P., Urbina, M. CROC'S TWO REALMS: NEW
CENOZOIC DISCOVERIES FROM THE AMAZONIAN BASIN AND THE PACIFIC COAST OF PERU

Gold, M., Norell, M. SIZING UP THE POSITION OF GAVIALIS USING GEOMETRIC MORPHOMETRICS
OF CROCODYLIAN BRAINCASES

King, L., Lynch, E., Schubert, B. CRANIAL PIT DEVELOPMENT IN EXTANT AND FOSSIL ALLIGATOR
Souza, R., Riff, D., Kellner, A. PHYLOGENETIC ANALYSIS OF SOUTH AMERICAN GAVIALOIDS

Cidade, G., Riff, D., Souza-Filho, J., Hsiou, A., Montefeltro, F. DESCRIPTION OF NINE NEW
SPECIMENS OF MOURASUCHUS NATIVUS (ALLIGATOROIDEA, CAIMANINAE), AND COMMENTS
ON ONTOGENETIC DEVELOPMENT AND INTRASPECIFIC VARIATION OF THE SKULL TABLE

Whiting, E., Hastings, A. LATE EOCENE FOSSIL ALLIGATORS FROM NEBRASKA AND THEIR
IMPLICATIONS FOR THE BIOGEOGRAPHIC ORIGIN OF ALLIGATOR

Ehret, D., Hastings, A. AN EOCENE OCCURRENCE OF A DYROSAURID (CROCODYLOMORPHA,
MESOEUCROCODYLIA) FROM ALABAMA, USA

Andrade, R., Sayao, J. DESCRIPTIVE PALEOHISTOLOGY ON GUARINISUCHUS MUNIZI
(DYROSAURIDAE, CROCODYLOMORPHA) LONG BONES AND THEIR INFERENCES ON ITS
LIFESTYLE

Burkey, M. A PHYLOGENETIC ANALYSIS OF WOODBINESUCHUS BYERSMAURICEI, AND A
POTENTIAL NEW CLADE OF NEOSUCHIANS

Carbot-Chanona, G., Brochu, C., Buscalioni, A., Reynoso Rosales, V. NEW LIGHT ON THE
EVOLUTIONARY RELATIONSHIPS BETWEEN "THORACOSAURS" AND MODERN GHARIALS:
EVIDENCE FROM A NEW GAVIALOID FROM THE LATE CRETACEOUS OF CHIAPAS, MEXICO

Leardi, J., Pol, D., Novas, F., Suarez Riglos, M. THE POSTCRANIAL ANATOMY OF YACARERANI
BOLIVIENSIS AND THE EVOLUTION OF THE NOTOSUCHIAN POSTCRANIAL SKELETON

Godoy, P., Montefeltro, F., Langer, M. FIRST RECORD OF ABDOMINAL CONTENTS IN FOSSIL
CROCODYLIFORMES

Wayrynen, K., Carrano, M. AN ASSESSMENT OF CLOVERLY FORMATION (LOWER CRETACEOUS)
CROCODYLOMORPH DIVERSITY USING TOOTH MORPHOLOGY

Corresponding board numbers in left hand column
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FRIDAY AFTERNOON, NOVEMBER 1, 2013
Poster Session 111 (CONTINUED)

Belmonte, S., Figueiredo, R., Carvalho, L., Azevedo, S., Romano, P. ON THE APPENDICULAR
ANATOMY OF MARILIASUCHUS AMARALI (CROCODYLIFORMES: NOTOSUCHIA) FROM THE UPPER
CRETACEOUS (BAURU GROUP) OF BRAZIL

Bremer, O., Kear, B. REASSESSMENT OF THE 'LAST' GONIOPHOLIDID: DENAZINOSUCHUS
KIRTLANDICUS FROM THE LATE CRETACEOUS OF NEW MEXICO

Brandau, D. CROCODYLIFORM FEEDING TRACES ON CERATOPSID DINOSAURS FROM THE
UPPER CRETACEOUS (LATE CAMPANIAN) KAIPAROWITS FORMATION, SOUTHERN UTAH

Dinter, C., Irmis, R. CROCODYLIFORM BITE MARKS ON AN ARTICULATED GRYPOSAURUS
(DINOSAURIA: HADROSAURIDAE) CRANIUM FROM THE UPPER CRETACEOUS OF SOUTHERN
UTAH

Delcourt, R., Nascimento, P., Carvalho, A., Zaher, H. PELVIC GIRDLE AND HIND LIMB
MUSCULATURE OF BAURUSUCHUS ALBERTOI: A BIOMECHANICAL APPROACH

Arcucci, A., Ortega, F., Pol, D., Chiappe, L. A NEW CROCODYLOMORPH FROM THE MORRISON
FORMATION (LATE JURASSIC: KIMMERIDGIAN - EARLY TITHONIAN?) FROM THE FRUITA
PALEONTOLOGICAL AREA, WESTERN COLORADO, USA

Drymala, S., Zanno, L., Nesbitt, S., Schneider, V. A LARGE NEW CROCODYLOMORPH (SUCHIA,
ARCHOSAURIA) WITH BIZARRE SKULL MORPHOLOGY FROM THE UPPER TRIASSIC OF NORTH
CAROLINA

Parker, W., Stocker, M. THE EFFECT OF PROXY ‘HOLOTYPES’ ON TAXONOMIC PRACTICES FOR
VERTEBRATE FOSSILS

Barrett, P., Evans, D. DINOSAUR INTEGUMENT: WHAT DO WE REALLY KNOW?

Kim, J., Lee, E., Choi, M., Kim, Y. CORRELATIVE MICROSCOPIC INVESTIGATIONS OF
MICROSTRUCTURES AND PHASES FROM DINOSAUR RIB BONES AND THE ASSOCIATED
MUDSTONE

Howell, L., Heckert, A. A NEW DATABASE OF DINOSAURIAN PALEOPATHOLOGY

Anne, J., Wogelius, R., Edwards, N., Sellers, W., Manning, P. L. SYNCHROTRON ANALYSIS OF
PATHOLOGIC BONE: CHEMISTRY AND MORPHOLOGY IN EXTINCT AND EXTANT ARCHOSAUR
BONE

Xu, X., Zhao, Q., Han, F. HOMEOTIC TRANSFORMATION IN THE EVOLUTION OF THE THEROPOD
SEMILUNATE CARPAL

Stiegler, J., Wang, S., Xu, X., Clark, J. CODING INDIVIDUAL SPECIMENS AS TAXA: TEST CASES
AID IN RESOLVING THE RELATIONSHIPS OF BASAL NEOTHEROPODA, GAUGE TOPOLOGICAL
SENSITIVITY TO TAXON SAMPLING, AND PRODUCE NOVEL TAXONOMIC HYPOTHESES

Dececchi, A., Habib, M., Larsson, H. TESTING WING ASSISTED INCLINE RUNNING (WAIR):
INVESTIGATING THE TERRESTRIAL ORIGIN OF THE AVIAN FLIGHT STROKE

Pittman, M., Hutchinson, J. THE EVOLUTION OF TAIL JOINT STIFFNESS IN OVIRAPTOROSAUR
DINOSAURS AND ITS CONSEQUENCES FOR TAIL FUNCTION

Corresponding board numbers in left hand column

October 2013—PROGRAM AND ABSTRACTS 55



37

38

39

40

41

42

43

44

45
46

47

48

49

50

51

52

53

56

FRIDAY AFTERNOON, NOVEMBER 1, 2013
Poster Session 111 (CONTINUED)

Wang, S., Zhang, S., Xu, X. NEW OVIRAPTORID (THEROPODA, OVIRAPTOROSAURIA) EMBRYOS
FROM THE UPPER CRETACEOUS OF SOUTHERN CHINA

Funston, G., Currie, P., Murray, A. EXAMINING THE DIET OF A TOOTHLESS DINOSAUR: EVIDENCE
SUPPORTING A HERBIVOROUS DIET IN CAENAGNATHUS (DINOSAURIA: OVIRAPTOROSAURIA)

Button, K., Zanno, L. TOOTH ENAMEL MICROSTRUCTURE OF THE EARLY CRETACEOUS
THERIZINOSAURIAN FALCARIUS UTAHENSIS (THEROPODA, MANIRAPTORA)

Smith, D. RECONSTRUCTION OF THE BRAINCASE AND ASSOCIATED SOFT TISSUES OF THE
NORTH AMERICAN THERIZINOSAUR NOTHRONYCHUS MCKINLEYI

Dyke, G., De Kat, R., Palmer, C., Naish, D., Ganapathisubramani, B. AERODYNAMIC PERFORMANCE
OF THE FEATHERED DINOSAUR MICRORAPTOR AND ITS IMPLICATIONS FOR THE EVOLUTION OF
FEATHERED FLIGHT

Parsons, W., Parsons, K. ONTOGENY OR PHYLOGENY? CLADISTIC PLACEMENT OF A JUVENILE
DROMAEOSAURID FROM THE LOWER CRETACEOUS OF MONTANA

Anduza, D., Fowler, D., Noto, C., Horner, J. NEW ALVAREZSAURID MATERIAL FROM THE HELL
CREEK FORMATION, MONTANA

Mcfeeters, B., Ryan, M., Schroder-Adams, C. NEW DATA ON A PARTIAL SKELETON REFERRED TO
STRUTHIOMIMUS ALTUS (ORNITHOMIMIDAE) FROM DINOSAUR PROVINCIAL PARK, ALBERTA

Cuff, A. FUNCTIONAL MECHANICS OF ORNITHOMIMOSAURS

Judd, H., Irmis, R., Kirkland, J. A NEW LARGE-BODIED THEROPOD DINOSAUR FROM THE LOWER
CRETACEOUS CEDAR MOUNTAIN FORMATION (RUBY RANCH MEMBER) IN CENTRAL UTAH

Larson, P. THE VALIDITY OF NANOTYRANNUS LANCENSIS (THEROPODA, LANCIAN — UPPER
MAASTRICHTIAN OF NORTH AMERICA)

Bradley, G., Currie, P. TOOTH AND POSTCRANIAL GROWTH RATES IN A JUVENILE
GORGOSAURUS LIBRATUS

Evers, S., Foth, C., Rauhut, O., Pabst, B., Mateus, 0. TRAUMATIC PATHOLOGIES IN THE
POSTCRANIUM OF AN ADULT ALLOSAURUS SPECIMEN FROM THE MORRISON FORMATION OF
THE HOWE QUARRY, WYOMING, U.S.A.

Bykowski, R. ASSESSING THE POTENTIAL FOR ONTOGENETIC ECOMORPHOLOGY IN
THEROPODS: A CASE STUDY USING ALLOSAURUS FRAGILIS FROM THE CLEVELAND-LLOYD
QUARRY

Cuesta, E., Ortega, F., Sanz, J. SOLVING THE SYNONYMY ISSUE IN CONCAVENATOR CORCOVATUS
AND BECKLESPINAX ALTISPINAX, TWO DISTINCT THEROPODS FROM THE LOWER CRETACEOUS
OF EUROPE

Simon, D., Barta, D., Maxwell, W., Varricchio, D. ELONGATOOLITHID (DINOSAURIA: THEROPODA)
EGGSHELL FROM THE LOWER CRETACEOUS CLOVERLY FORMATION, MONTANA: A
TAPHONOMIC INVESTIGATION OF APPARENT EGGSHELL DIVERSITY

Ribeiro, V., Holwerda, F., Mateus, O. THEROPOD EGG SITES FROM THE LOURINHA FORMATION,
PORTUGAL
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Larson, D., Brown, C., Evans, D. DISPARITY DYNAMICS OF SMALL THEROPOD (COELUROSAURIA:
DINOSAURIA) TOOTH ASSEMBLAGES FROM THE LATE CRETACEOUS OF NORTH AMERICA

Magana, J., D'Amore, D., Molnar, R., Hall, J. IDENTIFYING ISOLATED SHED TEETH FROM THE
KIRTLAND FORMATION OF NORTHWESTERN NEW MEXICO

Serrano-Martinez, A., Ortega, F., Knoll, F. ISOLATED THEROPOD TEETH FROM THE “ARGILES DE
L’ IRHAZER” (MIDDLE JURASSIC) OF NIGER

Torices, A., Bradley, G., Currie, P. ONTOGENETIC VARIABILITY IN UPPER CRETACEOUS
THEROPOD TEETH

Cullen, T., Ryan, M., Capobianco, C., Newbrey, M., Evans, D. A VERTEBRATE MICROFOSSIL SITE
WITH A TERRESTRIAL-DOMINATED FAUNAL ASSEMBLAGE FROM THE UPPER FOREMOST
FORMATION (CAMPANIAN) OF ALBERTA

Schwermann, A., Kullmer, O., Martin, T. MORPHOLOGY AND FUNCTION OF THE EXTANT
DIDELPHIS MOLAR DENTITION IN COMPARISON TO MESOZOIC DIDELPHIMORPHA

Urban, D., Beck, A., Marcot, J., Sears, K. EVOLUTIONARY TRENDS IN BODY SIZE OF THE
SYNAPSID LINEAGE LEADING TO MESOZOIC MAMMALS

Smith, S., Wilson, G. MAMMALIAN DENTAL ECOMORPHOLOGY AND DISPARITY ACROSS THE
CRETACEOUS-PALEOGENE BOUNDARY: A COMPARISON OF 3D METRICS

Montellano, M., Fox, R., Scott, C. SPECIES COMPOSITION OF THE LATE CRETACEOUS EUTHERIAN
MAMMAL PARANYCTOIDES FOX

Krause, D., Hoffmann, S., Nestler, J. FIRST ASSOCIATED UPPER DENTITION OF A
GONDWANATHERIAN MAMMAL

Rich, T., Trusler, P., Evans, A., Vickers-Rich, P., Siu, K. TWO UPPER TRIBOSPHENIC MOLARS FROM
THE MESOZOIC OF AUSTRALIA AND TWO HYPOTHESES

Rougier, G., Martinelli, A., Schoning, M. NEW SPECIMENS OF THE LATE CRETACEOUS MAMMAL
COLONIATHERIUM CILINSKII  MAMMALIA, MERIDOLESTIDA): DENTAL ANATOMY,
RECONSTRUCTION OF THE DENTAL SERIES, AND RELATIONSHIPS OF SOUTH AMERICAN
MERIDOLESTIDS

Raisanen, D., Hasiotis, S. POTENTIAL VERTEBRATE BURROWS IN THE SALT WASH MEMBER,
UPPER JURASSIC MORRISON FORMATION

Schultz, J., Ruf, 1., Averianov, A., Lopatin, A., Martin, T. FIRST DOCODONT PETROSALS FROM THE
MIDDLE JURASSIC OF WESTERN SIBERIA (RUSSIA)

Jiger, K., Luo, Z., Martin, T. CT SCANING AND 3D IMAGE ANALYSIS OF THE POSTCRANIAL
SKELETON OF HENKELOTHERIUM GUIMAROTAE (CLADOTHERIA, MAMMALIA) FROM THE LATE
JURASSIC OF PORTUGAL AND ITS LOCOMOTOR ADAPTATIONS

Brinkkétter, J., Martin, T. MOLAR MORPHOLOGY AND FUNCTION OF HALDANODON
EXSPECTATUS (DOCODONTA, MAMMALIAFORMES)

Templeman, T., Williamson, T. A VERTEBRATE FAUNA FROM THE SANTONIAN - LOWER
CAMPANIAN MENEFEE FORMATION, SAN JUAN BASIN, NEW MEXICO
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Buscalioni, A., Marugan Lobon, J., De Miguel, C., Poyato-Ariza, F. THE VERTEBRATES OF LAS
HOYAS: A PRELIMINARY ASSESSMENT OF THE ROLE OF PAST AND PRESENT ECOMORPHOTYPES

Sonobe, H., Kobayashi, Y., Lii, J., Barsbold, R., Chiba, K. VERTEBRATE COPROLITES FROM THE
GURVAN EREEN FORMATION (LOWER CRETACEOUS) IN TATAL, WESTERN MONGOLIA

Bonde, J., Hilton, R., Jackson, F., Druschke, P. VERTEBRATES OF THE NEWARK CANYON
FORMATION (BARREMIAN?-ALBIAN?), EAST-CENTRAL NEVADA: A PRELIMINARY REPORT AND
IMPLICATIONS FOR MID-CRETACEOUS GEOGRAPHY OF THE INTERMOUNTAIN WEST

Martinez, R., Apaldetti, C., Praderio, A., Fernandez, E., Colombi, C. TRIASSIC-JURASSIC BOUNDARY
IDENTIFIED WITH VERTEBRATE FOSSILS IN NORTHWESTERN ARGENTINA (MARAYES-EL
CARRIZAL BASIN)

Harrison, A., Heckert, A., Krzyzanowski, S. A MICROVERTEBRATE ASSEMBLAGE FROM THE UPPER
TRIASSIC BLUE MESA MEMBER, PETRIFIED FOREST FORMATION (ADAMANIAN) OF THE BLUE
HILLS IN EAST-CENTRAL ARIZONA

Sues, H., Schoch, R. A REMARKABLE ASSEMBLAGE OF LADINIAN-AGE VERTEBRATES FROM
SOUTHERN GERMANY: A NEW WINDOW ON LATE MIDDLE TRIASSIC CONTINENTAL TETRAPOD
BIODIVERSITY

Egi, N., Tsubamoto, T., Watabe, M., Saneyoshi, M., Tsogtbaatar, K. NIMRAVIDS AND
STENOPLESICTIDS (MAMMALIA, CARNIVORA) FROM THE UPPER EOCENE OF MONGOLIA AND
THEIR PALEOBIOGEOGRAPHIC SIGNIFICANCE

Boyd, C., Welsh, E. INVESTIGATING THE TAXONOMIC UTILITY OF SERRATION DENSITY ON THE
CANINES OF NORTH AMERICAN NIMRAVID FELIFORMS

Spaulding, M., Hughes, E., Flynn, J. THE BRAIN AND INTERNAL CRANIAL ANATOMY OF
VIVERRAVUS MINUTUS (MAMMALIA: CARNIVORAMORPHA): DETERMINING THE TIMING OF
ACQUISITION OF KEY CARNIVORAMORPHAN ENDOCRANIAL CHARACTERISTICS

Welsh, E. NEW MATERIAL FROM THE RARE AMPHICYONID GENUS PARADAPHOENUS AND ITS
IMPLICATIONS ON THE VALIDITY OF CANIFORM CARNIVORES IDENTIFIED WITHIN
CHADRONIAN THROUGH ARIKAREEAN COLLECTIONS

Robles, J., Madurell-Malapeira, J., Casanovas-Vilar, 1., Abella, J., Alba, D. THE SCIMITAR-TOOTHED
CAT MACHAIRODUS APHANISTUS (CARNIVORA, FELIDAE) IN THE VALLES-PENEDES BASIN (NE
IBERIAN PENINSULA): NEW REMAINS AND TAXONOMIC REVISION

Anton, M., Siliceo, G., Salesa Calvo, M., Morales, J. COMPARATIVE ANATOMY OF THE FRONTAL
SINUSES OF THE SCIMITAR-TOOTHED FELID MACHAIRODUS APHANISTUS (FELIDAE,
CARNIVORA) FROM THE LATE MIOCENE SITES OF BATALLONES-1 AND BATALLONES-3 (MADRID,
SPAIN)

Vinuesa, V., Madurell-Malapeira, J., Fortuny, J., Alba, D. THE INTERNAL CRANIAL MORPHOLOGY
OF THE EXTINCT BONE-CRACKING HYENA PLIOCROCUTA PERRIERI (CARNIVORA, HYAENIDAE)

Fox, N., Wallace, S., Mead, J. PARTITIONING OF MUSTELA NIGRIPES AND MUSTELA VISON
DENTARIES FROM SNAKE CREEK BURIAL CAVE, NV.

Gilmore, L. THREE NEW PROCYONIDS FROM THE BLANCAN OF FLORIDA
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Rincon, A., Morgan, G., Hulbert, Jr., R., Bloch, J., Wood, A. NEW EARLY MIOCENE BASAL
PROCYONIDS FROM PANAMA: THE OLDEST NORTH AMERICAN PROCYONID AND ORIGIN OF
THE TRIBE POTOSINI (CARNIVORA, PROCYONIDAE).

Wallace, S., Fulwood, E. NEW SKELETON OF PRISTINAILURUS BRISTOLI (AILURIDAE, AILURINAE)
SUGGESTS STRONG SEXUAL DIMORPHISM IN THIS RARE CARNIVORAN

Mackenzie, K., Orcutt, J., Hopkins, S. THE FIRST RECORD OF OSBORNODON IAMONENSIS FOR
OREGON AND OTHER CANIDS OF THE ARIKAREEAN, FROM COGLAN BUTTES, OREGON

Pagnac, D., Welsh, E. NEW PERSPECTIVES ON THE DIVERSITY OF THE CANIDAE IN THE UPPER
POLESLIDE MEMBER (WHITNEYAN), BRULE FORMATION, BADLANDS NATIONAL PARK, SOUTH
DAKOTA

Koretsky, I., Rahmat, S., Gilland, E. ORIGINS, EVOLUTION, AND CLASSIFICATION OF TRUE SEALS
AND THEIR PALEOBIOGEOGRAPHICAL IMPLICATIONS

Valenzuela-Toro, A., Gutstein, C., Cozzuol, M., Pyenson, N., Suarez, M. A NEW DWARF SEAL FROM
CHILE REVEALS A HIDDEN MORPHOLOGICAL DIVERSITY OF PINNIPEDS FROM THE NEOGENE
OF SOUTH AMERICA

Dewar, E., Crocker, C. CAN SKULL SHAPE INDICATE AGGRESSIVE BEHAVIOR IN SEALS?

Rahmat, S., Koretsky, L., Gilland, E. EVIDENCE OF SEXUAL DIMORPHISM WITHIN
CYSTOPHORINAE (CARNIVORA, PHOCIDAE) FROM NEW MIDDLE MIOCENE SEALS OF THE
NORTHERN PARATETHYS

Durrani, M., Beatty, B. MAPPING THE ORAL BIOLOGY OF THE AQUATIC TO TERRESTRIAL
TRANSITION: DENTAL PATHOLOGIES AS A FUNCTION OF DIET, FEEDING LOCATION AND
BEHAVIOR IN OTTERS, SEALS, AND SEA LIONS

Villavicencio, N., Tomiya, S., Hofmeister, J., Lindberg, D. FEMUR DIMENSIONS AND BODY SIZE
ESTIMATION TO TRACK PREHISTORIC POPULATION CHANGES IN THE SOUTHERN SEA OTTER
ENHYDRA LUTRIS NEREIS.

Koper, L. DISTINGUISHING DISASSOCIATED ELEMENTS OF CANIS DIRUS FROM CANIS LUPUS AT
RANCHO LA BREA: LINEAR TRENDS OFFER A NEW INSIGHT INTO SPECIES IDENTIFICATION
WHEN CRANIAL AND DENTAL INFORMATION IS UNAVAILABLE

Curtis, A., Van Valkenburgh, B. A THREE-DIMENSIONAL STUDY OF PARANASAL SINUSES IN
CARNIVORA

Balisi, M., Brown, C., Van Valkenburgh, B., Shaw, C. WHAT CAN PALEOPATHOLOGY TELL US
ABOUT HUNTING MODES?

Bennett, B., Scott, K., Scott, E., Rega, E., Sumida, S. A PATHOLOGICAL TIMBER WOLF (CANIS LUPUS)
FEMUR INDICATES EXTENDED SURVIVAL AFTER TRAUMATIC AMPUTATION INJURY

Madurell-Malapeira, J., Alba, D., Aurell-Garrido, J., Moya-Sola, S. NEW IBERIAN REMAINS OF THE
EURASIAN JAGUAR PANTHERA GOMBASZOEGENSIS (CARNIVORA, FELIDAE) AND A TAXONOMIC
REVISION OF EURASIAN FOSSIL JAGUAR-LIKE CATS
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Carlon, B., Naples, V. CONFIRMATION OF LIFESTYLES OF EXTINCT FELIDS BASED ON
COMPARISON OF HOMOLOGOUS CHARACTERS OF LIVING CATS

Milideo, L., Graham, R. TAPHONOMIC INDICATORS OF WOLF DEN ASSEMBLAGES

Moretti, J., Johnson, E., Arroyo-Cabrales, J., Lewis, P. EXPLORING THE RELATIONSHIPS OF THE
NORTH AMERICAN DIMINUTIVE SKUNK GENERA SPILOGALE AND BUISNICTIS

Bird, D., Amirkhanian, A., Davydov, Y., Pang, B., Van Valkenburgh, B. CRIBIFORM PLATE
MORPHOLOGY AS A PROXY FOR OLFACTORY INNERVATION IN CARNIVORA

Martin-Serra, A., Figueirido, B., Serrano, F., Janis, C., Palmqvist, P. INTEGRATION PATTERNS IN THE
EVOLUTION OF CARNIVORAN LIMBS: AN APPROACH BASED ON 3D GEOMETRIC
MORPHOMETRICS

Perez-Claros, J., Martin-Serra, A., Figueirido, B., Janis, C., Palmqvist, P. A MORPHOMETRIC
CHARACTERIZATION OF CRANIAL SHAPE IN TERRESTRIAL CARNIVORANS BASED ON FOURIER
ANALYSIS

Snively, E., Fahlke, J. BITE FORCE OF THE EOCENE WHALE BASILOSAURUS IS1S CONSISTENT
WITH POWERFUL ANTERIOR SEIZURE AND POSTERIOR CRUSHING OF LARGE PREY

Sawamura, H., Ando, T., Shinmura, T. IS THE FAMILY AETIOCETIDAE MONOPHYLETIC?
Beatty, B. THE SUBTLE HETERODONTY OF ODONTOCETES

Velez-Juarbe, J., Wood, A., Ridgwell, N., Bloch, J., Macfadden, B. PARTIAL SKELETON OF A
TOOTHED WHALE (ODONTOCETI, CETACEA) FROM THE MID TO LATE MIOCENE GATUN
FORMATION, PANAMA

Maruyama, S. THE ESTIMATED RANGE OF INTRASPECIFIC VARIATION IN RECENT DELPHINID
SKULLS AND ITS APPLICATION FOR THE TAXONOMY OF THE EXTINCT DELPHINOIDEA

Racicot, R. PHYLOGENETIC AND FUNCTIONAL IMPLICATIONS OF INNER EAR MORPHOLOGY IN
FOSSIL AND EXTANT PORPOISES (CETACEA, PHOCOENIDAE)

Buchholtz, E., Roston, R. EXTERNAL AND INTERNAL ANATOMY OF A BLUE WHALE FETUS:
DOCUMENTING MILESTONES IN BALAENOPTERID DEVELOPMENT

Murakami, M., Koda, Y. A NEW DOLPHIN (CETACEA, ODONTOCETI, DELPHINIDAE) FROM THE
PLIOCENE OF IBARAKI, CENTRAL JAPAN

Bisconti, M. NEW BALAENIDS FROM THE ITALIAN PLIOCENE (MAMMALIA, CETACEA,
MYSTICETI)

Shaw, B. DOES SIZE MATTER? ISOMETRIC VS. ALLOMETRIC SCALING IN ARMADILLOS,
PAMPATHERES, AND GLYPTODONTS (ORDER CINGULATA)

Gillette, D., Carranza-Castafieda, O. ONTOGENY AND SEXUAL DIMORPHISM IN THE NORTH
AMERICAN GLYPTODONT, GLYPTOTHERIUM (XENARTHRA, CINGULATA)

Carranza-Castaiieda, O., Gillette, D. VARIATION OF OSTEODERM ANATOMY IN THE CARAPACE OF
THE NORTH AMERICAN GLYPTODONT, GLYPTOTHERIUM (XENARTHRA, CINGULATA)

Grass, A. COMPARISON OF ALLOMETRIC GROWTH TRAJECTORIES OF MEGALONYX AND
PARAMYLODON SCAPULAE
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Naples, V., Mcafee, R. DELIMITING THE FORELIMB MORPHOLOGY AMONG PLEISTOCENE
(ENSENADEAN-LUJANIAN) MYLODONTIDS SLOTHS (MAMMALIA, PILOSA) AND THE
IMPLICATIONS FOR FUNCTIONALITY

Mcafee, R. DENTAL VARIATIONS AND ANOMALIES IN EXTINCT PILOSAN SLOTHS (MAMMALIA,
XENARTHRA)

Green, J., Mcafee, R. THE INFLUENCE OF BITE FORCE ON THE FORMATION OF DENTAL
MICROWEAR IN XENARTHRANS (MAMMALIA)

Hilbert-Wolf, H., Roberts, E., Brown, R., O'Connor, P., Stevens, N. DECIPHERING THE LINKS
BETWEEN LANDSCAPE CHANGE AND VERTEBRATE EVOLUTION USING U/PB GEOCHRONOLOGY
AND DETRITAL THERMOCHRONOLOGY: A CASE STUDY FROM THE RUKWA RIFT BASIN

Jinnah, Z., Roberts, E., Dirks, P. POTENTIAL OF DETRITAL ZIRCONS FOR PROVIDING AGE
CONSTRAINTS FOR KAROO SUPERGROUP VERTEBRATES

Ratsimbaholison, N., O'Connor, P., Felice, R. ONTOGENETIC TRENDS IN THE CRANIOMANDIBULAR
SKELETON OF MAJUNGASAURUS CRENATISSIMUS AND DERIVATION OF THE ABELISAURID
SKULL MORPHOTYPE
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Westin Bonaventure Hotel & Suites, Sacramento Ballroom
MODERATORS: Matthew Vavrek and Nathan Smith

Brazeau, M., Giles, S., Friedman, M. AN OSTEICHTHYAN-LIKE SKULL FROM SIBERIA AND THE
EVOLUTION OF CROWN GNATHOSTOME BRAINCASE MORPHOLOGY

Steyer, J., Sidor, C., Hammer, W. TRIASSIC TEMNOSPONDYLS FROM ANTARCTICA ILLUSTRATE
THE RECOVERY OF HIGH-LATITUDE FAUNAS AFTER THE PERMO-TRIASSIC EXTINCTION

Sidor, C., Huttenlocker, A. K., Peecook, B., Smith, R., Vilhena, D. NEW DATA ON THE MIDDLE
TRIASSIC TETRAPODS OF ANTARCTICA AND FAUNAL PROVINCIALIZATION ACROSS SOUTHERN
PANGEA

Andres, B., Smith, N. THE FIRST PTEROSAUR FROM ANTARCTICA

Makovicky, P., Boudreau, D., Hammer, W., Smith, N. GROWTH PATTERNS OF EARLY JURASSIC
ANTARCTIC DINOSAURS INFERRED FROM PALEOHISTOLOGICAL ANALYSIS

Smith, N., Hammer, W., Makovicky, P. ANATOMY OF A NEW SAUROPODOMORPH DINOSAUR
FROM THE EARLY JURASSIC HANSON FORMATION OF ANTARCTICA

Godefroit, P., Sinitsa, S., Dhouailly, D., Bolotsky, Y., Sizov, A. FEATHER-LIKE STRUCTURES AND
SCALES IN A JURASSIC NEORNITHISCHIAN DINOSAUR FROM SIBERIA

Tarduno, J., Brinkman, D., Clarke, J., Bono, R., Higgins, P. THE ULTRA-WARM ARCTIC CA. 90
MILLION YEARS AGO: CONSTRAINTS ON PALEOCLIMATE AND BIOGEOGRAPHY FROM
VERTEBRATE FOSSILS

BREAK

Vavrek, M. J., Harrison, L., Cumbaa, S., Becker, M., Larsson, H. LATITUDINAL GRADIENTS AND
PROVINCIALITY IN CHONDRICHTHYAN FAUNAS FROM THE LATE CRETACEOUS NORTH
AMERICA

Druckenmiller, P., Erickson, G., Brinkman, D., Brown, C., Mori, H. EVIDENCE FOR A DISTINCT
EARLY MAASTRICHTIAN POLAR DINOSAUR FAUNA FROM THE PRINCE CREEK FORMATION OF
NORTHERN ALASKA

Fiorillo, A., Tykoski, R. DISTRIBUTION AND POLAR PALEOENVIRONMENTS OF LARGE THEROPOD
SKELETAL REMAINS FROM THE PRINCE CREEK FORMATION (EARLY-LATE MAASTRICHTIAN) OF
NORTHERN ALASKA

Case, J. VERTEBRATE DIVERSITY AND RESPONSE TO OCEAN TEMPERATURE DECLINE DURING
THE LATEST CRETACEOUS IN THE ANTARCTIC PENINSULA

Mors, T., Gelfo, J., Reguero, M., Lorente, M., Lopez, G. THE OLDEST KNOWN (EARLY EOCENE)
MAMMAL FROM ANTARCTICA

Gottfried, M., Eberle, J., Hutchison, J. NEW BONY FISH RECORDS FROM THE CANADIAN ARCTIC
EOCENE GREENHOUSE OF BANKS ISLAND, NORTHWEST TERRITORIES

Rybczynski, N., Fraser, D., Buckley, M., Gosse, J. FIRST EVIDENCE FOR A HIGH ARCTIC CAMEL
SUGGESTS HIGH LATITUDE ORIGINS FOR CAMELUS ANCESTOR

Macphee, R., Zazula, G. PLEISTOCENE LARGE MAMMAL DISPERSALS AND REGIONAL
EXTIRPATIONS IN HIGH-LATITUDE NORTH AMERICA
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SATURDAY MORNING, NOVEMBER 2, 2013

Technical Session XIV
Westin Bonaventure Hotel & Suites, San Francisco Ballroom
MODERATORS: Michael Habib and Daniel Ksepka

Falkingham, P., Gatesy, S. USING AVIAN SUBSURFACE 3D FOOT MOTION TO SIMULATE FOSSIL
TRACK DIVERSITY

Pei, R., Li, Q., Meng, Q., Norell, M., Gao, K. EXCELLENTLY PRESERVED NEW SPECIMENS OF
ANCHIORNIS AND THE IMPLICATION OF EARLY EVOLUTION IN PARAVES

Habib, M. EVIDENCE AGAINST RUNNING TAKEOFF IN ARCHAEOPTERYX: BREAKING THE
TERRESTRIAL VS. ARBOREAL DICHOTOMY

Heers, A., Dial, K. WINGS VERSUS LEGS IN THE THEROPOD-AVIAN LINEAGE: MECHANISTIC
UNDERPINNINGS OF VARIATION IN LOCOMOTOR STRATEGIES

Field, D., Lynner, C. PRECISE INFERENCE OF AVIALAN FLIGHT ABILITY FROM SHOULDER JOINT
DIMENSIONS

Hall, J., Habib, M. FUNCTIONAL SIGNIFICANCE OF FEATHER ASYMMETRY IN EXTANT AVIANS
AND PREDICTED FLIGHT PERFORMANCE IN EXTINCT TAXA

Foth, C., Rauhut, O. A NEW LOOK FOR AN OLD BIRD: A NEW SPECIMEN OF ARCHAEOPTERYX
WITH EXCEPTIONAL FEATHER PRESERVATION PROVIDES NEW INSIGHTS INTO THE EVOLUTION
OF FEATHER PLUMAGES WITHIN MANIRAPTORA

Manning, P., Wogelius, R., Bergmann, U., Schwarz-Wings, D., Sellers, W. SYNCHROTRON-BASED
CHEMICAL IMAGING REVEALS PLUMAGE PATTERNS IN ARCHAEOPTERYX.

BREAK

Gearty, W., D'Alba, L., Vinther, J., Shawkey, M., Field, D. MELANIN CONCENTRATION GRADIENTS
IN MODERN AND FOSSIL FEATHERS

Egerton, V., Bergmann, U., Wogelius, R., Norell, M., Manning, P. L. SYNCHROTRON-BASED IMAGING
REVEALS CHEMOTAPHONOMY OF TWO BIRDS FROM THE GREEN RIVER FORMATION (EOCENE)

Chan, N. THE DROMORNITHID OR THE EGG? SIZE CONSTRAINTS IN FLIGHTLESS BIRDS

Bright, J., Cobb, S., Marugan-Lobon, J., Rayfield, EE. CAN MORPHOLOGY PREDICT DIETARY
ECOLOGY IN LIVING AND EXTINCT BIRDS OF PREY?

Stidham, T., Ni, X. REWRITING AVIAN BIOGEOGRAPHY WITH THE PALEOGENE FOSSIL RECORD
FROM CHINA

Ksepka, D. NEW OLIGOCENE WATERBIRDS: PHYLOGENETIC ANALYSES AND IMPLICATIONS
FOR TRANSITIONS IN THE WESTERN ATLANTIC AVIFAUNA

Watanabe, J., Matsuoka, H. SYSTEMATICS OF A FLIGHTLESS DUCK FROM THE PLEISTOCENE OF
SHIRIYA, NORTHEAST JAPAN

Gilbert, K., Koch, P., Mccarthy, M., Baroni, C., Lorenzini, S. ILLUMINATING HOLOCENE DIET
SHIFTS IN PENGUINS WITH COMPOUND SPECIFIC ISOTOPE ANALYSIS
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SATURDAY MORNING, NOVEMBER 2, 2013

Technical Session XV
Westin Bonaventure Hotel & Suites, San Jose Ballroom
MODERATORS: Robert Fordyce and Aaron Wood

Figueirido, B., Martin-Serra, A., Pérez-Claros, J., Palmqvist, P., Janis, C. ON THE EVOLUTION OF THE
PREDATORY BEHAVIOR OF NORTH AMERICAN CANIDS AND ITS RELATIONSHIP WITH
ENVIRONMENTAL TRANSFORMATION AND CLIMATIC CHANGE

Reid, R., Koch, P. DID INTERFERENCE COMPETITION BETWEEN GRIZZLY BEARS AND COYOTES
PREVENT HOLOCENE COASTAL COYOTES FROM CONSUMING MARINE FOODS?

Fitzgerald, E., Hastie, D., Buckeridge, J., Scofield, P. EARLIEST SEALS FROM AUSTRALASIA REVEAL
COLONIZATION OF THE SOUTHERN OCEAN BY ARCHAIC MONACHINAE (PHOCIDAE)

Kienle, S., Berta, A. PINNIPED SKULLDUGGERY: THE EVOLUTION OF FEEDING STRATEGIES IN
PHOCIDS (PINNIPEDIA, PHOCIDAE)

Churchill, M., Clementz, M. EVIDENCE FOR PIERCE FEEDING IN ENALIARCTOS (CARNIVORA,
PINNIPEDIMORPHA) FROM TOOTH SPACING AND CROWN SIZE

Clementz, M., Velez-Juarbe, J. ESTIMATING THE STRENGTH OF SIRENIAN AND SEAGRASS
ASSOCIATIONS OVER THE CENOZOIC THROUGH PHYLOGENETIC AND STABLE ISOTOPE
ANALYSES

Wood, A., Velez-Juarbe, J., Bourque, J., Bloch, J., Jaramillo, C. DIFFERENCES IN INFERRED
FORAGING BEHAVIOR AMONG EARLY MIOCENE SPECIES OF DIPLOTHERIUM: EVIDENCE FROM
A NEW FOSSIL DUGONG FROM THE PANAMA CANAL

Domning, D., Velez-Juarbe, J. THE SIRENIAN GENUS METAXYTHERIUM: WHAT'S UP WITH THOSE
ANIMALS??

BREAK

Gingerich, P., Antar, M., Zalmout, I. FAUNAS OF WHALES AND SEA COWS (CETACEA AND
SIRENIA) FROM MIDDLE AND UPPER EOCENE STRATA IN WESTERN FAYUM PROVINCE, EGYPT

Ekdale, E. INNER EAR STRUCTURE OF EARLY MYSTICETES (CETACEA) FROM THE LATE
OLIGOCENE OF SOUTH CAROLINA: IMPLICATIONS FOR THE EVOLUTION OF HEARING IN
BALEEN WHALES

Tsai, C., Fordyce, R. EARLY EVOLUTIONARY RADIATION IN BALEEN WHALES (CETACEA:
MYSTICETI) FROM THE OLIGOCENE OF NEW ZEALAND

Boessenecker, R., Fordyce, R. ANATOMY AND ONTOGENY OF A TRANSITIONAL BALEEN WHALE:
A NEW EOMYSTICETID (MAMMALIA, CETACEA) FROM THE LATE OLIGOCENE OTEKAIKE
LIMESTONE OF NEW ZEALAND

Fordyce, R., Aguirre-Fernandez, G., Loch, C. LATE OLIGOCENE TUSKED DOLPHIN FROM THE
WAITAKI REGION, NEW ZEALAND

Lambert, O., Bianucci, G., De Muizon, C., Urbina, M. A NEW ARCHAIC SHARK-TOOTHED DOLPHIN
FROM THE LATE OLIGOCENE-EARLY MIOCENE OF PERU

Pyenson, N., Gutstein, C., Cozzuol, M., Velez-Juarbe, J., Suarez, M. NEW MATERIAL OF
ODOBENOCETOPS FROM THE LATE MIOCENE OF CHILE CLARIFIES THE SYSTEMATICS AND
PALEOBIOLOGY OF WALRUS-CONVERGENT ODONTOCETES

© 2013 by the Society of Vertebrate Paleontology
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SATURDAY MORNING, NOVEMBER 2, 2013
Technical Session XV (CONTINUED)

Gutstein, C., Pyenson, N., Figueroa-Bravo, C., Canals, M., Cozzuol, M. FACIAL MORPHOLOGY
PROXIES OF SKULL PATTERNS IN TOOTHED WHALES AND THEIR IMPLICATIONS FOR STUDYING
SOUND GENERATION IN FOSSIL ODONTOCETI

SATURDAY AFTERNOON, NOVEMBER 2, 2013

Technical Session XVI
Westin Bonaventure Hotel & Suites, San Francisco Ballroom
MODERATORS: Ryosuke Motani and Gabriel Bever

Whatley, R., Behrensmeyer, A., Mcintire, S., Ramezani, J., Parker, W. FIRST PTEROSAUR DENTARY
AND POSTCRANIA FROM THE UPPER TRIASSIC OWL ROCK MEMBER, CHINLE FORMATION,
PETRIFIED FOREST NATIONAL PARK, ARIZONA

Upchurch, P., Andres, B., Butler, R., Barrett, P. AN ANALYSIS OF THE BIOGEOGRAPHIC HISTORY
OF PTEROSAURS

Motani, R., Jiang, D., Tintori, A., Rieppel, O., Chen, G. HIGH DIVERSITY OF EARLY TRIASSIC
ICHTHYOPTERYGIANS REVEALED THROUGH DETAILED EXCAVATION IN CHAOHU, ANHUI,
CHINA

Schmitz, L., Motani, R., Wainwright, P. EVOLUTIONARY DRIVERS OF GIANT EYES IN LARGE
OCEAN PREDATORS

Bever, G., Lyson, T. CRANIAL EVOLUTION AND THE ORIGIN OF TURTLES: INSIGHTS FROM
EUNOTOSAURUS AFRICANUS

Danilov, 1., Obraztsova, E., Syromyatnikova, E., Krasnolutskii, S. NEW DATA ON A
XINJIANGCHELYID TURTLE FROM THE MIDDLE JURASSIC OF SIBERIA, RUSSIA

Stayton, C., Cadena, E. EXCEPTIONAL MECHANICAL PERFORMANCE IN THE SHELLS OF TWO
CENOZOIC TURTLES: STUPENDEMYS AND CERREJONEMYS

Parham, J., Wood, R., Salas-Gismondi, R., Thomas, H., Pyenson, N. NEW ARTICULATED SPECIMENS
OF LEATHERBACK SEA TURTLES FROM THE CENOZOIC OF NORTH AND SOUTH AMERICA
ELUCIDATE THE PHYLOGENY, DIVERSITY, GLOBAL BIOGEOGRAPHY, AND MAJOR
EVOLUTIONARY TRENDS OF DERMOCHELYIDS

Modesto, S., Lamb, A., Reisz, R. RE-APPRAISAL OF THE CAPTORHINID REPTILE CAPTORHINIKOS
VALENSIS FROM THE LOWER PERMIAN OF TEXAS

Tsuji, L., Sidor, C., Smith, R., Angielczyk, K. THE FIRST PROCOLOPHONID FROM THE MANDA BEDS
OF SOUTHERN TANZANIA AND ITS IMPLICATIONS FOR MIDDLE TRIASSIC BIOGEOGRAPHY

SATURDAY AFTERNOON, NOVEMBER 2, 2013

Technical Session XVII
Westin Bonaventure Hotel & Suites, Sacramento Ballroom
MODERATORS: Akinobu Watanabe and Robert Anemone

Lovelace, D., Butler, R. QUANTIFYING TRIASSIC SEDIMENTATION ACROSS THE WESTERN
UNITED STATES: PERCEPTION, PRESERVATION, AND PALEONTOLOGY

Anemone, R., Emerson, C., Nachman, B. DOES PREDICTIVE MODELING WORK IN THE SEARCH FOR
VERTEBRATE FOSSILS? A CASE STUDY FROM THE EOCENE OF WYOMING.
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SATURDAY AFTERNOON, NOVEMBER 2, 2013
Technical Session XVII (CONTINUED)

Lloyd, G., Friedman, M. A NOVEL METHOD FOR TIME-BINNING RATES OF CONTINUOUS
CHARACTER EVOLUTION ON A PHYLOGENY

Alroy, J. STILL AROUND OR GONE FOREVER? BAYESIAN CREDIBLE INTERVALS ON TEMPORAL
RANGES

Sansom, R., Wills, M. FOSSILIZATION FILTERS RESULT IN SIGNIFICANT LOSS OF PHYLOGENETIC
SIGNAL AND CAUSE ORGANISMS TO APPEAR ERRONEOUSLY PRIMITIVE

Watanabe, A., Norell, M. TREE BUILDING FROM NOAH’S ARK: THE IMPACT OF POOR SAMPLING
WITHIN SPECIES ON PHYLOGENETIC RECONSTRUCTION

Smithson, T., Smithson, T., Clack, J. NEW TETRAPOD AND FISH FAUNAS FROM THE EARLIEST
CARBONIFEROUS OF SCOTLAND

Lu, J., Zhu, M., Ahlberg, P., Qiao, T. CRANIAL STRUCTURE IN THE EARLY DEVONIAN
ONYCHODONT QINGMENODUS YUI AND ITS IMPLICATIONS FOR THE PHYLOGENETIC POSITION
OF ONYCHODONTIFORMES AMONG SARCOPTERYGIANS

Chevrinais, M., Cloutier, R., Béchard, I. PROFILE OF A DEVONIAN KILLER: EUSTHENOPTERON
FOORDI, TOP-PREDATOR OF THE ESCUMINAC FISH ASSEMBLAGE

Wendruff, A., Wilson, M. MORPHOLOGICAL AND SPECIES DIVERSITY OF COELACANTHS FROM
THE LOWER TRIASSIC SULPHUR MOUNTAIN FORMATION OF BRITISH COLUMBIA, CANADA

SATURDAY AFTERNOON, NOVEMBER 2, 2013

Technical Session XIII
Westin Bonaventure Hotel & Suites, San Jose Ballroom
MODERATORS: David Levering and Allistair Evans

Pol, D., Carballido, J., Rauhut, O., Rougier, G., Sterli, J. BIOGEOGRAPHIC DISTRIBUTION PATTERNS
OF TETRAPODS DURING THE JURASSIC: NEW INFORMATION FROM THE CANADON ASFALTO
BASIN, PATAGONIA, ARGENTINA

Martin, T., Goin, F., Chornogubsky, L., Gelfo, J., Schultz, J. EARLY LATE CRETACEOUS
(CENOMANIAN) MAMMALS AND OTHER VERTEBRATES FROM THE MATA AMARILLA
FORMATION OF SOUTHERN PATAGONIA (ARGENTINA)

Bercovici, A., Hunter, J., Knauss, G., Wood, J., Pearson, D. OUT WITH THE OLD, IN WITH THE NEW:
VERTEBRATE MICROSTRATIGRAPHY DOCUMENTING THE IMMEDIATE K-PG MASS EXTINCTION
RECOVERY

Levering, D., Luttbeg, B. OF MULTITUBERCULATES AND MASS EXTINCTION: EVIDENCE OF
SELECTION FOR SMALL BODY SIZE WITHIN THE CIMOLODONTA (MULTITUBERCULATA)
ACROSS THE CRETACEOUS-PALEOGENE EXTINCTION BOUNDARY, FOLLOWED BY
MORPHOSPACE RECOVERY AND EXPANSION IN THE EARLIEST PALEOGENE

Chen, M., Luo, Z., Wilson, G. MORPHOMETRIC ANALYSIS OF LOCOMOTOR SPECIALIZATION IN
THE CRETACEOUS MAMMAL YANOCONODON: IMPLICATIONS FOR ECOMORPHOLOGICAL
DIVERSIFICATION WITHIN EUTRICONODONT MAMMALS

Hoffmann, S., O'Connor, P., Krause, D. FIRST ENDOCRANIAL RECONSTRUCTION OF A
GONDWANATHERIAN MAMMAL

© 2013 by the Society of Vertebrate Paleontology
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SATURDAY AFTERNOON, NOVEMBER 2, 2013
Technical Session XIII (CONTINUED)

Rayfield, E., Gill, P. A FUNCTIONAL INSIGHT INTO THE EVOLUTION OF THE DEFINITIVE
MAMMALIAN MIDDLE EAR

Evans, A., Chieu, T., Siu, K., Rich, T. PREDICTING THE SHAPE OF UNDISCOVERED FOSSILS

Grossnickle, D., Polly, P., Luo, Z. MORPHOLOGICAL DISPARITY OF MESOZOIC MAMMALS
THROUGH TIME

Oreska, M., Carrano, M. ADAPTING MODERN COMMUNITY ECOLOGY TECHNIQUES FOR
TERRESTRIAL PALEOECOLOGY: INSIGHTS FROM THE EARLY CRETACEOUS CLOVERLY
FORMATION

SATURDAY AFTERNOON, NOVEMBER 2, 2013

Poster Session 1V
Westin Bonaventure Hotel & Suites, Exhibit Hall
Authors must be present from 4:15 - 6:15 p.m.
Posters must be removed by 6:30 p.m.

Mitchell, J. DEAD BIRDS IN THE DIRTY GROUND: HOW TO KNOW WHEN THEY'RE NOT AROUND

Kirchner-Smith, M. HIND LIMB MORPHOLOGY OF CARNIVOROUS BIRDS: A MORPHOMETRIC
ANALYSIS OF PREY PREFERENCE AND PREDATORY TECHNIQUES

Sartin, C. ASYMMETRY AND VESTIGIAL STRUCTURES IN EXTANT BIRDS

Walsh, S., Milner, A., Bourdon, E. A REINTERPRETATION OF THE BRAIN MORPHOLOGY OF
CEREBAVIS CENOMANICA (AVES: INCERTAE SEDIS)

Hu, D., Liu, Y., Li, J., Hou, L., Xu, X. A NEW LARGE ENANTIORNITHINE BIRD FROM THE LOWER
CRETACEOUS OF WESTERN LIAONING, CHINA

Tanaka, T., Kobayashi, Y., Sasaki, K., Chiba, K. AN ISOLATED FEATHER IN AN AMBER FROM THE
LATE CRETACEOUS OF NORTHEAST JAPAN

Hellert, S., Marcot, J. EVOLUTIONARY DYNAMICS OF THE LIMBS OF BIRDS AND THEROPOD
DINOSAURS: TESTING THE INFLUENCE OF FUNCTIONAL CONSTRAINTS

Wang, Y., O'Connor, J., Li, D., You, H. A NEW ORNITHUROMORPH BIRD FROM THE EARLY
CRETACEOUS CHANGMA BASIN OF GANSU PROVINCE, NORTHWESTERN CHINA

Pomeroy, D. IS OMNIVOROPTERYX SINOUSAORUM A SAPEORNITHID BIRD?
Falk, A. THE PLUMAGE OF CONFUCIUSORNIS: PRIMITIVE OR MODERN?

Sclafani, M., Ksepka, D., Smith, A. EVOLUTIONARY PATTERNS IN BONE THICKNESS AND
COMPACTNESS IN DIVING BIRDS

Smith, N., Clarke, J. OSTEOLOGICAL HISTOLOGY OF THE PAN-ALCIDAE (AVES,
CHARADRIIFORMES): CORRELATES OF WING-PROPELLED DIVING AND FLIGHTLESSNESS

Ando, T., Fordyce, R. BASAL SPHENISCIFORMES DO NOT SUPPORT A SISTER TAXON
RELATIONSHIP WITH PLOTOPTERIDS

Biedlingmaier, A., Leavitt, J., Monfette, G., Allan, D., Claessens, L. DIGITAL SURFACE SCANNING
AND ANALYSIS OF A CAVE SPECIMEN OF THE DODO (RAPHUS CUCULLATUS)

Corresponding board numbers in left hand column
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SATURDAY AFTERNOON, NOVEMBER 2, 2013
Poster Session IV (CONTINUED)
Torres, C., De Pietri, V., Louchart, A., Van Tuinen, M. REDESCRIPTION OF THE INTERMEDIATE BILL

MORPHOLOGY OF THE OLIGOMIOCENE FLAMINGO HARRISONAVIS CROIZETI BASED ON HIGH
RESOLUTION X-RAY COMPUTED TOMOGRAPHY

Prassack, K. WERE HOMININ LIVING SITES FOR THE BIRDS? USING AVIFAUNA TO INTERPRET
PLIOCENE HOMININ LAND USE AT OLDUVAI GORGE, TANZANIA

Frigot, R., Palmer, C. BIOMECHANICAL SIGNIFICANCE OF TRABECULAR ARCHITECTURE IN
PTEROSAURS

Bennett, S. REINTERPRETATION OF THE WINGS OF PTERODACTYLUS ANTIQUUS BASED ON THE
VIENNA SPECIMEN

Vila Nova, B., Sayao, J., Kellner, A. REDESCRIPTION OF CEARADACTYLUS ATROX (PTEROSAURIA,
PTERODACTYLOIDEA) FROM THE EARLY CRETACEOUS ROMUALDO FORMATION (SANTANA
GROUP) OF THE ARARIPE BASIN, BRAZIL

Bantim, R., Sayao, J. THE USE OF GEOMETRIC MORPHOMETRIC DATA TO SOLVE PHYLOGENETIC
INCONGRUENCES WITHIN ANHANGUERIDAE (PTEROSAURIA, PTERODACTYLOIDEA)

Carroll, N. FUNCTIONAL MORPHOLOGY OF THE AZHDARCHID MANUS

Rodrigues, T., Kellner, A. LITTLE MORPHOLOGICAL VARIATION IN THE PTEROSAUR
ORNITHOCHEIRUS SIMUS

Kellner, A., Rodrigues Marques Da Silva, T. ON AN UNUSUAL TAPEJARID PTEROSAUR FROM THE
EARLY CRETACEOUS OF BRAZIL AND COMMENTS ON THE PTEROSAUR PALATE

Vremir, M., Naish, D., Dyke, G. PTEROSAUR SIZE CLASSES IN THE TRANSYLVANIAN LATE
CRETACEOUS?

Gierlinski, G., Adach, L., Lockley, M. FIRST REPORT OF JURASSIC PTEROSAUR TRACKS FROM
AFRICA

Peters, D. A FLIGHTLESS PTEROSAUR

Wu, X,, Li, C., Jiang, D., Cheng, L., Rieppel, O. MORPHOLOGICAL DIVERSITY AND PHYLOGENY OF
THE ‘TURTLE-LOOKING” SAUROSPHARGIDAE

Jasinski, S. THE UTILITY OF SOFT-TISSUE CHARACTERS IN UNDERSTANDING THE
PHYLOGENETIC RELATIONSHIPS OF FOSSIL TAXA: EVIDENCE FROM THE EVOLUTION OF THE
TURTLE FAMILY EMYDIDAE

Hirayama, R., Kon, H., Yoshida, M. A NEW SPECIMEN OF CUORA MIYATAI, A PLEISTOCENE ASIAN
BOX TURTLE FROM JAPAN

Bourque, J., Rincon Burbano, A., Wood, A., Bloch, J., Macfadden, B. NEW TURTLES (REPTILIA,
TESTUDINES) FROM THE LAS CASCADAS FORMATION, PANAMA CANAL BASIN, SUGGEST LOW
DIVERSITY IN THE EARLY MIOCENE (ARIKAREEAN) NEOTROPICS

Awalt, K., Parham, J., Holroyd, P. NEW SPECIMENS OF LEATHERBACK SEA TURTLES
(DERMOCHELYIDAE) FROM THE MIOCENE OF ORANGE COUNTY SHED LIGHT ON
MORPHOLOGICAL TRENDS

Corresponding board numbers in left hand column
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SATURDAY AFTERNOON, NOVEMBER 2, 2013
Poster Session IV (CONTINUED)
Lujan, A., Delfino, M., Casanovas-Vilar, L., Alba, D. PTYCHOGASTERINAE (TESTUDINES:

GEOEMYDIDAE) IN THE VALLES-PENEDES BASIN (NE IBERIAN PENINSULA): NEW REMAINS AND
TAXONOMIC REVISION

Knell, M. TAPHONOMIC ANALYSIS OF FOSSIL FRESHWATER TURTLES IN THE UPPER
CRETACEOUS (CAMPANIAN) KAIPAROWITS FORMATION OF SOUTHERN UTAH

Suarez, M., Parham, J., Otero, R., Rubilar-Rogers, D., Vargas, A. A NEW SEA TURTLE SKULL FROM
THE LATE CRETACEOUS OF CHILE AND THE BIOGEOGRAPHY OF EUCLASTES

Lawver, D. THE FIRST OCCURRENCE OF FOSSIL EGGS FROM THE UPPER CRETACEOUS
(CAMPANIAN) MORONDAVA BASIN, MADAGASCAR

Syromyatnikova, E., Danilov, . NEW DATA ON THE MORPHOLOGY OF ADOCUS BOSTOBENSIS, AN
ADOCID TURTLE FROM THE SANTONIAN-EARLY CAMPANIAN OF KAZAKHSTAN

Pérez-Garcia, A., Ortega, F., Gasulla, J. NEW DATA ON THE PHYLOGENETIC POSITION AND
EVOLUTION OF DORTOKIDAE, THE ONLY PAN-PLEURODIRAN CLADE OF TURTLES RECOGNIZED
IN THE EARLY CRETACEOUS OF EUROPE

Beardmore, S., Orr, P., Furrer, H. THE SIGNIFICANCE OF SPATIAL AND TEMPORAL VARIATION IN
THE TAPHONOMY OF ICHTHYOPTERY GIANS

Naish, D., Fischer, V., Liston, J., Godefroit, P. A BASAL THUNNOSAURIAN FROM IRAQ REVEALS
DISPARATE PHYLOGENETIC ORIGINS FOR CRETACEOUS ICHTHYOSAURS

Lawrence, J., Naish, D., Dyke, G. A FRESH LOOK AT THE GENUS ICHTHYOSAURUS: SPECIES
CHARACTERISTICS, PHYLOGENY AND EVOLUTIONARY DRIVERS

Yury-Yaiiez, R., Soto-Acuiia, S., Otero, R., Rojas, O., Vargas, A. NEW UPPER JURASSIC MARINE
VERTEBRATES FROM A BONEBED IN THE ATACAMA DESERT, NORTHERN CHILE

Anderson, K., Druckenmiller, P., Baichtal, J. NEW MATERIAL OF TORETOCNEMUS FROM THE LATE
TRIASSIC (NORIAN) OF SOUTHEAST ALASKA

Sansom, L., Sallan, L., Friedman, M., Sansom, R. HABITAT DIVERSIFICATION IN EARLY
VERTEBRATES — A CRITICAL TEST OF MARINE MACROEVOLUTIONARY PATTERNS

Afanassieva, 0. NEW DATA ON THE DEVELOPMENT OF THE EXOSKELETON IN EARLY
VERTEBRATES (AGNATHA: OSTEOSTRACI)

Elliott, D., Lassiter, L. PREDATION OF EARLY VERTEBRATES BY EURYPTERIDS

Arsenault, F., Béchard, 1., Cloutier, R., Kerr, J. NEW METHODOLOGY FOR 3D RECONSTRUCTION OF
FOSSIL FISH USING DIGITAL IMAGERY

Matton, O., Cloutier, R., Béchard, 1., Caron, A., Arseneault, D. ELPISTOSTEGE AND THE LIGHT AND
DARK SIDE OF THE MOON: NEW DATA ON THE PALEOENVIRONMENT OF THE FISH-TO-
TETRAPOD TRANSITION

Horner, A., Falkingham, P. L. MAKING FOOTPRINTS WITHOUT LIMBS: SIMILARITIES BETWEEN
TRACES LEFT BY LUNGFISH TERRESTRIAL LOCOMOTION AND PRIMITIVE TETRAPOD
TRACKWAYS

Long, J., Young, G., Lee, M. ORIGINS OF THE PTYCTODONTID PLACODERMS

Corresponding board numbers in left hand column
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SATURDAY AFTERNOON, NOVEMBER 2, 2013
Poster Session IV (CONTINUED)

Vaskaninova, V. THE LARGEST LOWER DEVONIAN ARTHRODIRE (PLACODERMI) ANTINEOSTEUS
RUFUS SP. NOV., FROM THE EMSIAN OF THE BARRANDIAN AREA (CZECH REPUBLIC)

Richter, M., Cisneros, J., Kammerer, C., Frobisch, J., Smith, R. NEW FOSSIL FISHES FROM THE
PERMIAN PEDRA DE FOGO FORMATION, PARNAIBA BASIN, NORTHEASTERN BRAZIL

Criswell, K., Coates, M., Labarbera, M. DRAG FORCES AND WAKE PRODUCTION IN THE SPINE
BRUSH COMPLEX OF STETHACANTHID SHARKS

Itano, W. REDISCOVERY OF THE HOLOTYPE OF EDESTUS MINOR AND A TAXONOMIC
REASSESSMENT OF THE EDESTUS MINOR SPECIES GROUP

Dzenowski, N., Hasiotis, S., Rasmussen, D. LARGE- AND MEGA-DIAMETER STRUCTURES OF
PROBABLE VERTEBRATE ORIGIN FROM THE LOWER PERMIAN (WOLFCAMPIAN) CEDAR MESA
SANDSTONE OF SOUTHEASTERN UTAH, USA

Kriwet, J., Fischer, J., Licht, M., Buchwitz, M., Bartsch, P. EVOLUTION OF BASAL GNATHOSTOME
EGG CAPSULE MORPHOTYPES

Spindler, F. THE NIEDERHASLICH TETRAPOD ASSEMBLAGE (EARLY PERMIAN, DOHLEN BASIN)
FROM GERMANY — NEW INSIGHTS TO ECOLOGY, REPTILIOMORPH DIVERSITY, AND THE
BIOLOGY OF PALAEOHATTERIA LONGICAUDATA (BASAL SPHENACODONTIA)

Macdougall, M., Meer, T., Reisz, R. THE FIRST LOOK AT THE RELATIVE ABUNDANCES OF TAXA
FROM THE RICHARDS SPUR LOCALITY OF OKLAHOMA, USA

Pardo, J., Anderson, J. CRANIAL ANATOMY OF THE PROBLEMATIC CARBONIFEROUS-PERMIAN
LEPOSPONDYL BRACHYDECTES NEWBERRYI: NEW INFORMATION FROM MICRO-CT

Porro, L., Rayfield, E., Clack, J. COMPUTED TOMOGRAPHY, DIGITAL PREPARATION AND THREE-
DIMENSIONAL RECONSTRUCTION OF THE EARLY TETRAPOD LOWER JAW

Mabee, P., Dececchi, A., Ibrahim, N., Sereno, P., Balhoff, J. AGGREGATION OF MORPHOLOGICAL
CHARACTERS ACROSS STUDIES USING AN ONTOLOGY-BASED PHENOTYPE APPROACH

Jones, M., Benson, R. A NEW APPROACH FOR UNDERSTANDING THE DIVERSITY OF TOOTH
ATTACHMENT IN TETRAPODS

Burroughs, R., Morris, Z., Colbert, M. USE OF A NETWORK ALGORITHM TO RAPIDLY GENERATE
ONTOGENETIC SEQUENCES

Colbert, M., Morris, Z. ACCOUNTING FOR SAMPLE SIZE BIASES IN ANALYSES OF ONTOGENETIC
SEQUENCES

Fahlke, J., Mallison, H., Wings, O., Schwarz-Wings, D. ONE FITS ALL: USING PHOTOGRAMMETRY
TO SOLVE DIVERSE PROBLEMS WITH LARGE-SIZED PALEONTOLOGICAL OBJECTS

Katz, E., Tambusso, P., Farlow, J. ESTIMATING BASAL METABOLIC RATE OF EXTANT AND
EXTINCT VERTEBRATES FROM NASAL CROSS SECTIONAL AREA AND BODY MASS

Prothero, D. SPECIES LONGEVITY IN NORTH AMERICAN FOSSIL MAMMALS
Smits, P. PREDICTING TEMPORAL BINS FROM CENOZOIC MAMMAL COMMUNITY COMPOSITION
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Morgan, M., Barry, J., Flynn, L., Pilbeam, D. TIME SLICE ANALYSIS OF MAMMALIAN FAUNAL
STABILITY AND CHANGE IN THE LATE MIDDLE AND EARLY LATE MIOCENE SIWALIKS OF
PAKISTAN

Polly, P., Schnitzler, J., Lawing, A., Eronen, J. MORPHOLOGICAL ADAPTATION, RANGE SHIFTS, OR
EXTINCTION? MODELING OF MORPHOLOGICAL RESPONSES OF SPECIES AND COMMUNITIES TO
ENVIRONMENTAL CHANGE IN A GEOGRAPHICALLY AND TEMPORALLY EXPLICIT CONTEXT

Theodor, J. MAXIMUM BODY SIZE EVOLUTION OF CENOZOIC MAMMALIAN HERBIVORES

Thomson, M., Curran, S. NOT BY SIZE ALONE: INVESTIGATIONS OF SHAPE, ALLOMETRY, AND
PHYLOGENY IN CERVID ECOMORPHOLOGY

Janis, C., Figueirido, B. THE ELBOW JOINT OF THE MARSUPIAL LION, THYLACOLEO CARNIFEX:
IMPLICATIONS FOR PREDATORY BEHAVIOR

Damuth, J., Janis, C., Travouillon, K., Figueirido, B. STHENURINES — WHY THE SHORT FACE?
CRANIODENTAL MORPHOLOGY IN RELATION TO DIET IN LIVING AND FOSSIL KANGAROOS

Fujiwara, S. OPTIMUM SCAPULAR POSITION TO SUPPORT AND STABILIZE THE BODY ON A
FORELIMB IN QUADRUPEDAL TETRAPODS

Mallison, H. COMBINED SIMULTANEOUS VERTEBRATE MUSCULOSKELETAL 3D MODEL
CREATION IN SIMM AND CAD - IS IT WORTH THE EFFORT?

Sansalone, G., Teresi, L., Cox, T., Moscato, M., Kotsakis, T. UNVEILING THE DIGGING ADAPTATIONS
IN PROSCALOPIDAE HUMERUS BY MEANS OF COMPARATIVE 3D FINITE ELEMENT ANALYSIS

Blumenthal, S., Cerling, T., Chritz, K., Bromage, T., Valley, J. OXYGEN ISOTOPES FROM
MAMMALIAN TEETH: SAMPLING GUIDED BY THE GEOMETRY OF ENAMEL MINERALIZATION

Keller, J., Fox, D., Bagley, B. DENTAL MORPHOMETRICS PREDICT SPECIFIC TROPHIC
CATEGORIES IN RODENTS

Schulz, E., Kaiser, T. HOW TO CHOOSE AND USE 3D SURFACE TEXTURE PARAMETER TO
RECONSTRUCT FEEDING ECOLOGY AND CHEWING MECHANICS: PARAMETER RUSH AND BASIC
PRINCIPLES OF 3D TRIBOLOGY

Greshko, M., Desantis, L., Hulbert, R. EVOLUTIONARY AND ECOLOGIC IMPLICATIONS OF
DIETARY VARIATION AT INDIVIDUAL AND POPULATION LEVELS IN HERBIVOROUS MAMMALS

Karme, A., Saarinen, J. A NEW ANGLE ON MESOWEAR - ANGULAR CRITERIA FOR FAST AND
CONSISTENT RECORDING OF MESOWEAR DATA

Vizcaino, S., Kay, R., Fernicola, J., Bargo, M., Cuitifio, J. REDISCOVERING AMEGHINO’S FOSSIL
LOCALITIES OF THE SANTA CRUZ FORMATION (EARLY MIOCENE) IN THE SANTA CRUZ RIVER
VALLEY, SANTA CRUZ PROVINCE, ARGENTINA

Kelloway, T., Croft, D., Prybyla, A., Semprebon, G., Townsend, K. DIETS OF LATE EARLY MIOCENE
LITOPTERNS FROM SANTA CRUZ, ARGENTINA, BASED ON MESOWEAR AND ENAMEL
MICROWEAR

Perez, N., Croft, D., Kelloway, T., Prybyla, A., Townsend, K. USING MESOWEAR AND MICROWEAR
TO INFER THE DIET OF ASTRAPOTHERIUM FROM THE LATE EARLY MIOCENE OF SANTA CRUZ,
ARGENTINA
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Drew, N., Croft, D., Anaya, F. DESCRIPTION OF A NEW MIOCENE HEGETOTHERIID
NOTOUNGULATE FROM CERDAS, BOLIVIA

Ferrusquia-Villafranca, I., Ruiz-Gonzalez, J. THE MIOCENE MAMMAL FAUNA OF SOUTHEASTERN
MEXICO: AN UPDATING OVERVIEW

Baldvins, T., Secord, R. THE DEVELOPMENT OF C; GRASSLANDS IN THE MIOCENE INFERRED
FROM MESOWEAR IN GREAT PLAINS UNGULATES FROM NEBRASKA

Kingston, J., Maclatchy, L., Kiyemba, J. ISOTOPIC VARIABILITY IN EARLY MIOCENE C;
DOMINATED ECOSYSTEMS IN UGANDA

Villasefior, A. DOES ECOLOGY OR TAPHONOMIC BIAS DESCRIBE THE DIFFERENCES IN
MAMMALIAN COMMUNITIES IN THE PLIOCENE HADAR AND TURKANA BASINS, ETHIOPIA AND
KENYA? A QUANTITATIVE APPROACH

Bernor, R., Mittmann, H., Munk, W., Semprebon, G., Wolf, D. NEW INSIGHTS FROM THE
EXCAVATIONS OF THE HOWENEGG LAGERSTATTE, HEGAU, GERMANY (MN9, 10.3 MA)

Nyborg, T., Nurmi, N., Jansen, B. RECONSTRUCTING AN ANCIENT PLAYA MUDFLAT USING HIGH-
DYNAMIC-RANGE IMAGING ALONG AN EXPOSED SECTION OF THE FLUVIAL-LACUSTRINE
DEPOSITS OF THE COPPER CANYON FORMATION, DEATH VALLEY NATIONAL PARK,
CALIFORNIA

Holbrook, L. REEVALUATION OF HYPOTHESES OF PERISSODACTYL (MAMMALIA) ORIGINS AND
THE PROBLEM OF “UNGULATE” PHYLOGENY

Jones, K., Wood, A. LUMBAR MORPHOLOGY OF ARENAHIPPUS AND MESOHIPPUS WITH
IMPLICATIONS FOR THE EVOLUTION OF EQUID LOCOMOTION

Bai, B., Wang, Y. POSTCRANIAL MORPHOLOGY OF THE EARLY EOCENE CHALICOTHERE
LITOLOPHUS GOBIENSIS MAMMALIA, PERISSODACTYLA)

Miyata, K., Okazaki, Y., Sakai, H., Ohashi, T., Tomida, Y. FIRST RECORD OF A PRIMITIVE
RHINOCEROTOID HYRACHYUS FROM THE MIDDLE EOCENE OF JAPAN

Wyss, A., Bright, J., Tiffney, B. A MIDDLE OLIGOCENE (WHITNEYAN) RHINOCEROTID FROM
NORTH-EASTERN CALIFORNIA

Stilson, K., Hopkins, S., Davis, E. USING AN EVOLUTIONARY MODEL TO INVESTIGATE THE
ORIGINS OF WIDESPREAD ARTHRITIS IN RHINOCEROTIDAE (MAMMALIA, PERISSODACTYLA)

Coillot, T., Bernor, R., Boisserie, J. CONTRIBUTION OF THE SHUNGURA FORMATION (3.6 MA - 1.05
MA) TO EASTERN AFRICAN EQUID EVOLUTION AND PALEODIET

Campbell, D., Ghani, I., Mihlbachler, M. INTRATOOTH HETEROGENEITY IN THE DENTAL
MICROWEAR OF ARTIODACTYLS AND PERISSODACTYLS: IMPLICATIONS FOR INTERPRETING
PALEODIET IN EXTINCT UNGULATES

Boardman, G., Secord, R. APPLYING DENTAL MICROWEAR TEXTURE ANALYSIS TO EXTANT AND
FOSSIL PERISSODACTYLS AND NON-RUMINANT ARTIODACTYLS

Lutz, C., Scott, E. TESTING MOLECULAR HYPOTHESES OF LATE PLEISTOCENE EQUID
ABUNDANCE IN NORTH AMERICA: HORSES FROM GYPSUM CAVE, NEVADA
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Spencer, L., Scott, E. RESOURCE PARTITIONING AMONG LATE PLEISTOCENE HERBIVORES OF
NATURAL TRAP CAVE, WYOMING

Ghani, I., Campbell, D., Barron-Ortiz, C., Mihlbachler, M. TESTING CLIMATE CHANGE AND
OVERKILL EXTINCTION HYPOTHESES FOR PLEISTOCENE EQUIDS WITH DENTAL MESOWEAR

Scott, E., Springer, K., Manker, C. EQUUS SCOTTI FROM THE TULE SPRINGS LOCAL FAUNA,
SOUTHERN NEVADA: IMPLICATIONS FOR THE DIVERSITY AND BIOGEOGRAPHY OF LATE
PLEISTOCENE EQUIDS IN WESTERN NORTH AMERICA

Nakaya, H., Suwa, G., Ode, S., Asfaw, B., Beyene, Y. A NEAR-COMPLETE SKULL OF EQUUS
(EQUIDAE, PERISSODACTYLA, MAMMALIA) FROM THE EARLY PLEISTOCENE KONSO
FORMATION, SOUTHERN ETHIOPIA.

Widlansky, S., Manz, C., Bloch, J. PALEOCENE-EOCENE RODENTS (ISCHYROMYIDAE,
REITHROPARAMYINAE) FROM FRESHWATER LIMESTONE IN THE CLARKS FORK BASIN,
WYOMING

Bertrand, O., Silcox, M. ISCHYROMYS TYPUS (RODENTIA, ISCHYROMYIDAE): ENCEPHALIZATION
QUOTIENT ESTIMATION AND THE ECOLOGICAL HABITS OF EARLY RODENTS

Coster, P., Beard, K., Chaimanee, Y., Salem, M., Jaeger, J. HYSTRICOGNATHOUS RODENT
ASSEMBLAGE FROM A NEW EARLY OLIGOCENE VERTEBRATE LOCALITY: ZALLAH 7, SIRT
BASIN, LIBYA

Tanabe, Y., Nakatsukasa, M., Kunimatsu, Y., Onodera, M., Nakaya, H. THE LATE MIOCENE RODENT
FAUNA FROM NAKALI FORMATION, NORTHERN KENYA.

Olroyd, S., Hopkins, S. VARIATION THROUGH TOOTH WEAR OBSCURES THE DIFFERENTIAL
DIAGNOSES OF THE HEMPHILLIAN CASTORIDS DIPOIDES STIRTONI AND DIPOIDES SMITHI

Casanovas-Vilar, 1., Garcia-Paredes, 1., Van Dam, J. CHANGES IN DIVERSITY AND STRUCTURE OF
THE VALLESIAN (LATE MIOCENE) RODENT RECORD FROM THE VALLES-PENEDES BASIN
(CATALONIA, SPAIN)

Grossman, A., Flynn, L., Manthi, F. RODENTS FROM THE LOTHIDOK FORMATION, EARLY
MIOCENE, WEST TURKANA, KENYA

Browne, 1., Smith, K. SPECIES RELATIONSHIPS OF COPEMYS (RODENTIA, CRICETIDAE)
SPECIMENS RECOVERED FROM THE MIDDLE MIOCENE BARSTOW FORMATION

Biedron, E., Hopkins, S., Mclaughlin, W. RESOLVING MORPHOLOGICAL/MOLECULAR CONFLICT IN
MARMOTINI (MAMMALIA, RODENTIA, SCIURIDAE) THROUGH DIAGNOSTIC DENTAL
CHARACTERISTICS

Blois, J., Li, C., Hadly, E. THE INFLUENCE OF LATE QUATERNARY CLIMATES ON SPECIES
DISTRIBUTION, ABUNDANCE, AND GENETIC DIVERSITY OF NORTHERN CALIFORNIA POCKET
GOPHERS

Haveles, A., Fox, D. RECONSTRUCTING QUATERNARY PALEOENVIRONMENTS IN THE GREAT
PLAINS USING GEOGRAPHIC RANGES OF EXTANT SPECIES

Lightner, E., Fraser, D., Minckley, T., Clementz, M. BUSHY-TAILED WOODRAT (NEOTOMA CINEREA)
RESPONSE TO LATE PLEISTOCENE CLIMATE CHANGE
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Hsu, J., Lacey, E., Hadly, E. ASSESSING GENOMIC VARIATION IN PATAGONIAN SOCIAL TUCO-
TUCOS (CTENOMYS SOCIABILIS) USING ANCIENT DNA

Marcy, A., Desantis, L., Hadly, EE. MORPHOMETRICS AND MICROWEAR ANALYSES SUGGEST
TOOTH-DIGGING POCKET GOPHERS (THOMOMYS SPP.) CLAIMED CLIMATE-HARDENED SOILS
THROUGH INCREASED INCISOR PROCUMBENCY

Townsend, K., Croft, D. AN EXPANDED ANALYSIS OF DENTAL MICROWEAR IN CAVIOMORPH
RODENTS

Lopez-Antoiianzas, R., Flynn, L., Knoll, F. BIODIVERSITY CRISES IN THE HISTORY OF RHIZOMYINE
RODENTS

Mori, H., Druckenmiller, P., Erickson, G., Prieto-Marquez, A. CRANIAL ONTOGENY OF
EDMONTOSAURUS: IMPLICATIONS FOR THE TAXONOMIC STATUS OF THE PRINCE CREEK
FORMATION SPECIES (LOWER MAASTRICHTIAN, NORTHERN ALASKA)
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Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

NEW DATA ON THE DEVELOPMENT OF THE EXOSKELETON IN EARLY
VERTEBRATES (AGNATHA: OSTEOSTRACI)

AFANASSIEVA, Olga, Paleontological Institute of Russian Academy of Sciences,
Moscow, Russia

Osteostracans (Osteostraci) are among the most ancient extinct jawless vertebrates
(Agnatha), known from the early Silurian to the late Devonian. The external skeleton of
osteostracans is composed of three layers typical of the vertebrate exoskeleton: the layer
of dentine (mesodentine), the middle layer of cellular bone and the basal layer of laminar
bone (isopedine). The sculpture and the histological structure of the shields of
Timanaspis kossovoii and Thyestes verrucosus (order Tremataspidiformes) were
investigated based on well-preserved material. The remains come from the Lower
Silurian deposits of Saaremaa, Estonia (Thyestes) and Upper Silurian deposits of North
Timan, Russia (Timanaspis). The surface of the shield of Thyestes is covered with
numerous tubercles of different sizes: large tubercles with curved dentine tips arranged in
longitudinal rows, and small ribbed tubercles. The sculpture of the dorsal side of the
shield of Timanaspis is characterized by separate longitudinal ridges and elongated
tubercles (relatively large elements the upper part of which is composed of dense
mesodentine of a specific type) and numerous small projections between them (composed
of bone tissue; dentine tissue is absent or poorly developed). It is assumed that, during
ontogenesis, the large tubercles of the longitudinal rows (along the ribs of rigidity of the
shield) emerged first. Paleohistological study of the shields shows that the species under
investigation have different characteristic features in the tissue structure and degree of
development of the exoskeletal layers. New information on the processes of ontogenetic
development of the osteostracan exoskeleton was analyzed and compared with previous
data on the external skeleton of another species of osteostracan. Analysis of the data on
the osteostracan exoskeleton suggests that diversity in the exoskeletal structure, as well as
the ability to form various shields (tessellated or consolidated), was achieved primarily
by combining the types of initiation of tissues (dentine and bone) and modes of their
development.

Technical Session XIII (Friday, November 1, 2013, 2:00 PM)

OSTEOLOGY AND MORPHOLOGY OF THE PROBABLE STEM-GROUP
OSTEICHTHYAN LOPHOSTEUS SUPERBUS PANDER, FROM THE SILURIAN
OF ESTONIA

AHLBERG, Per, Uppsala University, Uppsala, Sweden; BLOM, Henning, Uppsala
University, Uppsala, Sweden; ZHU, Min, IVPP Academia Sinica, Beijing, China;
MARSS, Tiiu, Tallin University of Technology, Tallinn, Estonia; SANCHEZ, Sophie,
Uppsala University, Uppsala, Sweden

Lophosteus superbus from the Pridoli (latest Silurian) of Saaremaa, Estonia, has
long been known from scales and isolated bone fragments. It has been variously
interpreted as showing actinopterygian, placoderm or acanthodian affinities. A large-
scale collection program at the Ohessaare Cliff locality has allowed us to amass several
hundred specimens including complete dermal plates, bone fragments and scales, which
together begin to characterize this enigmatic taxon. A distinctive histology with
numerous large and closely spaced cell lacunae allows bones to be attributed to
Lophosteus with confidence, while the dermal ornament has distinct anteroposterior
polarity that allows even bones of unknown identity to be oriented correctly. Lophosteus
resembles an osteichthyan in possessing marginal dermal jaw bones, though recent
discoveries from China show that such bones also occur in derived stem gnathostomes.
The inner dental arcade consists of numerous identical “tooth cushions”. The skull roof
includes placoderm-like elements such as rostral and central plates, as well as numerous
smaller bones suggesting areas of sarcopterygian-like bone mosaic. Multiple examples of
the same bone often have quite variable outlines, suggesting some individual variation in
the pattern. Longitudinal sensory lines are generally carried in open grooves whereas
transverse lines take the form of rows of isolated pits. The braincase appears to have had
only perichondral ossification. The shoulder girdle is placoderm-like with a large spinal
plate. A dermal pelvic girdle is present. Numerous ridge scutes have been recovered,
including both symmetrical examples from the dorsal midline and asymmetrical ones
from the flanks. Scales are rhombic. All odontodes lack enamel. Despite some continuing
uncertainties, in particular regarding the skull roof pattern, Lophosteus clearly shows a
combination of what have traditionally been termed “osteichthyan” and “placoderm”
characteristics. The recognition of placoderm paraphyly, along with recent discoveries of
fossils from China combining “placoderm” and “osteichthyan™ characters, have blurred
the distinction between these two groups and paradoxically made the phylogenetic
position of Lophosteus less easy to determine. It is most probably a primitive stem
osteichthyan, but despite its “osteichthyan look” it could possibly be a derived stem
gnathostome.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

FOOT POSTURE IN EARLY EOCENE HYAENODONTIDAE AND
OXYAENIDAE FROM WYOMING

AHRENS, Heather E., Johns Hopkins University School of Medicine, Baltimore, MD,
United States, 21205

Early workers on "Creodonta” concluded that both Hyaenodontidae and Oxyaenidae
possessed a plantigrade foot posture based on qualitative comparisons with the
morphology present in Carnivora. However, later workers found evidence for
subdigitigrady and digitigrady, particularly in later hyaenodontids. Metrics correlated
with foot posture have recently been proposed and can be used to test hypotheses of
hyaenodontid and oxyaenid foot posture generated by qualitative comparisons. The
calcaneal gear ratio (CGR) significantly correlates with foot posture in extant carnivorans
and is applied for the first time to Eocene creodonts. The CGR is the length of the
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calcaneus divided by the length of the in-lever (sustentacular process to the medial
tubercle), with larger values representing increased digitigrady. Here, I test for
differences in the calcaneal gear ratio between 1) Hyaenodontidae and Oxyaenidae and 2)
earlier (Wasatchian) and later (Bridgerian) hyaenodontids. Seven genera were sampled
that represent Early Eocene hyaenodontids and oxyaenids from Wyoming. Prior to
examining familial and temporal differences, I tested for an allometric relationship
between CGR and total calcaneal length using ordinary least squares regression. Size was
not significantly correlated with CGR (> = 0.03363, p-value = 0.4523) suggesting
allometry does not drive differences between groups. Student’s t-tests were used to test
for differences in the CGR between families and Early Eocene North American land
mammal ages. There was no difference in the CGR between the sampled Wasatchian
hyaenodontids and oxyaenids (p-value = 0.5796). There is, however, a significant
increase in the CGR from the Wasatchian to the Bridgerian hyaenodontids (p-value =
1.683 x 10™%). These results indicate an increase in digitigrady within Hyaenodontidae
through the Early Eocene. This shift in foot posture may also reflect a shift in locomotor
style towards increased terrestriality, which is exemplified by later cursorial
hyaenodontids. Understanding the variation in locomotor habits of "Creodonta” is crucial
to understanding the functional and ecological diversity of Paleogene carnivores.

Poster Session I (Thursday, October 31, 2013, 4:15 - 6:15 PM)

THE ASPHALTO/MCKITTRICK COMPLEX: QUATERNARY FOSSILS
ASSOCIATED WITH ASPHALT DEPOSITS FROM THE SOUTHWESTERN
MARGIN OF THE SAN JOAQUIN VALLEY, 23 KM NORTHEAST OF TAFT,
KERN COUNTY, CALIFORNIA

AKERSTEN, William , Idaho State University, Pocatello, ID, United States, 83204;
JEFFERSON, George, Anza Borrego Desert Paleonological Society, Borrego Springs,
CA, United States

During 1977-78, we conducted field and literature surveys of the area for an
environmental impact statement (EIS) on paleontologic resources but only collected
voucher specimens. Outcrops included diatomitic shales of the petroliferous marine
Miocene Monterey Formation - intensively folded and faulted, the overlying less
distorted clastic terrestrial Blancan Tulare ormation, and undistorted surficial Pleistocene
to modern alluvium. In the immediate area, a large slab of Monterey was thrust over the
Tulare. Asphalt deposits formed when dikes and seams of nearly pure asphalt intruded
along fractures into the weakly consolidated Tulare and overlying units. As asphalt
surfaced, it flowed out to form a variety of traps, primarily shallow seeps with a
occasional deeper pools. Much asphaltic material was subsequently removed by erosion
and mining. Minor entrapment of insects, arachnids, and small vertebrates continues
today in seeps at the base of the thrust between the Monterey and the Tulare and along
Route 33 southeast of the town of McKittrick. Remaining records regarding Asphalto are
fragmentary and often contradictory but the site is certainly related to or identical with
McKittrick. Variable width dikes of nearly pure asphalt within the Tulare were mined in
the late 19th century using hard rock methods. Surviving photographs of timbered shafts
indicate that the mines were wider than recorded widths of the dikes and that
considerable amounts of the host rock had been removed. The two Blancan carnivore
specimens at University of California Museum of Paleontology (UCMP) reported from
Asphalto bear no evidence of asphalt; their preservation is typical of Tulare specimens.
They evidently were recovered from the Tulare during mining of the intruding asphalt
dikes and indicate the age of the host rock, not of the intrusive dike. Major collections of
McKittrick Pleistocene megafauna are reposited at UCMP (locality 4096) and the Los
Angeles County Museum [LACM(CIT) locality 7139], different portions of the same La
Brea-like bone deposit. Fossil deposits also include asphaltic mudstones (asphaltic earthy
sediments), in the remnant of a dike, and a unique locality which seems to have
developed when water saturated weathered asphaltic diatomite created a quicksand-like
bog. While faunal differences between Rancho La Brea and McKittrick can partially be
attributed to environmental conditions, others (such as abundant aquatic insects and
aquatic birds in the latter) appear to result from temporal discontinuities or selective
entrapment.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

OLDEST JOINT RECORD OF MACACA AND MESOPITHECUS (PRIMATES,
CERCOPITHECIDAE) BASED ON MATERIAL FROM THE LATEST
MIOCENE OF MONCUCCO TORINESE (ITALY)

ALBA, David M., Institut Catala de Paleontologia Miquel Crusafont, Barcelona, Spain;
DELSON, Eric, Department of Anthropology, Lehman College, CUNY and Department
of Vertebrate Paleontology & NYCEP, New York, NY, United States; COLOMBERO,
Simone, Universita degli Studi di Torino, Torino, Italy; DELFINO, Massimo, Universita
degli Studi di Torino, Torino, Italy; PAVIA, Marco, Universita degli Studi di Torino,
Torino, Italy

The final Miocene site of Moncucco Torinese is located in the Moncucco gypsum
quarry (Tertiary Piedmont Basin, NW Italy), which exposes a Messinian
lithostratigraphic succession ranging from the pre-evaporitic Messinian up to the
Miocene-Pliocene boundary. On the basis of both litho- and biostratigraphic data, the
vertebrate-bearing fossiliferous horizons of Moncucco are correlated to the upper post-
evaporitic unit of the Messinian, with an estimated age of 5.40-5.33 Ma (MNI13, late
Turolian, late Miocene). Here we report dental and postcranial fossil remains of Old
World monkeys (Primates: Cercopithecidae) from Moncucco, including a distal fragment
of a proximal phalanx, a complete middle phalanx, a lateral upper incisor, a male lower
canine, a lower third molar, a talus and a proximal fragment of ulna. Although some of
these remains cannot be allocated to either cercopithecines or colobines, the typical
papionin occlusal morphology of the lower molar enables an unambiguous attribution to
the genus Macaca. In contrast, both the talus and the ulna are attributable on morphologic
and morphometric grounds to the colobine Mesopithecus pentelicus, whose postcranial
morphology is well known based on material from its type locality.
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The record of Mesopithecus at Moncucco agrees well with the previously-known
range of this species in Italy and elsewhere in Europe. That of Macaca, however,
constitutes only the second record of macaques in the Miocene of Europe—the other one
derives from the roughly coeval Spanish locality of Almenara-Casablanca M, with an
estimated age of 5.9-5.3 Ma. Although the co-occurrence of Mesopithecus and Macaca
in the same locality had been previously recorded, Moncucco is the first known instance
in which a macaque is recorded together with the late Miocene species Mesopithecus
pentelicus instead of Mesopithecus monspessulanus. The presence of such opportunistic
and semi-terrestrial monkeys at Moncucco fits well with previous paleoenvironmental
reconstructions based on the remaining fauna, which indicates a relatively warm and
humid, densely-forested environment with more open and dryer habitats nearby. From a
paleobiogeographic viewpoint, the record of Macaca at Moncucco further reinforces the
hypothesis, based on the previous citation of this genus from the latest Miocene of Spain,
that macaques dispersed from Africa into Europe sometime between 5.9 and 5.3 Ma, due
to the sea level drop associated with the Messinian Salinity Crisis.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

THE LAST FOSSIL PRIMATE IN NORTH AMERICA: NEW MATERIAL OF
THE ENIGMATIC EKGMOWECHASHALA FROM THE ARIKAREEAN OF
OREGON

ALBRIGHT, L. Barry, University of North Florida, Jacksonville, FL, United States,
32224; SAMUELS, Joshua, John Day Fossil Beds National Monument, Kimberly, OR,
United States; FREMD, Theodore, University of Oregon, Eugene, OR, United States

In North America, fossil primates and the primate-like Plesiadapiformes are known
from the earliest Paleocene through the late Oligocene. Although primates vanish in
North America in the Chadronian, approximately 37 million years ago, the tiny,
enigmatic Ekgmowechashala shows up 9 million years later, in the Arikareean of South
Dakota and Oregon. The phylogenetic position of this taxon has been debated, with
various authors placing Ekgmowechashala in the Plagiomenidae (Dermoptera) and
Omomyidae (Primates), and most recently Adapiformes (Primates). Ekgmowechashala
was previously known from five dentary specimens from the upper Sharps Formation of
South Dakota, plus a maxilla fragment with teeth assigned to the genus from the John
Day Formation of Oregon. Here we note three additional teeth of Ekgmowechashala,
likely from a single dentary, from unit H in the Turtle Cove Member of the John Day
Formation. The reversed magnetic polarity of Unit H together with its position between
the overlying Deep Creek Tuff (27.89 Ma) and the underlying Picture Gorge Ignimbrite
(28.7 Ma) provide a refined age of these specimens within magnetochron C9R. These
teeth very closely resemble those of the South Dakota specimens of E. philotau, and help
to confirm the presence of this taxon in Oregon and refine the age of these occurrences.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

NEW  MINOTAURASAURUS MATERIAL FROM THE DJODOKTA
FORMATION ESTABLISHES NEW TAXONOMIC AND STRATIGRAPHIC
CRITERIA FOR THE TAXON

ALICEA, Justy, American Museum of Natural History , New York, NY, United States,
10027; LOEWEN, Mark, Univ of Utah, Salt Lake City, UT, United States

Minotaurasaurus ramachandrani was named from an illegally acquired specimen
that was available at the Tuscon Gem and Mineral show. As with most specimens of
uncertain provenance, the stratigraphy of the specimen was assigned to “Gobi Desert of
either Mongolia or China.” A previously described specimen from the Huiquanpu
Formation of China, Shanxia, is indistinguishable from Minotaurasaurus; however the
age of this formation is listed as “Late Cretaceous”.

Ongoing scientific research by the American Museum of Natural History, in
cooperation with the Mongolian Academy of Sciences has produced a second specimen
with some postcranial elements from the Xanadu site of the Uhkaa Tolgod locality within
the Late Campanian Djodokta Formation (76.5-70.5 Ma). This new specimen is referable
to Minotaurasaurus based on its autapomorphic anteriorly facing nares rimmed with a
ring scale; a large presquamosal unfused, free-floating osteoderm; and an elongated,
highly-rugose squamosal horn with a sub-circular cross-section. In addition, a unique
suite of characters separate Minotaurasaurus from all other ankylosaurids including: a
well-developed premaxillary buttress; a peaked, bulbous scale pattern on the nasal and
frontal region; forward facing orbits; a circumorbital scale; and a mandibular osteoderm
that extends forward to the anterior end of the tooth row. Additionally, the new specimen
includes the axis and the complete first cervical ring, with a small, laterally oriented spike
on the lateral-most plate. The entire specimen has been modified by 1 cm diameter
borings which lead to large excavations within the skull roof and cervical ring. These
burrows continued in a Medusa-like pattern into the matrix surrounding the skull, and are
filled with bone fragments, suggesting insect utilization of bone similar to the unique
pattern currently only known from Late Cretaceous Gobi deposits.

This new specimen places Minotaurasaurus in stratigraphic and geographic context
and adds to our knowledge about the crania and postcrania of this taxon.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)
ENDOCAST SHAPE EVOLUTION IN PRIMATES

ALLEN, Kari, Duke University, Durham, NC, United States, 27705

The endocrania of early anthropoid primates have been described as being relatively
small, with a mixture of strepsirrhine and anthropoid-like qualities. These qualitative
differences have yet to be quantified in both the fossil and living primates. It is therefore
unknown the degree to which the fossil specimens differ from extant groups.

This project uses geometric morphometric shape analyses to explore endocranial
shape change over time. Fossil specimens under consideration include Oligocene early
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anthropoid (Parapithecus), stem catarrhine (degyptopithecus), and Miocene stem
platyrrhine primates (Homunculus, Tremacebus). 3D landmarks were collected on virtual
surface renderings of endocasts, segmented from micro-CT scans of primate crania. The
sample includes thirty-one extant primate species and the four fossil taxa. Endocast shape
was explored via Principal Components Analysis of General Procrustes-aligned variables.

The first principal component (PC1), accounting for 25% of the variance in the
analysis, separates extant strepsirrhines and tarsiers from anthropoids. Shape changes on
this axis include the rostral projection of the olfactory fossa, endovertex height, flexion of
the endocast base, and the position of the foramen magnum and cerebellar hemispheres
relative to the cerebrum. Among the extant sample, PC1 scores were found to co-vary
with phylogenetic distance (Pagel’s lambda = 0.98), and are correlated with residual
endocranial volume when phylogenetic generalize least squares regressions (PGLS)
techniques are applied (p<0.001).

The fossil representatives of anthropoid subclades show a trend towards modern
anthropoid-like endocast shape. Along PC1, the Oligocene early anthropoid Parapithecus
is intermediate between extant strepsirrhine and anthropoid primates, while the stem
catarrhine Aegyptopithecus falls within the lower limit of the extant anthropoid
distribution. Early platyrrhines Homunculus and Tremacebus fit comfortably within the
extant anthropoid distribution on PC1, and towards the center of the extant platyrrhine
group on PC2. Despite the correlation between residual endocranial volume and endocast
shape among modern primates, the fossil representatives demonstrate a disconnect
between these two factors in having anthropoid-like endocranial form at a relatively small
brain size. These results suggest that a reorganization of the endocranium, which may
reflect brain proportions, occurred relatively early in anthropoid evolution, prior to
encephalization.

Technical Session XVII (Saturday, November 2, 2013, 2:30 PM)

STILL AROUND OR GONE FOREVER? BAYESIAN CREDIBLE INTERVALS
ON TEMPORAL RANGES

ALROY, John, Macquarie University, Sydney, Australia

Estimating the chance that a taxon has gone extinct is one of the most basic
problems in analytical paleobiology. There are many published equations for computing
confidence intervals on temporal ranges, but all of them yield the wrong statistic: the
chance a taxon has not been found again by now given that it is still alive. We instead
simply want to know the chance it is still alive. Bayesian methods do produce such
numbers, i.e., posterior probabilities that are used to define "credible intervals." I describe
a new "creeping shadow of a doubt" algorithm for computing posteriors. It depends on
knowing the prior chance of extinction per unit of time (EO); the chance of failing to
sample the taxon given that it is alive (¢); and the number of sampling events. EO is
estimated by finding a value for it that would produce the observed range's length 50% of
the time (with a correction for undersampling), whereas ¢ is computed from the
frequency of observations within the range. The values for the first interval after the
range endpoint are plugged into Bayes' theorem and the extinction chance is recomputed
iteratively going forwards, which yields a posterior (or "shadow value") at each step. The
few previously described Bayesian methods were ignored because (1) no good ideas were
offered for setting the prior and (2) the proposed algorithms weren't iterative, so they
wrongly treated sampling events as independent. Simulations show that the shadow
values are highly accurate unless sampling is very poor or sampling deteriorates very
rapidly. Although the values are conservative when mass extinctions occur, the same is
true of all related methods. When sampling is erratic, as with all fossil data, the method is
best applied by using records of a taphonomic control group to define failed sampling
events. Analysis of the classic Ward and Marshall ammonite data set shows that the
shadow values and conventional confidence intervals flag the same species as likely to
have gone extinct below the K-Pg boundary, but in ambiguous cases the shadow values
are consistently low while the conventional values are broadly distributed. An analysis of
fossil occurrence data decisively rejects the idea that penguins, which first appeared in
the Paleocene, were present before the Maastrichtian. This result does not depend on
whether the control group is defined as all marine macrofossils or all marine tetrapods.
Although caution is warranted, similar analyses could be used to improve calibration of
molecular clocks. No rigorous method for setting priors in this context has been proposed
previously.

Technical Session I (Wednesday, October 30, 2013, 9:00 AM)

THREE DIMENSIONAL MICRO-CT STUDY OF THE AISTOPOD CRANIUM
REVEALS HIDDEN MORPHOLOGICAL DIVERSITY AMONG THE EARLY
TETRAPOD RADIATION

ANDERSON, Jason, University of Calgary, Calgary, AB, Canada, T2N 4nl; PARDO,
Jason, University of Calgary, Calgary, AB, Canada; GERMAIN, Damien, MNHN, Paris,
France; AHLBERG, Per, Uppsala Univ, Uppsala, Sweden

Recent studies have suggested that the braincase preferentially preserves a
phylogenetic signal against selective pressures (i.e., locomotor, feeding) that strongly
modify the rest of the skull and that neurocranial characters can resolve otherwise
intractable phylogenetic problems. Neurocranial morphology revealed by micro-
Computed Tomography (micro-CT) has been found to be particularly promising in
resolving the phylogenetic relationships of recumbirostran lepospondyls, but resolution of
broader relationships among lepospondyl orders will not be realized until a more
comprehensive sample is built across all early tetrapods.

In order to understand the range of braincase morphology in lepospondyls, we
volumized a previously acquired dataset of the earliest aistopod, Lethiscus, from the
Viséan of Scotland, and new scans of the oestocephalid aistopod Coloraderpeton, from
the Kasimovian of Colorado. The entire skull of Lethiscus has been reconstructed except
for details of the skull roof. It is demonstrated for the first time to be a lightly built, strut-
like skull, reminiscent in construction of Phlegethontia. The premaxilla is relatively short
but the skull is elongate, especially in the postorbital region that is dominated by a large
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temporal fenestra but retains a complete lower temporal bar. The braincase is extremely
primitive in its construction, in stark contrast with other lepospondyls, with a previously
recognized notochordal occiput, persistent ventral cranial fissure, prominent basal tubera,
and a pronounced dorsal inflection supported ventrally by a tall dorsal lamina of the
parasphenoid. The occiput plus opisthotic ossification is completely separated from the
prootic ossification, but the prootic and sphenethmoid ossifications articulate dorsally.
The sphenethmoid braincase is elongate and solidly walled, although perforated laterally
by a foramen for the optic nerve and rostrally for the olfactory tract. The braincase of
Coloraderpeton is more completely ossified, but largely conforms to this pattern, and the
peculiar morphology of a previously described anterior braincase of Phlegethontia is
confirmed by these scans. The lower jaws of both taxa are completely reconstructed and
retain most primitively present bones, including an adsymphyseal. When analyzed using
parsimony in a matrix of lower jaws of early tetrapods, Lethiscus and Coloraderpeton fall
stemward, near Crassigyrinus. These results strongly question the monophyly of
Lepospondyli as currently conceived.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

NEW MATERIAL OF TORETOCNEMUS FROM THE LATE TRIASSIC
(NORIAN) OF SOUTHEAST ALASKA

ANDERSON, Katherine L., University of Alaska Museum, Fairbanks, AK, United
States, 99709; DRUCKENMILLER, Patrick, University of Alaska Museum, Fairbanks,
AK, United States; BAICHTAL, James, Tongass National Forest, Thorne Bay, AK,
United States

The Late Triassic was a crucial period in the evolution of the ichthyosaur body plan.
During this interval, ichthyosaurs exhibited the greatest size disparity known from their
entire geological history; however, relatively little is known about the diversity and
morphology of small-bodied (1-2 m) forms, especially when compared to the much larger
and better known Late Triassic taxa. In 2003, a small-bodied (< 1.5 m total length)
ichthyosaur was collected from rocks exposed in an intertidal zone on Gravina Island in
Southeast Alaska. The specimen was found in a calcareous shale from the lower unit of
the Nehenta Formation, which is early to middle Norian in age based on biostratigraphic
evidence. These rocks are in turn part of the Alexander terrane, a displaced crustal
fragment that was accreted to North America during the Mesozoic and Cenozoic. The
new ichthyosaur consists of bone fragments and external molds of an incomplete but
largely articulated postcranial skeleton. Surface peels were used to better interpret the
skeleton, which includes two dorsal and 18 articulated caudal vertebrae, a partial pelvic
girdle, an articulated hind limb and a second femur. The distinctive hind limb
morphology, including a strongly constricted femoral shaft that is distally expanded both
pre- and postaxially, as well as elongate epipodials separated by an epipodial foramen,
permits referral of the specimen to the poorly-known, small-bodied ichthyosaur
Toretocnemus. As currently known, Toretocnemus is restricted to Carnian-aged strata of
California and possibly Sonora, Mexico. The new Alaskan specimen is significant in that
it extends the stratigraphic range of the genus into the Norian. In addition, it is important
in being the first record of the genus in northwestern North America, although the
reconstructed paleogeographic position of the Alexander terrane in the Triassic was
approximately 20° N. It is also the first specimen of Toretocnemus to preserve apical
vertebrae, providing insight into the evolution of the tail bend in Late Triassic, small-
bodied ichthyosaurs.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

BASAL SPHENISCIFORMES DO NOT SUPPORT A SISTER TAXON
RELATIONSHIP WITH PLOTOPTERIDS

ANDO, Tatsuro, Ashoro Museum of Paleontology, Ashoro, Japan; FORDYCE, Robert
Ewan, University of Otago, Dunedin, New Zealand

Phylogenetic relationships between penguins (Sphenisciformes) and Plotopteridae
(Suliformes) have been considered mostly in terms of the high-level taxa
Sphenisciformes and traditional Pelecaniformes, rather than by direct phylogenetic
analysis including both penguins and plotopterids. Here, cladistic analyses that include
the most-basal Sphenisciformes, Waimanu, suggest that Sphenisciformes and
Plotopteridae are not related closely.

Plotopterids, which are extinct wing-propelled diving birds, possess pelecaniform
characters (e.g., absence of nasal gland fossa on dorsal frontal, elongate acromion of
scapula, simple procoracoid process), as seen in Phalacrocorax and Anhinga.
Accordingly, plotopterids have been placed in Suliformes within the traditional
Pelecaniformes. Phylogenetic analyses for water bird relationships have been performed
widely on morphology- and molecular-based studies, generally indicating that
Sphenisciformes and Pelecaniformes are not sister taxa. Rather, in morphology-based
studies, most of which lack basal sphenisciforms and plotopterids, Sphenisciformes is
closely related to Procellariiformes or to the clade Gaviiformes + Podicipediformes. Such
results imply that similarities between penguins and plotopterids, especially in the
pectoral skeletons, are homoplasious. Two previous morphology-based analyses which
included extinct plotopterids showed contradictory results in terms of the phylogenetic
position of penguins and the interpretation of the morphological similarities in the wing
(in turn, related to the wing-propelled diving). One analysis made penguins and
plotopterids sister taxa interpreting the similarity as synapomorphic while the other
rejected that. These analyses lacked basal Sphenisciformes, making the results
questionable. Because basal members of a taxon tend to retain less-specialized and/or
“transitional” morphologies which may provide powerful phylogenetic signals, we tested
the phylogenetic relationship between penguins and plotopterids by adding the most basal
Sphenisciformes Waimanu to the published analyses and reanalyzing with the software
package TNT. The results from both analyses do not support the sister taxon relationship
between penguins and plotopterids. The characters cited in support of a sister taxon
relationship (e.g., thin, broad scapula, wide and flattened ulna and radius) are
demonstrated to be homoplasious.

October 2013—PROGRAM AND ABSTRACTS

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

DESCRIPTIVE PALEOHISTOLOGY ON  GUARINISUCHUS MUNIZI
(DYROSAURIDAE, CROCODYLOMORPHA) LONG BONES AND THEIR
INFERENCES ON ITS LIFESTYLE

ANDRADE, Rafael, Universidade Federal de Pernambuco, Recife, Brazil; SAYAO,
Juliana, Universidade Federal de Pernambuco, Vitoria de Santo Antdoo, Brazil

Dyrosaurids are among the few vertebrates that survived the mass extinction event
documented at the Cretaceous—Paleocene boundary. Guarinisuchus munizi remains were
collected from the deposits of the Maria Farinha Formation, Danian, Paraiba Basin in
fieldwork carried out in a limestone quarry located close to Recife in northeastern Brazil.
The good preservation of the microstructures of bones allows, besides simple
morphological description, the only way to obtain information about the biology of
extinct animals such as ecology, growth rate, and life history strategies. There is little
information on the bone histology of this group; the only exception is a section from a
Dyrosaurus phosphaticus vertebra. For this work, thin sections of the right femur and left
tibia have been used to produce the histological slides. On the left tibia, the cortex
(1119.65 pm thick) consists of lamellar-zonal bone (LZB) with five lines of arrested
growth (LAGs). A few to medium organized vascular network of both simple vascular
canals and primary osteons that increase towards the inner cortex and vary in its size
from 52.55 pm to 176.77 um. The femur shows a similar histological pattern with the
same number of LAGs and the space between them varying up to 2 um and few
exceptions such as a thicker cortex with 1.997,49 pm. The vascular canals range from
22.12 pum to 85.92 um. Secondary osteons occur in the deep cortex in average, from
150.95 pm to 292.94 pum near and inside the spongiosa as a result of remodeling, in both
bones. This type of osseous tissue is fairly common among medium to large-sized
poikilothermic tetrapods. As proposed before it is noteworthy that it should be restricted
to adult and subadult individuals. The presence of cyclic growth marks indicates that
somatic growth in this specimen was not steady, but presented a cyclic pattern, like that
of most of marine reptiles. The LZB tissue, which indicates a high growth rate has also
been considered to indicate a high body temperature and, possibly, a relatively rapid
metabolism in these taxa. An ‘osteoporotic-like” pattern corresponding to a spongy inner
organization of the bone with large cavities occurs in active swimmers requiring high
speed and manoeuvrability.

Symposium 4 (Saturday, November 2, 2013, 8:45 AM)
THE FIRST PTEROSAUR FROM ANTARCTICA

ANDRES, Brian, University of South Florida, Tampa, FL, United States, 33620; SMITH,
Nathan, Howard University, Washington, DC, United States

Pterosaurs are considered one of the most successful groups of flying organisms due
in part to their achieving a global distribution soon after their appearance. This
achievement is largely based on a single fossil, an isolated humerus from the Early
Jurassic Hanson Formation in the Central Transantarctic Mountains of Antarctica.
However, this is the least diverse time known for pterosaurs. It is a possibility that there
was period in time in which this was the only pterosaur specimen known to exist, but this
cannot be confirmed by the dating resolution of the specimens from this time.
Comprehensive phylogenetic analysis of this specimen and the Pterosauria supports low
diversity during this time by recovering a single pterosaur lineage surviving into the
Early Jurassic on which this specimen is a basal member. This phylogenetic bottleneck is
also during a time of record low oxygen levels in the atmosphere. Lower atmospheric
oxygen levels hinder powered flight by providing less oxygen for this aerobically
expensive activity and creating a less dense atmosphere in which to fly. This
phylogenetic bottleneck may represent the survival of pterosaurs through an oxygen
crisis, and the Antarctic may have been a refugium with relatively colder, denser air in
which flight was easier.

Use of diversity estimates to test evolutionary scenarios has recently been debated,
and pterosaurs have become a focal point of this debate. Studies that support a strongly
biased record attribute a significant correlation between species richness and sampling
proxies such as number of pterosaur formations over time to the causation of diversity
patterns. This correlation has also been attributed to diversity and sampling estimates
being at least partially redundant. The third possibility, that pterosaur diversity and
sampling share a common cause, has not been studied in as much detail. Pterosaur fossils
are found worldwide in both marine and terrestrial environments and biases that would
affect their diversity patterns would be planetary in scope and may have affected their
evolution. The number of pterosaur formations is not significantly correlated with
phylogenetically corrected diversity estimates based on the comprehensive phylogeny but
is correlated with atmospheric oxygen levels over time. The correlation between
pterosaur diversity estimates and sampling proxies may be due the combined effect of
oxygen on pterosaur evolution and geological processes such as sediment production.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

NEW ALVAREZSAURID MATERIAL FROM THE HELL CREEK
FORMATION, MONTANA

ANDUZA, Danny, Montana State University, Museum of the Rockies, Bozeman, MT,
United States, 59717; FOWLER, Denver, Montana State University, Museum of the
Rockies, Bozeman, MT, United States; NOTO, Christopher, Univ of Wisconsin-Parkside,
Kenosha, WI, United States; HORNER, John, Montana State University, Museum of the
Rockies, Bozeman, MT, United States

The Alvarezsauridae are an enigmatic family of theropod dinosaurs, characterized
by derived forms that possess extremely short forelimbs with a single functional digit
bearing a large robust ungual. Alvarezsauridae are first recorded from the Late Jurassic
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Shishugou Formation of China (Haplocheirus), but are otherwise known only from the
Late Cretaceous, particularly of South America (Alnashetri, Alvarezsaurus, Patagonykus)
and Asia (Xixianykus, Linhenykus, Parvicursor, Shuvuuia, Mononykus), including a
number of relatively complete skeletons. In contrast, the North American Late
Cretaceous has yielded only limited material, comprising an ulna, manual ungual, tibiae,
metatarsals and phalanges (A4lbertonykus) from the Lower Maastrichtian part of the
Horseshoe Canyon Formation, Alberta; and a pubis, partial ischium, and metatarsal from
the Upper Maastrichtian Hell Creek Formation, Montana, and Lance Formation,
Wyoming. Here we describe new alvarezsaurid material from the Hell Creek Formation,
Montana, comprising a metatarsal III (Museum of the Rockies specimen MOR 2920),
and two unassociated manual unguals from digit I (MOR 3098, 6622). These are of
particular interest as manual unguals undergo a number of changes through basal to
derived members of the clade, including gradual enclosure of the ventral blood vessel
groove, development of a ventral sulcus, and increased robusticity and rugosity. The
largest ungual (MOR 6622; reconstructed length 4.4cm) is nearly complete and is ~10%
larger than that of Mononykus (Geological Institute, Mongolian Academy of Sciences
specimen GI N107/6), whereas MOR 3098 is smaller (reconstructed length 2.6cm) and
more comparable in size to Albertonykus (Royal Tyrrell Museum of Palacontology TMP
2000.45.86). MOR 6622 differs from MOR 3098 in exhibiting a more rugose surface
texture, ventral foramina that are more deeply enclosed, and a deeper and more
developed ventral sulcus. Due to the size disparity, morphological differences between
MOR 6622 and 3098 most likely represent either variation (allometric or ontogenetic)
within the same taxon, or taxonomic distinction. This may have implications for
characters currently used to diagnose other alvarezsaurid taxa. New and revised
stratigraphic data demonstrate that alvarezsaurids occur through most of the ~85m thick
Hell Creek Formation, with the lowermost specimen occurring ~25m above the
formational base, and the uppermost specimen ~10m below the upper contact with the
Fort Union Formation. As such these are the youngest known alvarezsaurid remains and
demonstrate that the clade survived at least until ~200 k.y. before the Cretaceous-
Paleogene extinction.

Technical Session XVII (Saturday, November 2, 2013, 2:00 PM)

DOES PREDICTIVE MODELING WORK IN THE SEARCH FOR
VERTEBRATE FOSSILS? A CASE STUDY FROM THE EOCENE OF
WYOMING.

ANEMONE, Robert, Western Michigan University, Kalamazoo, MI, United States,
49008; EMERSON, Charles, Western Michigan University, Kalamazoo, MI, United
States; NACHMAN, Brett, University of Texas, Austin, TX, United States

Remote sensing and other tools and methods from the geographic information
sciences (GIS) have the potential to revolutionize how fieldwork in vertebrate
paleontology is conducted. We trained an artificial neural network to analyze remotely
sensed Landsat imagery and multiple GIS data and analytical layers in order to recognize
different land cover classes, including productive localities, in Eocene deposits of the
Great Divide Basin of southwestern Wyoming. Post hoc testing of the model indicated
that it was able to recognize the spectral signatures of productive localities and other land
cover classes with a high degree of accuracy (84% correctly classified pixels). Our
predictive model was constrained by geology (limited to outcrops mapped as Wasatch
formation), by topography (minimum required slope was 5%), and was limited to pixels
which resembled known localities at the 98% probability level. The question we ask
today is, how well did the model work in the field? During the 2012 field season, we
surveyed two areas in the northern part of the Great Divide Basin that our predictive
model suggested would have a high probability of being fossiliferous. Neither of these
areas had ever been prospected or surveyed by our field crews in previous field seasons.
The first area we surveyed yielded no terrestrial mammals, but we did recover numerous
characteristic Eocene vertebrate fossils (e.g., turtle, fish, crocodile, gastropod, bivalve) in
deposits whose lithology (oil shales, limestones, and stromatolites) suggested a
lacustrine origin. We confirmed that these deposits have been mistakenly mapped as
Wasatch formation and should be attributed to the Green River formation. In the second
area, the lithology was clearly fluvial and the rocks were typical of the Wasatch
formation (gray sandstones and mudstones). The area indicated by our model as having a
high priority of being fossiliferous was in fact an extensive outcrop of heavily eroded
sandstone that yielded typical Eocene terrestrial mammals, including Hyracotherium and
Hyopsodus. While the fauna collected from this new locality was not particularly rich or
diverse (even by Great Divide Basin standards), it highlights the enormous potential that
predictive  modeling approaches hold for vertebrate paleontologists and
paleoanthropologists.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

NEW VERTEBRATES FROM THE PERMIAN PEDRA DE FOGO
FORMATION, PARNAIBA BASIN, NORTHEASTERN BRAZIL

ANGIELCZYK, Kenneth, Field Museum of Natural History, Chicago, IL, United States,
60605; CISNEROS, Juan Carlos, Universidade Federal do Piaui, Ininga, Teresina, Brazil;
MARSICANO, Claudia, Universidad de Buenos Aries, Buenos Aires, Argentina;
SMITH, Roger, Iziko South African Museum, Cape Town, South Africa; GOSTLING,
Neil, University of Southapmton, Southampton, United Kingdom

Permian fossils, including petrified wood, fish, and a temnospondyl amphibian,
were first discovered in the Pedra de Fogo Formation (PFF) of the Parnaiba Basin in the
first half of the 20th century. Their precise age is uncertain, with estimates spanning most
of the Permian. In 2011-2013 our team conducted fieldwork in the PFF to determine its
age, depositional environments, and vertebrate fauna. The PFF accumulated in a large
shallow intra-continental sag basin. With progressive climatic drying paleoenvironments
changed from a large shallow epeiric sea to an expansive alluvial plain culminating in
isolated playas between extensive aeolian dune fields. An ash bed discovered in 2011 is
currently being radiometrically dated, offering the possibility of a numerical age for the
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PFF for the first time. We discovered several new fossil sites on both sides of the
Parnaiba River, which cluster in three main areas: the far south of the basin, the central
basin, and the eastern edge near the city of Teresina. Chondricthyians and osteichthyians
are the most abundant vertebrate fossils in the PFF. Tetrapods are so far only recorded in
the central and eastern portions of the basin. The archegosaurid Prionosuchus is the only
tetrapod previously known from the PFF. We collected additional temnospondyls from
two areas in the basin, representing at least three new taxa. Specimens from the eastern
edge of the basin occur in low energy lake facies and resemble tupilakosaurids and
rhinesuchids, whereas those from the central basin may represent rhytidosteids and the
archegosaurid Prionosuchus. At least one specimen may preserve soft tissue impressions.
In the Permian, the Parnaiba Basin was located in equatorial Pangaea, at a similar latitude
as the Moradi Formation of Niger. Like the Moradi, the PFF includes an anachronistic
mixture of taxa, suggesting that such faunas may have been common in central Pangaea.
Yet, the PFF appears to include a mix of clades best known from the Early Permian and
Mesozoic, whereas the Moradi includes a mix of Early and Late Permian taxa. Further
research will be necessary to better establish the number of distinct time horizons in the
PFF, and their correlations within the basin and with other basins. The PFF shows great
potential to provide new insight into Permian biogeography and potentially the end-
Permian mass extinction.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

SYNCHROTRON ANALYSIS OF PATHOLOGIC BONE: CHEMISTRY AND
MORPHOLOGY IN EXTINCT AND EXTANT ARCHOSAUR BONE

ANNE, Jennifer, University of Manchester, Manchester, United Kingdom; WOGELIUS,
Roy, University of Manchester, Manchester, United Kingdom; EDWARDS, Nicholas,
University of Manchester, Manchester, United Kingdom; SELLERS, William, University
of Manchester, Manchester, United Kingdom; MANNING, Phillip L., Univ of
Manchester, Manchester, United Kingdom

Bone histology has historically been a structure-based technique, with the bulk of
analysis accomplished through the study and interpretation of histological thin sections.
More recently, the use of chemical techniques such as rare earth element (REE) and
isotope analysis have begun to aid the interpretation of bone histology and taphonomy by
incorporating chemical information. However, both traditional histological thin sections
and destructive chemical analyses are limited with respect to mapping bone chemistry in
high resolution. Synchrotron Rapid Scanning X-Ray Fluorescence (SRS-XRF) allows
elemental mapping at low concentrations (parts per million) over large surface areas in a
relatively short period of time (~3000 times faster than standard mapping techniques).
The distribution of dilute elemental concentrations within discrete biological structures
allows us to correlate specific chemistry within identifiable tissue types in both extant
and extinct samples, and has allowed us to identify biomarkers for specific biomolecules
(e.g. eumelanin).

Here we use SRS-XRF to analyze variations in the trace element inventory of
pathologic and normal bone in a theropod (4llosaurus fragilis) pedal phalanx. Evidence
for bone infection and fracture healing (callus formation) is mapped in cross section and
combined with detailed thin section analysis. Diagenetic incorporation of trace elements
can be correlated within the different tissue types present between pathologic and normal
bone. These include differences between woven and lamellar bone, areas of resorption,
and areas of remodeling (of callus). SRS-XRF mapping reveals both chemical variations
within different bone tissues and previously unobserved histological structures not seen
in thin section. Comparing these results to SRS-XRF maps from avian and crocodilian
pathologic bone will allow us to further investigate both the chemical compositions of
bone through time as well as the evolution of fracture healing within the Archosauria.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

COMPARATIVE ANATOMY OF THE FRONTAL SINUSES OF THE
SCIMITAR-TOOTHED FELID </I>MACHAIRODUS APHANISTUS (FELIDAE,
CARNIVORA) FROM THE LATE MIOCENE SITES OF BATALLONES-1 AND
BATALLONES-3 (MADRID, SPAIN)

ANTON, Mauricio, Museo Nacional de ciencias Naturales, Madrid, Spain; SILICEO,
Gema, Museo Nacional de ciencias Naturales, Madrid, Spain; SALESA CALVO,
Manuel, Museo Nacional de ciencias Naturales, Madrid, Spain;, MORALES, Jorge,
Museo Nacional de ciencias Naturales, Madrid, Spain

Frontal sinuses are air-filled spaces in the frontal bone formed through a
pneumatization process when the mucous epithelial tissue from the nasal cavity expands
into the adjacent frontal bones. The need to keep a biomechanically stable structure
despite pneumatization results in the development of bony struts. There are several
hypotheses about the function of frontal sinuses (e.g., olfactory, respiratory,
thermoregulatory), whilst some authors see them as functionless by products of the bone
remodeling process.

We studied the frontal sinuses in the saber-toothed felid Machairodus aphanistus
from the sites of Batallones-1 and 3, comparing them with those of the extant felines
Acinonyx jubatus, Puma concolor, Panthera pardus and Panthera tigris, and the saber-
toothed felid Promegantereon ogygia. We obtained 3D reconstructions of the sinuses
through virtual filling of the cavities after CT scans of skulls. As in other felids, frontal
sinuses in M. aphanistus are limited rostrally by the naso-frontal suture and caudally by
the fronto-parietal suture. They show a reduced rostral portion, a broader medial one and
an elongated caudal part, which narrows with the postorbital constriction. Several struts
were found inside the sinus, but few were in their original position. Among extant felids,
P. pardus and P. tigris show simpler, rostro-caudally shorter sinuses, whilst P. concolor
and A. jubatus had relatively more complex and larger ones, with inflated caudal portions
having more struts; the dome-shaped sinus of A. jubatus was proportionally the largest.
The sinuses of P. ogygia resembled those of P. concolor, but less inflated and less
caudally constricted. Machairodus aphanistus showed the most elongated sinuses, with an
even greater postorbital constriction than in P. concolor but not inflated. Some of the
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struts are in the medial and caudal part, reinforcing the sinuses. Whilst the presence of
these struts could relate to a need to avoid the collapse of the cavity, or even dissipate
biomechanical stresses produced during the “canine shear-bite” (the killing technique of
saber-toothed cats), the extension and constriction of the sinuses are difficult to explain.
In some hyaenids, the caudally elongated frontal sinuses and domed skulls have been
related to dissipation of stresses produced when cracking bones, but their sinuses surpass
the level of the fronto-parietal suture, which is not the case in M. aphanistus. Some other
explanations, such as the frontal sinuses acting as thermal insulators of the brain are also
possible, but not strongly supported.

Poster Session 11 (Thursday, October 31, 2013, 4:15 - 6:15 PM)

EVOLUTIONARY PATTERNS AND MORPHOLOGICAL DISPARITY OF
SAUROPODOMORPHS OVER THE TRIASSIC-JURASSIC BOUNDARY

APALDETTI, Cecilia, Conicet - Museo Paleontologico Egidio Feruglio, Trelew,
Argentina; POL, Diego, Conicet - Museo Paleontologico Egidio Feruglio, Trelew,
Argentina; MARTINEZ, Ricardo, Universidad Nacional de San Juan, San Juan,
Argentina

Sauropodomorpha was a diverse and abundant group of herbivorous dinosaurs that
dominated most continental ecosystems of the Mesozoic era. The sauropodomorph fossil
record reveals the Late Triassic—Early Jurassic was a key period of time in the evolution
and diversification of this group, including the origin of Sauropoda. Here we present a
morphological disparity study to evaluate the regions of the morphospace occupied by
Sauropodomorpha from the Late Triassic to the Early Jurassic. Morphological disparity
was approximated using multivariate analyses applied to different versions of a recently
published phylogenetic matrix, in which taxon and character sampling was altered in
different ways. The results show the most basal and oldest sauropodomorphs (Carnian)
forming a group that occupies a small and well-differentiated region of the morphospace.
During the Norian this group diversified notably both taxonomically and ecologically,
which is reflected in that they occupy a different and much broader region of the
morphospace. The boundaries of this region of the morphospace are mostly determined
by robust basal sauropodomorphs from the Southern Hemisphere. During the Lower
Jurassic, the region of the morphospace occupied by Sauropodomorpha is markedly
expanded with respect to that of the Norian. This is expanded toward two news regions
where some of the most conspicuous sauropodomorphs of that period are positioned: the
gracile forms known as massospondylids and the derived and giant forms of basal
sauropods. This result evidences that the increase in taxonomic diversity was paralleled
by a rise in the morphological disparity of Sauropodomorpha during the Late Triassic.
After the Triassic-Jurassic boundary, the disparity increases notably, but the taxonomic
diversity is not altered significantly. These marked steps in the changes and expansions of
the morphospace regions occupied by basal sauropodomorphs is to a large degree
dominated by the signal coming from taxa known from the southern hemisphere.

Technical Session V (Wednesday, October 30, 2013, 1:45 PM)

THE RETURN OF NAJASH: NEW, BETTER PRESERVED SPECIMENS
CHANGE THE FACE OF THE BASALMOST SNAKE

APESTEGUIA, Sebastian, Universidad Maimonides, Buenos Aires, Argentina;
GARBEROGLIO, Fernando, Universidad Maimonides, Buenos Aires, Argentina

La Buitrera is a fossiliferous locality from northern Patagonia, Argentina. It
preserves superb small to mid-sized skeletons in a Gobi style, but evidencing subaereal
exposure, scavenging, dissolution and shallow disarticulation. Skeletons are commonly
well-defined and clearly separated from other. Lag deposits are present too, but as
consequence of disarticulation of complete skeletons. Najash rionegrina is the only snake
found in this locality. The phylogenetic approach positioned this species as the basalmost
snake, bringing it into the large debate of snake origins. The species was primarily
described based on one specimen consisting of a largely complete vertebral sequence of
122 vertebrae from axis to caudals, including pelvis, limbs and a dentary. As frequent in
La Buitrera style, this specimen was largely articulated except for some displaced
vertebrae (isolated within the jacket), the dentary some millimeters in front of the axis,
and the fibula at less than one centimeter from the tibia. A recent work discussing the
position of Najash proposed the exclusion of these elements for not being in anatomical
contact. We reject this opinion. Full anatomical contact is rare in vertebrate paleontology.
Concerning other elements, found isolated and at about 3 km (i.e., an isolated partial
skull, a quadrate, an additional dentary and several vertebrae), included as referred
material, debate is understandable. A recent visit to the locality resulted in the finding of
two additional specimens, both provided with skull and bearing vertebrae that are
indistinguishable from those described for the holotype. One of them bears an incomplete
skull preserved almost exactly as the published one. The second skull, although still
unprepared, bears an “anilioid” general aspect and preserves premaxilla, nasal, vomer,
prefrontal, frontal, maxilla, jugal and postfrontal (both clearly differentiated),
ectopterygoid, parietal, prootic, otoccipital, supraoccipital, supratemporal and quadrate.
The lower jaw includes compound bone, angular and a dentary with two foramina. This
new specimen makes a substantial contribution to make Najash rionegrina one of the
better known basal snakes.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

PHYLOGENY AND PAEDOMORPHISM IN ANGOLAN MAASTRICHTIAN
ELASMOSAURIDS

ARAUIJO, Ricardo, SMU-Museu da Lourinha, Dallas, TX, United States, 75205;
LINDGREN, Johan, Lund University, Lund, Sweden; JACOBS, Louis, Southern
Methodist Univ, Dallas, TX, United States; Polcyn, Mike, , Dallas, TX, United States;
SCHULP, Anne, Natuurhistorisch Museum Maastricht, Naastnicht, Netherlands

October 2013—PROGRAM AND ABSTRACTS

Plesiosaur humeri from Angola are pachyosteosclerotic to osteosclerotic, have
secondary osteons that extend to near the external surface of the bone, and exhibit three
lines of arrested growth. These traits are indicative of an ‘adult’ condition. However, the
external morphology of the bones is ‘juvenile’; i.e., unfaceted propodials and the
tubercles of the propodials unseparated by an isthmus. This paradox can be explained by
paedomorphism. A database of ontogenetic stages of nearly 400 plesiosaur specimens
arranged by geologic age shows an average 31% (SD=0.16) of ‘immature’ specimens, if
the Maastrichtian time bin is excluded. The Maastrichtian record is composed mainly of
elasmosaurids (~90%) and Southern Hemisphere (Weddelian) plesiosaurs (~80%).
Within the Weddelian elasmosaurid fauna, ‘immature’ specimens are 2.7 times more
abundant than ‘mature’. A phylogenetic morphometrics analysis using 31 operational
taxonomic units and 6 landmark configurations based on postcranial material shows
biogeographical and stratigraphic congruence, and retrieval of the Maastrichtian forms
within the same clade.

Technical Session III (Wednesday, October 30, 2013, 2:30 PM)
THE ORIGIN OF THE ANKYLOSAURID TAIL CLUB

ARBOUR, Victoria, University of Alberta, Edmonton, AB, Canada, T6G2E9; CURRIE,
Philip, University of Alberta, Edmonton, AB, Canada

The tail club is one of the most distinctive features of ankylosaurid dinosaurs, and is
composed of elongated, interlocking distal caudal vertebrae (the 'handle'), and enlarged,
fused osteoderms that envelop the tip of the tail (the 'knob'). It has previously been
suggested that the tail club was present only in ankylosaurine ankylosaurids.
Zhongyuansaurus, from the early Late Cretaceous of Henan, China, was originally
described as a nodosaurid ankylosaur; we suggest instead that this taxon is a junior
synonym of Gobisaurus, a 'shamosaurine'-grade ankylosaurid, based on cranial
morphology. Previous authors have interpreted the absence of enlarged distal caudal
osteoderms in the holotype of Zhongyuansaurus (Gobisaurus) as evidence for the
absence of a tail club in 'shamosaurine’ ankylosaurids. Although Gobisaurus does not
preserve enlarged distal caudal osteoderms, it does have elongated, interlocking distal
caudal vertebrae indistinguishable from those typical of the tail club handle of
ankylosaurine ankylosaurids. A systematic review of Chinese ankylosaurids was
undertaken in order to update a revised phylogenetic analysis of the ankylosaurid
dinosaurs and thereby investigate the evolution of the tail club in ankylosaurids. Shanxia
is a junior synonym of Tianzhenosaurus, and Bienosaurus, Tianchisaurus, and
Zhejiangosaurus are nomina dubia. Crichtonsaurus bohlini is a nomen dubium, but
"Crichtonsaurus" benxiensis is a valid species. A phylogenetic analysis recovered a
derived clade of North American species as the sister group to a derived clade of
Mongolian species. Outside these clades, Tianzhenosaurus, Pinacosaurus, and
Crichtonsaurus formed successive outgroups. Gobisaurus and Shamosaurus were
recovered as basal ankylosaurids. Gobisaurus is the phylogenetically most basal
ankylosaurid known to have possessed a tail club handle, and Pinacosaurus is the most
basal species where a tail club knob has been preserved. "Crichtonsaurus" benxiensis was
recovered as more derived than Gobisaurus, but is known from older sediments;
Gobisaurus is from the Turonian, whereas "Crichtonsaurus" benxiensis is from the
Albian. This analysis shows that the tail club appeared first in 'shamosaurine'-grade
ankylosaurids, and that the ankylosaurid tail club handle had evolved by at least the
Turonian, but may have been present as early as the Albian.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

A NEW CROCODYLOMORPH FROM THE MORRISON FORMATION (LATE
JURASSIC: KIMMERIDGIAN - EARLY TITHONIAN?) FROM THE FRUITA
PALEONTOLOGICAL AREA, WESTERN COLORADO, USA

ARCUCCI, Andrea, Universidad Nacional de San Luis, San Luis, Argentina; ORTEGA,
Francisco, Universidad Nacional de Educacion a Distancia, Madrid, Spain; POL, Diego,
Museo Paleontologico Egidio Feruglio, Trelew, Argentina; CHIAPPE, Luis, Natural
History Museum of LA County, Los Angeles, CA, United States

The Morrison Formation is one of the most prolific geological units for vertebrate
fossils of Late Jurassic age. One of its localities, the Fruita Paleontological Area (FPA,
Mesa County, Colorado), has yielded a peculiar assemblage of small vertebrates
including a variety of archosaurians (e.g., the shartegosuchid crocodyliform
Fruitachampsa, the  heterodontosaurid ornithischian  Fruitadens), lepidosaurs
(sphenodontids and squamates) and mammals (triconodontids, multituberculates,
dryolestids), among other vertebrate clades. Previous records of basal crocodylomorphs
from the FPA were limited to fragmentary remains of Macelognathus vagans, a medium
to small size “sphenosuchian”, considered to be one of the latest representatives of non-
crocodyliform crocodylomorphs. Here we present a much smaller specimen of a basal
crocodylomorph (less than 1 m total body length) that can be clearly differentiated from
Macelognathus on the basis of its vertebral morphology. Despite the fact that the
specimen is missing the skull, it constitutes one of the most completely known
“sphenosuchian” postcranial skeletons due to its exquisite preservation and articulated
remains. It includes much of the vertebral column (first cervical to proximal caudals),
ribs, scapula and coracoid, ischium and pubis, and forelimb and hind limbs. The rod-like
ventrally projected coracoid process, elongated carpals, slender limbs and the
morphology of the calcaneal tuber present in the FPA specimen suggest a close
relationship with basal crocodylomorphs such as the Laurasian Terrestrisuchus,
Dibothrosuchus, Hesperosuchus, and the Gondwanan Sphenosuchus and Almadasuchus.
Among basal crocodylomorphs, the presence of procoelous vertebrae is unique to this
new FPA specimen and Junggarsuchus (late Middle Jurassic of China), which is
considered one of the closest relatives of Crocodyliformes. Other noteworthy derived
characters, including extremely long carpals that are 40% of the length of the femur,
indicate that the new FPA specimen represents a new minute “sphenosuchian” taxon.
This discovery increases the taxonomic diversity and morphological disparity developed
by the latest known basal crocodylomorphs. The remarkable elongation of the carpals
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documents an extreme specialization for cursoriality, far beyond what was previously
known for the group.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

FISH DIVERSITY AND PALEOENVIRONMENTS FROM THE LATE
MIOCENE OF SAHABI, LIBYA

ARGYRIOU, Thodoris, University of Alberta, Edmonton, AB, Canada, T6G 2E9;
MURRAY, Alison, University of Alberta, Edmonton, AB, Canada

Decades of excavations at the late Miocene (Messinian) fossiliferous deposits
exposed in Sahabi, in northeastern Libya, have uncovered a greatly diverse vertebrate
assemblage. The known diversity includes terrestrial (e.g., large proboscideans,
carnivores, bovids, equids, and primates) and aquatic mammals (e.g., dolphins and sea
cows), crocodylians, turtles, birds, and both bony and cartilaginous fish. The previous
works on fish fossils have provided useful information about the composition of the
Sahabi ichthyofauna but were either focused on elasmobranchs or based on a limited
sample size. Recent excavations conducted in 2010 by the East Libya Neogene Research
Project (ELNRP), and focused on the Ul member of the Sahabi Formation, allowed the
collection of a sizable sample of fossil fish that includes at least 18 different
actinopterygian taxa of both marine and freshwater affinities. Both recent and fossil
comparative material were used to assess similarities. The recognized taxa, some of
which were previously unreported from Sahabi, are the following: Polypterus sp.
(Polypteridae); cf. Labeo sp. (Cyprinidae); Hydrocynus sp. (Alestidae); Carlarius sp.
(Ariidae); Bagrus sp. (Bagridae); Clarotes sp. and Auchenoglanis sp. (both Claroteidae);
Clarias or Heterobranchus sp. (Clariidae); Synodontis spp. (Mochokidae, at least two
different species); Mugilidae indet.; Semlikiichthys rhachirhinchus (incertae sedis); Lates
niloticus (Latidae); Sparidae indet.; Argyrosomus sp. (Sciaenidae); two unidentified
perciforms and an unidentified tetraodontiform. Most taxa are of freshwater affinities and
can be considered as typical members of the Neogene Nilosudanian ichthyoprovince.
Their presence indicates that both fast flowing—pelagic and more marginal or stagnant
freshwater habitats coexisted. However, the mugilids, sparids, sciaenids, and likely the
two unidentified perciforms represent marine or euryhaline taxa whose modern relatives
are known to invade estuaries. This diverse fish assemblage corresponds to the estuaries
or the terminal part of the channel-delta of a large riverine system active during the
Messinian.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

NEW METHODOLOGY FOR 3D RECONSTRUCTION OF FOSSIL FISH
USING DIGITAL IMAGERY

ARSENAULT, Fe¢lix, Centre de Développement et de Recherche en Imagerie
Numérique, Matane, QC, Canada, G4W OEI; BECHARD, Isabelle, Universit¢ du
Québec a Rimouski, Rimouski, QC, Canada; CLOUTIER, Richard, Universit¢ du
Québec a Rimouski, Rimouski, QC, Canada; KERR, Johanne, Parc national de
Miguasha, Nouvelle, QC, Canada

*Non-invasive technologies, such as CT-scan, traditional and synchrotron-based
micro-CT-scan, are gaining in popularity for quantitative visualization of fossilized
anatomical structures and ultrastructures. However, most studies in virtual paleontology
are performed on a limited number of specimens owing to the cost of utilisation and the
time required for image acquisition, processing, and interpretation. Usage of such
technologies can also be limited by the taphonomic condition and size of the fossils, as
well as the type of matrix surrounding the specimens. However, three-dimensional
reconstruction (3D) of taxon does not necessarily require histological and ultrastructural
investigation. Non-invasive 3D laser surface scanner provides the possibility to acquire
high-definition surface-scanned images of prepared specimens without the potential
limitations imposed by other technologies. Results are rapid and easy to use for research
purpose and collection management. A new and precise method to 3D-reconstruct
fossilized taxon was developed using a 3D laser surface scanner combined with cutting-
edge digital imagery tools. Nineteen well-preserved and articulated specimens of the Late
Devonian placoderm Bothriolepis canadensis (Miguasha, eastern Canada) were scanned
at maximum resolution. Digital data were cleaned in an acquisition and processing
software. Using a digital sculpting software, superposition of multiple 3D meshed models
allows for size and shape corrections and taphonomical corrections providing an unbiased
and accurate reconstruction of B. canadensis. This new digital reconstruction highlights
previous anatomical misinterpretations on the morphology, size and shape, and
articulation of this placoderm; most of the modifications would not have been possible
without the usage of the digital 3D model.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

DISSECTING DINOSAURS: THE USE OF RESEARCH SPECIMENS IN HIGH
SCHOOL BIOLOGY CLASSROOMS TO ENGAGE STUDENTS AS CITIZEN
SCIENTISTS AND PROMOTE SCIENTIFIC LITERACY

ATTERHOLT, Jessie, University of California, Berkeley, CA, United States, 92720-
4780

Community Resources for Science is a northern California non-profit organization
that connects K-12 educators with local scientists through their Bay Area Scientists in
Schools (BASIS) volunteer program. BASIS scientists visit primary and secondary
school classrooms to conduct one-hour science lessons for which they provide materials
and expertise otherwise unavailable to teachers, at no cost to the school. A lesson entitled
"Dissecting Dinosaurs,” which involves students in an exploration of avian evolution and
anatomy through bird dissections, has recently been designed and implemented in five
high school biology classrooms in Oakland, California. The primary goals of this lesson
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are: 1) to excite students about science; and 2) to promote the use of critical thinking
skills, such as inductive and deductive reasoning, analysis, and synthesis.

The specimens provided for this exercise are bird carcasses of a wide variety of
native California taxa (among them, hawks, owls, pelicans, and grebes), collected for
doctoral dissertation research at the University of California (UC), Berkeley and
accessioned as specimens in the University's Museum of Vertebrate Zoology (MVZ).
Main themes of the lesson are: the dinosaurian ancestry of birds, evidence of this
relationship, and understanding basic avian anatomy and biology. Students also act as
citizen scientists, collecting real data for the MVZ (including tissue samples, gonad
identification and measurements, and notes on stomach contents). This lesson not only
provides students with a unique opportunity to dissect wild birds, but also gives them an
appreciation for local wildlife and helps to instill a critical-thinking toolkit fundamental
to becoming scientifically literate citizens. During times of severe budget crisis, when
underprivileged schools suffer from dwindling financial support, decreased access to
teaching resources, and growing class sizes, action from outside of schools to improve
education becomes critical. This exercise is an example of how research scientists from
institutions such as UC Berkeley and the MVZ can combat the further degradation of our
primary and secondary education system and improve scientific literacy in the United
States.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

NEW EVIDENCE THAT OMOMYID DIET, NOT BODY SIZE, WAS AFFECTED
BY GLOBAL CLIMATE CHANGE

ATWATER, Amy, University of Oregon, Eugene, OR, United States, 97405;
HOLROYD, Patricia, Univ of California Berkeley, Berkeley, CA, United States; DAVIS,
Edward, Univ of California Berkeley, Eugene, OR, United States

The North American Eocene fossil record contains both the diversification and
extinction of lineages of early mammals through a period of climatic changes that include
fluctuations in temperature and precipitation. Omomyid primates have a well-
documented evolutionary history, diversifying and subsequently disappearing in the
context of regional climate change. Our study investigates possible drivers of omomyid
evolution and extinction. We tested whether the evolutionary trajectories of body mass
and inferred feeding ecologies in omomyid clades match our predictions for the effects of
climate change and biological interactions. We gathered measurements of lower ml area
from 1092 specimens representing 24 genera and 45 species ranging from earliest Eocene
to late Middle Eocene in age (55 to 43 Ma) as a proxy for body mass and added diet data
from published literature in the form of shearing ratio based on tooth area of the lower
m2. These body size and diet proxy data were then analyzed in a phylogenetic framework
to reconstruct the ancestral state of these characters and document their changes through
time. Our results indicate that taxonomic diversity and biological interactions were the
main drivers of omomyid body size, while climate played a major role in diversification
of omomyid feeding ecologies. These results highlight the importance of understanding
and considering multiple factors in developing models for diversification and extinction.
The details of omomyid extinction can be used to inform a model for extinction, which
should help conservation efforts for extant organisms that share similar ecological niche
spaces with these Eocene primates.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

NEW SPECIMENS OF LEATHERBACK SEA TURTLES
(DERMOCHELYIDAE) FROM THE MIOCENE OF ORANGE COUNTY SHED
LIGHT ON MORPHOLOGICAL TRENDS

AWALT, Katrina, John D. Cooper Archaeological and Paleontological Center, California
State University, Fullerton, CA, United States, 92834-6850; PARHAM, James, John D.
Cooper Archaeological and Paleontological Center, California State University,
Fullerton, CA, United States; HOLROYD, Patricia, Univ of California Berkeley,
Berkeley, CA, United States

The Miocene is a key time in the evolutionary history of leatherback sea turtles,
because it marks the last appearance of archaic thick-shelled forms (Psephophorus spp.).
Current knowledge about Miocene dermochelyids is limited, and mainly based on
specimens from Europe and the eastern USA. Recent studies have raised questions about
the taxonomic diversity and biogeographic distribution of Miocene dermochelyids, and
so the description of new specimens from this time, especially from new areas, is key.
Although dermochelyid fossils are known from a few Miocene sites in California, the
only published record is a single femur that was mentioned over 75 years ago (and
misidentified as a cheloniid). Many important specimens from California have been
unstudied in museum collections. Over the past decade, paleontological mitigation at
three sites in Orange County resulted in the collection of new, relatively complete
dermochelyid specimens from the middle Miocene Topanga Formation and late Miocene
Monterey Formation. These specimens, in combination with more fragmentary
specimens from other California sites, provide new data on the diversity, distribution, and
morphology of dermochelyids in the eastern Pacific. We compare the morphology and
stratigraphic position of these specimens to other Miocene dermochelyids in order to
refine the temporal and geographic patterns associated with this important time in the
evolutionary history of leatherbacks. The data show that the transition from archaic thick-
shelled forms to the more thin-shelled forms includes intermediate morphotypes that
appear sequentially within the Miocene marine formations of California.
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Technical Session XI (Friday, November 1, 2013, 4:00 PM)

THREE BIOGEOGRAPHIC MODES OF CHANGE IN MIOCENE MAMMAL
DIVERSITY FROM THE SIWALIK SEQUENCE OF THE INDIAN
SUBCONTINENT

BADGLEY, Catherine, University of Michigan, Ann Arbor, MI, United States, 48109-
1079; DOMINGO, Soledad, University of Michigan, Ann Arbor, MI, United States;
BARRY, John, Harvard Univ , Cambridge, MA, United States; FLYNN, Lawrence,
Harvard Univ, Cambridge, MA, United States; MORGAN, Michele, Harvard Univ,
Cambridge, MA, United States

The Siwalik fossil record of the Indian subcontinent documents ecosystem changes
under different configurations of geodynamically controlled barriers and climatic change.
Over the Neogene, the Siwalik faunal province, which extended from Pakistan to
Myanmar, was either isolated or connected to Eurasia depending on sea level and
montane barriers. Four biogeographic modes result from the interaction of permeable
versus impermeable barriers and changing versus stable climates. Each mode corresponds
to a unique set of macroevolutionary predictions for vertebrate faunas. For example, the
combination of permeable barriers and climatic stability should result in low rates of
immigration, speciation, and extinction, and stable ecological structure of Siwalik
vertebrate faunas. Three of the four modes are present within the Siwalik sequence. We
analyzed the diversification history of Siwalik mammals from 18.0 to 5.0 Ma based on
fossil collections from northern Pakistan and evaluated whether periods of faunal change
or stability correspond to the predictions for three biogeographic modes. We calculated
confidence intervals on stratigraphic ranges and then analyzed per-capita rates of
origination, extinction, diversification, and turnover per 0.5-myr intervals for small
mammals (<1 kg) and large mammals separately. During two intervals of permeable
barriers and changing climatic conditions, both small mammals and large mammals
showed similar patterns of diversification, with a middle Miocene interval dominated by
high origination rates and positive diversification and a late Miocene interval dominated
by high extinction rates and negative diversification. During a middle Miocene interval of
impermeable barriers and stable climate, large mammals exhibited stable diversity and
small mammals showed modest turnover without significant change in diversity. During
a late Miocene interval of permeable boundaries and stable climate, large mammals
showed significant turnover but little change in diversity, whereas small mammals
exhibited stable diversity. These patterns suggest that changing climatic conditions affect
small mammals and large mammals in a similar manner via geographic-range shifts. In
contrast, under stable climatic conditions, small mammals and large mammals showed
non-synchronous turnovers and stable diversity. These contrasting patterns of faunal
change and stability support the concept of multiple biogeographic modes of biotic
change.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

POSTCRANIAL MORPHOLOGY OF THE EARLY EOCENE CHALICOTHERE
LITOLOPHUS GOBIENSIS (MAMMALIA, PERISSODACTYLA)

BAI, Bin, Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy
of Sciences, Beijing, China; WANG, Yuan-Qing, Institute of Vertebrate Paleontology
and Paleoanthropology, Chinese Academy of Sciences, Beijing, China

Preliminary study of a large amount of postcranial material of the basal chalicothere
Litolophus gobiensis recently collected from the early Arshantan deposits in the Erlian
Basin, Inner Mongolia, China shows great potential in understanding the phylogenetic
position of chalicotheres in the order Perissodactyla. The postcranial skeleton of
Litolophus is generally similar to that of other early perissodactyls (e.g. Hyracotherium,
Homogalax, Heptodon, and Hyrachyus) in having the following features: a deep scapular
notch, a weak crest of thegreater tubercle and a weak deltoid tuberosity of the humerus, a
quadrangular proximal articulation crossed by a sagittal ridge on the head of the radius, a
long and posterodorsally extending olecranon tuber of the ulna, four metacarpals of the
manus, a high and narrow trochlea of the femur, a shallow and wide extensor groove of
the tibia, navicular and cuboid facets on a distal trochlea of the talus, three metatarsals of
the pes, and a hoof-like ungual. The manus of Litolophus is more similar to that of
Lophiodon than to other perissodactyls, supporting a close phylogenetic relationship
between chalicotheres and lophiodonts. Their similarities include two aspects: (1) a
scaphoid with a large distal lunar facet on the medial side extending anteroventrally to
posterodorsally, while the proximal lunar facet is rather small; (2) an unciform with a
prominent boundary between Mc IIT and Mc IV facets. The first character is also present
in Eomoropus amarorum and Anisodon grande. By contrast, other early perissodactyls
have equally developed proximal and distal lunar facets on scaphoids, and a curved and
indistinct boundary between Mc III and Mc IV facets on unciforms. Furthermore,
Litolophus displays a number of autapomorphies that distinguish it from other early
perissodactyls examined in this study, such as the posterior thoracic vertebrae
characterized by swollen mammillary processes, the last thoracic vertebra with prominent
accessory processes, and a ridge-like anteromedial border of the cuboid being projecting
medially. A comprehensive phylogenetic analysis of early perissodactyls based on both
craniodental and postcranial characters will be conducted in the further study, which will
shed new light on the early evolution of perissodactyls.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

ONTOGENY OF CRANIAL SUTURES IN ALLIGATOR MISSISSIPPIENSIS:
IMPLICATIONS FOR MATURITY ASSESSMENT IN NON-AVIAN
DINOSAURS

BAILLEUL, Alida, Montana State University - Museum of the Rockies, Bozeman, MT,
United States, 59717; SCANNELLA, John, Montana State University - Museum of the
Rockies , Bozeman, MT, United States; HORNER, John, Montana State University -
Museum of the Rockies, Bozeman, MT, United States
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The degree of cranial suture obliteration has been used as a maturity indicator in
non-avian dinosaurs. This hypothesis is based on patterns observed in some mammalian
species, however a sequence of cranial suture closure is unknown in the extant
phylogenetic bracket of the Dinosauria. This study shows (1) the sequence and timing of
sutural closure and (2) the external sutural morphology during ontogeny in the skull of
Alligator mississippiensis (Archosauria: Crocodylia). Cladistic methodology (in which
immature character states were coded as zeroes, analogous to the plesiomorphic condition
in phylogenetic analyses) was employed to determine the sequence of fusion in a sample
of both sexually immature and mature specimens (n=6). Within the 25 sutures examined
in each skull, only the metopic (interfrontal) and sagittal (interparietal) sutures fuse, the
others stay open until well after sexual maturity is attained. In immature specimens the
sutures appear externally more closed than those of more mature specimens, however this
may reflect taphonomical effects rather than ontogeny. There is variation in timing
between mature specimens. Interdigitation of sutures tends to increase through ontogeny.
These preliminary results show that in Alligator mississippiensis: (1) the (simplistic)
sequence of sutural closure exhibits variation and does not indicate maturity, (2) the
observable degree of sutural closure might be due to taphonomy and should be taken into
account when studying dried specimens, and (3) the shape of the sutures (straight versus
interdigitated) may be a better maturity indicator than suture patency. This does not fit
the typical mammalian model (where sutures stay open until sexual maturity is reached)
that has been used for decades to attribute ontogenetic stages in non-avian dinosaurs.
Thus it appears that the degree of sutural fusion may not be used as a maturity indicator
in non-avian dinosaurs without further investigation, including examination of suture
microstructure in both fossil and extant archosaurs.

Technical Session IX (Friday, November 1, 2013, 9:45 AM)

THE RELATIONSHIPS OF OVIRAPTOROSAUR DINOSAURS AND
ENDOCRANIAL EVOLUTION ALONG A MORPHOLOGICALLY BIZARRE
LINEAGE

BALANOFF, Amy, American Museum of Natural History, New York, NY, United
States, 10024; BEVER, Gabe, New York Institute of Technology, Old Westbury, NY,
United States; NORELL, Mark, American Museum of Natural History, New York, NY,
United States

Oviraptorosaur dinosaurs include some of the most morphologically unique
dinosaurs known. Although this unusual morphology makes their monophyly relatively
clear, the relationships of species within the clade continue to be highly enigmatic. We
attempted to clarify the phylogenetic relationships within Oviraptorosauria by sampling a
number of new taxa and character systems. Many of the topological details recovered by
previous studies were conserved in our analyses. This includes the basal position of
tooth-bearing taxa such as Incisivosaurus gauthieri and Caudipteryx zoui. The more
exclusive group Oviraptoridae, however, does not maintain its traditional topology. A
stark example is that the ‘crested” and ‘crestless’ oviraptorids no longer represent a basal
divergence within the group, being replaced by a hypothesis in which the crested
morphology evolved multiple times. We used the novel tree topology recovered from our
phylogenetic analysis to study the evolutionary history of the oviraptorosaur endocranial
space and brain. Previous studies have recognized morphological similarity between the
cranial endocasts of oviraptorosaurs and birds, and concluded that this similarity is the
homologous product of a close phylogenetic history. One way our study differs from
these earlier works is that we bracket the entirety of known oviraptorosaur diversity by
including the cranial endocast of the basally divergent Incisivosaurus, as well as those of
several oviraptorids. We also significantly expand sampling within avialans and non-
avialan maniraptorans. Our results indicate that characters shared with avialans, such as
shortened olfactory tracts and an expanded cerebrum, are better explained as either
convergent or plesiomorphic for Maniraptora. The oviraptorid endocranial morphology
supports a surprising degree of evolutionary plasticity, possessing not only these “bird-
like” characters but also features otherwise known only in basal coelurosaurs. Our study
thus makes an important contribution to what is an increasingly complex history of
theropod neuroanatomical evolution.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

THE DEVELOPMENT OF C; GRASSLANDS IN THE MIOCENE INFERRED
FROM MESOWEAR IN GREAT PLAINS UNGULATES FROM NEBRASKA

BALDVINS, Tom, University of Nebraska-Lincoln, Lincoln, NE, United States, 68583;
SECORD, Ross, Univ of Nebraska Lincoln, Lincoln, NE, United States

The spread of grasslands in the Miocene and Pliocene is considered a driving force
behind the evolution of hypsodonty and other important faunal and ecological changes in
the Neogene. However, although the late Miocene expansion of C4 grasses can be readily
documented using stable isotopes, the spread of C; grasses is more problematic. The
phytolith record suggests expansion of C; grasses in the early Miocene while other
proxies suggest a middle or late Miocene expansion. Here, we use mesowear analysis of
ungulate mammals to infer vegetation change from the early Miocene (late Arikareean)
through the late Miocene (Hemphillian). Diets were determined using factor analysis with
a set of 27 typical extant herbivores. Of four late Arikareean taxa, our analysis indicates
that one was a grazer (Stenomylus hitchcoki), two were mixed Cs feeders (Menoceras sp.,
Desmatchoerus sp.), and one was a dicot browser (Promerycochoerus sp.). For Early
Hemingfordian ungulates three were grazers (Parahippus sp., Oxydactylus longirostris ,
and Protolabis sp.) and three were mixed feeders (Merychoerus sp., Aletomeryx gracilis,
and Michenia sp.). In the medial Barstovian three were grazers (Calippus francisi,
Merychippus sp., and Teleoceras sp.) and two were mixed feeders (Protohippus sp. and
Ramoceros osborni). The horse, Neohipparion republicanus was a grazer at one medial
Barstovian locality and a mixed feeder at another. Four late Barstovian taxa (Calippus
placidus, Protohippus perditus, Merycodus sp., and Procamelus occidentalis) were
mixed feeders or grazers. Merycodu sp. was the only browser sampled during the late
Barstovian. In the Clarendonian, two horses were grazers (Neohipparion sp. and
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Nannihippus lenticularis) and one rhino was a mixed feeder (Teleoceras major). For the
Hemphillian Neohipparion eurystyle was a grazer and Calippus sp. a mixed feeder. These
results suggest a predominance of medium to large-bodied grazers and mixed feeders for
most of the Miocene, and differ from hypsodonty proxies that suggest a much larger
browsing component for the early and middle Miocene. The presence of several
ungulates occupying a mixed feeder or grazer niche during the late Arikareean and
Hemingfordian suggests that the expansion of C; grasslands was underway by the early
Miocene. This is most consistent with the phytolith record that suggests an early Miocene
patchwork of grasses and forests. Future work will focus on analyzing larger mesowear
samples from a broader range of taxa to test these preliminary findings.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)
WHAT CAN PALEOPATHOLOGY TELL US ABOUT HUNTING MODES?

BALISI, Mairin, University of California, Los Angeles, Los Angeles, CA, United States,
90095; BROWN, Caitlin, University of California, Los Angeles, Los Angeles, CA,
United States; VAN VALKENBURGH, Blaire, Univ of California Los Angeles, Los
Angeles, CA, United States; SHAW, Christopher, George C Page Museum, Los Angeles,
CA, United States

Living mammalian predators sustain injuries from hunting that can be preserved
after death in pathological lesions of the skeletal elements. Consequently, the location of
such injuries on a skeleton might reflect the hunting mode of the animal in life. In this
study, we quantified osteological pathologies in the two most abundant mammalian
predators from the late Pleistocene La Brea Tar Pits in Los Angeles, CA, USA —Canis
dirus, the dire wolf, and Smilodon fatalis, the saber-tooth cat — the former inferred to hunt
by pursuit and the latter by ambush. We surveyed specimens from Pit 61/67, the most
recent and most chronologically constrained deposit (11,581 + 3768 years). S. fatalis
exhibited pathologies attributed to trauma more often in the ribs and thoracic and lumbar
vertebrae, and also demonstrated more vertebral fusion and sternal injuries than C. dirus.
The preponderance of C. dirus injuries occurred in the limbs rather than in the post-
cranial axial skeleton, but C. dirus exhibited more injuries to the skull (cranium +
mandible) than S. fatalis. Both species showed equal injury frequency between left and
right sides. Preservational bias is unlikely to account for the interspecific differences in
injury frequency, as Pit 61/67 preserves comparable numbers of C. dirus and S. fatalis
individuals. Rather, these differences suggest that C. dirus was a pursuit hunter similar to
gray wolves today, suffering injuries to the skull and distal limbs from contact with the
hooves of prey. Unlike the putative pursuit predator C. dirus, S. fatalis has a lower
frequency of distal limb and facial trauma and appears to have sustained injuries during
forceful grappling with large prey, suggesting ambush predation. Paleopathology can
supplement traditional morphometric and biomechanical methods in inferring hunting
modes of extinct predators. This study provides a starting point for inferring hunting
mode from bone injuries in other predator traps, such as the Talara tar seeps in Peru,
which, like La Brea, is likely to have a significant number of predators with skeletal
pathologies.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

THE USE OF GEOMETRIC MORPHOMETRIC DATA TO SOLVE
PHYLOGENETIC INCONGRUENCES WITHIN ANHANGUERIDAE
(PTEROSAURIA, PTERODACTYLOIDEA)

BANTIM, Renan, Universidade Federal de Pernambuco , Recife, Brazil; SAYAO,
Juliana, Universidade Federal de Pernambuco, Vitoria de Santo Antdo, Brazil

The most distinctive characteristic of anhanguerid pterosaurs is the presence of a
premaxillary and dentary sagittal crests confined to the anterior portion of the skull. This
structure shows great variation in size, and may be a potential feature to solve systematic
incongruences. This work compares geometric morphometric landmarks of six
anhanguerid species from Brazil with phylogenetic data in order to resolve the polytomy
composed of the Anhanguera species on known phylogenies. Twenty eight landmarks
were defined in the right lateral view of the skull, positioned in specific regions, of those
13 landmarks were positioned at the ends of the skull (quadrate, quadratojugal,
opisthotic, supraorbital and premaxilla) and the remaining 15 landmarks were marked on
the premaxillary sagittal crest as a curve function. The graphic resulting from the
Principal Component Analysis (PCA) identified three distinct clusters, where PC1
represents the height of the crest and PC2 the length of the sagittal premaxillary crest.
The first one united the species Tropeognathus mesembrinus and Anhanguera spielbergi.
The second group is composed of Anhanguera blittersdorffi and Anhanguera araripensis.
The third contains Anhanguera piscator and Anhanguera santanae. The main
morphological characteristics that separate the groups are the form, proportion and
position of the premaxillary crest in the skull, which is similar within the taxa in the same
cluster. Thus the features of the premaxillary crest showed a good source of data to solve
the polytomy within the Anhanguera in the pterosaur phylogenies known to date. Thus,
this result demonstrates the importance of morphometric characters as a support for the
systematic studies of pterosaurs.

Technical Session IV (Wednesday, October 30, 2013, 3:45 PM)

ESTABLISHING THE CHRONOLOGY OF QUATERNARY MEGAFAUNAL
EXTINCTION IN SOUTH AMERICA

BARNOSKY, Anthony, University of California, Berkeley, CA, United States, 94720,
LINDSEY, Emily, University of California, Berkeley, CA, United States;
VILLAVECENCIO, Natalia, University of California, Berkeley, CA, United States;
MARSHALL, Charles, University of California, Berkeley, CA, United States

South America lost more genera and species of large mammals than did any other
continent during the Late Quaternary Megafaunal Extinction (LQE), yet less is known
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about the chronology, causes, and consequences of the extinction in South America than
elsewhere. Here we report initial results of an international, multidisciplinary effort to
assess the timing of the LQE in South America and how it coincides (or not) with major
climatic changes and human settlement on a region-by-region basis. Dated megafaunal
remains are now known from the northern tropics and subtropics; central Argentina;
eastern and northern Brazil; northern Chile, Peru, and vicinity; and Patagonia. Available
information suggests megafaunal extinction, human settlement, and climatic change were
more or less simultaneous in Patagonia, but that extinctions began before, and finished
long after, initial human presence in Brazil. In central Argentina, extinctions may have
began near the time of first abundant human presence, which was also coincident with a
major climatic fluctuation, but several taxa persisted for thousands of years afterwards.
At least three genera in central Argentina and Brazil have what appear to be good
radiocarbon dates that place them well into the Holocene. Brazil may exhibit a pulse of
extinction that coincides with both initial human occupation and end-Pleistocene climatic
fluctuations, but the small number of radiocarbon dates per taxon so far precludes a
statistically robust conclusion. Extinction patterns in northern Chile and the northern
subtropics and tropics have not yet emerged due to paucity of dates, but additional dating
efforts are presently underway. Overall, the chronology that is coming to light suggests a
synergy of human impacts plus climatically-caused environmental change may have
resulted in a more rapid, temporally constrained extinction event in Patagonia compared
to Brazil and central Argentina, where extinctions may have been protracted over several
thousand years. At the continental scale, the LQE event in South America seems to have
spanned more time than it did in North America. Intensive radiocarbon-dating efforts are
now in progress in order to test these initial impressions.

Poster Session IIT (Friday, November 1, 2013, 4:15 - 6:15 PM)
DINOSAUR INTEGUMENT: WHAT DO WE REALLY KNOW?

BARRETT, Paul, The Natural History Museum, London, United Kingdom; EVANS,
David, Univ of Toronto at Mississauga, Toronto, ON, Canada

Osteoderms and scaly skin impressions are historically well known in non-avian
dinosaurs. Recent discoveries have demonstrated that in addition to these structures,
many dinosaur taxa possessed other integumentary features, including a range of ‘quills,’
filaments, and feathers in non-avian theropods and ornithischians. Feathers and their
homologs are commonly regarded as a synapomorphy of either coelurosaurian or
tetanuran theropods, but some authors have gone further, using the presence of
ornithischian feather-like structures to suggest that these structures are plesiomorphic for
Dinosauria. This inference has wide-ranging implications for dinosaur biology and
evolution.

However, to date, no studies have attempted to assess rigorously the evolution of
dinosaur integumentary structures within a broad phylogenetic context. We compiled a
complete database of all epidermal integumentary structures reported in dinosaurs, by
major body region, in order to investigate the origin of feather homologs and the
evolution of integumentary structures in the clade. Scales are definitively present in
virtually all major ornithischian clades. This, and the presence of extensive armour in
thyreophorans suggests that genasaurian skins were primitively scaly. Similarly,
sauropodomorphs lack evidence for anything other than scales or osteoderms. Fitch
optimization of integument types on dinosaur phylogenies shows that there is no
unequivocal support for inferring a deep origin of feather-like structures, a result
supported by maximum likelihood ancestral state reconstructions for these characters.
The structures in Tianyulong and Psittacosaurus are best regarded as autapomorphic
integumentary modifications, and there is currently no strong evidence that these features
are feather homologs. Further work on the chemical composition of these structures, and
those in several non-coelurosaurian theropods, is needed. Although ornithodirans exhibit
arange of integumentary novelties that may be related to the origin of feathers, theropods
are currently the only dinosaurs that display unequivocal evidence of feathers and their
direct homologs.

Technical Session IT (Wednesday, October 30, 2013, 9:00 AM)

INVESTIGATING THE APPLICABILITY OF OUTLINE-BASED GEOMETRIC
MORPHOMETRIC TECHNIQUES TO THE STUDY OF UNGULATE
MESOWEAR

BARRON-ORTIZ, Christian, University of Calgary, Calgary, AB, Canada, T2N 1N4;
MIHLBACHLER, Matthew, New York Institute of Technology College of Osteopathic
Medicine, Old Westbury, NY, United States; RANKIN, Brian, University of Calgary,
Calgary, AB, Canada; THEODOR, Jessica, University of Calgary, Calgary, AB, Canada
Traditional mesowear analyses are invaluable for inferring the diets of extant and,
more commonly, extinct ungulate mammals; however, subjectivity in assessing variables
relating to cusp sharpness and relief has resulted in the inability to provide a
comprehensive description and characterization of molar cusp shape. Detailed outline-
based geometric morphometric techniques offer a more quantitative approach for
describing and analyzing cusp morphology and the application of this work was
examined here. The study sample consisted of 340 wild-shot ungulates representing 37
extant species including eleven grazers, twelve mixed feeders, eight leaf browsers, and
six fruit-dominated browsers belonging to the genus Cephalophus. Mesowear was
quantified on the metacone cusp of the second upper molar by digitizing a series of
semilandmarks along the cusp outline using digital photographs of teeth taken at a
standardized angle. Average cusp shape was calculated for every species and the
resulting coordinates were analyzed using two different methodologies: sliding
semilandmarks and eigenshape analysis. In both analyses, the first two components
explain over 60 percent of the variation in the data and each dietary group tends to
occupy a different region of the morphospace. Notably, the first axis of the eigenshape
analysis describes variation in cusp relief and apex orientation, in which leaf browsers
plot opposite to grazers, whereas mixed feeders and fruit-dominated browsers occupy
intermediate positions. Multivariate analysis of variance (MANOVA) tests and post-hoc
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pairwise comparisons identify significant differences between dietary groups in the two
analyses, except between fruit-dominated browsers and grazers as well as between fruit-
dominated browsers and mixed feeders. These results corroborate previous observations
that small fruit-dominated browsers tend to have lower cusps, unlike those reported for
leaf browsers. Examination of the relationship between cusp shape and tooth size via
multivariate regression reveals that mesowear varies independently of tooth size,
indicating the mesowear signal is not offset by size differences between taxa. Outline-
based geometric morphometric techniques offer a consistent, less subjective approach to
analyzing cusp shape. Expansion of the extant ungulate dataset will better elucidate the
extent and applicability of this novel approach to reconstructing ungulate diets.

Preparators' Session (Thursday, October 31, 2013, 9:30 AM)

PREPARATION OF A CROCODYLIFORM AND SAUROPOD DINOSAUR
FROM MONTANA: SOLUTIONS TO COMPLEX MOLDING PROBLEMS

BAZIAK, Brian, Museum of the Rockies, Bozeman, MT, United States, 59717

An articulated marine crocodyliform and a partially articulated sauropod skull and
cervical series were collected from Montana and prepared at the Museum of the Rockies.
Both specimens posed unique problems for molding. The 2.2m long crocodyliform
(~50% complete) specimen is to remain in articulation for display, but a cast of the skull
and cervical series needed to be available for researchers. Therefore it was necessary to
mold these elements while still in articulation because they likely could not be replaced if
they were removed. This was a challenge because of the size and fragility of the
specimen. A silicone rubber mold (Smooth-On Mold Max 20) and plaster mother mold
(Hydrocal FGR 95 with fiberglass filter media) was applied to the dorsal surface, with the
posterior most cervical vertebrae acting as the pour spout. A partial plaster cradle to
cover the unmolded dorsal areas of the specimen was then added. This allowed the
specimen to be rolled so the ventral side of the mold could be completed using the same
procedure without damaging the specimen. After removing the ventral side of the mold,
the full ventral cradle was replaced so the specimen could be rolled and the dorsal side of
the mold removed.

The partially articulated sauropod skull and cervical series presented molding
challenges as well. Prior to removing each element it was necessary to mold the entire
specimen within the matrix to preserve a record of the taphonomy. Photogrammetry was
attempted, but did not provide adequate detail. The left lateral side of the skull and neck
were exposed, and as much matrix was removed as possible while still leaving the neck
in articulation. Molding was complicated by the fact that the specimen is quite large
(2.1m long), and the right lateral side of the specimen still needed to be prepared. The left
lateral side was molded using the same procedure as the crocodyliform. Loops of plastic
mesh were incorporated into the silicone and passed through slots made in the plaster.
During casting rods were placed in the loops to hold the silicone tight against the plaster
to prevent loss of shape. The plaster mother mold was created in two parts enabling easier
removal later. Rebar was also added along the length of the mother mold for additional
support as it also functioned as a cradle when the specimen was rolled to prepare the
other side. Once the specimen was rolled, much of the remaining matrix was removed
and the molding process was repeated.

The molding of both of these specimens helped develop new techniques, as well as
improving old ones, and will help in future molding procedures.

Technical Session VI (Thursday, October 31, 2013, 11:00 AM)

A NEW EARLY OLIGOCENE VERTEBRATE FAUNA FROM ZALLAH OASIS,
SIRT BASIN, LIBYA YIELDS THE OLDEST KNOWN AFRICAN
CARNIVORAN

BEARD, K. Christopher, Carnegie Museum of Natural History, Pittsburgh, PA, United
States, 15213; COSTER, Pauline, Carnegiec Museum of Natural History, Pittsburgh, PA,
United States; SALEM, Mustafa, University of Tripoli, Tripoli, Libya; CHAIMANEE,
Yaowalak, Universite de Poitiers, Poitiers, France; JAEGER, Jean-Jacques, Universite de
Poitiers, Poitiers, France

Fieldwork during January 2013 in Paleogene strata exposed near Zallah Oasis in the
Sirt Basin of central Libya has yielded the first diverse vertebrate fauna of early
Oligocene age known from that country. The new site, known as the Incision Locality or
Zallah 7, occurs in a rock unit provisionally mapped as Oligocene "Continental and
Transitional Marine Deposits.” Fossil vertebrates occur at the base of a fluvial channel
comprised of fine-grained sandstone. As currently understood, the Incision local fauna
includes sharks, rays, bony fishes, crocodilians, sirenians, hyracoids, hystricognathous
rodents, the anthracothere Bothriogenys, the anthropoid primate Apidium, and a
"miacoid” stem carnivoran. The Incision local fauna can be compared with the sequence
of later Paleogene faunas known from the Fayum region of northern Egypt, where the
closest resemblance to the new Libyan fauna lies with the assemblage known from
Fayum Quarry V. If this correlation proves to be accurate, the Incision local fauna would
date to ~31-32 Ma based on current correlation of the Fayum sequence to the GPTS. The
Apidium specimens from the Incision Locality are the first Oligocene anthropoids to be
discovered in Libya, but the most unexpected faunal element from the new site is the
miacoid carnivoran. The Zallah miacoid is the first record of a stem carnivoran from
Africa and the oldest record of an undoubted carnivoran from that continent by a wide
margin (the next oldest record being from the late Oligocene of northern Kenya, ~6-7 Ma
later). Prior to the discovery of the Zallah miacoid, it was widely assumed that the only
predatory mammals inhabiting the island continent of Africa during the Paleogene were
creodonts, which are recorded in considerable diversity in the Fayum sequence in Egypt
and other broadly contemporaneous faunas such as Taqah in Oman. The discovery of the
Zallah miacoid suggests the development of at least a moderate degree of faunal
provincialism across the northern part of Afro-Arabia during the early Oligocene,
possibly related to habitat fragmentation caused by the cooler, drier conditions of that
interval. Biogeographically, the Zallah miacoid apparently signals the successful
colonization of Africa by yet another Asian mammal clade prior to the tectonic collision
between Africa and Eurasia near the Oligo-Miocene boundary. Miacoids are unknown
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from Europe after the middle Eocene, but they range up to the end of the Eocene in
southeastern Asia, as documented by Miacis thailandicus from the late Eocene Krabi
fauna of peninsular Thailand.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

THE SIGNIFICANCE OF SPATIAL AND TEMPORAL VARIATION IN THE
TAPHONOMY OF ICHTHYOPTERYGIANS

BEARDMORE, Susan, School of Geological Science, University College Dublin,
Dublin, Ireland; ORR, Patrick, School of Geological Science, University College Dublin,
Dublin, Ireland; FURRER, Heinz, Palaontologisches Institut und Museum der Universitat
Zurich, Karl Schmid-Strasse 4, Zurich, Switzerland

Ichthyopterygia is a group of extinct Mesozoic reptiles with a highly resolved
phylogeny, conservative morphology, a wide paleogeographic distribution and, relative to
many other vertebrates, an abundant fossil record. Syntheses of the skeletal taphonomy of
ichthyopterygians over extended spatial and temporal intervals are an opportunity to
investigate what, if any, trends in the fidelity of preservation exist in response to regional-
scale variation in environmental conditions. For various vertebrate taxa, such trends have
been shown to correlate with environmental gradients that impact the rate of decay of
non-biomineralized tissues and fidelity of skeletal preservation. An investigation of the
taphonomy of selected ichthyopterygian datasets, representing the Besano (Middle
Triassic, Switzerland), Posidonienschiefer (Lower Jurassic, Germany) and Blue Lias
(Lower Jurassic, UK) formations, was undertaken using a semi-quantitative method that
divides a tetrapod skeleton into nine anatomical units and assesses the completeness and
articulation of each. Individual specimens exhibit variable loss of articulation that tends
to be focused in peripheral, rather than medial, regions and is strongly decoupled from
loss of completeness. Limbs repeatedly disarticulate first, and often only, at the proximal
(shoulder/hip) joint; the presence of elements distal to this point in fossilized specimens
implies carcasses arrived at the sediment shortly after death and intact, disarticulating
subsequently as soft tissue decay progressed. The T-value, a single value defining the
overall state of preservation for specimens in each dataset, is 78% for Besano, 66% for
Posidonienschiefer, and 35% for Blue Lias formation specimens, suggesting there is
significant variation in preservation between the datasets despite markedly similar host
lithologies. The above patterns and features infer that the underlying biology of
ichthyopterygians was unlikely to have been the primary cause of variation in their
taphonomy. Instead, variation between the datasets can be confidently attributed to subtle
environmental differences in the interval between deposition of the carcass at the
sediment-water interface and final burial at each locality investigated.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)
THE SUBTLE HETERODONTY OF ODONTOCETES

BEATTY, Brian, NYIT College of Osteopathic Medicine, Old Westbury, NY, United
States, 11568

Fossil odontocete paleoecology studies are challenging because many methods
(stable isotopes, dental microwear) rely on teeth. Such studies require decent sample sizes
to be statistically reliable, though identifiable skulls from single localities are uncommon.
Isolated teeth are more common, but difficult to identify. A careful analysis of odontocete
dentitions is needed, so I qualitatively and morphometrically described the teeth of 15
species of modern odontocetes and many fossil taxa of the West Atlantic coast's largest
Miocene faunas, the Calvert Cliffs (MD) and Lee Creek Mine (NC). This includes the
squalodontid Squalodon calvertensis, the squalodephid Phocageneus, kentriodontids
Delphinodon dividum and D. mento, the eurhinodelphinid Schizodelphis morckhoviensis,
and the platanistid Pomatodelphis bobengi. Odontocete teeth are not all the same, but
each successive tooth along the tooth row is slightly different from the adjacent teeth,
amounting to major differences between the teeth found at the most mesial and distal
ends. This continuum is challenging to account for without measuring and describing
each and every tooth. But, often teeth are missing, too worn, or merely differ from
adjacent teeth in ways that are not greater than the range of observer error. To simplify
this, I measured and described these teeth in categories of mesial (M), intermediate (I),
and distal (D). Squalodontid M teeth are elongate and narrow, D teeth are multicusped
and serrated. Phocageneus crowns have large distal carinae that wear to a shearing facet.
Phocageneus enamel is rough and includes cuspules from the cingulum that are generally
smaller, numerous, and found on labial and lingual sides of all teeth, unlike Delphinodon
and other kentriodontids that have such cuspules only on D teeth. Eurhinodelphinids
generally have labiolingually flattened, slender M teeth that form carinae along the
mesiodistal rims of the apical half. Kentriodontid teeth have slender, smooth enameled I
teeth with a round cross section and are a little flat mesiodistally, slight curved, and have
a crown in line with root. The D teeth are rounder in cross section, with crowns that are
swollen and round with crown base lingual cuspules. The differences between
Delphinodon mento and other kentriodontids are mostly the larger size and fewer number
of cuspules of D. mento. Platanistids M teeth have curved crowns typically oriented >45°
to the long axis of the root, with mesial and distal carinae near the base of the crown.

Technical Session XIII (Friday, November 1, 2013, 2:45 PM)

EXTERNAL MORPHOLOGY OF THE DEVONIAN PLACODERM
BOTHRIOLEPIS CANADENSIS REVISITED IN 3D

BECHARD, Isabelle, Université du Québec a Rimouski, Rimouski, QC, Canada, G5L
3Al; ARSENAULT, Félix, Centre de Développement et de Recherche en Imagerie
Numérique, Matane, QC, Canada; CLOUTIER, Richard, Universit¢ du Québec a
Rimouski, Rimouski, QC, Canada, KERR, Johanne, Parc national de Miguasha,
Nouvelle, QC, Canada
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The external morphology of the well-known, middle Frasnian Bothriolepis
canadensis from the Escuminac Formation (Miguasha, Canada) is revised using cutting-
edge technology in three-dimensional (3D) digital imagery. Nineteen well-preserved and
articulated specimens of B. canadensis were used to reconstruct a 3D digital model of the
dermal armor (cephalic and thoracic parts covering 35.6% of the total length), whereas
four specimens were used to reconstruct the posterior part of the body. The 3D model
representing a large adult specimen (44 cm total length) allows us to investigate some
biomechanical aspects and constraints. Mobility of the cephalic armor, submarginal
plates (“opercular plates™) and pectoral fins has been previously hypothesized based on
inaccurate reconstructions. In contrast to previous reconstructions, there is no indication
of mobility between the cephalic and thoracic armors. The submarginal plate is fixed
upon the cephalic armor; a gill opening is located between the submarginal plate and the
anterior ventrolateral plate of the thoracic armor. The median dorsal ridge of the thoracic
armor forms a hydrodynamic dorsal crest with its maximum height along the posterior
median dorsal plate. In contrast to previous interpretations, the fully retracted and
protracted (70°) position of the pectoral fin allows only for restricted movement.
Maximum of mobility is reached in a protracted angle of 16° which allows a rotation of
30° around the brachial process and 20° in an up-and-down movement. The 3D model of
B. canadensis brings out some unexpected novelties on a supposedly well-known
Devonian fish.

Technical Session X (Friday, November 1, 2013, 11:00 AM)

OLDEST DIRECT EVIDENCE OF DENTAL DEVELOPMENTAL DELAY AND
ENCEPHALIZATION IN A LATE MIOCENE HOMININE.

BEGUN, David, University of Toronto, Toronto, ON, Canada, M5S2S2

Rudabanya is a late Miocene locality in central Hungary with a rich vertebrate fauna
that includes one of the largest and best preserved samples of an early hominine,
Rudapithecus hungaricus. The sample includes two partial crania sufficiently well
preserved to provide the basis for an estimate of cranial capacity. One of these specimens,
RUD 200, has a complete upper and lower dentition with very little occlusal wear.
Synchrotron images of RUD 200 reveal a periodicity of seven days, which is consistent
with extant hominid dental developmental rates and is significantly slower than in other
catarrhines. RUD 200 and another specimen, RUD 77, preserve intact cranial lengths,
which allow for a reliable estimate of cranial capacity. In both cases they are well within
the range of extant chimpanzees. A sub-adult mandible, RUD 14, preserves a pattern of
dental development identical to that of extant hominids regarding eruption sequence and
timing. Taken together, these data provide the oldest evidence of the well-known
correlation in extant hominids of a life history slow-down and brain size increase. While
there is evidence that Sivapithecus, a late Miocene pongine from South Asia, also
experienced a slowing of life history (age of M1 emergence), brain size is not known in
this taxon. In contrast, age of M1 emergence and brain size in Proconsul, an early
Miocene ape, suggest a cercopithecoid-like pattern of life history. Finally, Rudapithecus,
especially RUD 200, is smaller than any extant hominid, suggesting that brain size
increase in great apes is causally related to developmental delay and not a simple by-
product of an increase in body mass. Research funded by grants from NGS, NSERC,
Alexander von Humboldt Stiftung, and the University of Toronto

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

A NEW BASAL STEREOSPONDYL (TEMNOSPONDYLI) FROM THE LOWER
TRIASSIC FREMOUW FORMATION OF ANTARCTICA

BEIGHTOL V, Charles, University of Washington, Seattle, WA, United States, 98103;
HUTTENLOCKER, Adam K., University of Washington, Seattle, WA, United States;
PEECOOK, Brandon, University of Washington, Seattle, WA, United States; SIDOR,
Christian, University of Washington, Seattle, WA, United States; SMITH, Roger, Iziko
South African Museum, Cape Town, South Africa

The first vertebrate fossil recovered from Antarctica was Austrobrachyops, a
temnospondyl from Graphite Peak in the central Transantarctic Mountains. Five
temnospondyl taxa have been described from the Triassic of Antarctica
(Austrobrachyops, Cryobatrachus, Kryostega, Parotosuchus, and another large
paracyclotosaur). We describe a new stereospondyl from the Lower Triassic lower
Fremouw Formation based on new material collected at Graphite Peak in 2011. The new
taxon is a partial skull preserved in a green fissile sandy siltstone bed about 50 m above
the Permo-Triassic boundary. This taxon has an estimated basal skull length of 42 mm
and is characterized by a posteriorly convex prefrontal, a large ventral process on the
palatine ramus of the pterygoid, a small infraorbital bar, and a ridge on the quadratojugal
that parallels the marginal tooth row. The skull also has a relatively large cheek that lacks
sensory sulci, which suggests a terrestrial habit. The new specimen was included in a
phylogenetic analysis, with a matrix consisting of 121 characters and 37 taxa, spanning
Temnospondyli. The new Antarctic taxon falls basally within Stereospondyli. It is placed
as the sister group to the Lower Triassic family Lapillopsidae in the most parsimonious
tree, but with weak support, forming a polytomy with lapillopsids and lydekkerinids
among basal stereospondyls in the bootstrap tree. Lapillopsids are semiterrestrial
stereospondyls unique to southeastern Gondwana, and have been found only in Australia
and India, with the new species being the first putative occurrence in Antarctica. Each of
the known lapillopsid species is endemic to its respective basin and the new Antarctic
taxon reinforces this pattern of endemism. Early Triassic temnospondyls in southern
Pangea are generally more provincial than contemporaneous terrestrial amniotes (e.g.
Thrinaxodon, Lystrosaurus, Prolacerta, Procolophon; the dicynodont Kombuisia is a
possible exception), which were found throughout the Beacon Basin and the more
northerly Karoo Basin of South Africa. All known temnospondyls from both the Lower
and Middle Triassic of Antarctica are endemic with the exception of the genus
Parotosuchus. It is possible that endemism arose in temnospondyls as the climate shifted
from cool and seasonally wet-dry during late Permian times to drier and warmer in the
Early Triassic.
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Technical Session VII (Thursday, October 31, 2013, 3:45 PM)

USING THE CHARACTER COMPLETENESS METRIC TO EXAMINE
COMPLETENESS OF MESOZOIC DINOSAURS: A MAASTRICHTIAN HIGH
AND A PALEOEQUATORIAL LOW

BELL, Mark, University College London, London, United Kingdom; UPCHURCH, Paul,
Univ College London, London, United Kingdom; MANNION, Philip, Imperial College
London, London, United Kingdom; LLOYD, Graeme, Univ of Oxford, Oxford, United
Kingdom

A recently proposed metric for quantifying the completeness of fossil taxa is applied
to Mesozoic dinosaurs; the Character Completeness Metric (CCM) measures the
percentage of morphological characters available for scoring in phylogenetic data
matrices. Calculating completeness is important for our understanding of the quality of
the rock record and for any interpretations we may make of the resultant patterns. This
method has previously been applied to both sauropodomorph dinosaurs and Mesozoic
birds. Here, we expand this to include all Mesozoic dinosaurs as a case study for the
application of a new computerized technique.

The source of data for this study is a compilation of over 500 published character
matrices. New code written in R calculates the mean CCM of taxa across all matrices.
The mean CCM value for each stratigraphic stage was calculated through rarefaction of
all species means for that interval. One important caveat is the bias against species not
incorporated in a phylogenetic analysis; in order to assess the effect of this, a comparison
is made with a previous study of sauropodomorphs using both scored and unscored
species. Both datasets show a trend of decreasing completeness with time and therefore
supports the use of the new method.

Spearman-rank correlations were conducted between mean CCM and dinosaur
diversity (using both raw taxic and subsampled species diversity) as well as estimates of
worker effort. Comparisons were made between two broad groupings: theropods
(including birds) and ornithischians + sauropodomorphs. Lastly, we examined the
relationship between paleolatitude and completeness in the Cretaceous.

Dinosaurs show a decreasing trend in completeness between the Carnian and
Cenomanian followed by a rapid increase until their highest mean value in the
Maastrichtian. This Maastrichtian peak is shown most strongly in theropods and
ornithischians. Significant positive relationships were recovered with taxic diversity and
worker effort with no relationship recovered with subsampled diversity. The
palaeolatitudinal completeness of dinosaurs shows a similar trend to that documented for
their diversity, with peaks in paleotemperate regions, and the lowest values near the
paleoequator. This pattern is most prominent in theropods and ornithischians. This study
demonstrates that although dinosaur completeness varied throughout their evolutionary
history, the decoupling from sample-corrected diversity suggests that patterns of dinosaur
diversity are not controlled by the quality of their fossil record.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

ON THE APPENDICULAR ANATOMY OF MARILIASUCHUS AMARALI
(CROCODYLIFORMES: NOTOSUCHIA) FROM THE UPPER CRETACEOUS
(BAURU GROUP) OF BRAZIL

BELMONTE, Simone, Museu Nacional, Rio de Janeiro, Brazil; FIGUEIREDO, Rodrigo,
Museu Nacional, Rio de Janeiro, Brazil; CARVALHO, Luciana, Museu Nacional, Rio de
Janeiro, Brazil; AZEVEDO, Sergio, Museu Nacional, Rio de Janeiro, Brazil; ROMANO,
Pedro, Universidade Federal de Vicosa, Vicosa, Brazil

Crocodyliforms were remarkably diverse during the Cretaceous of Gondwana. The
Notosuchia was the most representative taxon from the southern landmasses, a group that
encompasses several different clades of terrestrial animals with oreinirostral skulls and
very specialized dentition. The fossil record of the Bauru Group (Upper Cretaceous) of
Brazil is rich in such fossil crocodyliforms and it is the geological unit from which all
material of Mariliasuchus amarali was recovered to date. The relative large number of
well-preserved specimens makes it one of the best-studied Brazilian notosuchians.
Nevertheless, the postcranial anatomy of this species has not been the object of a detailed
study. Here we describe the appendicular skeleton of Mariliasuchus amarali based both
on juvenile (Museu Nacional [MN] 6298-V) and adult specimens (MN 6751-V). CT-
scans and rapid prototyping technologies were used in order to recover important
morphological data due the fragile nature of these fossils. Mariliasuchus has long and
robust limbs with a radius and ulna subequal in size. The femur lacks the well-marked
constriction between the proximal end and the axis. The supracetabular crest has a
restricted pattern of grooves located on its posterior-most region. There is a posterodorsal
hook on the scapular blade, as observed in Simosuchus and some protosuchians.
Mariliasuchus also shows features regarded as synapomorphies of Notosuchia, such as
the presence of a deep circular depression on the posterior surface of the proximal
humerus and the horizontally directed ventral margin of the postacetabular iliac process.
Furthermore, there are several unique traits that can be used to diagnose this taxon: the
large reniform fossa on the lateroposterior surface of the humerus, the presence of three
large subcircular depressions on dorsal surface of the ilium, and the metatarsals I and IV,
which are subequal in length. Ontogenetic variation in cranial morphology was
previously known, and is also present in the shoulder girdle. The posterior margin of the
scapula is straight in juveniles (MN 6298-V) and become concave in mature specimens
(MN 6751-V). The observed osteological landmarks (e.g. scars, fossae and grooves)
suggest that Mariliasuchus amarali had a well-developed musculature, especially on the
forelimbs.

© 2013 by the Society of Vertebrate Paleontology



Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

A PATHOLOGICAL TIMBER WOLF (CANIS LUPUS) FEMUR INDICATES
EXTENDED SURVIVAL AFTER TRAUMATIC AMPUTATION INJURY

BENNETT, Bryan, California State University San Bernardino, San Bernardino, CA,
United States, 92407; SCOTT, Kim, California State Univ San Bernardino, Ontario, CA,
United States; SCOTT, Eric, San Bernardino County Museum, Redlands, CA, United
States; REGA, Elizabeth, Western University of Health Sciences, Pomona, CA, United
States; SUMIDA, Stuart, California State Univ San Bernardino, San Bernardino, CA,
United States

The proximal portion of a pathological right femur of a timber wolf (Canis lupus)
from the (late Pleistocene) Rancho La Brea asphalt deposits of Los Angeles, California
demonstrates advanced healing along the entire distal fragment surface, in a plane distal
and oblique to the greater trochanter. No evidence of a fused or articulating distal femur
remains. Two possiblities arise: a pseudarthrosis (false joint) resulted from osseous non-
union or a complete amputation event occurred with subsequent healing of the remaining
bony shaft. Either case indicates that the animal survived for a significant amount of time
after the traumatic injury was inflicted. The angle of the break in the damaged femur
suggests it broke as a result of an extremely violent event, such as a fall from great
height, or violent snapping of the limb by another, larger predator. The fact that the
proximal femoral segment had adequate time to heal means the violent event could not
have been the cause of death. Further, that the individual lived for a significant amount of
time post-injury means it must have retained adequate hunting and/or scavenging ability
to survive. Alternatively if it was a member of a pack or other social group, that group
may have facilitated, or minimally tolerated, the inclusion of the injured individual.
Because there is no functional connection to the more distal limb elements, the individual
must have had either a useless lower right leg, or may have adopted a completely tripodal
lifestyle.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

REINTERPRETATION OF THE WINGS OF PTERODACTYLUS ANTIQUUS
BASED ON THE VIENNA SPECIMEN

BENNETT, S. Christopher, Fort Hays State Univ, Hays, KS, United States, 67601-4099

The Vienna specimen of Pterodactylus antiquus (Natural History Museum, Vienna
specimen NHMW 1975/1756/0000) is complete, fully articulated, and preserves
propatagial and brachiopatagial soft tissues on part and counterpart slabs. When first
described, linear features in the patagia were interpreted as widely spaced cylindrical
internal elastic actinofibrils present throughout the brachiopatagium, a projection into the
suboval window framed by trailing edge behind the right elbow was interpreted as the
result of bunching of actinofibrils originating at the carpus, and it was suggested that the
appearance that the brachiopatagium attached to the distal femur might be misleading
because Desmodus can present a similar appearance with wings folded at rest. The recent
discovery of closely spaced broad flat keratinous actinofibrils and distinct fold lines in
the wings of Rhamphorhynchus muensteri (e.g., Zittel wing, Marsh specimen) prompted
a reevaluation of the Vienna specimen. It was found that linear features in the patagia
include: 1) closely spaced broad flat structures subparallel to wing phalanges, lightly
permineralized with calcite on the upper slab, interpreted as keratinous actinofibrils of
folded dactylopatagium; 2) clumped straight structures originating behind the
metacarpophalangeal joint and resisting longitudinal compression to project into the
window on the right and a like distance behind the elbow on the left, interpreted as
actinofibrils associated with fold A; and 3) often curving structures that parallel the
leading edge of the propatagium and the trailing edge of the brachiopatagium medial to
the window, interpreted as collagen fibers bearing tensile loads in tenopatagial patagia.
The suggestions as to the appearance of trailing edge attachment to the thigh is accepted.
The absence of uropatagial impressions indicates they were less resistant to decay than
propatagia and plagiopatagia, probably because their tensile fibers were smaller and/or
fewer. The new information permits a new reconstruction of Pterodactylus wings.

Technical Session VII (Thursday, October 31, 2013, 4:00 PM)

RATES OF DINOSAUR LIMB EVOLUTION PROVIDE EVIDENCE FOR
EXCEPTIONAL RADIATION IN MESOZOIC BIRDS

BENSON, Roger, University of Oxford, Oxford, United Kingdom; CHONIERE, Jonah,
University of the Witwatersrand, Johannesburg, South Africa

Birds are the most diverse living tetrapod group and are a model of large-scale
adaptive radiation, providing key data on the origins of extant vertebrate diversity.
Neontological studies suggest a radiation within the avian crown group, long after the
origin of flight. However, deep time patterns of bird evolution remain obscure because
only limited fossil data have been considered. We analyse cladogenesis and limb
evolution on the entire tree of Mesozoic theropod dinosaurs, documenting the dinosaur-
bird transition and immediate origins of powered flight. Surprisingly, Mesozoic birds
inherited constraints on forelimb evolution from non-flying dinosaur ancestors, and
species diversification rates did not accelerate in the earliest flying taxa. However, Early
Cretaceous short-tailed birds exhibit both phenotypic release of the hindlimb and
increased diversification rates, unparalleled at any other time in the first 155 million years
of theropod evolution. Thus, a Mesozoic adaptive radiation of stem group birds was
enabled by restructuring of the terrestrial locomotor module, which may therefore
represent a key innovation. Our results suggest two phases of radiation in Avialae, with
the Cretaceous diversification overwritten by extinctions of stem-group birds at the
Cretaceous-Palacogene boundary and subsequent re-diversification of the crown group.
We emphasize the importance of paleontological data to understanding the origins of
modern biodiversity.

October 2013—PROGRAM AND ABSTRACTS

Technical Session XVIII (Saturday, November 2, 2013, 2:15 PM)

OUT WITH THE OLD, IN WITH THE NEW: VERTEBRATE
MICROSTRATIGRAPHY DOCUMENTING THE IMMEDIATE K-PG MASS
EXTINCTION RECOVERY

BERCOVICI, Antoine, Lund University, Lund, Sweden; HUNTER, John, Ohio State
Univ, Newark, OH, United States; KNAUSS, Georgia, Univ of Iowa, Sheridan, WY,
United States; WOOD, Jacqueline, Delgado Community College, New Orleans, LA,
United States; PEARSON, Dean, Pioneer Trails Regional Museum, Bowman, ND,
United States

The Cretaceous—Paleogene (K-Pg) mass extinction event triggered major faunistic
and floristic re-arrangements within devastated terrestrial ecosystems caused by the
Chicxulub asteroid impact. Radiation and evolution of some vertebrates, including
mammals, is conventionally thought to originate from the freeing of ecological niches
and the release of pressure as a result of the extinction of the non-avian dinosaurs,
allowing for taxonomic turnover within many ecological niches. Here we present new
results from an extensive excavation of sediments located immediately above the K-Pg
boundary in southwestern North Dakota. The excavation was stratigraphically controlled
at a centimeter scale allowing for the description of a succession of individual
depositional environments associated to their characteristic faunas and floras. On the
basis of 2742 vertebrate fossil remains recovered from 5162 kg of screen-washed
material across 20 distinct lithological units, we demonstrate that the recovery of
terrestrial ecosystems was underway by 83 cm above the palynologically defined K-Pg
boundary. Immediately following the K—Pg boundary, which lies above the Hell Creek—
Fort Union formation contact coal at this locality, is an interval of dark, massive
mudstone which is interpreted as a ponding event based on the presence of fish, aquatic
plants, freshwater aquatic palynomorphs, crocodilians, salamander, and absence of
terrestrial taxa. The first terrestrial sediments occur 83 cm above the palynologically
defined boundary, and document the carliest Paleogene vertebrates on land. Vertebrate
assemblages recovered are dominated by fish, but also include a full range of semi-
aquatic and terrestrial taxa, however the typical Hell Creek fauna are entirely absent. The
first mammals to appear in the Paleocene are multituberculates, cimolestans, and
condylarths, and co-occur with the first appearance of typical low diversity Paleocene
(FU1) macrofloral assemblages. The overwhelming occurrence of lizards/salamanders
and mammals (more specifically multituberculates) indicates that these were opportunists
with broad tolerances and presumably rapid reproductive potential, whose populations
rebounded and expanded quickly in post-impact disturbed habitats.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

NEW INSIGHTS FROM THE EXCAVATIONS OF THE HOWENEGG
LAGERSTATTE, HEGAU, GERMANY (MN9, 10.3 MA)

BERNOR, Raymond, Howard University, Washington, DC, United States, 20059;
MITTMANN, Hans-Walter, Staatliches Museum fiir Naturkunde, Karlsruhe, Germany;
MUNK, Wolfgang, Staatliches Museum fiir Naturkunde, Karlsruhe, Germany;
SEMPREBON, Gina, Baypath College, Enfield, MA, United States; WOLF, Dominik,
Forschungsinstitut Senckenberg, Frankfurt, Germany

Howenegg (Hegau, southern Germany) is a late Miocene locality (MN 9)
exceptional for the abundance and completeness of its paleobiological record. Original
excavations were undertaken by Tobien and Jorg in the 1950s and 1960s. Test
excavations headed by Karlsruhe scientists between 1985 and 1992 confirmed that
complete vertebrate material could still be recovered at the site. Subsequent dating of
Howenegg volcanics yielded a secure single crystal argon age of 10.3 Ma. A 24 meter
drill core was made on the western border of the quarry in 2007 and established the
unconformity between the earlier Miocene Obere StiBwassermolasse and Howenegg lake
bed deposits at this depth. The latest paleontologic work extended the quarry westward.
Since 2001, we have collected diverse biota including limnic and terrestrial gastropods,
pollen, seeds, fruits and whole leaves, amphibians, reptiles, and mammals. Héwenegg is
most renowned for its production of mammalian skeletons and our efforts have secured
an increase in the total number of mammalian skeletons from 29 to 47. The two most
abundant mammalian taxa are the primitive boselaphine antelope Miotragocerus
pannoniae (24 skeletons) and the basal Old World hipparionine equid Hippotherium
primigenium (16 skeletons). The current project has also increased the taxonomic
diversity of other mammals (Trogontherium, Machairodus, Amphicyon, Thalassictis,
Tragulus, Micromeryx, “Dicerorhinus”, Aceratherium), non-mammalian tetrapods
(Testudo, Trionyx), and fish (Leuciscus, Silurus, Tinca). We provide a visual
reconstruction of the drill core, a 2-dimensional reconstruction of mammalian skeletal
occurrences in the Tobien and Jorg quarry excavated between 1951 and 1959 as well as
in those excavated by our team between 2003 and 2012. We further provide a
reconstructed 3-dimensional block of all skeletal occurrences using 3D coordinates for
spatial and stratigraphic depth distribution. We find that there are four main stratigraphic
levels and that stratigraphic level 11 (correlates with level 20 of Joerg and Tobien) has
the greatest abundance and diversity of all biotic elements. We also present new
information on the ecology and paleodiet of the Howenegg ungulate community
characterized as being lakeside subtropical to warm temperate forest browsers with
limited grazing. This international project has been funded by the National Science
Foundation (BCS-0321893 and EAR0125009), LSB Leakey Foundation, the Karlsruhe
and Stuttgart Museums of Natural History, and the Town of Immendingen.
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Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

ISCHYROMYS TYPUS (RODENTIA, ISCHYROMYIDAE): ENCEPHALIZATION
QUOTIENT ESTIMATION AND THE ECOLOGICAL HABITS OF EARLY
RODENTS

BERTRAND, Ornella, University of Toronto, Toronto, ON, Canada, M5S 2S2; SILCOX,
Mary, University of Toronto Scarborough, Scarborough, ON, Canada

The study of brain evolution among early rodents could lead to a more accurate
picture of the ancestral condition of the brain for early euarchontans and Glires.
Ischyromyidae is one of the oldest rodent families (late Paleocene to late Oligocene),
either at the base of Rodentia, or the ancestor to some modern families such as Sciuridae
and Aplodontidae. The genus Ischyromys is one of the better represented rodents of the
North American Oligocene, known from post-cranial and cranial material.

A critical element to understanding brain size evolution is the accurate
reconstruction of body mass. No equations exist for estimating this parameter in Glires
from cranial remains. 192 specimens of Glires (20 Lagomorpha [nine species], one
Anomaluroidea, 12 Castoridae, nine Geomyoidea [eight species], 26 Hystricognathi [21
species], 51 Myodonta [42 species], and 73 Sciuromorpha with two Aplodontidae, one
Gliridae, and 70 Sciuridae [17 species]) were used to generate regression equations based
on ten cranial measurements. One of the advantages of estimating regression equations
from multiple measurements is that they allow for the reconstruction of body mass for
very fragmentary specimens when only one of those dimensions is available. A sample of
361 Glires specimens (14 Lagomorpha and 347 Rodentia) was used to estimate brain
mass. These equations generated a range of estimates for EQ between 0.34 and 0.87 in
Ischryomys typus (middle Orellan, early Oligocene).

These estimates were compared with values from extant members of the closely
related rodent suborder Sciuromorpha, which exhibit a large range of ecological habits
from terrestrial to arboreal. Ischyromys typus had an EQ similar to terrestrial and lower
than arboreal and glider Sciuromorpha. Principal Components Analysis of cranial
measurements allows for clear separation between arboreal and terrestrial taxa and results
for I typus are consistent with postcranial reconstructions of it as terrestrial, clustering
close in morphospace to Aplodontia and Cynomys. This suggests that this EQ for 1. typus
could reflect its ecological circumstance. However, cranial measurements for the
terrestrial Rhombomylus (Early Eocene Glires) reveals even a lower EQ (between 0.32
and 0.46). Thus the low estimates of EQ for the fossil taxa likely relate to a combination
of ecological circumstance, and a temporal effect on brain size. Both therefore need to be
taken into consideration in interpreting fossil brain masses.

Technical Session XVI (Saturday, November 2, 2013, 2:45 PM)

CRANIAL EVOLUTION AND THE ORIGIN OF TURTLES: INSIGHTS FROM
EUNOTOSAURUS AFRICANUS

BEVER, Gabriel, New York Institute of Technology, Old Westbury, NY, United States,
11568; LYSON, Tyler, Smithsonian Institution, Washington D.C., DC, United States

The reemergence of the Middle Permian amniote Eunotosaurus africanus as a
potential early stem turtle is based on a number of striking postcranial synapomorphies,
many of which are related directly to the evolutionary origin of the iconic turtle shell.
These data demand that the long enigmatic cranial morphology of this animal be
elucidated and placed within the broader context of amniote cranial evolution and the
problem of turtle origins. We undertook this task using high-resolution computed
tomography of the relatively few skulls reported in the literature, as well as a previously
undescribed skull in the collections of the Council for Geosciences, Pretoria. Our data
reveal a cranial morphology characterized by a large number of plesiomorphic features
that suggest Eunotosaurus lies near the base of Panreptilia and outside the early radiation
of pandiapsid forms. A good example is the large supratemporal bone that sweeps
forward to broadly contact the postorbital — a character essentially unknown in
Pandiapsida. The cranial characters of Eunotosaurus that are derived within Panreptilia
are variously shared with an interesting taxonomic mix of turtles, parareptiles, and
relatively derived diapsids (crownward stem diapsids and crown diapsids). One character
that exemplifies this distribution is the slender, vertically oriented quadratojugal. This is a
feature present in the early stem turtle Proganochelys quenstedti, a handful of parareptile
forms, and as a derived character within Panarchosauria. Almost none of these derived
features are shared with those taxa more nearly contemporaneous with Eunotosaurus and
that constitute the early portions of the diapsid stem. Eunotosaurus also shares a number
of characters with Proganochelys that are not established as present in other parareptiles.
Examples include ossification of the anterolateral wall of the braincase and presence of a
tall quadrate process of the pterygoid. We articulate and compare the models of cranial
evolution as dictated by the currently competing hypotheses for the origin of turtles. The
cranial evidence supporting a close relationship between Eunotosaurus and turtles
amplifies the apparent conflict between the seemingly plesiomorphic morphology of the
turtle stem and the seemingly derived molecular signature of the turtle crown.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

PALEOECOLOGIES AND PALEOCLIMATES OF MIOCENE SHARK TAXA
FROM CALVERT CLIFFS, MARYLAND, USA: EVIDENCE FROM STABLE
CARBON AND OXYGEN ISOTOPES

BIASATTI, Dana, Chesapeake Biological Laboratory, University of Maryland Center for
Environmental Science, Solomons, MD, United States, 20688; GODFREY, Stephen,
Calvert Marine Museum, Solomons, MD, United States; COOPER, Lee, Chesapeake
Biological Laboratory, University of Maryland Center for Environmental Science,
Solomons, MD, United States

We determined the carbon and oxygen isotopic compositions of shark teeth
collected from 12 beds spanning the three Miocene formations along Calvert Cliffs
(Maryland, USA) in order to evaluate paleodiet and habitat preference for two species of
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fossil sharks, Cosmopolitodus hastalis (Lamnidae) and Hemipristis serra (Hemigaleidae),
in the context of long-term regional climate change. These two species co-existed
throughout the Miocene in the shallow Atlantic sea that occupied the Salisbury
Embayment episodically. The oxygen isotope results reveal significant oceanographic
changes from ~18 until ~10 Ma and support previous hypotheses regarding paleo-
bathymetry and dating of the sequence inferred from faunal and sedimentological studies
of Calvert Cliffs. The oxygen isotope compositions of both species support previous
studies which demonstrated an increase in ocean 3'*0 values by ~3-4 per mil (V-SMOW)
from the Middle Miocene Climate Optimum to the Late Miocene with the expansion of
the East Antarctic ice sheet, a resulting decrease in ocean volume, and a corresponding
increase in ocean salinity. The 'O values of the Cosmopolitodus specimens were
consistently ~2-3 per mil lower than the 5'%0 values of Hemipristis, suggesting that
Cosmopolitodus likely inhabited shallower waters and/or waters closer to the shoreline
than did Hemipristis. The §°C compositions of both genera are consistent with a
carnivorous diet and with 3'°C values of tooth enamel from previous studies of modern
sharks. The §"°C values of Cosmopolitodus were also ~2-3 per mil lower than the §"°C
values of Hemipristis, indicating that the Miocene Cosmopolitodus occupied a more near-
shore ecological niche than did Hemipristis. In addition, the 8'*0 and 8"°C values of
Cosmopolitodus tooth enamel are negatively correlated, whereas the §'30 and 8'°C values
of Hemipristis show no significant correlation. This is consistent with Hemipristis serra
dwelling in waters further offshore than those inhabited by Cosmopolitodus hastalis. This
is an unexpected inference because the closely related modern makos, Isurus oxyrinchus
and I paucus, are inhabitants of the open ocean whereas the extant snaggletooth,
Hemipristis elongatus, occupies tropical continental and insular shelf waters.

Technical Session VI (Thursday, October 31, 2013, 11:45 AM)

THE IMPORTANCE OF THE FOSSIL RECORD FOR MOLECULAR
PHYLOGENETICS: THE CASE OF BOVIDAE (ARTIODACTYLA,
RUMINANTIA)

BIBI, Faysal, American Museum of Natural History, New York, NY, United States,
10024

Genomes provide an extremely powerful tool for the construction of highly resolved
phylogenies of extant species, but no evolutionary history could ever be complete without
consideration of the fossil record. One group that has received a lot of attention from
molecular phylogenetics is Bovidae (antelopes and relatives), being the most diverse
clade of living large mammals, and the largest component of Pecora, Ruminantia, and
Artiodactyla (= Cetartiodactyla). Important evolutionary events within these clades have
benefited from molecular age estimation, particularly at nodes where the fossil record has
been ambiguous or absent. However, most analyses to date have relied on only a single or
a few (often poorly applied) fossil calibration points with which to calibrate rates of
genomic evolution.

I identify 16 fossil calibration points of relevance to the phylogeny of Bovidae and
Ruminantia and use these in a bayesian re-analysis of the full mitochondrial genome of
over 100 ruminant species. The new multi-calibrated tree provides ages that are younger
than found in previous studies. Among these are young (late Eocene-early Oligocene)
ages for the origin of crown Ruminantia, and a ca.17-15 Ma age of origin for crown
Bovidae, which may be reasonable hypotheses given the fossil record. Areas of age
conflict with the fossil record remain, however, especially with regard to the base of the
rapid Pecoran radiation, and the sister relationship of Moschidae to Bovidae. The use of a
large number of vetted fossil calibration points (with soft bounds) is promoted as a better
approach than using just one or a few calibrations, or using internal-congruency metrics
to discard good fossil data. The densely calibrated tree produced here exhibits smaller age
error ranges and better reflects the fossil record than the wide variety of ages found by
using a single calibration alone. The tree also highlights particular regions of conflict
between molecular and morphological approaches to taxonomic classification arising
from conflicting topologies or branch lengths. I also provide examples of interesting
phylogeographic and paleoenvironmental hypotheses that may be inferred from a tree
containing only extant taxa but that are not supported when the fossil record is brought
into the picture. Increasing the contribution of the fossil record to the phylogeny of
Bovidae is a necessary step toward the reconstruction of the evolutionary history of this
clade.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

FOSSIL MARINE FISHES FROM THE CODELL SANDSTONE MEMBER OF
THE UPPER CRETACEOUS CARLILE SHALE IN NORTH-CENTRAL
KANSAS, U.S.A.

BICE, Kelly, DePaul University, Chicago, IL, United States, 60614; SHIMADA,
Kenshu, DePaul Univ, Chicago, IL, United States; DECKER, Ramo, 1348 North 50th
Road, Sylvan Grove, KS, United States

The Codell Sandstone Member of the Carlile Shale in Kansas, U.S.A., is an Upper
Cretaceous rock unit deposited during the Turonian in the Western Interior Seaway, an
epicontinental sea in North America. It was deposited during a regression of the Western
Interior Seaway, representing a relatively shallow, near-shore environment. We here
report the first collective description of a marine fish assemblage from the Codell
Sandstone in Jewell County, Kansas. The collection contains larger specimens that were
surface collected and smaller specimens washed from sediments, and they are represented
by isolated teeth, vertebrae, and other skeletal elements. The fauna consists of at least 24
fish taxa, including 16 elasmobranchs (Meristodonoides sp., Ptychodus mortoni,
Ptychodus  whipplei, Cretoxyrhina mantelli, Cretodus crassidens, Cretolamna
appendiculata, Carcharias tenuiplicatus, Scapanorhynchus raphiodon, Paranomotodon
sp., Squalicorax cf. S. falcatus, Squalicorax cf. S. pawpawensis, Squalicorax sp.,
Pseudocorax laevis, Rhinobatos incertus, Ptychotrygon sp., and Ischyrhiza sp.) and eight
bony fishes (Micropycnodon kansasensis, Belonostomus sp., Protosphyraena sp.,
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Xiphactinus audax, Pachyrhizodus minimus, Enchodus gladiolus, Enchodus petrosus, and
Enchodus shumardi). These taxa are represented by a variety of ecological roles,
including benthic batoids (Rhinobatos), durophagous sharks (Ptychodus), large pelagic
sharks (Cretoxyrhina and Cretodus), medium-sized opportunistic sharks (Squalicorax), as
well as bony fishes from small (Enchodus) to large (Xiphactinus). The most abundant
taxa are Squalicorax cf. S. falcatus and Scapanorhynchus raphiodon. This collection
contains the stratigraphically oldest record of Ptychodus mortoni in the United States and
this report is only the second report of Paranomotodon from Kansas. The fish fauna
reported here is important because it provides insights into the paleoecology of
vertebrates during a major regression of the Western Interior Seaway.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

DIGITAL SURFACE SCANNING AND ANALYSIS OF A CAVE SPECIMEN OF
THE DODO (RAPHUS CUCULLATUS)

BIEDLINGMAIER, Andrew, College of the Holy Cross, Worcester, MA, United States,
01610; LEAVITT, Jennifer, College of the Holy Cross, Worcester, MA, United States;
MONFETTE, Gregory, College of the Holy Cross, Worcester, MA, United States;
ALLAN, David G., Durban Natural Science Museum, Durban, South Africa;
CLAESSENS, Leon P.AM., College of the Holy Cross, Worcester, MA, United States;
and Naturalis Biodiversity Center, Leiden, Netherlands

The dodo (Raphus cucullatus) is a recently extinct large flightless columbid bird that
was endemic to the island of Mauritius. Only a handful of fragmentary physical remains
of the dodo collected before its extinction in the late 17" century are still in existence.
The majority of currently known skeletal remains from the dodo have been recovered
from the Mare aux Songes (MAS), a Holocene fossil concentration Lagerstitte in
southeast Mauritius first discovered in 1865. Recent excavations indicate that the MAS
deposits do not contain articulated dodo skeletal material and the skeletons reconstructed
from MAS bones thus represent composites. Here, we report on the anatomy of a
partially associated and nearly complete dodo skeleton recovered from a cave, collected
at the end of the 19" century by Etienne Thirioux, now housed at the Durban Natural
Science Museum (DNSM Ornithology 2366). We scanned the mounted skeleton with a
Konica Minolta Range7 non-contact laser surface scanner at a resolution of
approximately 100 microns. Our examination has revealed that the skeleton was
remounted in 1919 and that a cervical vertebra at the base of the neck (approximately
C10) has been removed and likely discarded at this time. The braincase and portions of
the sternum of the specimen are reconstructed, and possibly some of the pedal phalanges.
Although the specimen appears to be a composite of at least two individuals, some parts
of the skeleton, including the pectoral girdle, appear to belong to a single individual and
thus provide relative skeletal dimensions for a dodo, unlike the composite skeletons from
the MAS. Rare or previously unknown elements, including the pygostyle, distal manual
phalanges, patellae and tarsal sesamoids, are preserved. We digitally reconstructed the
skeleton in the 3-D editing software Rapidform, which allowed us to correct the
sacrothoracic angle, limb and rib positions without having to disarticulate the mounted
specimen. Together with one other cave dodo specimen collected by Thirioux, the
(digital) Durban dodo is one of the most complete dodo skeletons in existence and forms
an excellent basis for studies into the paleobiology of this iconic bird. The digital scan
data of DNSM Ornithology 2366 will be deposited in the online repository Aves 3D
(http://Aves3D.org).

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

RESOLVING MORPHOLOGICAL/MOLECULAR CONFLICT IN MARMOTINI
(MAMMALIA, RODENTIA, SCIURIDAE) THROUGH DIAGNOSTIC DENTAL
CHARACTERISTICS

BIEDRON, Eva, Univ of Oregon, Eugene, OR, United States, 97403; Hopkins,
Samantha, Univ of Oregon, Eugene, OR, United States; McLaughlin, Win, Univ of
Oregon, Eugene, OR, United States

The proliferation of rapid, inexpensive molecular sequencing has led to the
discovery of a number of conflicts between morphological and molecular data. In many
cases, these conflicts have led to greater scrutiny of character choice and analytical
methods, resulting in an improved understanding of phylogenetic relationships.
Morphological systematics based on paleontological evidence place the Barstovian genus
Miospermophilus as the direct ancestor of the Spermophilus, Cynomys, and
Ammospermophilus lines, while Protospermophilus has been hypothesized to give rise to
the genus Marmota. However, molecular data showed that Spermophilus was
polyphyletic, giving rise to both Cynomys and Marmota, and the most current molecular
resolutions are incompatible with the phylogeny suggested by paleontological studies. A
recent revision of genus-level taxonomy of ground squirrels called for re-examination of
the paleontological evidence for the origins of ground squirrels, a task we begin here.

Currently, identification of Protospermophilus and Miospermophilus is based
predominantly on size, with Miospermophilus distinctly smaller on average. The
diagnosis of Protospermophilus also depends heavily on skull characters, although there
are no described skulls of Miospermophilus. There are also a small number of dental
characters that distinguish the two; however, these characters have not been reconsidered
in light of the new taxonomy of ground squirrels. By examining the dental characteristics
of early ground squirrels, we find that the only character consistent between taxonomy of
living ground squirrels and that of fossil Marmotini is crown height. However, some of
the characters that distinguish living ground squirrel clades can be found in extinct
squirrel species. Many characters, however, seem to vary without regard to evolutionary
relationships, and dental characters are also frequently convergent. Further study of the
fossil record of ground squirrels will allow for an improved understanding of the origin of
the the newly recognized generic diversity of ground squirrels, as well as provide an
alternative method of identification for incomplete Proto- and Miospermophilus
specimens.

October 2013—PROGRAM AND ABSTRACTS

Poster Session 11T (Friday, November 1, 2013, 4:15 - 6:15 PM)

CRIBIFORM PLATE MORPHOLOGY AS A PROXY FOR OLFACTORY
INNERVATION IN CARNIVORA

BIRD, Deborah, University of California Los Angeles, Westwood,, CA, United States,
90291; AMIRKHANIAN, Arsineh, University of California Los Angeles, Westwood,,
CA, United States; DAVYDOV, Yevgeniy, University of California Los Angeles,
Westwood,, CA, United States; PANG, Benison, University of California Los Angeles,
Westwood,, CA, United States; VAN VALKENBURGH, Blaire, University of California
Los Angeles, Westwood,, CA, United States

As yet, we know very little about olfactory ecology in extinct mammals. While most
olfactory anatomy in a fossil is missing or destroyed, there is one feature in the nasal
chamber that is relatively well preserved and may offer a view into olfactory function.
This is the cribriform plate (CP), a perforated cup of bone that separates the nasal cavity
from the olfactory bulb. Its many foramina usher the passage of olfactory signals and
nerves from snout to brain and so provide an osseous imprint of olfactory innervation. CP
morphology, specifically its size, the distribution, number, and size of its foramina, varies
across mammalian species and likely reflects aspects of olfactory capacity. This suggests
CP morphology may be a proxy for olfactory function. Toward this end, I compare CP
morphology among living Carnivora, a group that includes closely related species from
distinct ecologies, offering a view along a spectrum of olfactory demands. In two
separate studies I use CT scans and 3-D imaging software to examine CP morphology,
first in aquatic vs. terrestrial arctoid carnivorans, and then in two carnivoran groups
known for their divergent hunting strategies, felids and canids. Novel spline technology
allows the quantification of total cross-sectional area of foramina for the first time,
yielding a relative metric for olfactory innervation. Preliminary results reveal that all
features of CP morphology are reduced in aquatic carnivorans compared with their close
terrestrial relatives, consistent with studies suggesting a reduced olfactory role in aquatic
mammals. Likewise, total CP foramina area is smaller in felids than in canids, as
predicted by the felids’ relatively weaker reliance on olfaction in foraging, suggesting a
trade-off between enhanced visual anatomy and olfactory innervation in cats. These
methods, when applied to fossils in the future, may hold promising clues to the olfactory
ecology of extinct mammals.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

TESTING MECHANISMS OF BODY SIZE TRENDS IN NORTH AMERICAN
PLESIADAPIFORMES (MAMMALIA, ?PRIMATES)

BIRLENBACH, David, University of Illinois, Champaign, IL, United States, 61820;
MARCOT, Jonathan, Univ of Illinois, Urbana, IL, United States

Around the Paleocene/Eocene boundary, several groups of 'modern' mammals (e.g.,
Rodentia, Euprimates, and Artiodactyla) immigrated to North America from Asia, which
ultimately led to a reorganization in the indigenous mammalian communities. Previous
studies suggest that North American Plesiadapiformes were forced to extinction due to
competition with rodents and euprimates that shared similar diets and body sizes. This
competition hypothesis predicts that plesiadapiformes would face different selective
regimes before and after the immigration of modern mammals, and this should be
reflected as a shift in their evolutionary dynamics.

We focus on a previously noted trend toward increasing plesiadapiform body size
that has been attributed to competition with smaller bodied immigrants. We test three
potential mechanisms for this trend: (1) the differential extinction of smaller and/or
origination of larger lineages; (2) higher rates of (unbiased) body size evolution; and (3)
biased body size evolution within lineages. To test Hypothesis 1, we divided 65Ma to
50Ma into 15 intervals, then determined the distribution of plesiadapiform body masses
in each. To test Hypotheses 2, we created a composite plesiadapiform phylogeny
compiled from the literature, then used it to test for shifts in the rate of body size
evolution across the tree, and, separately, whether specific clades showed higher
synapomorphic rates. For Hypothesis 3, we tested biased vs. unbiased models of body
size change on the tree. For each of these phylogenetic analyses, we performed 1000
pseudo-replicate analyses to account for uncertainty in the phylogenetic relationships and
ages of species. Our proxy for body size was the first component of a Principal
Component Analysis of lengths and widths of premolars and molars compiled from the
literature.

The variance in body size among plesiadapiformes increases for the first eight
million years, but begins to decline approximately 56Ma, coincident with the
immigration of 'modern' taxa. This decline suggests differential extinction of small-
bodied plesiadapiformes. We failed to reject a single rate of body size evolution across
the entire tree in most replicate analyses, but did find evidence of a higher rate of
evolution within Carpolestidae. Furthermore, we found strong support for directional
body size evolution within lineages throughout the phylogeny. These results suggest an
influence by the immigration of 'modern' taxa on plesiadapiform evolution, but that the
particular evolutionary response was likely clade-specific.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

NEW BALAENIDS FROM THE ITALIAN PLIOCENE (MAMMALIA,
CETACEA, MYSTICETI)

BISCONTI, Michelangelo, San Diego Natural History Museum, San Diego, CA, United
States, 92101

In the last twenty years, several new fossil mysticetes have been discovered in the
Pliocene sediments of different parts of Italy. They include four balaenopterids from
Piedmont and Tuscany and five balaenids from Emilia Romagna (northern Italy),
Tuscany, Umbria (both in central Italy,) and Calabria (southern Italy). The balaenid
specimens include an articulated skeleton lacking the skull but preserving the dentary
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from Emilia Romagna; the specimen is approximately 8 m long and is characterized by
radius and ulna elongated and narrow with the ulna showing a well developed olecranon.
The groove for the mental ligament is located in the inferior part of the anterior end of the
dentary suggesting some resemblance of the dentary of Balaenotus insignis figured out
by Van Beneden in the 19th century. The specimen from Calabria is a partial skeleton of
a new balaenid taxon characterized by peculiar periotics in which the lateral process of
the anterior process is pointed, narrow and spine-like. The specimen from Tuscany
includes a juvenile individual tentatively assigned to Balaenula astensis that is
represented by a partial skull. The two specimens from Umbria are partial skeletons of
small-sized balaenids; one of them is clearly a juvenile and its periotic strongly resembles
that of Balaenotus insignis. The skeleton from Emilia Romagna and that from Calabria
are associated to shark teeth and to diverse mollusc faunas. These specimens will add
considerable new information about the anatomy of the postcranial skeleton and the
earbones of Pliocene balaenids contributing to improve our knowledge about the Pliocene
diversity of these whales now absent from the Mediterranean basin.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

A LATE OLIGOCENE ANURAN FAUNA FROM THE NSUNGWE
FORMATION, SOUTHWESTERN TANZANIA

BLACKBURN, David, California Academy of Sciences, San Francisco, CA, United
States, 94118; ROBERTS, Eric, James Cook University, Townsville, Australia;
STEVENS, Nancy, Ohio Univ, Athens, OH, United States

Although molecular phylogenetic studies infer the presence of several anuran
lineages on continental Africa since the Cretaceous, the fossil record of Mesozoic and
early Cenozoic frogs remains remarkably depauperate. Here we document the first
diverse African Oligocene anuran fauna from Afro-Arabia, represented by >100 cranial
and postcranial specimens. Fossils were recovered from fluvial localities in the late
Oligocene (~25 Ma) Songwe member of the Nsungwe Formation in the Rukwa Rift
Basin of southwestern Tanzania. These localities are well dated to 25 Ma and reflect
aquatic environments persisting within a semi-arid climate regime. The Nsungwe anuran
fauna is dominated by isolated elements, including ilia, forelimb and hind limb bones,
presacral vertebrae, and urostyles. Two isolated specimens preserve the fusion of the
sacral vertebrae with the last presacral vertebra, morphology consistent with the
Ptychadenidae and significant in representing the earliest record for this endemic African
family. A second (non-ptychadenid) taxon is represented by two articulated specimens:
an isolated hind limb, and a more complete specimen preserving most of a vertebral
column, pelvis, and parts of both hind limbs. The ilia and urostyle on the latter specimen
preserve high and well-defined dorsal crests, consistent with the morphology of Ranidae
(sensu stricto). Several African anuran taxa are notably absent in the Nsungwe Fauna
including pipids, brevicipitids, and hemisotids. Further, bufonids, a widespread
cosmopolitan family, are as-yet unrepresented in the fauna. Several isolated cranial bones
bear notable exostoses typical of taxa with hyperossified skulls, suggesting the presence
of pyxicephalid frogs like Pyxicephalus and Aubria, although further study is needed to
better document the distribution of this morphology across Pyxicephalidae.

Technical Session XIII (Friday, November 1, 2013, 3:00 PM)

ARTICULATED ISCHNACANTHID ACANTHODIAN JAWS FROM THE
MOTH LOCALITY PROVIDE EVIDENCE FOR SPECIALIZED FEEDING IN
EARLY DEVONIAN GNATHOSTOMES

BLALIS, Stephanie, University of Alberta, Edmonton, AB, Canada, T6G 2E9; WILSON,
Mark, Univ of Alberta, Edmonton, AB, Canada

Acanthodians are an enigmatic group of small, spiny fossil fishes whose affinities
remain dubious. Although their phylogenetic relationships are unclear, acanthodians, as
some of the oldest jawed vertebrates, can provide us with valuable information about the
early evolution of jaws and teeth. Ischnacanthid acanthodians in particular possessed
many different forms of teeth, including isolated teeth, tooth whorls, tooth-like scales,
and teeth ankylosed to unique dermal bones, which rested on the occlusal surfaces of
their Meckel’s and palatoquadrate cartilages. Because their skeletons were cartilaginous,
descriptions of ischnacanthid acanthodians are often based entirely on isolated,
disarticulated, dentigerous jaw bones; articulated fossils are very rare. The Man On The
Hill (MOTH) fossil assemblage from the Mackenzie Mountains, Northwest Territories,
Canada, has yielded hundreds of specimens of beautifully preserved Early Devonian
(Lochkovian) vertebrates. These include many articulated acanthodian fossils, which
have allowed us to study features that were not preserved to the same degree in fossils
from other localities. Few studies have focused on the biomechanics of ischnacanthid
jaws, and Early Devonian ischnacanthid jaws were considered to occlude in a simple,
cog-like motion, where each tooth connected only with the pit between the teeth on the
opposing jaw, causing the teeth to become blunted throughout the life of the fish.
Articulated upper and lower dentigerous jaw bones and their associated cartilages from
MOTH have revealed that Early Devonian ischnacanthid jaw biomechanics were more
complex and specialized. Using micro-Computed Tomography (nCT) to create a 3-
dimensional model of articulated ischnacanthid jaws from MOTH, we determined that
they occluded in a more shearing and interlocking motion like that attributed to later
ischnacanthids, where the teeth slid against the posterior surfaces of the opposing teeth
into the inter-tooth pit, causing the teeth to be sharpened rather than blunted. This is
especially true for the anterior-most teeth. In addition, one new ischnacanthid genus from
MOTH was monognathically heterodont, with blunt, robust, tricuspid medial teeth that
were almost as large as its long, sharp, monocuspid fang-like lateral teeth. This, along
with the presence of cheeks suggested by interlocking lip scales, indicates these
ischnacanthids were likely specialized feeders capable of orally processing prey with
their teeth in a variety of ways.

88

Technical Session IV (Wednesday, October 30, 2013, 3:00 PM)

FIRST FOSSILS OF A PLATYRRHINE MONKEY FROM PANAMA PROVIDE
EVIDENCE FOR MAMMALIAN DISPERSAL ACROSS THE CENTRAL
AMERICAN SEAWAY IN THE EARLY MIOCENE

BLOCH, Jonathan, Florida Museum of Natural History, University of Florida,
Gainesville, FL, United States, 32611-7800; WOOD, Aaron, Florida Museum of Natural
History, University of Florida, Gainesville, FL, United States; RINCON BURBANO,
Aldo Fernando, Florida Museum of Natural History & Department of Geological
Sciences , University of Florida, Gainesville, FL, United States; WOODRUFF, Emily,
Florida Museum of Natural History & Department of Biology, University of Florida,
Gainesville, FL, United States; FOSTER, David, Department of Geological Sciences,
University of Florida, Gainesville, FL, United States

While the northern-most distribution of South American monkeys (platyrrhines)
today extends into the tropical forests of southern Mexico, this distribution is relatively
recent, with mammalian interchange between South and Central America restricted by
the Central American Seaway (CAS) for most of the Cenozoic. Despite geographic
isolation, anthropoid primates arrived in South America from the Old World by the late
Oligocene (Branisella from Salla, Bolivia; 26-27 Ma). Until now, evidence for
anthropoids in Central America prior to the rise of the Isthmus of Panama has been
lacking, with acceptance of “rafting” on floating vegetation across the Atlantic as a
mechanism for their dispersal into South America directly from Africa. Here we describe
6 isolated teeth of a new platyrrhine primate recovered from a tuffaceous mudstone in the
Las Cascadas Formation in Panama that are similar to those of extant South American
capuchin (Cebus) and squirrel (Saimiri) monkeys. Results from morphological
phylogenetic analyses with molecular contraints that include the new taxon suggest a
close relationship to crown platyrrhines, specifically cebids. A U-Pb radioisotopic date
(20.93 £ 0.17 Ma) from 37 euhedral magmatic zircons in an ash layer directly associated
with the anthropoid fossils, together with a diverse mammalian fauna consistent with the
late Arikareean North American Land Mammal Age, indicates an early Miocene age.
The new primate is the second oldest platyrrhine known and provides the first definitive
example of mammalian dispersal between South and Central America prior to the
beginning of the Great American Biotic Interchange, supporting recent tectonic
reconstructions that proposed a relatively narrow CAS in the Miocene. While early
stages of biotic interchange across the CAS have been hypothesized for certain groups
(amphibians, reptiles, freshwater fishes, and plants) lack of other South American
terrestrial mammals in the Miocene of Central and North America might suggest that
primates were uniquely better suited to northward dispersal at this time. Alternatively,
anthropoids might have had a wider, largely un-sampled, tropical New World distribution
during the Paleogene than currently understood. Discovery of new fossils from the New
World Tropics will be critical to addressing questions surrounding the origin, dispersal,
and early evolution of South American monkeys.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

THE INFLUENCE OF LATE QUATERNARY CLIMATES ON SPECIES
DISTRIBUTION, ABUNDANCE, AND GENETIC DIVERSITY OF NORTHERN
CALIFORNIA POCKET GOPHERS

BLOIS, Jessica, University of California, Merced, Merced, CA, United States, 95348; LI,
Cheng (Lily), Stanford University, Stanford, CA, United States; HADLY, Elizabeth,
Stanford University, Stanford, CA, United States

Climate change has significantly influenced the past abundance and geographic
distributions of species, which are important components of ecological responses to
future climate change. We determine the relationship between climate, geographic
distribution, and abundance in gophers (Thomomys) using multiple lines of evidence:
fossils from northern California that capture a record of paleoecological change over the
past 18,000 years, modern and ancient genetic analyses, and paleodistribution modeling.
For two species (7. mazama and T. bottae), we determine: (1) how abundance changed
through time using multiple proxies (fossil relative abundance, genetic effective
population size); (2) whether those changes are correlated with the modern climatic niche
of the species; and (3) the mechanism underlying those abundance changes: in situ
demographic expansion or range shifts. Fossil data, supported by aDNA identifications,
document small range contractions (7. mazama) and range expansions (7. bottae), but the
main changes observed were relative abundance changes. Thomomys mazama sharply
declined starting around 17 thousand years before present (kyr BP) and became locally
extirpated by 6 kyr BP. In contrast, 7. bottae was present but rare in the Pleistocene and
expanded dramatically across the Pleistocene—Holocene transition, with the increase in
abundance at 14 kyr BP roughly coincident with warming during the Bolling—Allerod
period. Phylogeographic data for 7. bottae indicate their population expansion was due
primarily to in situ expansion rather than long-range shifts in the distributions of clades.
Overall, the temporal changes in abundance of 7. mazama at Samwell Cave were
strongly predicted by climatic changes, whereas 7. bottae had a very broad climatic
niche, indicating 7. bottae abundance change was likely driven by declines in the relative
abundance of T. mazama and the opening up of the underground niche.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

OXYGEN ISOTOPES FROM MAMMALIAN TEETH: SAMPLING GUIDED BY
THE GEOMETRY OF ENAMEL MINERALIZATION

BLUMENTHAL, Scott , CUNY Graduate Center, New York, NY, United States, 10016;
CERLING, Thure, University of Utah, Salt Lake City, UT, United States; Chritz, Kendra,
, Salt Lake City, UT, United States; BROMAGE, Timothy, New York University College
of Dentistry, New York, NY, United States; VALLEY, John, University of Wisconsin-
Madison, Madison, W1, United States

© 2013 by the Society of Vertebrate Paleontology



Intra-tooth enamel oxygen isotope analysis can be used to reconstruct short-term
changes in animal life history or environmental seasonality in the fossil record.
Conventional sampling typically extends partially or entirely through the thickness of
enamel and provides highly time-averaged isotope time-series, but the rapidly
mineralizing innermost enamel layer may retain a less altered signal. We sampled the
right maxillary incisor from a woodrat subjected to an experimentally induced water-
switch during the period of tooth development. We use backscattered imaging in the
scanning electron microscope (BSE-SEM) to measure enamel mineralization, and
demonstrate that the innermost enamel layer mineralizes more rapidly than the rest of the
enamel layer. We use secondary ion mass spectrometry (SIMS) to generate high-
resolution intra-tooth 8'30 profiles within discrete layers of enamel, which all record the
3'%0 shift associated with the water switch. Our results demonstrate that the innermost
enamel layer records less blurred isotope time-series, and that decreasing sample spot
size beyond conventional sampling outside the innermost enamel layer only minimally
reduces signal blurring. Sampling the innermost enamel layer will be most beneficial
when sampling large mammalian herbivores that are characterized by more slowly
mineralizing enamel and record environmental input over periods of months to years.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

APPLYING DENTAL MICROWEAR TEXTURE ANALYSIS TO EXTANT AND
FOSSIL PERISSODACTYLS AND NON-RUMINANT ARTIODACTYLS

BOARDMAN, Grant S., University of Nebraska - Lincoln, Lincoln, NE, United States,
68588-0340; SECORD, Ross, University of Nebraska-Lincoln, Lincoln, NE, United
States

Dental microwear texture analysis (DMTA) has seen increasing use in
characterizing the diets of primates, bovids, and carnivorans, but little work has been
done to date with perissodactyls and artiodactyls outside of Ruminantia. Here a new
database of dental microwear textures from four extant perissodactyls (Equus burchelli,
Diceros bicornis, Rhinoceros unicornis, and Tapirus terrestris) and four extant
artiodactyls (Lama glama, Camelus bactrianus, Tayassu pecari, and Pecari tajacu),
representing four distinct dietary categories (browsers, frugivores, mixed-feeders, and
grazers) is presented. Four surface attributes were calculated from 3-D point clouds
collected from enamel bands on M2/ and M/2 using a white-light confocal profiler:
surface complexity (4sfc), anisotropy (epLsar), scale of maximum complexity (Smc), and
textural fill volume (7fv). Results show significant differences in the four attributes
among the dietary categories which are similar, though not identical, to results from
extant bovids, indicating DMTA can accurately differentiate these groups. In addition to
demonstrating the effectiveness of this technique it also provides a dataset against which
to compare microwear textures from fossil non-ruminants, which have not been sampled
previously using this method. Through comparison to this modern dataset the diets of
four perissodactyls, Mesohippus bairdi, Hyracodon nebraskensis, Subhyracodon sp., and
Megacerops sp., and three artiodactyls, Agriochoerus antiquus, Eotylopus reedi, and
Perchoerus probus, from the upper Eocene/lower Oligocene of northwestern Nebraska
are reconstructed. Microwear surfaces for Agriochoerus, Perchoerus, and Eotylopus are
highly complex, and along with other surface texture attributes indicate major fruit
consumption. Surface textures from Megacerops and Hyracodon indicate a large browse
component, whereas fairly anisotropic surfaces for Subhyracodon and Mesohippus are
consistent primarily with mixed-feeding. Results generally corroborate dietary
hypotheses for these fossil taxa based on mesowear, and suggest that DMTA can be
successfully applied to both extant and fossil non-ruminant ungulates with regards to
categorizing diet.

Technical Session XV (Saturday, November 2, 2013, 11:00 AM)

ANATOMY AND ONTOGENY OF A TRANSITIONAL BALEEN WHALE: A
NEW EOMYSTICETID (MAMMALIA, CETACEA) FROM THE LATE
OLIGOCENE OTEKAIKE LIMESTONE OF NEW ZEALAND

BOESSENECKER, Robert, University of Otago, Dunedin, New Zealand; FORDYCE, R.
Ewan, University of Otago, Dunedin, New Zealand

Although the Eocene history of cetacean evolution is now represented by the
expansive fossil record of archaeocetes elucidating major morphofunctional shifts
relating to the land to sea transition, the change from archaeocetes to modern cetaceans is
poorly established. New fossil material of the recently recognized family Eomysticetidae
from the upper Oligocene Otekaike Limestone includes a new genus and species
represented by skulls and partial skeletons of an adult (OU 22044; CBL=184 cm),
juvenile (OU 22163; CBL=109 cm), and an even smaller juvenile (OU 22075; CBL est.
85.7 cm). This new taxon is characterized by an elongate and narrow rostrum which
retains vestigial alveoli and alveolar grooves. Palatal foramina and sulci are present only
on the posterior half of the palate. The nasals are elongate, and the bony nares are
positioned far anteriorly. Enormous temporal fossae are present adjacent to an elongate
and narrow intertemporal region with a sharp sagittal crest. The earbones are
characterized by retaining inner and outer posterior pedicles, lacking fused posterior
processes, and retaining a separate accessory ossicle. Preliminary phylogenetic analysis
supports this New Zealand mysticete within a monophyletic Eomysticetidae as the
earliest diverging clade of toothless mysticetes. This eomysticetid clade also included
Eomysticetus whitmorei, Micromysticetus rothauseni, “Mauicetus™ lophocephalus, and
Yamatocetus canaliculatus. This collection permits detailed study of the ontogenetic
trajectory of various cranial features, using trends in morphology between the three
specimens. Ontogenetic trends include the development of a sagittal crest, elongation of
the intertemporal region, inflation of the zygomatic processes, elaboration of the nuchal
crests, and elongation of the anterior processes of the petrosals. The most profound
ontogenetic change is the elongation of the rostrum, which measures 48 cm in OU 22075,
approximately 70 cm in OU 22163, and 130 cm in OU 22044; this roughly corresponds
to a 60% increase in rostral length between the small juvenile and the adult (relative to
interorbital width). Extreme positive allometry of the rostrum suggests a significant
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change in feeding ecology during ontogeny. Recognition of ontogenetic trends will
permit ontogenetic evaluation of previously described mysticetes represented by putative
adults, such as Micromysticetus rothauseni.

Technical Session I (Wednesday, October 30, 2013, 11:30 AM)

NEW INSIGHTS INTO THE DEVELOPMENT AND EVOLUTION OF THE
VERTEBRAL COLUMN IN ARCHOSAURS

BOHMER, Christine, Ludwig-Maximilians-Universitit, Munich, Germany; RAUHUT,
Oliver, Bayerische Staatssammlung fur Palaontologie und Geologie, Munich, Germany;
WORHEIDE, Gert, Ludwig-Maximilians-Universitit, Munich, Germany

Determination of the number and morphological identity of vertebrae are subjects of
major importance in the development and evolution of vertebrates. Key determinants for
the establishment of segments along the primary body axis of all metazoans are the Hox
genes. The activity of these highly conserved genes is required for proper organization of
the vertebrate body plan, and thus is responsible for the regionalization of the axial
column. Our work examining the correlation of Hox gene expression and vertebral shape
in the neck of amniotes has shown that changes in the genetic code are deducible from
vertebral morphology. The highly variable cervical region has provided an illuminating
model for the study of the relationship between genomic control and phenotypic changes.
Here we present the first results of work assessing this correlation in the dorsal region of
crocodiles, chickens, and mice. We have subsequently applied these findings to fossil
archosaurs in order to establish the Hox code for extinct taxa on the basis of quantifiable
changes in vertebral morphology. Whilst genetic information for mouse and chicken
models was obtained from the literature, the present study extends previous analyses of
the crocodilian Hox code. Our morphometric investigations reveal a taxon-specific
subunit pattern of vertebral shape within the dorsal series. Crocodiles and the dinosaur
Plateosaurus appear to share a similar pattern of 6 subunits united by a common
morphology and function. This pattern changed to one of 5 subunits in birds whereas 8
subgroups are recognized in the mouse. The morphofunctional pattern is reflected by the
Hox code in the analyzed extant taxa and allows inference of the genetic pattern in extinct
animals. Thus an originally crocodile-like Hox gene expression pattern might be modified
in birds, which have undergone significant modifications to their axial skeleton. In
addition, this expression pattern might be changed to more strongly differentiated Hox
code in mammals associated with their highly specialized body plan. The demonstrated
correlation between vertebral morphology and Hox code allows us to hypothesize that the
underlying genetic program of Plateosaurus resembled that of the crocodile. The
evolution of Hox genes has been crucial in mediating the major transitions in the
archosaurian body plan. Better understanding of vertebral development provides new
insights into the evolutionary mechanisms responsible for the great morphological
flexibility of the axial column.

Poster Session 1I (Thursday, October 31, 2013, 4:15 - 6:15 PM)

CONTINENTAL DWARFISM OF AN EARLY PLEISTOCENE
HIPPOPOTAMID FROM THE SHUNGURA FORMATION, LOWER OMO
VALLEY, ETHIOPIA

BOISSERIE, Jean-Renaud, CNRS, Poitiers, France

In insular context, some large mammals are prone to evolve smaller body sizes. The
Hippopotamidae provide recurrent examples of such insular evolution during the
Pleistocene and the Holocene, notably in Madagascar, Cyprus, Crete, and Malta. In
continental context, there was until now no clear record of small body size evolution in
hippopotamids. The extant Liberian hippo Choeropsis liberiensis is often called “pygmy
hippo” by opposition to the much larger common hippo Hippopotamus amphibius.
However, Choeropsis lacks a clear fossil record and it is currently not possible to
conclude that its diminutive size resulted from an actual dwarfism, or instead reflects a
primitive condition. I will present a well documented case of hippopotamid dwarfism on
continental Africa. The species aff. Hippopotamus aethiopicus was first described in
1975 from the Shungura Formation, Omo Group, Ethiopia, and subsequently recognized
from other formations in the Turkana Basin, but its temporal distribution, emergence, and
evolutionary trends were unclear. Since 2010, the Omo Group Research Expedition,
which reactivated field research in the Shungura Formation, collected new, abundant
material of the pygmy species, dramatically increasing the number of known specimens.
The study of this new material and the revision of the pre-existing hypodigm allow us to
accurately identify the temporal distribution of this pygmy hippopotamid lineage in the
Turkana Basin. Its evolutionary trends can be described step by step, including the
rhythm and modalities of a clear decrease in body size. The factors that triggered the
evolution of a dwarfed body size in this continental hippopotamid lineage can be
investigated, and its congruence with the “island rule” can be tested.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

EVIDENCE OF EXTENSIVE SCAVENGING/PREDATION BY LATE
CRETACEOUS MARINE ORGANISMS FROM THE BASAL HORNERSTOWN
FORMATION, NEW JERSEY, USA

BOLES, Zachary, Drexel University, Philadelphia, PA, United States, 19104,
LACOVARA, Kenneth, Drexel University, Philadelphia, PA, United States

The Main Fossiliferous Layer (MFL) of the Hornerstown Formation represents an
Upper Cretaceous marine bonebed. Examination of recently collected fossils and those in
the collections at the Academy of Natural Sciences of Drexel University reveal bite
marks produced by predators and scavengers. These feeding traces can provide insight
into the behavior, ecology, and functional morphology of the trace makers. The most
common type of tooth marks are scores which are typically linear, shallow depressions in
the bone that result from dragging the tooth along surficial compact bone. Such marks
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could have been produced by a variety of organisms (e.g. sharks, fish, or invertebrates)
making identification of a producer nearly impossible. However, two diagnostic markings
have so far been identified in the sample. The first group of marks is very common and
consists of short (~1-3 mm) striations usually surrounding a circular pit in the bone.
These markings closely resemble those produced by modern echinoids while feeding on
encrusting organisms. While one echinoderm taxon has been reported in the underlying
Navesink Formation, no remains have been reported from the MFL. Consequently, the
presence of the echinoid ichnofossil, Gnathichnus pentax, suggests their presence despite
the lack of body fossils. The second group of markings are present on two crocodilian
bones and are composed of several (~14) parallel striations produced by a carnivore with
serrated teeth. These markings strongly resemble those previously attributed to the shark
Squalicorax, for which teeth have been previously recovered from the site. Other sharks
like hexanchids possess too few cusps per tooth while the other carnivorous taxa lack
serrated teeth. Consequently, Squalicorax pristodontus is the only known taxon from the
site which could have produced such bite marks. Based on the anatomical location of
many feeding traces, scavenging was common and may have represented a major feeding
strategy at this locality.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

A PARTIAL SKULL OF OPHISAURUS (SQUAMATA, ANGUIDAE) FROM THE
MIOCENE OF CATALONIA (NE IBERIAN PENINSULA)

BOLET, Arnau, Institut Catala de Paleontologia Miquel Crusafont, Barcelona, Spain;
DELFINO, Massimo, Universita di Torino, Torino, Italy; FORTUNY, Josep, Institut
Catala de Paleontologia Miquel Crusafont, Barcelona, Spain; ALMECIJA, Sergio, Stony
Brook University, Stony Brook, NY, United States; ALBA, David M., Institut Catala de
Paleontologia Miquel Crusafont, Barcelona, Spain

The complicated taxonomic history of Miocene European Anguinae (Squamata,
Anguidae), as illustrated by the problematic use of Dopasia instead of Ophisaurus, can
only be clarified by combining a better knowledge on the osteology of extant taxa with
the information provided by relatively complete and articulated fossil specimens. The
application of non-invasive techniques, such as computed-tomography (CT) scanning,
currently increases the amount of information that can be obtained from such specimens.
They are however quite scarce, because anguine fossil remains are mostly retrieved
through screen-washing techniques, which usually yield only isolated bones. In contrast,
here we report a well-preserved, articulated anguine individual that preserves the partial
skull and an associated trunk portion. The specimen, housed at the Institut Catala de
Paleontologia Miquel Crusafont, comes from the classical fossiliferous area of Hostalets
Inferior—i.e., the late Aragonian levels (MN7+8) of els Hostalets de Pierola (Valles-
Penedes Basin, Catalonia, NE Iberian Peninsula), which has an estimated age of 12.5-
11.2 Ma. The skull preserves its anterior region, including the premaxilla, maxillae,
nasals and part of the frontals, as well as the anterior and middle portion of the two
dentaries. The preserved trunk portion externally shows a great number of osteoderms in
their original anatomical position, whereas CT scans show the morphology of the
vertebrae preserved inside. CT scans further reveal additional morphological details of
the skull hidden by the attached matrix, such as most of the dentition and elements of the
palate. On the basis of the pointed and slightly recurved teeth of the dentary, the
specimen is referred to the genus Ophisaurus. Conversely, Pseudopus displays blunt
teeth along most of the dentary, whereas Anguis is characterized by fewer, more
recurved, and widely-spaced teeth. The material reported here not only represents a good
opportunity for studying the morphology of elements seldom recovered from the fossil
record (e.g., nasals, palate elements), but it also records the presence in the Miocene of
Catalonia of an anguine other than Pseudopus, thereby improving the rather poor
knowledge on Miocene squamates from the Iberian Peninsula.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

PREDICTIVE MODELING IN THE SEARCH FOR VERTEBRATE FOSSILS:
GEOGRAPHIC OBJECT BASED IMAGE ANALYSIS (GEOBIA) IN THE
EOCENE OF WYOMING

BOMMERSBACH, Bryan, Western Michigan University, Kalamazoo, MI, United States,
49008; ANEMONE, Robert, Western Michigan Univ, Kalamazoo, MI, United States;
EMERSON, Charles, Western Michigan University, Kalamazoo, MI, United States

The development and testing of predictive models for identifying productive fossil
localities represents a promising interdisciplinary endeavor among geographic
information scientists, paleoanthropologists, and vertebrate paleontologists. Recent work
demonstrates that even medium resolution Landsat imagery can be successfully used in a
pixel-based artificial neural network (ANN) approach to identify the multi-spectral
signature of productive fossil localities in the Eocene of the Great Divide Basin,
Wyoming. Although sufficient for a basin-wide reconnaissance, the limitations of this
approach reside in the relatively large pixels, and in the ANN approach itself (a “black
box” which doesn’t allow statistical characterization of the spectral classes). We analyzed
high resolution (2 m resolution, pan-sharpened to 0.5 m) commercial satellite imagery
from the Worldview-2 satellite of the Salt Sage Draw area of the Great Divide Basin
using a GEographic Object-Based Image Analysis (GEOBIA) technique, which segments
the image into spectrally homogeneous, multi-pixel image objects. In addition to
allowing statistical analysis of the spectral characteristics of the image objects, GEOBIA
techniques also let analysts incorporate expert knowledge and contextual information to
improve classification accuracy. The spectral characteristics of the image objects that
represent a highly productive sandstone locality (Tim’s Confession, WMU-VP-220) were
used to identify similar image objects throughout the local research area. A total of
thirteen known fossil localities, including Tim’s Confession, are located in the Salt Sage
Draw area. While the earlier ANN model correctly identified 9 of the 13 localities, the
GEOBIA technique matched 12 localities. These approaches allow a multi-scale analysis
involving a combination of medium resolution Landsat imagery for regional and basin-
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wide analyses with high resolution Worldview-2 imagery in local research areas in order
to generate and ground-truth predictive models for locating productive fossil localities.

Romer Prize Session (Thursday, October 31, 2013, 8:00 AM)

STABLE ISOTOPE PALEOECOLOGY OF LATE PLEISTOCENE
MEGAHERBIVORES FROM WESTERN NORTH AMERICA

BONDE, Aubrey, University of Nevada Las Vegas, Las Vegas, NV, United States, 89123
Late Pleistocene (40-10 Ka) megaherbivore communities of California and Nevada
were examined for ecological function (diet, mobility, niche partitioning, and range of
ecological tolerance) and environmental information (flora and climate). Megaherbivore
specimens were selected from seven localities in California and Nevada and stable carbon
and oxygen isotopes in enamel or dentin of teeth were analyzed. Analyzed taxa include
Odocoileus, Euceratherium, Equus, Bison, Mammuthus, Ovis, Nothrotheriops, and
Megalonyx. Averaged results show that species were able to tolerate a wide range of
diets and habitats, while serial data show that individuals exhibit much less ecological
flexibility. Serial 5"°C and 3'*0 data reveal that individuals consumed a similar type of
vegetation throughout the year, and that most individuals experienced limited mobility or
occupied similar habitats seasonally. Data indicate ecological partitioning between co-
occurring megaherbivores, suggesting a weak degree of competition. Isotopic data
acquired in this study, combined with data from prior analyses, reveal that northern
California and northern Nevada were forested and woodland environments which hosted
predominantly browsing species, while many of the same species in southern Nevada
occupied an array of herbivorous niches (browsing, mixed feeding, and grazing),
indicating the inclusion of mixed grassland in the region. These data reveal a wide range
of ecological plasticity for Late Pleistocene megaherbivore species. Integrating the
isotopic information into a constrained temporal framework reveals that environments
were becoming warmer and more arid toward the close of the Late Pleistocene. Carbon
data from Equus, Mammuthus, Bison, Camelops, and Nothrotheriops reveal that these
taxa did not respond to this warming trend by increasing C4 consumption, as would be
expected from increased aridity. Rather, to cope with changing climates through the
terminal Pleistocene, most taxa exhibited an expansion of dietary strategies (increased
browsing or increased grazing), resulting in niche conservatism at the generic level.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

VERTEBRATES OF THE NEWARK CANYON FORMATION (BARREMIAN?-
ALBIAN?), EAST-CENTRAL NEVADA: A PRELIMINARY REPORT AND
IMPLICATIONS FOR MID-CRETACEOUS GEOGRAPHY OF THE
INTERMOUNTAIN WEST

BONDE, Joshua, University of Nevada Las Vegas, Las Vegas, NV, United States, 89123;
HILTON, Richard, Sierra College, Rocklin, CA, United States; JACKSON, Frankie,
Montana State UnivMuseum of the Rockies, Bozeman, MT, United States; DRUSCHKE,
Peter, ExxonMobil, Houston, TX, United States

The Newark Canyon Formation, exposed in mountain ranges of east-central Nevada,
was the first formation to yield Cretaceous-aged fossils from the state. For the past three
years our team has been mapping and collecting paleontological specimens in select
exposures in the Newark Canyon Formation and has been successful in expanding the
known fauna. To date, we have found the remains of Hybodontidae, Holostei,
Glyptopsidae, Crocodilia (cf. Goniophilidae), Thyreophora, Iguanodontidae, possible
Sauropoda, and Theropoda, with the latter including eggshell of the family
Elongatoolithidae. Material has been recovered from braided to meandering fluvial
sandstones and siltstones, as well as lacustrine silty mudstones. This faunal list is grossly
similar to contemporaneous deposits of the Cedar Mountain Formation of east-central
Utah.

The Newark Canyon Formation is interpreted as the deposits of a piggy-back basin
associated with Sevier retroarc thrust tectonics, whereas the Cedar Mountain Formation
represents those of the Sevier retroarc foreland basin. Primary zircons from the
uppermost part of the type-section are Aptian in age, detrital zircons in overlying units
are Albian in age, and this discrepancy implies deposition in the sub-basins of the
Newark Canyon Formation was diachronous. The similarity in fauna between the Cedar
Mountain Formation and the Newark Canyon Formation, two different tectonic settings,
implies that as of Early Cretaceous time uplift in central Nevada had not yet progressed
to the extent that a disjunct fauna characterized Utah and Nevada, and that uplift of the
Nevadaplano likely postdated deposition of the Newark Canyon Formation.

Poster Session 1I (Thursday, October 31, 2013, 4:15 - 6:15 PM)

BISON DO NOT MARCH IN UNISON: A GEOMETRIC MORPHOMETRIC
APPROACH TO DIFFERENTIATING NORTH AMERICAN BISON SPECIES
BASED ON HOOF SHAPE MORPHOLOGY

BORMET, Allison, Indiana University, Bloomington, IN, United States, 47405

North American extant bison are large, horned bovids that exist in regions of
Canada and Alaska as Bison bison athabascae, the wood bison, and in the American west
as Bison bison bison, the plains bison. These animals are smaller-bodied with shorter
horns than their recently extinct Pleistocene counterparts, Bison latifrons and Bison
antiquus. Limb dimensions of B. latifrons suggest it was a large-bodied animal that was
less cursorial than modern bison. Its geographic range included heavily wooded
environments of western America. B. antiquus, considered to be the ancestor of modern
bison, is not as cursorial as B. b. bison, but is more cursorial than B. latifrons. It most
likely inhabited pockets of woodland steppe in southwestern America. Due to the overlap
of geographic ranges and skeletal similarity, these species have been difficult to
differentiate in the fossil record. Typically, species assignments were performed using
skull characteristics, specifically horn cores. Due to the varying degree of habitats the
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genus has inhabited, analysis of postcranial elements using geometric morphometrics
may help discern ecomorphological variation between the species. The distal phalanx
(PH3) was analyzed in this study because of good fossil preservation and its direct
interaction with terrain, suggesting it may show ecomorphological shape variations
across habitat types. Using photographs, fifty semi-landmarks were placed marginally
around the plantar surface of the PH3, producing an outline that was Procrustes
superimposed and subjected to a principal components analysis. Principle component one
explains 64.4% of the total variance and represents the morphological trajectory of an
elongated, tapered PH3 to a curved, blocky PH3 with a postero-lateral projection.
Principle component two explains 13% of the total variance and represents the trajectory
of a thinner, elongated PH3 to a curved, shorter PH3. Results of a MANOVA test
indicate that PH3 morphologies of B. antiquus and B. b. bison are significantly different,
with B. antiquus having more variation and elongation. B. latifions tends to have a more
prominent posterior-lateral projection than B. bison or B. antiquus. However, a larger
sample size of B. latifrons is needed to determine if this species' PH3 morphology is
significantly different than B. antiquus or B. b. bison. In addition, B. b. athabascae
specimens will be added to the analysis to further compare morphological similarities
between the extinct species, which lived in areas with more tree cover.

Technical Session VI (Thursday, October 31, 2013, 10:30 AM)

THE MOST COMPLETE AFRICAN HYAENODONTID (MAMMALIA,
"CREODONTA") FROM THE LATEST EOCENE OF EGYPT AND THE
EVOLUTION OF APTERODONTINAE

BORTHS, Matthew, Stony Brook University, Stony Brook, NY, United States, 11794;
SIMONS, Elwyn, Duke University, Durham, NC, United States; SEIFFERT, Erik, Stony
Brook University, Stony Brook, NY, United States

Before carnivorans appear in the Afro-Arabian fossil record in the latest Oligocene
(~23 Ma), the terrestrial carnivore niche on the island continent was occupied by species
from the extinct mammalian family Hyaenodontidae. Hyaenodontidae is often placed
with Oxyaenidae in the order Creodonta. Hyaenodontids are also found in Eurasia and
North America and are diverse in Africa, with species ranging from weasel-sized
(Masrasector) to polar bear-sized (Hyainailouros). Several subfamilies have been
proposed within the family including the Apterodontinae, a subfamily limited to the
Eocene and Oligocene of Africa and early Oligocene of Europe. The enigmatic group
combines reduced molar metaconids (an indicator of derived carnassial shear and a
hypercarnivorous diet in extant carnivorans) with well-developed talonid basins (an
indicator of a grinding ability associated with less specialized diets in extant carnivorans).
Apterodontines exhibit prominent sagittal crests, wedge-shaped lambdoidal crests, and a
long, narrow neurocrania. The relationships between species placed in Apterodontinae
are not well-resolved and the acquisition of these mosaic features have not been
established. Excavations in the Fayum Depression, Egypt, at the latest Eocene (late
Priabonian) Locality 41 (L-41) have recovered the most complete apterodontine from
Afro-Arabia. The new species has an estimated body mass of 23 kg, making this a
relatively small apterodontine. While the skull is dorso-ventrally crushed, the specimen
preserves the complete upper and lower dentition along with portions of the petrosal and
a lambdoidal crest. The m1-2 retain an incipient metaconid ridge, and the M1-2 preserve
a small metastyle. The postcranial skeleton includes a robust humerus with a prominent
medial epicondyle and a short, stout ulna with a long olecranon process. Other preserved
elements include the femur, tibia, fibula, calcaneus, astragalus and portions of each
vertebral region. The morphology of the limbs and the long, fusiform body indicate
fossorial or semi-aquatic capabilities in the L-41 taxon. This specimen provides the first
opportunity to conduct a systematic analysis of Apterodontinae that incorporates
postcranial characters. The L-41 specimen was recovered as a basal member of
Apterodontinae, while Kyawdawia, a large 'proviverrine' hyaenodontid from the late
Eocene of Myanmar, was placed as the sister taxon of Apterodontinae. This relationship
suggests an Asian origin for the subfamily and dispersal to Afro-Arabia during the
middle Eocene.

Technical Session VIII (Thursday, October 31, 2013, 3:00 PM)

LIFE HISTORY AND REPRODUCTIVE STRATEGY OF THE PERMO-
TRIASSIC DICYNODONT LYSTROSAURUS

BOTHA-BRINK, Jennifer, National Museum, Bloemfontein, South Africa; CODRON,
Daryl, National Museum, Bloemfontein, South Africa

The dicynodont Lystrosaurus is one of the few therapsids that survived the end-
Permian mass extinction. In South Africa, there are currently four valid Lystrosaurus</I>
species, with L. maccaigi found only in Permian deposits, L. murrayi and L. declivis only
in Triassic deposits and L. curvatus on both sides of the boundary. The Triassic species,
L. murrayi and L. declivis, are well known for their high relative abundance in the
aftermath of the extinction and this genus is thus an ideal model for assessing survival
strategies in response to dramatic environmental perturbations of the end Permian.
Although several studies have used osteohistology to study the growth of Lystrosaurus,
none of these have considered both ontogeny and biostratigraphy simultaneously while
assessing the pre- and post-extinction bone microstructure. In this study all four South
African species were used to assess changes in life history during the end-Permian
extinction. Results show that juveniles of all species reveal rapidly forming, highly
vascularized, uninterrupted fibro-lamellar bone. However, Permian species exhibit multi-
year growth as shown by the presence of numerous annuli and Lines of Arrested Growth
in ontogenetically older individuals. In contrast, Triassic species exhibit a notably
reduced life span, with a maximum of two growth rings appearing in individuals of
similar ontogenetic stage to Permian species. Comparative analyses of body size
distributions mirror the pattern of Triassic individuals exhibiting lower survival potential
to adulthood, indicating that life expectancies (rather than maximum life span) had
become reduced in the aftermath of the end-Permian extinction. Age-structured
population growth models are used to test the prediction that Triassic Lystrosaurus
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compensated for reduced life expectancy by reaching sexual maturity earlier than their
Permian counterparts.

Technical Session III (Wednesday, October 30, 2013, 3:45 PM)

NASAL TURBINATES IN PACHYCEPHALOSAURIDS (DINOSAURIA:
ORNITHISCHIA): RECONSTRUCTING NASAL ANATOMY AND AIRFLOW,
WITH IMPLICATIONS FOR PHYSIOLOGY

BOURKE, Jason, Ohio University, Athens, OH, United States, 45701; PORTER,
William, Ohio University, Athens, OH, United States; LYSON, Tyler, Smithsonian
Institution, Washington D.C., DC, United States; SCHACHNER, Emma, University of
Utah, Salt Lake City, UT, United States; BELL, Phil, University of Alberta, Edmonton,
AB, Canada

The existence of respiratory turbinates in extinct dinosaurs has been contentious due
to their association with extant tachymetabolic endotherms. As thin walled, poorly- or
unmineralized structures, turbinates rarely fossilize. Thus osteological correlates (e.g.,
ridges) are typically required to infer turbinates. The hypermineralized skulls of
pachycephalosaurs are excellent candidates for preservation of such ridges or even of
turbinates themselves. CT scanning of well-preserved skulls of Stegoceras and
Sphaerotholus revealed mineralization of nasal capsular structures that normally remain
cartilaginous. Olfactory turbinates, as judged by their location in the nasal cavity
caudodorsal to the choana and immediately rostral to the olfactory bulbs of the brain,
were present in both taxa. In addition, Stegoceras presented ridges along the walls of the
nasal cavity that may have anchored soft-tissue turbinates in the living animals. To test
this interpretation, the airway of Stegoceras was segmented in Avizo 7.1 and modeled in
Maya to incorporate variations in shape (e.g., width of airway, presence and shape of
turbinates). These models were subjected to a fluid dynamic analysis using Fluent.
Segmentation results revealed that both olfactory turbinates and portions of the outer wall
of the cartilaginous nasal capsule were preserved. Even with olfactory turbinates in place,
the diameter of the olfactory airway was still larger than airways of extant sauropsids of
similar size, suggesting that the olfactory concha filled this space in the living animals.
Bony-bounded airways (i.e., not accounting for soft tissues) resulted in air unrealistically
bypassing the olfactory chamber completely. Restoring even small turbinates attached to
the presumptive turbinate crests in the rostral region of the nasal capsule produced a
baffling effect, splitting the airfield into an olfactory and a main air stream. Incorporating
soft-tissue (mucosal) corrections based on extant sauropsids greatly enhanced the flow of
air within the nasal capsule, producing flow patterns concordant with those of extant
sauropsids. This analysis suggests that pachycephalosaurs had good olfactory abilities
with nasal cavities capable of housing turbinates or equivalent mucosal structures that
would have aided in cerebral thermoregulation and reduction in respiratory evaporative
water loss.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

NEW TURTLES (REPTILIA, TESTUDINES) FROM THE LAS CASCADAS
FORMATION, PANAMA CANAL BASIN, SUGGEST LOW DIVERSITY IN THE
EARLY MIOCENE (ARIKAREEAN) NEOTROPICS

BOURQUE, Jason, Florida Museum of Natural History, Gainesville, FL, United States,
32611; RINCON BURBANO, Aldo Fernando, Florida Museum of Natural History,
Gainesville, FL, United States; WOOD, Aaron, Florida Museum of Natural History,
Gainesville, FL, United States; BLOCH, Jonathan, Florida Museum of Natural History,
Gainesville, FL, United States; MACFADDEN, Bruce, Florida Museum of Natural
History, Gainesville, FL, United States

New World non-marine fossil turtles from the Arikareean North American Land
Mammal Age (NALMA) are rare and typically fragmentary. In North America, these
assemblages are marked by low chelonian diversity (e.g., in Florida and Texas). As a
result, little is known about the evolution and paleogeography of many terrestrial and
freshwater turtle groups during this interval, particularly in the ancient New World
tropics. We report new fossil turtles collected along the Panama Canal from the early
Miocene Las Cascadas Formation (21 Ma), a volcaniclastic sequence that represents the
oldest appearance of terrestrial habitats in the southern Panama Canal Basin. Only three
testudinoid taxa representing two families have been recovered from Las Cascadas over
five years of collecting effort, suggesting that overall turtle diversity was low. The most
abundant testudinoid fossils represent small to mid-sized terrestrial testudinids (land
tortoises). One partial shell and unassociated shell fragments show some similarities
(particularly in plastral forelobe characteristics) to the North American genera Stylemys
(Whitneyan through Arikareean NALMAs) and Gopherus. A second partial testudinid
shell is ambiguous with regard to its affinities and probably represents a new genus. Two
partial shells, as well as unassociated isolated shell elements, represent a single species of
turtle perhaps superficially similar to terrestrial and semi-aquatic forest-type geoemydids
like extant Rhinoclemmys. This taxon is small (24-26 cm carapace length) and thin-
shelled, with plastral kinesis along the hyo-hypoplastral suture, highly reduced
hypoplastral buttresses, and fused sutural contacts between akinetic elements of the shell.
In part, these features are diagnostic of the Ptychogastrini (=Ptychogasteridae), a group
known from the early Eocene-late Miocene (earliest Ypresian-Tortonian or Messinian
European Land Mammal Ages) of Europe with possible records from the latest Eocene
(Chadronian NALMA) of North America. The Las Cascadas chelonians represent groups
that likely dispersed from North America into Central America. Turtle diversity in the
Panama Canal Basin greatly increased later in the early Miocene during the Cucaracha
Formation (~19 Ma), with species diversity more than double that of the Las Cascadas
Formation.

91



Symposium 3 (Friday, November 1, 2013, 8:00 AM)

EARTHTIME: HIGH PRECISION GEOCHRONOLOGY AND THE
CALIBRATION OF EARTH HISTORY

BOWRING, Samuel, MIT, Cambridge, MA, United States, 02139; BLACKBURN,
Terrence, DTM, Washington, DC, DC, United States; BURGESS, Seth, MIT,
Cambridge, MA, United States; RAMEZANI, Jahandar, MIT, Cambridge, MA, United
States

The stratigraphic record preserves much of what we know about the evolution of life
and its relationship to environmental change from the composition of the oceans and
atmosphere to major extinction events. The past decade has seen a revolution in temporal
resolution of the stratigraphic record fueled by our ability to resolve the timing of major
events as well as the rates of biologic and climatic change. This is in large part due to
improvements in radioisotopic and astronomical dating techniques as well as acquisition
and integration of high resolution paleontological and chemostratigraphic data and
improved correlation techniques. The EARTHTIME initiative was designed to bring
together geochronologists, stratigraphers, and paleontologists with the goal of improving
the resolution of Earth history. It is now possible to resolve time with radioisotopic tie
points to better than 0.02% with even finer scale resolution via interpolation, application
of the Astrochronologic Time Scale and correlation of chemostratigraphic trends. Much
progress has been made in integrating multiple chronometers and understanding
intertechnique and interlaboratory biases. Applications of high-precison geochronology
include constraining rates of biological, geological, and climate change. Examples
illustrating this integrated approach include mass extinctions and recoveries, rapid
climate change induced by volcanism, timescales of major changes in ocean chemistry,
and global correlations of evolutionary events. Much more progress can be made with
careful and integrative work as well as community inreach and public outreach

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

INVESTIGATING THE TAXONOMIC UTILITY OF SERRATION DENSITY ON
THE CANINES OF NORTH AMERICAN NIMRAVID FELIFORMS

BOYD, Clint, South Dakota School of Mines and Technology, Rapid City, SD, United
States, 57701; WELSH, Ed, Badlands National Park, Interior, SD, United States

It has long been recognized that “dirk-tooth” and “scimitar-tooth” nimravids display
relatively fine and coarse serrations on their canine teeth, respectively. However, little
work has been done to determine if differences in canine serration density between
nimravid taxa are taxonomically informative. If such differences are present, they would
provide powerful tools for referring fragmentary, taxonomically ambiguous material to
specific clades, enhancing our ability to assess their geographic and biostratigraphic
ranges. The present study focused on evaluating patterns of canine serration density
among the nimravid taxa: Nimravus (n=7), Dinictis (n=12), and the hoplophonins
Hoplophoneus (n=19) and Nanosmilus (n=2). Serration density was measured on the
upper and lower canines over a length of at least five millimeters and then averaged to
obtain the serration count per millimeter (SPM). Significant differences (p-value <
0.001) were noted between the mean values obtained for the upper canines of Nimravus
(2.14 SPM), Dinictis (3.39 SPM), and the clade Hoplophonini (4.48 SPM). No overlap
was observed in the values recorded for these three taxa, though the 95% confidence
intervals for the latter two taxa do slightly overlap. Alternatively, values of SPM were
found to be relatively consistent along the carinae of individual teeth, between left and
right canines in individual specimens, and between deciduous and adult canines from the
same taxon (the latter tested in Nimravus and Hoplophoneus). Similar, taxonomically
significant trends in SPM value are seen in the lower canines of the sampled taxa, though
sample sizes were smaller. Preliminary examination of some specimens of other “saber-
tooth” feliform carnivores (i.e., the barbourofelid Barbourofelis and the felids Smilodon,
Nimravides, and Pseudalurus) reveals that these "scimitar-tooth" and "dirk-tooth" taxa
also display low and high SPM values, respectively. These preliminary results suggest
that canine serration size in “saber-tooth” feliform carnivores is influenced by the
morphology of the upper canines. Though broader sampling of nimravid taxa is needed,
these preliminary results suggest that SPM values are a useful tool for identifying
fragmentary specimens to specific clades, though resolution to the genus or species level
may not be possible for all taxa.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

TOOTH AND POSTCRANIAL GROWTH RATES IN A JUVENILE
GORGOSAURUS LIBRATUS

BRADLEY, Gavin, University of Alberta, Edmonton, AB, Canada, T6G 2E9; CURRIE,
Philip, University of Alberta, Edmonton, AB, Canada

Recent years have witnessed a substantial increase within paleontology in the
understanding of dinosaurian growth rates, with theropod dinosaurs receiving particular
attention. This burgeoning field has produced a wealth of data on the allometric growth
rates of tyrannosaurids, including Gorgosaurus libratus. Despite the relative success of
this incipient field, growth rates calculated for Gorgosaurus libratus postcranial material
have yet to be compared to tooth growth and replacement rates of these large theropods.
However, work on a new specimen from the prolific Dinosaur Park Formation in
Dinosaur Provincial Park, Alberta, Canada, reveals the juxtaposition of growth rates from
these two behaviorally important factors. The Campanian aged specimen, University of
Alberta (UALVP) 49500, was collected by a team from the University of Alberta in
2008, and represents an uncharacteristically complete juvenile Gorgosaurus libratus; the
scarcity of substantial juvenile specimens within the dinosaurian fossil record has been a
much lamented hindrance, particularly in behavioral studies.

Using previously published femoral circumference/body mass regression equations,
body mass estimations of the new juvenile specimen were extrapolated from femoral
dimensions. An estimate of the age at death of the animal has also been made by counting
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the annually deposited lines of arrested growth in thin sections of a rib. As an amedullar
bone that has previously been demonstrated to show minimal secondary reworking
throughout the ontogeny of the animal, ribs are appropriate for age estimations in
tyrannosaurids; unseen lines of arrested growth are unlikely to have been reabsorbed back
into the matrix. By comparing the body mass estimate with that for age at death, a growth
rate for the juvenile Gorgosaurus libratus was calculated and compared with previously
published allometric growth curves for tyrannosaurids.

Furthermore, thin sections of a number of dentary teeth from both UALVP 49500,
and an adult Gorgosaurus allowed for comparison of the number of incremental growth
lines in the dentine. By counting these laminar depositions, thought to represent daily
dentine accretions in a process similar to that which creates the analogous lines of von
Ebner in some extant amniotes, the rate of tooth formation can be ascertained for the first
time in Gorgosaurus libratus. Preliminary results mirror those of similar studies in other
tyrannosaurids in that the juvenile displays a more rapid tooth development rate in
relation to the development of the body than the adult. Such rapid, early tooth
development as witnessed in juvenile Gorgosaurus libratus may yet provide
corroborating evidence to suggest precocious behavior amongst juveniles. Furthermore, it
may also provide useful data in the context of the more expansive problem of possible
changes in ecological roles during tyrannosaurid ontogeny.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)
INTERPRETING THE FACIAL INTEGUMENT OF ANKYLOSAURS

BRAMBLE, Katherine, University of Alberta, Edmonton, AB, Canada, T6G 2E9;
ARBOUR, Victoria, University of Alberta, Edmonton, AB, Canada; CURRIE, Philip,
University of Alberta, Edmonton, AB, Canada

The dorsal and lateral surfaces of adult ankylosaur skulls are covered by extensive
sculpturing and fusion of osteoderms. This ornamentation may or may not be subdivided
into discrete polygons. The integumentary covering of ankylosaur cranial ornamentation
was investigated in order to determine if each polygon was covered by a single epidermal
scale, and to determine what may have covered more amorphous rugose cranial
ornamentation. Potential osteological correlates for integumentary structures were
identified on ankylosaur skulls using variables previously identified for ceratopsian
skulls, such as the presence or absence of rugosity, and the type of rugosity if present. In
ankylosaurs with polygonal ornamentation, such as Ankylosaurus and Edmontonia,
discrete polygons are separated by shallow but well-demarcated furrows, and each
polygon was probably covered by a single epidermal scale. The quadratojugal and
squamosal horns of Ankylosaurus and Minotaurasaurus are pitted, rugose, and have
striations, features that are correlated with thin, cornified sheaths. Some ankylosaurs,
such as Crichtonsaurus, Gastonia, and Shamosaurus, have rugose cranial ornamentation
not subdivided into discrete polygons. In these species, the texture of the cranial
ornamentation does not fit any of the categories previously described for ceratopsian
facial integument. Talarurus lacks discrete polygonal cranial ornamentation, but raised
bumps of the frontonasal ornamentation may correspond to epidermal scales; these are
similar to bumps posterior to the orbit and on the midline of the parietal bar in
ceratopsians. Talarurus is more derived than Crichtonsaurus and Gastonia, but is basal to
Ankylosaurus; as such, it may represent a transitional morphology between amorphous
and polygonal cranial ornamentation in ankylosaurids. Nodosaurids appear to have
evolved polygonal cranial ornamentation independently of ankylosaurids, because the
carliest members of each lineage have undifferentiated cranial ornamentation. New
osteological correlates need to be identified to determine the integument of ankylosaurs
with undifferentiated frontonasal ornamentation.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

CROCODYLIFORM FEEDING TRACES ON CERATOPSID DINOSAURS
FROM THE UPPER CRETACEOUS (LATE CAMPANIAN) KAIPAROWITS
FORMATION, SOUTHERN UTAH

BRANDAU, Deanna, NHMU/Univ. of Utah, Salt Lake City, UT, United States, 84121

Tooth traces can provide a unique glimpse into the feeding behavior and ecology of
extinct organisms. Tooth-marked dinosaur bones are relatively common, but the
frequency of tooth traces is lower in the Mesozoic compared with Cenozoic mammal
assemblages. However, recent studies suggest the frequencies of tooth marks on
Cretaceous dinosaur bones are slightly higher than previously predicted. Here, I report
evidence of feeding traces from two ceratopsid dinosaur associated skeletons from the
late Campanian Kaiparowits Formation of southern Utah. The multiple bitten ceratopsid
elements represent disarticulated but associated ceratopsid specimens preserved in sandy
siltstone overbank deposits. The feeding traces consist of two size classes that occur on
dorsal ribs and fragments, several cervical ribs and two ischia. Multiple pits and scores
are observed on ischia and most dorsal ribs. Two dorsal rib shafts and an ischium display
a row of small, serial pit marks. The presence of conical to oval-shaped marks, bisected
pits and scores, U-shaped scores and pits, and hooked scores suggest tooth marks are
diagnostic traces from one or more crocodyliform individuals at each site. This is further
confirmed by the low frequency of traces (3-10% of preserved elements) on the bones,
and absence of striations and gross gnawing on broken margins, which are often
produced by theropod dinosaurs and mammals. The variable size in tooth traces suggest
feeding behavior from either a single crocodyliform with a heterodont dentition or
feeding from small and larger-sized crocodyliforms. These data are consistent with recent
reports of crocodyliform feeding traces on other ornithischian dinosaur remains from the
Kaiparowits Formation. Extant crocodylians are opportunistic predators, and their
Cretaceous relatives appear to have scavenged and preyed upon a variety of clades of
large and small-bodied ornithischian dinosaurs in the Kaiparowits ecosystem.
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Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

EXCAVATION AND FOSSIL RECOVERY AT DON'S GOOSEBERRY PIT,
BLACK HILLS, SD

BRANDBORG, Donald , Denver Museum of Nature and Science, Denver, CO, United
States, 80205; MATTHIAS, Angela, , Littleton, CO, United States; GRAHAM, Russell,
Penn State Univ, University Park, PA, United States

Don’s Goosebery Pit (DGP), a pit cave almost full of sediment to the surface when
found, is located on US Forest Service land in the southeastern section of the Black Hills
of SD. The cave is being excavated as part of a paleonvironmental project sponsored by
the Pennsylvania State University and Illinois State Museum. Volunteers from these two
institutions as well as from the Denver Museum of Nature & Science and the Western
Interior Paleontological Society have been involved with the excavations for more than
10 years. The fauna, primarily small vertebrates, mostly mammals (23 taxa), with a few
large ones, spans the Last Glacial Maximum (LGM), ca. 18,000 radiocarbon years ago
(RCYBP), up until today. Even though it appears that the stratigraphy of the site is intact
and excavations have been careful with 5 cm levels within natural stratigraphic units, the
fauna is mixed as shown by radiocarbon dates. This problem can be resolved by dating
individual specimens, identified at generic or species level, to provide a reliable
paleoevironmental and biogeographic reconstruction of the northern Plains. The faunal
sequence documents an overall warming in the climate since the LGM with ecological
replacement of species. The remains of the collared lemming (Dicrostonyx) are of
particular interest in this cave because they provide the first record of this arctic-boreal
species for SD and they are extremely abundant (dozens of specimens) in contrast to
other caves that have produced lower numbers of specimens (usually less than 10).
Furthermore, ancient DNA (aDNA) indicates that the fossils from DGP and other sites in
the Midwest (originally classified as D. torquatus) are closely related to D. richardsoni
which has a “relict” distribution west of Hudson’s Bay today. Because D. richarsoni is
adapted to a more temperate, although tundra, environment than the more northerly
distributed D. torquatus or D. groenlandicus, its presence in Pleistocene faunas may alter
earlier interpretations of harsh climate conditions. These studies are fundamental to
understanding the potential effects of future global warming in the Black Hills.

Symposium 2 (Thursday, October 31, 2013, 3:15 PM)

NUTRITIONAL STRESS INDUCES MORPHOLOGICAL CHANGES IN DIRE
WOLVES FROM RANCHO LA BREA

BRANNICK, Alexandria, Marshall University, Huntington, WV, United States, 25755;
MEACHEN, Julie, Marshall University, Huntington, WV, United States; O'KEEFE, F.
Robin, Marshall University, Huntington, WV, United States

Prior studies on dire wolves from the Rancho La Brea tar pits have demonstrated a
temporal pattern in tooth wear and breakage, with higher incidences of tooth breakage in
those living during the Last Glacial Maximum (LGM). High breakage and wear is
probably attributable to increased nutrient stress and carcass utilization at ~15 ka. These
fluctuations in food availability may lead to a change in morphology and rate of
development. In order to identify any morphological variations co-occurring with food
availability oscillations, a landmark-based shape analysis on dire wolf jaws was
performed. This study is the first to analyze mandibular variations in Canis dirus over a
20,000 year time period. We scored 16 landmarks on each mandible from specimens
gathered from five pits: 61/67 (~12 ka), 13 (~15 ka), 2051 (~21 ka), 91 (~30 ka), and 77
(~35 ka). Multiple temporal shape patterns were detected. In particular, mandible
dimensions display a trend towards a stunted, progenetic morphology at the LGM. This is
in accordance with previously analyzed morphometrics of dire wolf skulls, where
morphology resembles more juvenile-like features, including proportionally smaller
snouts, during the LGM. Their shape then returns to normal in pit 61/67, concurrent with
the end-Pleistocene extinction event. This suggests that the dire wolf population at
Rancho La Brea did not have limited food availability directly preceding extinction. In
addition, using the extant gray wolf (Canis lupus) as a guide, sexually dimorphic signals
are also distinguishable among the mandibles. Skulls of gray wolves have shown that
males have significantly larger coronoid processes, while females have proportionally
larger molars. Using analysis of centroid size as a body size indicator, these trends are
apparent in this dire wolf population as well. Coronoid process height increases as
centroid size increases, while the grinding surface length of the first molar and the length
of the second molar decrease with increasing centroid size. While sexual dimorphism is
evident, it appears to be constant over time, unlike other morphological aspects of the
jaw.

Romer Prize Session (Thursday, October 31, 2013, 8:15 AM)

HIND LIMB ROBUSTICITY IN TWO FAMILIES OF SOUTH ISLAND NEW
ZEALAND MOA (AVES, DINORNITHIFORMES) COMPARED TO MODERN
RATITES: NEW VOLUMETRIC BODY MASS ESTIMATES AND FINITE
ELEMENT ANALYSIS

BRASSEY, Charlotte, University of Manchester, Manchester, United Kingdom

The moa of New Zealand were flightless ratites, ranging in size from 20 kg to >200
kg. In the absence of terrestrial predators, moa are hypothesized to have evolved limb
bones with higher safety factors than normally expected due to a lack of selective
pressure to minimize bone mass. Yet without reliable estimates of body mass, the extent
to which moa limbs were relatively more robust than modern ratites is unclear. Previous
mass estimates have relied upon linear regression techniques of single bone measures.
However, the nature of their unusual skeletons makes mass estimation based upon single
linear dimensions problematic. Furthermore, undertaking biomechanical analysis of a
limb bone by applying a mass derived from said limb bone is circular. This study applies
a new volume-based mass estimation method to two species of moa, Dinornis robustus
and Pachyornis australis and tests leg bone strengths using finite element analysis.
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Mounted skeletons of modern ratites were digitised using LiDAR, and minimum
convex hull volumes calculated. The relationship between hull volume and live mass was
used to predict the mass of moa. The estimated masses were: D. robustus 196 kg (155-
245 kg); P. australis 50kg (33-68 kg). Subsequently, finite element analysis was
conducted on femora and tibiotarsi of modern ratites and moa loaded under compression,
bending and torsion. P. australis experienced the lowest values for Von Mises stress
under all loading conditions and is confirmed as highly robust. In contrast, stress values
in the femur of D. robustus were similar to those of modern flightless birds, whilst the
tibiotarsus experienced the highest stress values of any ratite.

Dinornithiformes adopted a variety of biomechanical strategies to cope with the
problem of island flightlessness, with increased limb robusticity not always occurring.
Differences in robusticity between families may indicate habitat preference. P. australis
is associated with sub-alpine localities, and may reflect adaptation to uneven terrain and
poor load predictability. Furthermore, safety factors during locomotion are mediated not
only via bone robusticity, but also postural and behavioural modifications. The use of
multi-body dynamics analysis may further illuminate the trade-off between cursoriality
and safety factors in flightless giant birds.

Symposium 4 (Saturday, November 2, 2013, 8:00 AM)

AN OSTEICHTHYAN-LIKE SKULL FROM SIBERIA AND THE EVOLUTION
OF CROWN GNATHOSTOME BRAINCASE MORPHOLOGY

BRAZEAU, Martin, Naturalis Biodiversity Center, Leiden, Netherlands; GILES, Sam, ,
Oxford, ; FRIEDMAN, Matt, University of Oxford, Oxford, United Kingdom

The phylogenetic placement of Silurian and Devonian fishes remains one of the
greatest impediments to a coherent picture of the early evolution of jawed vertebrates.
Although some cladistic investigations have begun to make progress on this problem, the
state of the field is comparatively immature. The disparity of dermal skeletal characters in
early gnathostome taxa limits the utility of these traits in resolving deep gnathostome
divergences. Neurocrania (braincases) provide rich sources of character information that
can have a profound impact on our understanding of early gnathostome evolution. Here
we report the anatomy of an Early Devonian fish braincase from Siberia with significant
implications for the comparative anatomy of early gnathostome braincases. The skull,
exhibiting an osteichthyan-like dermal skull roof, was examined using high resolution
computed tomography scanning. The results revealed the thin, delicate perichondral shell
of a nearly complete braincase. The tomography renderings show clear anatomical details
including a distinct eyestalk attachment, hyoid arch articulations, and a mediolaterally
narrow basicranium with a network of impressions for the basicranial circulation. Despite
the osteichthyan-like skull roof, the neurocranium is devoid of any clear osteichthyan
synapomorphies. Nevertheless, it lacks any features that might unite it uniquely with the
chondrichthyans, or any lineage of 'placoderm'. In spite of this phylogenetic uncertainty,
the specimen is clearly interpretable in terms of osteichthyan, chondrichthyan, and
arthrodire basicranial anatomy. The result helps deliver a unified perspective on the
neurocranial anatomy of these lineages, but also provides new insights that may assist in
the identification of some previously enigmatic early gnathostomes.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

DIVERSITY IN FROGS (RANIDAE) FROM THE HAGERMAN LOCAL FAUNA,
PLIOCENE OF IDAHO

BREDEHOEFT, Keila, Hagerman Fossil Beds National Monument, Hagerman, ID,
United States, 83332; SAMUELS, Joshua, John Day Fossil Beds National Monument,
Kimberly, OR, United States

Frogs are an abundant but little-studied component of the Hagerman local fauna
(upper Pliocene, Glenns Ferry Formation). The collection at Hagerman Fossil Beds
National Monument includes over 2500 frog specimens, representing about 10% of the
total collection. Part of the difficulty in studying fossil anurans lies in the lack of
resolution of taxon identifications past the family or generic level, especially when using
only isolated, often fragmentary parts, as is most often the case with microfauna. Here we
use a geometric morphometric approach to evaluate the taxonomic affiliations of the
Hagerman frogs and identify characteristics that might allow species diagnoses. A set of
12 landmarks were digitized onto a large sample of ilia from throughout the Hagerman
section. Relative warp and canonical variates analyses indicate the presence of as many
as three ranid species. Species show differences in the shape of the acetabulum, position
of the iliac shaft and supra-acetabular fossa, and the angle of between the dorsal
acetabular expansion and dorsal prominence. The analyses showed a reliable
classification of species, with greater than 80% accuracy in all cases. These results also
confirm the presence of the bullfrog, Rana catesbeiana, a species that has been identified
from the Hagerman fauna, but is generally considered by ecologists to be historically
introduced to Idaho and therefore invasive. In addition, the large sample size from a
range of locality elevations allows us to study morphological variance and relative
species abundance through time. Notably, bullfrogs are not found in strata closest to the
top of the section, possibly indicating a prehistoric displacement from the area.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

REASSESSMENT OF THE 'LAST' GONIOPHOLIDID: DENAZINOSUCHUS
KIRTLANDICUS FROM THE LATE CRETACEOUS OF NEW MEXICO

BREMER, Oskar, Uppsala University, Uppsala, Sweden; KEAR, Benjamin, Uppsala
University, Uppsala, Sweden

The holotype and only known skull of the late Campanian crocodylian,
Denazinosuchus kirtlandicus, from the Kirtland Formation of the San Juan Basin, New
Mexico, was found by the famous fossil collector Charles Hazelius Sternberg and
recognized as a late-surviving member of the Goniopholididae by the Swedish vertebrate
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palacontologist Carl Wiman in 1932. The specimen comprises most of the right-hand side
of the cranium from the posterior edge of the external naris to the anterior margin of the
supratemporal fenestra. Three-dimensional CT-imaging carried out for this study has also
identified an additional isolated right squamosal. Parsimony and Bayesian phylogenetic
analyses of D. kirtlandicus, rescored into the most comprehensive published data sets of
Neosuchia and Goniopholididae, confirmed its placement as a derived goniopholidid, as
well as the 40 million year stratigraphical range extension of the clade into the latest
Cretaceous. Denazinosuchus  kirtlandicus occurred sympatrically alongside three
alligatoroid genera in the non-marine Kirtland, and the underlying estuarine Fruitland
Formation: Brachychampsa, Leidyosuchus, and the colossal apex carnivore Deinosuchus.
Only Brachychampsa has been found sympatrically with D. kirtlandicus, implying that
these taxa must have partitioned their environment via contrasting feeding ecologies.
Indeed, a relative warps assessment of two-dimensional landmark data mapped from
skull shape shows that D. kirtlandicus conforms to a generalist predator morphotype. In
contrast, Brachychampsa was clearly a specialist durophagous feeder, perhaps feeding on
turtles and benthic molluscs.

Technical Session XIV (Saturday, November 2, 2013, 11:00 AM)

CAN MORPHOLOGY PREDICT DIETARY ECOLOGY IN LIVING AND
EXTINCT BIRDS OF PREY?

BRIGHT, Jen, University of Bristol, Bristol, United Kingdom; COBB, Samuel, Hull
York Medical School, York, United Kingdom; MARUGAN-LOBON, Jesus, Universidad
Autonoma de Madrid, Madrid, Spain; RAYFIELD, Emily, University of Bristol, Bristol,
United Kingdom

Birds are one of the most diverse clades of modern vertebrates, and have historically
been regarded as a classic group in which to study adaptation through evolution.
Different lineages of birds often display remarkable convergence in their cranial and beak
morphologies, frequently presumed to be associated with similarity in dietary niche. We
tested this assumption by performing Geometric Morphometric (GMM) analyses within a
subset of extant neognathous birds, the diurnal birds of prey. Recent molecular
phylogenies have classified this group as polyphyletic. There are therefore multiple
examples of convergence within this subset of birds, for instance between the falcons
(Falconidae) and hawks (Accipitridae), or between the Old World vultures (Accipitridae)
and New World vultures (Cathartidae). Three-dimensional landmarks and semi-
landmarks were collected from the beaks and skulls of diurnal raptors. Principal
Components Analysis shows that carrion feeders (the Old and New World vultures) tend
to cluster together in morphospace regardless of phylogeny, indicating strong
morphological as well as dietary convergence. Elsewhere, there is considerable
morphospace overlap between falconids and accipitrids. This indicates that although the
skull morphology of predatory birds is highly constrained overall, it does not appear to be
a strong predictor of preferred prey even in birds with highly specialized diets. Dietary
niche may be predicted based on cranial morphology in some species, but this is the
exception rather than the rule: feeding ecology alone is insufficient to explain the variety
of forms seen in extant birds of prey. This highlights the importance of establishing an
extant framework for applications of GMM to fossil taxa and questions of paleoecology.

Technical Session IX (Friday, November 1, 2013, 8:00 AM)

PREVALENCE, ORIGIN, AND ANATOMY OF DENTICLE AMPULLAE IN
THEROPOD DINOSAUR TEETH

BRINK, Kirstin, University of Toronto Mississauga, Mississauga, ON, Canada, LSL
1C6; LEBLANC, Aaron, University of Toronto Mississauga, Mississauga, ON, Canada;
EVANS, David, Royal Ontario Museum, Toronto, ON, Canada; REISZ, Robert,
University of Toronto Mississauga, Mississauga, ON, Canada

Ziphodont teeth are typified by denticles extending apico-basally along the mesial
and distal carinae, and are ubiquitous among toothed theropod dinosaurs. A unique
structure, the ampulla, has been previously identified in thin section between the bases of
adjacent denticles along the distal carinae of Albertosaurus. The ampulla is a void in the
dentine that is connected to the external surface of the tooth via a channel in the enamel.
The channel and ampulla are hypothesized to function as a 'kerf and drill', which mitigate
tensional stress exerted on the carina during feeding and prevents the propagation of
cracks through the tooth. However, it is unknown if ampullae form before tooth eruption,
or are created in response to stresses during feeding. Although ziphodonty occurs in
numerous amniote clades, the presence of ampullae has only been accurately documented
in Albertosaurus. The widespread presence of ampullae within Theropoda could
represent an important innovation in the evolution of carnivorous feeding behavior.

To examine the pervasiveness of ampullae in theropods, teeth from six taxa
(Tyrannosaurus rex, Coelophysis bauri, Carcharodontosaurus saharicus, Troodon
Jformosus, Allosaurus fragilis, and an indeterminate dromaeosaurid) were examined
histologically. Results show that ampullae are present in all theropod taxa examined here,
with the exception of Troodon. Contrary to previous hypotheses, ampullae are present on
both the mesial and distal carinae, and are not encircled by a layer of enamel, but rather
are composed of atubular dentine. In order to assess how these structures develop, an
unerupted tooth of 4. firagilis was thin-sectioned to determine if the enamel channel and
ampulla are present before the tooth becomes part of the functional tooth row, or if it
forms after eruption in response to external stress on the denticles. Interestingly, the
unerupted tooth of 4. fragilis does not have an enamel channel or ampulla, indicating that
ampullae are only present in functional teeth and thus are the result of stress, not
developmental history. These results suggest that the ampulla is a reparative structure in
which the dentine immediately surrounding an enamel crack is remodeled to stop the
propagation of the crack and prevent catastrophic breakage or infection of the tooth. The
functional implications of this evolutionary novelty may have played an important role in
the radiation of this diverse group of terrestrial carnivores.
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Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

MOLAR MORPHOLOGY AND FUNCTION OF HALDANODON EXSPECTATUS
(DOCODONTA, MAMMALIAFORMES)

BRINKKOTTER, Janka J., Universitit Bonn, Bonn, Germany; MARTIN, Thomas,
Universitit Bonn, Bonn, Germany

In the history of mammalian evolution a talonid-like crushing zone in the lower
molars convergently evolved up to three times before the appearance of the
Tribosphenida. The most basal group with such “pseudotribosphenic” teeth are the
docodonts. They possess a fairly derived dentition with a mesially situated
“pseudotalonid”.

To examine the dental function of Haldanodon, a large number of isolated teeth and
upper and lower tooth rows from the Kimmeridgian of the Guimarota coal mine in
Portugal were studied by SEM, synchrotron, and micro-CT. Wear facets were mapped
and their striation recorded which served together with 3D models as the basis for an
analysis of the chewing cycle with the Occlusal Fingerprint Analyser (OFA). By OFA
analysis, the occlusal relationships of Haldanodon molars were reconstructed in detail.
Previous models with an occlusion of the upper molars in between the lower molars and
contact of the mesial part of the upper molar with the distal part of the lower molar were
confirmed. The distal part of the upper molar contacts the mesial part of the following
lower molar. This implies that the “pseudoprotocone” actually occludes mesiolingually of
the “pseudotalonid”. Therefore the amount of crushing occurring in the “pseudotalonid”
is actually quite small. Instead, the majority of the crushing function is conducted in the
distally situated “pseudotrigon” of the upper molar by cusp b of the lower molar.

The OFA-analysis also revealed a considerable “overbite” in the molars of
Haldanodon, with main cusp a of the lower molar occluding beyond the dental crown-
root-boundary of the upper molar. This overbite is compensated by grooves in the maxilla
between the upper molars. Noteworthy is also a change from mesially heavier worn
molar tooth rows in juvenile specimens to distally heavier worn molar tooth rows in older
specimens probably due to a distally shifted chewing focus, a relatively thin enamel layer
and highly abrasive food.

Symposium 3 (Friday, November 1, 2013, 10:15 AM)

PRELIMINARY SEQUENCE STRATIGRAPHY OF THE CEDAR MOUNTAIN
FORMATION OF UTAH WITH U-PB LA-ICP-MS DETRITAL ZIRCON AGES
FOR EACH SEQUENCE

BRITT, Brooks, Brigham Young University, Provo, UT, United States, 84602;
GREENHALGH, Brent, Wexpro, Salt Lake City, UT, United States; MORI, Hirotsugu,
University of Alaska Fairbanks, Fairbanks, AK, United States; MACKAY SORENSEN,
Amanda, Ridgeland Operating Systems, Lindon, UT, United States; SCHEETZ, Rodney,
Brigham Young University, Provo, UT, United States

The Cedar Mountain Formation has produced a wealth of vertebrate fossils but
assessing their ages and the ages of the units from which they are derived has been
hampered by a reliance on lithostratigraphy and a paucity of volcanic ash beds usually
required for radiometric ages. Here, we summarize our efforts to (1) place the formation
into a chronostratigraphic framework using sequence stratigraphic methods (using 42
measured sections) and (2) determine the ages of these sequences via dating of detrital
zircons (DZ) using U-Pb laser ablation inductively coupled plasma mass spectrometry
(LA-ICP-MS) methods applied to >50 DZ samples of silty mudstones.

The base of the Cedar Mountain Formation in Utah (DZ maximum depositional age
124 Ma) is separated from the underlying Morrison Formation by an unconformity
spanning 25 Ma, whereas the top of the formation has an **Ar/*’Ar age of 97 Ma and is
bounded above by the initial transgression of the Western Interior Seaway. Between these
bounding surfaces we utilize significant terrestrial erosional surfaces and paleosols to
discriminate at least three major sequences. From oldest to youngest these are (1) the
Yellow Cat Sequence (124 to ~119 Ma [Buckhorn Conglomerate Member + Yellow Cat
Member + Poison Strip Member]); (2) the Ruby Ranch Member Sequence (~116 to ~108
Ma); and (3) the Mussentuchit Sequence (~104 to 97 Ma [Mussentuchit Member +
Dakota Sandstone/Naturita Formation, from the San Rafael Swell to Moab]); paleovalley
incision suggests the Mussentuchit Sequence consist of multiple subsequences.

Although the Cedar Mountain Formation in the forebulge area of the basin is ~100
m thick it spans ~27 Ma, early Aptian to early Cenomanian. The recognition of the three
sequences permits temporal correlation of vertebrate quarries within each sequence
throughout the formation, eliminating the errors of facies-based correlations. For
example, even though Falcarius and Utahraptor have not been found together they are
part of the Yellow Cat Sequence along with Gastonia plus an array of sauropods and
ornithopods. Furthermore, the radiometric age brackets for these sequences facilitates
comparison with coeval faunas elsewhere.

Technical Sesssion XII (Friday, November 1, 2013, 3:00 PM)

A NEW, PHYLOGENETICALLY SIGNIFICANT ALLIGATOROID FROM THE
LATE CRETACEOUS (CAMPANIAN) OF MEXICO

BROCHU, Christopher, University of Iowa, Iowa City, IA, United States, 52242;
LANGSTON, Wann, Univ of Texas at Austin, Austin, TX, United States; ROWE,
Timothy, Univ of Texas at Austin, Austin, TX, United States

A small short-snouted crocodylian from the Late Cretaceous of Baja California
helps fill the substantial morphological gulf separating the earliest globidontans (forms
resembling living alligators) from more basal alligatoroids. It was collected from upper
Campanian deposits informally known as the “El Gallo Formation” and is one of the
oldest known crocodylians. The specimen is from an animal less than 2.5 m in length. It
has a short, flat snout and remarkably flattened anvil-like teeth at the back of the
maxillary series. The distal dentary teeth are also expanded, and the lateral margin of the
suborbital fenestra is bowed medially, forming a bony shelf adjacent to the enlarged
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posterior teeth found in other short-snouted and possibly durophagous crocodylians. It
shares several derived character states with other globidontans, such as the absence of a
notch between the maxilla and premaxilla, and the shape of the skull is similar to that of
the Campanian-Maastrichtian globidontan Brachychampsa, but unlike Brachychampsa
and other globidontans, the El Gallo form preserves several character states currently
optimized as plesiomorphic within Alligatoroidea, including a frontal forming a
substantial part of the supratemporal fenestral margin and fourth and fifth maxillary
alveoli of nearly the same size. A phylogenetic analysis supports a sister group
relationship between the new form and all other globidontans. It also reinforces a North
American origin for Globidonta and other basal alligatoroid clades, with multiple
dispersal events to Eurasia and South America. Moreover, the morphology of the snout is
consistent with a specialized, possibly durophagous, condition for the ancestral alligatorid
and a reversal toward a more generalized morphology in living forms.

Technical Session VIII (Thursday, October 31, 2013, 1:45 PM)

THE INFLUENCE OF SAMPLING ON THE FOSSIL RECORD OF PALEOZOIC
SYNAPSIDS, AND THE EFFECT OF OLSON’S EXTINCTION ON THEIR
EVOLUTION

BROCKLEHURST, Neil, Museum fiir Naturkunde, Berlin, Germany; KAMMERER,
Christian, Museum fiir Naturkunde, Berlin, Germany; FROBISCH, Jorg, Museum fur
Naturkunde, Berlin, Germany

Synapsids dominated the terrestrial realm between the late Pennsylvanian and the
Triassic. Their early evolution includes some of the first amniotes to evolve large size,
herbivory and macro-carnivory. However, little research has been done on the changes in
diversity occurring in synapsids during the earliest period in their evolution, or on the
potential effects of anthropogenic sampling bias on their record. Here synapsid diversity
is assessed between the Carboniferous (Moscovian) and the Middle Permian
(Capitanian). A raw, taxic diversity (richness) estimate is generated, and two separate
methods are used to correct for sampling bias. A recently published modification of the
residual diversity method is applied to remove the effect of anthropogenic sampling bias,
and a supertree is generated using the matrix representation with parsimony method to
infer ghost lineages and obtain a phylogenetic diversity estimate.

Evidence of significant anthropogenic sampling bias is suggested by a strong
positive correlation between the number of amniote-bearing collections and the taxic
diversity of synapsids. The patchiness of the geographic distribution of fossils also
highlights the gaps in our knowledge.

Previous analyses of tetrapods have indicated a mass extinction between the Early
and Middle Permian (Olson’s extinction). Sampling-corrected diversity curves of
Synapsids support significant extinction in this clade across the Kungurian/Roadian
boundary, in which Edaphosauridae and Ophiacodontidae disappear and
Sphenacodontidae experiences a large decrease in diversity. However, the extinction does
not affect all synapsid groups equally; Therapsida and Caseidae increase in diversity
across the boundary. Whilst the uncorrected diversity curve indicates a recovery from the
extinction during the remainder of the Roadian, the sampling-corrected diversity curves
indicate that diversity remains low, with further extinction amongst Sphenacodontidae
and Caseidae. It is concluded that this extinction marks the turnover between the
‘pelycosaur’-dominated fauna of the Early Permian and the Therapsid-dominated fauna
of the late Permian.

Technical Session VII (Thursday, October 31, 2013, 3:30 PM)

BODY SIZE RELATED TAPHONOMIC BIASES IN THE LATEST
MAASTRICHTIAN; IMPLICATIONS FOR THE END-CRETACEOUS
EXTINCTION

BROWN, Caleb, University of Toronto, Toronto, ON, Canada, M5S 2C6; CAMPIONE,
Nicolas, University of Toronto, Toronto, ON, Canada; EVANS, David, Royal Ontario
Museum, Toronto, ON, Canada

The Late Maastrichtian (Cretaceous) remains one of the best systems for
investigating evolutionary and ecological dynamics leading up to mass extinction events,
and offers a chance to understand the processes that drive major biotic shifts in Earth’s
history. The Hell Creek Formation (HCF), and equivalent beds of the northwestern USA,
represent the best studied and most well-sampled dinosaur dominated ecosystem of the
Late Maastrichtian and hence remain a focal point for studies of diversity patterns and
dinosaur community structure immediately before the end-Cretaceous mass extinction.
The dinosaur body size distribution within the assemblage of the HCF, as with other
alluvial-paralic systems, shows a negative skew in which large taxa are more diverse than
small taxa. This represents a non-analogue condition, opposite from size distributions in
modern ecosystems, and can be interpreted as either reflecting an ecological signal, or
due to a taphonomic signature. Here we quantitatively test for the presence of a
taphonomic size bias in the HCF by testing for correlations between body mass (range:
0.26-12,000 kg) and multiple taphonomic indices (skeletal completeness, date of
description, taphonomic mode, and relative abundance). We find strong evidence for a
taphonomic size bias acting to decrease the completeness and articulation of species less
than 60 kg. Species greater than 60 kg show a logarithmic rate of discovery, nearing a
plateau, whereas those smaller than 60 kg show an increasing rate of discovery. Large
taxa were also systematically more abundant than smaller taxa when all census data were
analyzed. Finally, results are independent of taxonomic synonymy and formational
boundaries, tested by contrasting results of taxonomic lump/split datasets and comparing
results for the HCF only, and the HCF and Lance combined datasets. All results can be
explained by a single strong taphonomic bias against small skeletons. Such a process will
also directly decrease the apparent diversity of small taxa, and thus have major
implications for how community structure and diversity dynamics are interpreted leading
up to the end-Cretaceous mass extinction event.

October 2013—PROGRAM AND ABSTRACTS

Preparators' Session (Thursday, October 31, 2013, 10:15 AM)

PRACTICAL METHODS FOR THE USE OF CYCLODECANE IN
VERTEBRATE MICROFOSSIL PREPARATION

BROWN, Gregory, University of Nebraska State Museum, Lincoln, NE, United States,
68588-0514

Since 1995, cyclododecane (CDD), a waxy cyclic alkane hydrocarbon that sublimes
at room temperature, has found increasing use by conservators as a temporary binder,
facing, barrier coat, consolidant or mounting medium in the conservation of a range of
fragile objects from ceramics and textiles to ancient paintings and frescoes. Over the past
decade, CDD’s unique and advantageous properties have led to its adoption by vertebrate
paleontology preparators for a variety of uses, including temporary fills during molding
or reinforcing support during transportation, but its primary use is as a temporary mount
or “work-holder” for delicate microfossils during preparation. The basic concepts of the
latter use have been presented before: the specimen or its containing block of matrix is
partially imbedded in a small container of melted CDD which is then secured to a work
platform that can be easily held and manipulated under the microscope. However, the
details and nuances of carrying out this procedure safely (for both the specimen and the
preparator) have not been presented adequately. In addition to its support function, CDD
can be used during micro-preparation to provide protection for fragile elements
previously exposed and as a “warning-cushion” for edges of access while working inside
enclosed cavities (such as endocrania). CDD is also useful as a temporary consolidant of
non-cohesive matrix in cases where removal of matrix would otherwise result in collapse
of the enclosed specimen. Since CDD is hydrophobic and insoluble in strong polar
solvents, consolidation of otherwise porous matrix and specimen also allows use of the
“water-bead” technique to enhance visual differentiation of matrix and bone. The proper
use of special tools and the selective warming (or not) of specimens is key to the
successful application and removal of CDD in these and other micro-prep procedures.
Although the MSDS indicates that CDD has low toxicity, thorough safety studies have
not been conducted. CDD is known to be a bioaccumulant with primary routes of entry
through respiration and skin absorption. It is strongly recommended that heating, melting
and application of CDD be done under a fume hood and gloves and safety glasses be
worn during use.

Poster Session IT (Thursday, October 31, 2013, 4:15 - 6:15 PM)

EQUUS OCCIDENTALIS LEIDY FROM ASPHALTO, KERN COUNTY,
CALIFORNIA

BROWN, Kristen, Natural History Museum of Los Angeles County, Los Angeles, CA,
United States, 90007; SCOTT, Eric, San Bernardino County Museum, Redlands, CA,
United States; AKERSTEN, William, Idaho State University, Pocatello, ID, United
States

The Asphalto vertebrate fossil locality near Buena Vista Lake in Kern County,
California has produced mammal fossils dating to the Blancan and Rancholabrean North
American Land Mammal Ages (NALMAs). The locality is situated in the Tulare
Formation, which regionally has yielded Blancan vertebrates including Borophagus,
Ischyrosmilus, and Equus. At Asphalto, younger Rancholabrean fossils derive from
asphaltic sediments inset into the older Tulare Formation.

Two upper teeth of Blancan Equus from Asphalto were combined with a left P3
from an undiagnosed locality in Tuolumne County, California to erect the species Equus
occidentalis Leidy 1865. The Tuolumne specimen was later chosen as the lectotype.
Because the lectotype locality is not known, topotypal fossils are unavailable. This,
coupled with the lack of specific diagnosticity in any of the original specimens, has led to
the determination that the name E. occidentalis is technically a nomen dubium.

Despite this, the name Equus occidentalis continues to be employed in Pleistocene
mammalian paleontology — especially at the Rancho La Brea asphalt locality, where the
name is frequently assigned to large horse fossils from that site. Because of the
prominence of the Rancho La Brea biota in late Pleistocene studies throughout North
America, usage of the species name in this sense has been promulgated at many other
sites. Another, less common interpretation suggests that E. occidentalis may be a valid
plesippine equid dating to the Blancan NALMA. This view employs lower cheek teeth
from the Tulare Formation exhibiting with deep ectoflexids — a diagnostic character of
plesippine equids — to buttress the definition of the species as defined from Asphalto,
effectively disregarding the Tuolumne lectotype.

We examined horse fossils from Asphalto and from other non-asphaltic localities in
the Tulare Formation, confirming that plesippine fossils are abundant. However, dental
metrics reveal at least two plesippine species, including medium- and large-sized forms,
in the Blancan component of this formation. The paratypes of Equus occidentalis from
Asphalto lack any diagnostic characters, and cannot be confidently assigned to either the
larger or the smaller equid morphs from the Tulare Formation based upon size. The
plesippine nature of other equid teeth from this formation is therefore irrelevant to
resurrecting the nomen as a valid species. E. occidentalis is still best considered a nomen
dubium, and should not be employed in Pleistocene studies for either Blancan or
Rancholabrean equids.

Preparators' Session (Thursday, October 31, 2013, 11:30 AM)
FOSSIL SPECIMENS AS THEORETICAL MODELS

BROWN, Matthew, The University of Texas at Austin, Austin, TX, United States, 78758

The study of fossil vertebrates is based on anatomical remains preserved in the
geological record. These remains are excavated, prepared in the laboratory, and housed in
museum collections, at which point they are defined most broadly as natural history
specimens. Of those three transformative steps, the act of preparation is often the most
time consuming and requires the most extensive human interaction with the fossil. For
the purposes of research, museum specimens are generally assumed to a) represent a
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natural organism, and b) to remain static through their life in the collections. However,
fossils are a result of a complex interaction between biological and geological processes
subject to physical and chemical alteration both prior to discovery and continuing through
their museum life.

Often mischaracterized as a purely technical activity centered on accurate exposure
of anatomy, fossil preparation is in fact a process of scientific interpretation. Reducing
error is certainly a focus of preparation, but in practice, decision-making is based on the
judgment of a worker in the laboratory. For example, identification of a “natural” margin
between cancellous tissue and matrix near the epiphysis of a limb bone is often
impossible because this boundary results from an interface between multiple types of
materials. Therefore, an artificial determination of “bone surface” is produced through
interpretation of physical evidence. The end result of the process is a physical
representation of a theoretical model created by an individual combing knowledge of
anatomy, geology, and chemistry with skilled manipulation of materials.

Furthermore, alteration of specimens continues throughout their museum lifetime.
Agents of deterioration are constantly acting upon specimens, and specimens are
periodically re-prepared or conserved. Museum specimens change four-dimensionally;
their physical properties can vary through time. Thus, observations that inform scientific
theories may not be reproducible at any given point on the continuum. Consideration of
specimens as ever-shifting theoretical models allows a unique opportunity for study of
philosophical concepts regarding scientific practice.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

SPECIES RELATIONSHIPS OF COPEMYS (RODENTIA, CRICETIDAE)
SPECIMENS RECOVERED FROM THE MIDDLE MIOCENE BARSTOW
FORMATION

BROWNE, lan, Oklahoma State University Center for Health Sciences, Tulsa, OK,
United States, 74107; SMITH, Kent, Oklahoma State Univ Center for Health Sciences,
Tulsa, OK, United States

Six species of the cricetid genus Copemys have been reported from the middle
Miocene Barstow Formation: the small-sized C. pagei; the medium-sized C. russelli, and
C. tenuis; and the large-sized C. longidens, C. barstowensis, and C. esmeraldensis. Our
analysis of specimens housed at the University of California Museum of Paleontology,
the San Bernardino County Museum, and within new collections made by the Sam Noble
Oklahoma Museum of Natural History suggest the genus is over-split in the Barstow
Formation and that no more than three species of Copemys are represented. Specimens
recovered from the late Hemingfordian (He2) and early Barstovian (Bal) localities are
normally distributed with respect to size. Morphological characters historically used at
Barstow to differentiate Copemys species (e.g. anterocone/-id symmetry, mesoloph/-id
length, and presence/absence of protolophule I) are equally represented throughout this
normal distribution, suggesting these specimens represent a single relatively small
species. In the past, all Copemys fossils recovered from the He2- and Bal-age strata of
the Barstow Formation have been identified as C. pagei. Our analysis suggests that these
specimens are larger than C. pagei, and in terms of size, are more consistent with
identification as either C. tenuis or C. russelli. High in the stratigraphic sequence, at the
late Barstovian (Ba 2) “Rodent Hill” locality and above, Copemys specimens are
bimodally distributed with respect to size and statistically significant correlations occur
between size classes and morphological character states suggesting the presence of two
taxa. The smaller taxon is characterized by its size, the possession of long mesoloph/-ids,
and strong development of protolophule I on the upper first and second molars. The
larger taxon is characterized by its size, short mesoloph/-ids, and the absence of
protolophule T on the upper first and second molars. These morphological characters are
consistent with identification of the smaller species at this stratigraphic level as C.
russelli and the larger species as C. longidens. Below the level of “Rodent Hill”, in older
Ba2-age strata, the Copemys sample size is relatively small. These older Ba2 specimens
exhibit a normally-distributed wide range in size, and do not display statistically
significant correlations between morphological character states and size. Currently the
species relationships between these early Ba2 specimens and the older He2-Bal and
younger late Ba2 specimens remain unclear.

Romer Prize Session (Thursday, October 31, 2013, 8:30 AM)

THE PHYLOGENY OF COELUROSAURIAN THEROPODS (ARCHOSAURIA:
DINOSAURIA) AND PATTERNS OF MORPHOLOGICAL EVOLUTION
DURING THE DINOSAUR-BIRD TRANSITION

BRUSATTE, Stephen, University of Edinburgh, Edinburgh, United Kingdom

In one of the great evolutionary transitions in the history of life, birds evolved from
theropod dinosaurs. This transition has emerged as a case study for understanding the
origins of major clades, body plans, and ecological behaviors, thanks to a rapidly
expanding fossil record of early birds and their closest dinosaurian relatives. Despite a
flurry of recent work on avian origins, however, there remains little consensus on the
phylogenetic relationships of the coelurosaurian theropods (birds and their closest
relatives) and there has been little work on large-scale macroevolutionary patterns during
the theropod-bird transition. I conducted a comprehensive species-level phylogenetic
analysis of Mesozoic coelurosaurs, building upon the longstanding Theropod Working
Group (TWiG) project by adding new data focused primarily on basal (non maniraptoran)
coelurosaurs. Parsimony analysis of the dataset, which is approximately twice the size of
previous TWiG analyses (150 taxa, 853 characters), produces a well resolved phylogeny.
Salient results include the placement of Tyrannosauroidea (including Dilong and
Guanlong) as the most basal major coelurosaurian subclade; the position of Bicentenaria,
Zuolong, and Tugulusaurus near the base of Coelurosauria; and the recovery of a derived
maniraptoran clade that includes alvarezsauroids, therizinosauroids, oviraptorosaurs, and
paravians to the exclusion of ornithomimosaurs and tyrannosauroids. The phylogeny was
used as a framework to study trends in morphological disparity (anatomical variability)
and rates of character change across the theropod-bird transition. Basal avialans overlap
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in morphospace with their closest non-avialan kin and there is no significant statistical
separation between them, demonstrating that, in general anatomical terms, birds were
merely part of a continuum of coelurosaurian morphological evolution. However, the
origin of Avialae and proximal nodes on the tree are associated with significantly
elevated rates of discrete character change. This suggests that the origin of major groups
on the tree of life may involve an uptick in the pace of morphological change.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

EXTERNAL AND INTERNAL ANATOMY OF A BLUE WHALE FETUS:
DOCUMENTING MILESTONES IN BALAENOPTERID DEVELOPMENT

BUCHHOLTZ, Emily, Wellesley College, Wellesley, MA, United States, 02481;
ROSTON, Rachel, Wellesley College, Wellesley, MA, United States

The secondary entry of cetaceans into aquatic habitats required the reorganization of
multiple mammalian anatomical systems. The development of living cetaceans provides
clues to the sequence and timing of this evolutionary transition. The broad outlines of
early development in delphinid odontocetes are well known, allowing comparisons to the
more rarely studied mysticetes. We describe the anatomy of a 130 mm blue whale
(Balaenoptera musculus) fetus collected at the Donkergat Whaling Station in Saldanha
Bay, South Africa in 1922. Externally, it resembles odontocete embryos in lacking both a
caudal fluke and a dorsal fin. In contrast, it exhibits an elongate rostrum, a resorbed
umbilical hernia, partially exposed corneas, and spatial separation of the anus and
genitalia, all of which are typical of the first stage of odontocete fetal development (Fetal
Stage 20). Internal anatomy was studied noninvasively using microCT. The larynx
displays the distinctive U-fold and laryngeal sac characteristic of mysticetes. The axis of
the triangular heart lies at an angle of about 40° to that of the vertebral column, and its
ventricles are thin-walled spheres that are independent of each other. Dermal ossification
of the cranial bones has begun, but the endochondral skeleton is completely cartilaginous.
The shape and position of the maxilla suggest that the earliest stages of the distinctive
mysticete skull telescoping process are in progress, but there is no indication of occipital
overlap posteriorly. We propose a model of changes in B. musculus body length by
gestational age by integrating previous observations of its reproductive and migration
cycles, records of fetal size by date of catch from the International Whaling Statistics
database, and patterns of embryonic and fetal growth in other mammals. This model
predicts that the described specimen was approximately 65 days post conception at the
time of death. Comparisons of this specimen and previously described congeneric
embryos with those of delphinid odontocetes reveal striking parallels in size, age, and
external morphology. Nevertheless, multiple uniquely mysticete traits of visceral and
skeletal anatomy are already in place before the onset of balaenopterid fetal growth.

Preparators' Session (Thursday, October 31, 2013, 9:15 AM)

DAMAGE CONTROL, SAFETY, AND PREPARATION ON A VOLUNTEER-
BASED EXCAVATION OF AN IN SITU BONEBED AT THE MAMMOTH SITE
OF HOT SPRINGS, SD, INC.

BUGBEE, Monica M., Mammoth Site of Hot Springs, SD, Inc., Hot Springs, SD, United
States, 57747; WILKINS, William J., Mammoth Site of Hot Springs, SD, Inc., Hot
Springs, SD, United States

The Mammoth Site of Hot Springs, SD, Inc., a 501 (C) 3 non-profit organization
located in the Black Hills of South Dakota, houses a 26,000 year old in situ bonebed
containing non-permineralized fossils of over 60 mammoths. The bonebed was deposited
inside a sinkhole fed by a hot spring, which acted as a natural trap for mammoths and
other Pleistocene fauna. For six weeks each year, volunteer dig crews organized through
two outside non-profit organizations come to the Mammoth Site to excavate. The typical
volunteer excavator is usually retired, with a long held interest in paleontology or
archaeology, but little to no experience in excavation. Many participants also have
mobility or balance concerns. Because excavations occur amongst approximately 1,500
in situ mammoth bones in a high relief bonebed, having a limited mobility dig crew
creates serious challenges for excavator safety, specimen safety and enforcing proper
excavation methods. At the close of the 2012 dig season, an excavation-related damage
and preparation report was compiled recording causes of damage to in situ specimens. Of
the 67 specimens requiring treatment, 65% sustained preventable damage, caused
primarily by foot traffic, bumping and poor digging habits. Results of the report
prompted a reevaluation of excavation and safety training for volunteers. Instructional
methods were refocused with heavy emphasis on preventative safety and proper
excavation. The new training program is designed to mitigate difficulties caused by
limited mobility without alienating volunteers, some of whom come to the Mammoth Site
with unrealistic expectations, but end up as donors or off-season volunteers. The
approach will first be implemented during the July 2013 excavation, with new measures
including an expanded introductory lecture covering safety and the goals of in situ
preservation, more individualized hands-on instruction, and restrictions on unnecessary
movement of volunteers throughout the bonebed. Additionally, each excavator will be
required to devote a set amount of time to pathway maintenance and overburden removal
in order to improve safety and create more excavation space, respectively. Excavation
and damage reports from the 2012 and 2013 field seasons are presented and contrasted.
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Technical Session IX (Friday, November 1, 2013, 9:00 AM)

THE MYOLOGICAL CONSEQUENCES OF EXTREME LIMB REDUCTION:
NEW INSIGHTS FROM THE FORELIMB MUSCULATURE OF ABELISAURID
THEROPODS

BURCH, Sara, Stony Brook University, Stony Brook, NY, United States, 11794

Forelimb reduction occurred independently in multiple lineages of theropod
dinosaurs, with highly divergent morphologies exhibited by each lineage. Although
tyrannosaurs are renowned for their tiny, two-fingered forelimbs, the degree of their
reduction in length is surpassed by abelisaurids, which possess an unusual morphology
distinct from that of other theropods. Although short, the forelimbs of abelisaurids are
robust and exhibit numerous crests, tubercles, and scars that allow for inferences of
muscle attachment sites. Phylogenetically-based reconstructions of the musculature were
used in combination with close examination of the osteology to create detailed muscle
maps of the forelimbs, and patterns of the muscular and bony morphology were
compared with those of extant tetrapods with reduced or vestigial limbs. Although
abelisaurids display a typical distal-to-proximal directionality of reduction of the
forelimb, they also possess several osteological and myological features not found in the
reduced limbs of extant tetrapods. Most tetrapods with reduced or vestigial limbs exhibit
some amount of reduction of the elements of the shoulder girdle, especially in cases
where the distal reduction is substantial. Abelisaurids, by contrast, do not show any
reduction in the size of the pectoral elements relative to body size, despite the advanced
stages of reduction in the antebrachium and manus. The morphology of the
scapulocoracoid and humerus points to retention of well-developed adductor and retractor
musculature accompanied by a de-emphasis on abduction and protraction. Fusion of
many of the antebrachial muscles into a set of flexors and extensors is common in other
tetrapods and likely also occurred in abelisaurids. However, the lack of ossified carpals in
all ceratosaurs regardless of forelimb development, along with unique tubercles on the
antebrachial elements of abelisaurids, indicates that the muscles attaching to the carpus
may not have been lost in these taxa, as they typically are in lizards with reduced
forelimbs. Abelisaurids show some signs of the advanced stages of forelimb reduction
preceding limb loss, while also retaining and developing features that suggest that the
forelimb was not completely vestigial. The conformation of abelisaurid forelimb
musculature was unique among theropods and further emphasizes the unusual
morphology of the forelimbs in this clade.

Poster Session IIT (Friday, November 1, 2013, 4:15 - 6:15 PM)

A PHYLOGENETIC ANALYSIS OF WOODBINESUCHUS BYERSMAURICEI,
AND A POTENTIAL NEW CLADE OF NEOSUCHIANS

BURKEY, Matthew, University of lowa, lowa City, IA, United States, 52246

Goniopholididae includes neosuchian crocodyliforms known from the Jurassic and
Cretaceous of Laurasia that are superficially similar to living crocodylians, but the group
has been used as a wastebasket for Jurassic and Cretaceous crocodyliforms lacking
specializations that would link them with other groups. Woodbinesuchus byersmauricei
was first referred to Goniopholididae due to the imbricating rectangular osteoderms and
lack of a mandibular fenestra thought to be distinctive of goniopholidids. No
phylogenetic analysis was performed in the original description, leaving its designation as
a goniopholidid based solely on character presence. In this study, I reexamined available
material of Woodbinesuchus and scored it for a phylogenetic analysis in the software
package TNT using the traditional search method. The analysis consisted of 65 taxa and
216 characters and resulted in 786 most parsimonious trees (MPTs). Woodbinesuchus
was not returned as a goniopholidid; the strict consensus placed it in a polytomy. In many
MPTs, Woodbinesuchus grouped with two other crocodyliforms, Denaziosuchus and
Vectisuchus, which had previously been assigned to Goniopholididae. All three taxa are
from the Late Cretaceous. When the three are recovered as a clade, the neosuchians form
the sister group to Goniopholididae + Eusuchia. However, Woodbinesuchus is labile,
resulting in the tree collapsing into a polytomy with other Neosuchia in the strict
consensus. Further examination of Woodbinesuchus should help to reduce its lability and
determine if this small clade is real or not.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

GROWTH, DEVELOPMENT, AND THE PROBLEM OF ANKYLOSAURIAN
ONTOGENY

BURNS, Michael, University of Alberta, Edmonton, AB, Canada, T6G 2E9; HAY ASHI,
Shoji, Steinmann Institute for Paleontlogy, Bonn, Germany; CURRIE, Philip, University
of Alberta, Edmonton, AB, Canada; WATABE, Mahito, Hayashibara Museum of Natural
Science, Okayama, Japan

Bone histology has emerged as a powerful tool for examining the biology, growth
dynamics, physiology, and reproductive strategies of extinct organisms, including
dinosaurs. This technique, however, has not been extensively applied to the armored
dinosaurs, and has focused predominantly on postcranial osteoderms. Because
ankylosaurs generally form a rare component in most dinosaurian faunas, especially with
respect to confidently identifying juvenile material, their ontogenetic variation is not well
understood. Here paleohistological techniques are used on juvenile ankylosaur material
for the first time to examine the ontogeny of their postcrania and armor.

Taxonomic sampling included an indeterminate ankylosaurid, Edmontonia,
Euoplocephalus, Gargoyleosaurus, an indeterminate nodosaurid, and Pinacosaurus
(juveniles). Osteoderms of the cervical region in ankylosaurids overlic a basal band of
bone that has a smoother texture than the external osteoderms. The cervical half-rings of
the basal ankylosaur Gargoyleosaurus show thick, organized collagen bundles in their
primary structure, which is a characteristic retained in the derived nodosaurid
Edmontonia. This indicates metaplastic mineralization of the dermis. The same is true for
the cervical osteoderms of derived ankylosaurids. The basal bony band, however, lacks
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metaplastic tissue, and instead shows primary fibrolamellar bone indicative of
intramembranous ossification. Interestingly, this mirrors the development of cranial
ornamentation in ankylosaurids.

All juvenile Pinacosaurus limb bones show an azonal fibrolamellar microstructure
with incipient primary osteons and an average vascularity of 7%. This is similar to the
condition in the juvenile stage of Stegosaurus and to later, less well-vascularized stages
in ornithopods. This may be indicative of overall growth rates that are slower than other
ornithischians; similar rates have been suggested for Stegosaurus, but were lower in
Scutellosaurus. Adult ankylosaur postcrania show some of the most heavily-remodeled
bone known in any dinosaur group.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

USE OF A NETWORK ALGORITHM TO RAPIDLY GENERATE
ONTOGENETIC SEQUENCES

BURROUGHS, Robert, The University of Texas at Austin, Austin, TX, United States,
78759; MORRIS, Zachary, The University of Texas at Austin, Austin, TX, United States;
COLBERT, Matthew, Univ of Texas at Austin, Austin, TX, United States

Ontogenetic sequence analysis (OSA) is a method for establishing sequences of
ontogenetic events based on parsimony analysis of a matrix of ontogenetic events and
individual organisms. Unfortunately, the utility of the method is compromised because it
is not automated, requiring an enormous time investment to generate the sequence
diagrams (OSA maps) ‘by hand’ using MacClade and Adobe Illustrator. Accordingly
OSA has only been used in a limited number of studies, despite its applicability to both
paleontological and neontological research. In an attempt to facilitate construction of
OSA maps, we generated a developmental network in the program SplitsTree. We used a
weighted-parsimony split algorithm originally designed for generating phylogenetic
networks. We analyzed a dataset comprising of 92 skull and limb characters for 13
neonates of Monodelphis domestica spanning birth (day 0) to 20 days in age. We
constructed traditional OSA maps from trees generated using a non-reversible parsimony
algorithm and then compared those maps with those generated using the developmental
network in SplitsTree. The OSA maps are similar with the SplitsTree network, with many
identical sequence segments in both analyses. The network approach yielded slightly
more resolution than established OSA methodology, when mapping potential
development sequences. However, the degree to which this increased resolution better
reflects the realized developmental sequences in M. domestica is unclear. Event
placement between the OSA maps and SplitsTree developmental networks are not
congruent which reflects differences in the optimality criteria used in the two methods.
The SplitsTree developmental networks can be generated essentially instantaneously,
which dramatically increases the ease of assessing both the order of appearance of
developmental events and the range of developmental variation. The optimality criterion
used in SplitsTree offers a new perspective on developmental sequences complementary
to the established OSA method and when used together can facilitate a broader
understanding of the potential dynamics of the developmental system.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

THE VERTEBRATES OF LAS HOYAS: A PRELIMINARY ASSESSMENT OF
THE ROLE OF PAST AND PRESENT ECOMORPHOTYPES

BUSCALIONI, Angela D, Universidad Autonoma de Madrid, Madrid, Spain;
MARUGAN LOBON, Jesus, Universidad Autonoma de Madrid, Madrid, Spain; DE
MIGUEL, Carlos, Universidad Autonoma de Madrid, Madrid, Spain; POYATO-ARIZA,
Francisco, Univ Autonoma De Madrid, Cantoblanco, Madrid, Spain

The fossil Konservat-Lagersttite of Las Hoyas (Upper Barremian, Cuenca, Spain) is
unique in the quality of its fossils, its diversity and in the way in which the information
has been recovered and recorded (www.yacimientolashoyas.es). Namely, after 25 years
of systematic excavations this site has yielded more than 17 000 fossils corresponding to
more than 200 species of plants and animals, reflecting the nearly complete floral and
faunal mosaic of a Cretaceous wetland ecosystem. Out of this diversity of plants and
animals, the vertebrate assemblage comprises an astonishing variety of fishes (14%),
amphibians (5%), lizards (ca. 3%) and archosaurs (ca., 9%), including crocodiles,
pterosaurs and non-avian and avian dinosaurs. The research agenda at Las Hoyas has
come into a new and integrative focus, involving the first exploration of the trophic
structure of this ancient ecosystem, addressing the roles of its constitutive taxa into a
trophic web. In Recent wetlands, fishes, crocodiles and birds are focal animals.
According to actualistic criteria, our preliminary survey of the Las Hoyas foodweb
structure shows that the main linkage between aquatic and terrestrials levels is bridged by
the arthropods. Furthermore, although the structure of past and present trophic webs in
subtropical and seasonal wetlands appears comparable, there is no clear-cut analogy
between vertebrate ecomorphotypes. We discuss how modern species may be surrogates
for the ecomorphology of ancient vertebrates and their role in their corresponding niches.

Technical Sesssion XII (Friday, November 1, 2013, 1:45 PM)

A NEW SPECIES OF THE ERYTHROSUCHID GARJAINIA FROM THE
EARLY TRIASSIC OF SOUTH AFRICA PROVIDES NEW INSIGHTS INTO
THE EARLY ARCHOSAURIFORM RADIATION

BUTLER, Richard, University of Birmingham, Birmingham, United Kingdom;
HANCOX, John, University of the Witwatersrand, Johannesburg, South Africa;
BOTHA-BRINK, Jennifer, National Museum, Bloemfontein, South Africa; SENNIKOV,
Andrey, Borissiak Paleontological Institute RAS, Moscow, Russia; GOWER, David, The
Natural History Museum, London, United Kingdom

Erythrosuchidae was one of the first major radiations of Archosauriformes,
diversifying in the aftermath of the Permian-Triassic (PT) mass extinction and forming
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the apex predators in many Early and Middle Triassic terrestrial ecosystems. The best-
known erythrosuchid is Ervthrosuchus africanus from the Middle Triassic (Anisian) of
South Africa, but stratigraphically older erythrosuchid material (Garjainia prima) is
known from the late Early Triassic (late Olenekian) of Russia. Over the last two decades,
abundant and well-preserved cranial and postcranial material referable to
Erythrosuchidae has been collected from the late Olenekian Subzone A of the
Cynognathus Assemblage Zone of the Burgersdorp Formation of South Africa. These
specimens represent a new erythrosuchid species that is notably smaller than the
stratigraphically younger and very large-bodied Erythrosuchus from the same basin. We
refer the South African material to a new species of Garjainia, clearly distinguished from
the Russian G. prima by a number of features including large bony bosses on the lateral
surfaces of the jugals and postorbitals, and a proportionately elongate postacetabular
process of the ilium. Bone histology of the new species reveals thick compact cortices
comprised of highly vascularized, rapidly-forming fibro-lamellar bone tissue, similar to
that of Erythrosuchus. This histology indicates rapid growth rates in the new species,
which is consistent with many other Triassic archosauriforms, but also a high degree of
developmental plasticity as growth remained flexible. The new species is the geologically
oldest erythrosuchid known from the Southern Hemisphere, and demonstrates that
erythrosuchids achieved a broad paleobiogeographical distribution by the end of the
Early Triassic, within five million years of the PT mass extinction. It provides new
insights into the diversity of the Subzone A vertebrate assemblage and biostratigraphic
correlations to Russian vertebrate assemblages, shedding new light on the early
archosauriform radiation and the recovery of terrestrial ecosystems from the PT
extinction.

Poster Session I (Thursday, October 31, 2013, 4:15 - 6:15 PM)

BIOMECHANICAL EVIDENCE FOR NICHE PARTITIONING BETWEEN
SYMPATRIC SAUROPOD DINOSAURS

BUTTON, David, University of Bristol, Bristol, United Kingdom

The sauropod dinosaurs were the largest terrestrial vertebrates. Given the extreme
nature of their biology, sauropods present many problems — not least how they secured
sufficient food intake to fuel their massive bodies. Furthermore, many sauropod faunas
are highly diverse, implying sophisticated resource partitioning between taxa.

The high craniodental diversity differentiating sympatric sauropod taxa has often
been cited in support of niche partitioning. This is particularly so for the well-known
Morrison Formation fauna, which contains a high diversity (~9 genera) of sauropod taxa.
In particular, the abundant Diplodocus and Camarasaurus represent extreme end-
members in the spectrum of sauropod cranial morphology and have been hypothesized as
being adapted towards specialized branch-stripping and the production of higher bite
forces, respectively. However, while biomechanical modelling has previously been used
to investigate feeding behavior in Diplodocus, no such work has been attempted on
Camarasaurus. Here we rectify this deficiency through muscle reconstruction, functional
morphology and application of finite element analysis (FEA) to a skull of C. lentus. This
model was then compared to that of Diplodocus, allowing testing of the niche partitioning
hypothesis in a biomechanical context.

Myological reconstruction demonstrates a greater importance of the external
adductors relative to the pterygoideus musculature than in Diplodocus, although overall
muscle volumes are similar. Despite this, the more mechanically efficient skull and
favorable lines of muscle action result in significantly greater calculated maximum bite
forces for Camarasaurus. FEA indicates that the skull of Camarasaurus was well-
adapted to resist forces resulting from biting and is “stronger” under conditions of static
biting than that of Diplodocus, with lower stresses in the snout and palate. Under loading
conditions simulating other hypothesized feeding behaviors (bilateral and lateral
stripping/tugging) stresses are again very low, indicating that Camarasaurus would have
been capable of exploiting a varied foraging repertoire.

The results here provide biomechanical evidence for niche partitioning between
Morrison sauropod taxa, with Camarasaurus employing high bite forces and a range of
behaviors to deal with a greater range of coarser foodstuffs than sympatric diplodocoids,
which were instead more specialized in their feeding behaviors.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

TOOTH ENAMEL MICROSTRUCTURE OF THE EARLY CRETACEOUS
THERIZINOSAURIAN FALCARIUS UTAHENSIS (THEROPODA,
MANIRAPTORA)

BUTTON, Khai, North Carolina State University, Raleigh, NC, United States, 27612;
ZANNO, Lindsay, North Carolina Museum of Natural Sciences, Raleigh, NC, United
States

Enamel is the hardest and most biomineralized vertebrate tissue. The durability of
this tissue allows for exceptional preservation of microstructure in tooth fossils. Enamel
microstructure has been extensively studied in mammals and non-mammalian amniotes
but has been examined only to a much smaller degree in Dinosauria. Recent analyses
have greatly expanded our understanding of the phylogenetic and functional patterns
present in dinosaur tooth enamel, particularly among theropods; however, several notable
clades have not yet been sampled. Here we characterize the enamel microstructure of
Falcarius utahensis, the most primitive taxon of the Therizinosauria described to date.
The diet of therizinosaurians is widely regarded to rest within the omnivory/herbivory
spectrum, providing an ecological contrast with other closely related theropod subclades.

We sampled a single, isolated maxillary tooth from the monodominant Lower
Cretaceous Crystal Geyser Quarry (Utah Museum of Natural History specimen UMNH
VP 22857). The tooth was lanceolate in form and characteristically diminutive,
measuring 0.5 cm in apical height and 0.4 cm mesiodistally. Miniscule serrations were
present along the mesial carina. There was no indication of tooth wear. Three
longitudinal thin sections were cut and polished to a thickness of 0.1 mm. Sections were
etched using 1 M hydrochloric acid for 10-30 seconds. The samples were coated with
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approximately 5 nm of Au-Pd and then imaged using a Jeol JSM-6010LA scanning
electron microscope.

Falcarius maxillary tooth enamel is thickest at the apex and gradually winnows
toward the root/crown junction. Structurally, it is composed of uniformly parallel
crystallite enamel with clear incremental lines. Parallel enamel is commonly seen in
Coelurosauria, including carnivorous dromaecosaurids. Our results support previous
proposals that enamel type in theropod dinosaurs reflects a predominant phylogenetic
signal and appears to have been constrained despite widespread ecological and dietary
differences. Finally, characterization of Falcarius enamel type offers a benchmark for
testing whether enamel microstructure underwent later specializations during the
evolution of Therizinosauria.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

GEOPHYSICAL IMAGING OF SNAKE BURROWS IN AEOLIAN SANDS:
IMPLICATIONS FOR THE FOSSIL RECORD OF SQUAMATES

BUYNEVICH, 1.V., Temple University, Philadelphia, PA, United States, 19122; WIEST,
L.A., Temple University, Philadelphia, PA, United States; BIEN, D. WARD W., Drexel
University, Philadelphia, PA, United States; SMITH, K.P.W., Drexel University,
Philadelphia, PA, United States; NYQUIST, J.E., Temple University, Philadelphia, PA,
United States

*Terrestrial versus marine origin of snakes during the Cretaceous relies heavily on
the burrowing ability of their ancestors. Therefore, understanding the paleoecological
aspects of biogenic structures associated with ophidians is key to recognizing analogous
features in the fossil record. Due to challenges in studying complex excavations in loose
sediment (open and backfilled entrance tunnels, external mounds, brooding chambers,
hibernacula, and hollow neonate escape structures), neoichnological studies of fossorial
squamates are aided by novel applications of subsurface imaging technologies, such
ground-penetrating radar (GPR). Survey grids using 800 MHz GPR antenna were
employed to characterize excavations of a prolific burrower, the Northern Pine Snake
(Pituophis melanoleucus) in aeolian deposits of New Jersey. Inclined shafts and tunnels
of juvenile and adult snakes extended downward from 0.3 to >1.0 m from the burrow
entrance, with diameters of 3-8 cm. The electromagnetic (EM) wave velocity of 14 cm/ns
allows 4.5-6.0 cm vertical resolution, with profile spacing of 0.3 m sufficient for
constructing pseudo-3D images and depth slices spanning the burrow penetration range.
Survey grids with 5 cm spacing further reduce the need for spatial interpolation in 3D
space. High-amplitude anomalies (hyperbolic diffractions) result from dielectric contrast
between air-filled burrows and sediment, with localized signal attenuation and basal “pull
up” dependent on air cavity volume. In 2D sections, alteration of primary bedding
subjacent to point-source return helps differentiate infilled burrows from high-density
targets (e.g., roots). Presence of live snakes produces localized downwarping of GPR
reflections due to ten-fold reduction in EM signal velocity through a fluid-filled body.
Where rising water table precludes subsurface investigation by traditional methods, the
applicability of georadar imaging will be enhanced due to increased resolution (2.0-2.5x)
in saturated media. Penecontemporancous pedogenesis and rapid burial may enhance
burrow preservation, making GPR a valuable tool for recognizing and interpreting similar
biogenic structures in the fossil record.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

ASSESSING THE POTENTIAL FOR ONTOGENETIC ECOMORPHOLOGY IN
THEROPODS: A CASE STUDY USING ALLOSAURUS FRAGILIS FROM THE
CLEVELAND-LLOYD QUARRY

BYKOWSKI, Richard, Indiana University, Bloomington, IN, United States, 47405-1405

Recent work on dinosaur ontogeny has discovered potential patterns of changing
morphology through growth in ceratopsians, pachycephalosaurs and theropods. However,
much of this work has centered on answering questions related to alpha diversity and
organismal growth and has not directly answered questions centering on functional
morphology or community ecology, given that some of these observed changes occur in
functionally significant portions of the skeleton (hind limb proportions, dentition, and
skull shape). There exists the potential that morphological differences of a given species
at different stages of growth allowed for ecological niche partitioning between adults and
juveniles, such as prey specialization among carnivorous theropods. To assess the degree
that functional morphology would change with growth, data were collected from
specimens of Allosaurus fragilis at various ontogenetic stages. A geometric
morphometric analysis was performed to quantify shape variation in the maxilla and was
compared with measurements from the hind limb and dentition. Preliminary results
indicate that while the previously demonstrated patterns of decreasing cursoriality
through ontogeny are observed, skull and dental morphology is conserved relative to
other large-bodied theropods. These results suggest factors governing the functional
evolution of theropod skull shape, the ecologic structure of dinosaur communities, and
niche partitioning based on growth and age, are different from those governing
communities of vertebrates with determinate growth.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

ONTOGENETIC VARIATION AMONG POLYCOTYLID PLESIOSAURS
(SAUROPTERYGIA: PLESIOSAURIA) AND ITS IMPLICATIONS FOR
PLESIOSAUR GROWTH

BYRD, Christina, Marshall Univ, Huntington, WV, United States, 25703

Understanding ontogenetic variation within plesiosaurs of the family Polycotylidae,
short-necked marine reptiles from the Cretaceous Period, can shed light on their
evolutionary history. In this study, I analyzed a specimen from the University of
Nebraska State Museum (UNSM 55810), a juvenile polycotylid plesiosaur from the
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Pierre Shale (99-65 Ma) of Nebraska. It is a partial skeleton possessing a fragmented
skull, nearly complete pectoral and pelvic girdles, left humerus, both femora, and an
assortment of upper limb bones and phalanges. Previous qualitative research using
UNSM 55810 was conducted, but no formal description has been produced. UNSM
55810 is probably referable to the genus Dolichorhynchops based on several cranial
characteristics. In order to understand the ontogenetic changes of polycotylids, I collected
metric data from UNSM 55810 and compared it among related plesiosaurs. The scapulae
of the pectoral girdle and the ischia of the pelvic girdle exhibit a significant amount of
allometric growth along the anterior and posterior margins. However, the clavicles,
coracoids, and pubes appear to grow isometrically during ontogeny. In the clavicles, the
relative morphological conservatism may be attributed to their dermal origin as opposed
to the endochondral ossification of the other girdle elements. For the coracoids and
pubes, the measurements suggest isometry but certain processes were not factored in and
must be considered further. The juvenile girdle elements lack ossification along their
margins, which suggests that cartilage may have been present in order to provide support
to the girdles at the time of birth prior to complete ossification, particularly away from
the glenoid and acetabulum. The presence of cartilage is indicated by a change in bone
thickness along the margins of all girdle elements. This thinner part of the margin
represents the extension of the endosteum from within a sheath of perichondral bone.
Polycotylid girdle ontogeny resembles the morphological progression of basal
sauropterygians such as nothosaurs, pistosaurs, and basal plesiosaurs, thereby
recapitulating the sauropterygian phylogeny. Understanding morphological variation
during polycotylid ontogeny will provide information for better identification of subadult
specimens, as well as provide insight to the evolutionary and developmental changes that
occurred during plesiosaur ontogeny and evolution.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

ADDITIONAL BATS FROM THE LATE PLEISTOCENE OF THE TALARA
TAR SEEPS (NORTHWESTERN PERU) - PALEOENVIRONMENTAL
IMPLICATIONS

CADENILLAS, Richard, Instituto de Paleontologia, Universidad Nacional de Piura,
Piura, Peru; MARTINEZ, Jean-Noél, Instituto de Paleontologia, Universidad Nacional de
Piura, Piura, Peru; CZAPLEWSKI, Nicholas, Univ of Oklahoma, Norman, OK, United
States

New excavations in the late Pleistocene Talara Tar Seeps (Northwestern Peru)
recovered eight well preserved bat humeri. The bat fossil material previously reported for
this locality consisted of mandibles and isolated teeth provisionally assigned to Eptesicus
and a canine of Lophostoma occidentalis (=Tonatia silvicola occidentalis). The new
material we collected belongs to at least three different species. All humeri have distal
articular facets in line with the axis of the humerus and a relatively narrow epitrochlea.
This morphology is present only in Molossidae and Vespertilionidae. We assign these
eight humeri to Vespertilionidae because of their well developed lesser tuberosity and
relatively low trochlea, which is exactly the opposite of what is seen in Molossidae. A
complete right humerus (BREA 1000), small-sized, with a rounded head, is compatible
with the genus Myotis. We cannot be more specific and so refer this humerus to Myotis
sp. A complete left humerus (BREA 1001), also is small-sized and is significantly
smaller than the humerus of any species of Lasiurus or Histiotus. Tts elliptical head and
its supraglenoid fossa, not as deep as in Lasiurus but deeper than in Histiotus, allow us to
identify it as Eptesicus. This specimen is smaller than Eptesicus furinalis and E.
brasiliensis. As Eptesicus innoxius is a small occidental Andean species, we tentatively
assign this humerus to Eptesicus cf. innoxius. The other six humeri (BREA 1002, 1003,
1004, 1005, 1006, and 1007) are significantly larger than Lasiurus and Histiotus. Their
elliptical heads and their supraglenoid fossae, shallower than in Lasiurus but deeper than
in Histiotus, are consistent with Eptesicus, but a much larger species than Eptesicus
innoxius. We provisionally assign these humeri to Eptesicus sp. All of the identified bats
are aerial insectivores and can live in habitats ranging from dry deciduous forest to humid
multistratal tropical evergreen forest. However, Lophostoma occidentalis is a highly
specialized bat that inhabits commonly the more humid parts of the dry forest in the
Amotape cordillera and is also found in the Choco rain forest. As for the large Eptesicus,
it has no equivalent in the extant fauna in the vicinity of Talara and would be compatible
with Eptesicus fuscus which is found on the east side of the Andes.

Technical Session II (Wednesday, October 30, 2013, 11:00 AM)

DISPARITY IN THE MOLAR MORPHOLOGY OF EXTANT AND FOSSIL
GOPHERS (RODENTIA, GEOMYIDAE) IMPLICATIONS FOR TAXONOMIC
RICHNESS

CALEDE, Jonathan, University of Washington, Secattle, WA, United States, 98195;
GLUSMAN, Jennifer, University of Washington, Seattle, WA, United States

The late Oligocene-early Miocene (Arikareean, 30-18.8 million years ago)
burrowing herbivore fauna of North America includes numerous species of gophers of
the subfamily Entoptychinae. These rodents are found throughout the Arikareean in the
Great Plains, the Rocky Mountains, and the Columbia Plateau. As a consequence,
entoptychines have been used in the biostratigraphy of the John Day Formation
(Columbia Plateau) and Cabbage Patch beds (Rocky Mountains). We used a geometric
morphometric analysis to assess intra- and interspecific variation in cheek tooth
morphology in these fossil gophers. To this end, we analyzed the morphology of the
enamel outline of the potentially diagnostic last upper molar. We used canonical variance
analysis to test the hypothesis that a taxonomic signal could be recovered in an extant
gopher sample by this geometric morphometric approach. Our comparative sample of
extant gophers (Geomyinae) included over 90 specimens representing ten different
species. The results of our analyses demonstrate that extant genera can reliably be
differentiated using the shape of the enamel outline of the tooth. An analysis restricted to
the best sampled extant genus, Thomomys, shows that species can also be differentiated
using this method. Similar analyses of over 50 specimens of fossil entoptychines enabled
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generic differentiation. We compared the range of morphological variation within extant
genera to that observed within fossils. We found that the ranges of variation within the
fossil genera Pleurolicus and Entoptychus are much greater than those within the extant
genera Geomys, Cratogeomys, and Thomomys. This result appears to be true even when
accounting for the number of species and individuals sampled within genera. It suggests
that the fossil genera represent a large morphological disparity that may translate into a
greater taxonomic richness than currently recognized. Alternatively, a greater
spatiotemporal distribution of the fossil specimens could account for this comparatively
high variation. Nevertheless, the cranial fossil record also suggests several undescribed
species within the Pleurolicus material from the Cabbage Patch beds. Taken together,
these analyses suggest that the range of dental morphology of extant gophers could offer
guidance for recognizing fossil gopher species. This revised taxonomic framework will
help elucidate spatiotemporal patterns in the morphology and distribution of entoptychine
gophers across Arikareean communities of the northern United States.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

INTRATOOTH HETEROGENEITY IN THE DENTAL MICROWEAR OF
ARTIODACTYLS AND  PERISSODACTYLS: IMPLICATIONS  FOR
INTERPRETING PALEODIET IN EXTINCT UNGULATES

CAMPBELL, Daniel, New York Institute of Technology College of Osteopathic
Medicine, Old Westbury, NY, United States, 11568; GHANI, Ishrat, New York Institute
of Technology College of Osteopathic Medicine, Old Westbury, NY, United States;
MIHLBACHLER, Matthew, New York Institute of Technology College of Osteopathic
Medicine, Old Westbury, NY, United States

Most dental microwear (DM) studies are focused on a single cusp or crest that is
homologous across species. Little work has been done to understand (1) how DM varies
within teeth, (2) if specific parts of teeth provide higher paleodietary resolution than
others (3) and if phylogeny biases DM. Intratooth DM heterogeneity was quantified in
255 upper molars from 18 extant and extinct perissodactyls (6 equids, 11 rhinos, 1 tapir)
and 4 extant ruminants (bison, wildebeest, giraffe, moose). DM was sampled from the
labial edge, the lingual edge, and, when possible, near the labio-lingual midpoint of the
occlusal surface. We used paired t-tests to compare frequencies of pits and scratches in
different parts of molars. All perissodactyls show significant intratooth heterogeneity
trends with the highest densities of pits always on the labial edges of molars. Scratches
are homogeneously distributed in equids but are often most numerous on the lingual edge
in rhinos and tapirs. Browsing extant perissodactyls generally exhibit stronger labio-
lingual trends than grazers. The distribution of DM on ruminant molars is considerably
different from perissodactyls. DM is homogenously distributed on browsing ruminant
molars but grazing ruminant molars are characterized by significant intratooth
heterogeneity in scratch and, in some cases, pit distribution but without consistent labio-
lingual trends in pit or scratch frequency. Discriminant function analyses (DFA) of DM
data from the labial edge correctly classifies extant perissodactyls according to diet more
frequently than DM data from other parts of the molars. However, ruminant molars are
most often correctly classified according to diet with DM data from the opposite (lingual)
edge. Combining DM data from multiple areas always produced more correct post hoc
dietary classifications of extant species than when any single area was examined alone.
To summarize: (1) patterns of intratooth DM heterogeneity are influenced by both diet
and phylogeny, (2) DM from homologous parts of perissodactyl and ruminant molars
reflect diet differently, and (3) inclusion of DM data from multiple areas across the tooth,
rather than a single cusp or enamel crest, will improve the accuracy of paleodietary
inferences.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

A SPECIMEN-BASED PHYLOGENETIC ANALYSIS OF THE
CHASMOSAURINE CERATOPSID CHASMOSAURUS (ORNITHISCHIA)
FROM THE UPPER CRETACEOUS (CAMPANIAN) DINOSAUR PARK
FORMATION OF WESTERN CANADA SUGGESTS THE VALIDITY OF ONLY
ONE SPECIES

CAMPBELL, James, Carleton University, Ottawa, ON, Canada, KIS 5B6; RYAN,
Michael, Cleveland Museum of Natural History, Cleveland, OH, United States;
SCHRODER-ADAMS, Claudia, Carleton University, Ottawa, ON, Canada; HOLMES,
Robert, University of Alberta, Edmonton, AB, Canada; EVANS, David, Royal Ontario
Museum, Toronto, ON, Canada

Two recognized species of the chasmosaurine ceratopsid Chasmosaurus, C. belli
and C. russelli, are known from the Campanian Dinosaur Park Formation (DPF) of
Alberta and Saskatchewan. They are diagnosed by the shape of the posterior parietal
margin and the position and shape of the epiparietals (EPs), and have been reported as
being stratigraphically separated in the lower (C. russelli) and upper (C. belli) DPF,
respectively.

A specimen-based phylogenetic analysis of Chasmosaurus was performed to
determine the relationships of skulls assigned to the genus. Characters determined to be
ontogenetically variable were then mapped onto the consensus tree, along with skull size.
It was determined that, as skull size increases, the nasal and orbital horns are resorbed,
epiossifications undergo fusion and modification, and the posterior margin of the parietal
supporting the medial epiparietals recurves. The latter characters result in the
development of a dorsally-recurved ‘ridge’ on the posterior parietal margin in mature
specimens of C. russelli (e.g., Canadian Museum of Nature specimen CMN 2280) that is
consistent with the same structure seen on the C. belli holotype (CMN 491). The shape of
the posterior parietal (embayed vs. straight) is found to vary randomly across all
ontogenetic stages indicating that it is not a valid diagnostic character for either species
and may be sexually dimorphic. Based on the recovered ontogenetic trajectory, the
problematic taxa ‘Eoceratops canadensis’, ‘Chasmosaurus kaiseni’ and ‘Mojoceratops
perifania’ are recovered as subadults, supporting their previous synonymization with
Chasmosaurus.
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All but two examined Chasmosaurus specimens appear to represent ontogenetic
variations of a single taxon characterized by a posterior parietal margin that varies from
being embayed to nearly straight and adorned with 6 epiparietals. We suggest that C. belli
and C. russelli are synonymous, with C. belli having priority. This proposed synonymy is
supported by the recent rediscovery of the C. russelli holotype (CMN 8800) quarry at the
top of the DPF which indicates that, contrary to previous reports, C. russelli and C. belli
are not stratigraphically segregated, and that CMN 8800 occurs in the same stratigraphic
interval as Vagaceratops. Two Chasmosaurus skulls, American Museum of Natural
History (AMNH) 5402 and Peabody Museum (YPM) 2016, interpreted as being
ontogenetically immature and mature, respectively, are morphologically similar, but bear
10 EPs on their straight posterior frill margins. This epiparietal count is previously
unreported for Chasmosaurus and may represent an autapomorphy of a new taxon.

Symposium 2 (Thursday, October 31, 2013, 3:00 PM)

THE OWLS OF RANCHO LA BREA: PREDATORS, NOT SCAVENGERS,
RULE

CAMPBELL, Kenneth, Natural History Museum of LA County, Los Angeles, CA,
United States, 90007

The late Pleistocene strigiform, or owl, paleoavifauna of the Rancho La Brea asphalt
deposits comprises nine species represented by a total of more than 8000 specimens from
a minimum of 1103 individuals. Two of the eight represented genera are extinct, as are
three of the represented species. The most common species present is the medium-sized
Burrowing Owl (2775 specimens from at least 378 individuals), whereas the two smallest
species are represented by only a few specimens. Analysis of the distribution of the
species by pit, or excavation site, reveals that a total of 31 pits produced owl specimens,
although 11 pits had less than a dozen specimens each. The top five pits produced
approximately 73% of the total owl specimens, whereas the top ten pits produced 93% of
the total owl specimens. Analysis of the limb elements showed that, as expected, the
tarsometatarsus was the most commonly preserved bone, with 1662 specimens, followed
by the tibiotarsus (1526) and humerus (1110). Owls are true predators, thus it can only be
assumed that they were entrapped in the asphalt seeps because they were preying on
entrapped animals that were still alive. It is perhaps surprising then that the number of
owl specimens in the Rancho La Brea collections is larger than the number of true
scavengers, such as the four species of New World vultures (~500 individuals, or less
than half the number of owl individuals), perhaps indicating that animals trapped, but still
living, were more of an attraction to predators than dead animals were to scavengers.
Animals trapped in the asphalt seeps do not die immediately, or sink out of sight in pools
of liquid asphalt. Rather, they are prone to struggle on the surface of a seep until dying of
thirst or starvation. Although other bird species, such as the Golden Eagle and Caracara,
are both scavengers and predators, and common in the Rancho La Brea collections, it is
not unreasonable to conclude that they, too, were, more often than not, going after prey
that was entrapped but still alive. Avian predators customarily move in at high speed for
the kill and were probably killed instantly upon hitting the ground when their targeted
prey, pierced by sharp talons, could not be pulled free from the asphalt. Scavengers, on
the other hand, would more often have landed near carcasses and become entrapped
while walking or hopping around them during feeding.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)
A NEW OPHIDIOMORPH TAXON FROM THE TURONIAN OF CROATIA

CAMPBELL, Michelle, University of Alberta, Edmonton, AB, Canada, T6G2E9;
KRIZMANIC, Katerina, Croatian Natural History Museum, Zagreb, Croatia;
JAPUNDZIC, Drazen, Croatian Natural History Museum, Zagreb, Croatia;
CALDWELL, Michael, University of Alberta, Edmonton, AB, Canada

In the summer of 2008, a new marine squamate, identified here as a probable
“pontosaur” was discovered on the island of Dugi Otok, Croatia (Turonian; Upper
Cretaceous). Though heavily weathered at the time of its discovery, the specimen is a
well-articulated representative of a group of marine lizards previously thought to have
gone extinct in the upper Cenomanian. Unfortunately, after two years of further
weathering on the sea cliffs, it now consists of a worn impression and a few remaining
bones. The remaining elements include the majority of the cervical and dorsal vertebrae,
fragments of the dorsal ribs, and an exquisitely preserved left forelimb. Impressions from
the cervical and most of the dorsal ribs are present, as is the impression of the pectoral
girdle. The cranium, the tail, and the hind limbs have been lost. Based on the length of
the torso, the individual appears to have been roughly a meter in length. Its distinctively
long, cylindrical body included between 8-10 cervical vertebrae, approximately 23
preserved dorsal vertebrae with posteriorly curved ribs; these numbers are consistent with
other described, long-bodied pythonomorphs/ ophidiomorphs. Unfortunately, due to the
missing pelvis, the exact dorsal count cannot be absolutely established, though it would
be greater than 23. Assessment of the left forelimb suggests that a new taxon is
represented, showing unique features of the paddle-like forelimb, and in particular, the
manus. The articulated hand shows a broad, flattened first metacarpal similar to that
found in the mosasauroid clade Mosasaurinae. However, the long neck (> 7 cervical
vertebrae) implies the consideration of this animal as a pontosaur, within the family
Dolichosauridae.
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Technical Session VII (Thursday, October 31, 2013, 2:45 PM)

A NEW MATHEMATICALLY DERIVED SCALING EQUATION FOR
ESTIMATING BODY MASS IN EXTINCT BIPEDS

CAMPIONE, Nicolas, University of Toronto, Toronto, ON, Canada, M5S2C6; EVANS,
David, Royal Ontario Museum, Toronto, ON, Canada; BROWN, Caleb, University of
Toronto, Toronto, ON, Canada; CARRANO, Matthew, Smithsonian Institution National
Museum of Natural History, Washington, DC, United States

Strong correlations exist between body mass and numerous physiological and
ecological attributes in extant organisms. Accurate estimates of body mass are therefore
critical to understanding the paleobiology of extinct taxa through the history of life, but
reliable, rigorous methods for achieving them have been elusive until recently.
Stylopodial (humerus and femur) circumferences scale conservatively with body mass in
extant terrestrial quadrupeds, and figure into a robust method for estimating body mass in
extinct quadrupeds. Unfortunately, this model cannot be applied directly to estimate body
masses in bipeds. In addition, other mass estimation scaling models based on extant
bipeds (i.e., birds) are limited because they incur substantial extrapolation— ca. 60% of
non-avian bipedal dinosaurs occur above the body size range of living birds.

Here we present a new scaling equation for estimating body mass in extinct bipeds
that mathematically corrects the recently derived quadruped-based model. Importantly, it
assumes that the femoral cross-sectional area in a biped is equivalent to the combined
stylopodial cross-sectional areas in a quadruped of equal body mass. Its derivation is thus
calculated as the systematic difference between the circumference-to-area scaling
relationship of two circles (representing a hypothetical quadruped) and one circle (a
hypothetical biped). When applied to a sample of extant bird skeletons with associated
masses, the correction factor reveals a mean percent prediction error (45.9%) that is
statistically indistinguishable from that already inherent to the empirical dataset (36.7%),
and is significantly better than the Anderson bipedal equation (80.1%).

Dinosaur masses obtained using the new model are generally higher than those
based on previous circumference-mass scaling models (e.g., Anderson’s bipedal model)
and are more consistent with estimates based on volumetric reconstructions. This new
model estimates the largest Tyrannosaurus rex specimen (Field Museum of Natural
History specimen FMNH PR 2081) at 8.4+2.1 tonnes. Unlike volumetric reconstructions
that are time consuming, subjective, and require well-preserved specimens, this equation
requires only the femur and thereby offers a simple, consistent method with which to
estimate body masses in extinct bipeds. Thus it affords much broader opportunities for
investigating large-scale evolutionary patterns of body size in terrestrial vertebrates,
including hypotheses of miniaturization in the origin of birds and gigantism in theropod
dinosaurs.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

GEOCHRONOLOGICAL AND TAXONOMICAL REVISION OF THE MIDDLE
EOCENE WHISTLER SQUAT QUARRY (DEVIL'S GRAVEYARD
FORMATION, TEXAS) AND IMPLICATIONS FOR THE EARLY UINTAN IN
WEST TEXAS

CAMPISANO, Christopher, Arizona State University, Tempe, AZ, United States, 85287;
KIRK, E. Christopher, University of Texas, Austin, TX, United States; TOWNSEND,
K.E. Beth, Midwestern University, Glendale, AZ, United States; DEINO, Alan, Berkeley
Geochronology Center, Berkeley, CA, United States; MCDOWELL, Fred, University of
Texas, Austin, TX, United States

The Whistler Squat Quarry (TMM 41372) of the lower Devil's Graveyard Formation
(DGF) in Trans-Pecos Texas is a middle Eocene locality recently attributed to the Uilb
biochron. Specimens from the Whistler Squat Quarry (WSQ) were collected principally
by J.A. Wilson in 1970-74 immediately above a volcanic tuff with K/Ar ages of ~47-50
Ma (feldspar separate) and ~5 meters below an additional tuff dated to ~44 Ma (biotite
separate). New “’Ar/’Ar analyses of both of the originally collected samples provide
ages that are indistinguishable from each other at ~45 Ma, with the underlying tuff dated
to 44.88 + 0.03 Ma. These dates are compatible with magnetically reversed sediments at
the site attributable to C20r and recent dating of a stratigraphically lower basalt to 46.8
Ma. A reanalysis of the WSQ specimens includes the addition of three new taxa and
confirms the early Uintan designation for the site, but also highlights several
biogeographical/biochronological differences when compared to stratotypes in the
Bridger and Uinta Formations. For example, the WSQ includes the rodent Thisbemys
plicatus (typically restricted to the Bridgerian) and the artiodactyl Pentacemylus
progressus (an Ui3 index species). Recent fieldwork in the DGF and the Canoe
Formation has also helped clarify the stratigraphic, chronologic, and geographic
placement of previously dated marker beds in relation to their middle Eocene
assemblages. For example, prior stratigraphic correlations suggest that although the
faunal assemblages from the lowermost Devil's Graveyard Formation (basal Tertiary
conglomerate) and the lowermost Turtle Bluff Member (=Bridger E) of the Bridger
Formation (Donna's Locality) represent a Bridgerian-Uintan transitional interval assigned
to Uila, the DGF assemblage may be chronologically older than the Turtle Bluff Member
by several hundred thousand years.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

BONE MICROSTRUCTURE PROVIDES NEW EVIDENCE FOR
TERRESTRIAL LIFESTYLE ADAPTATIONS FOR THE LOWER TRIASSIC
STEREOSPONDYL LYDEKKERINA (TETRAPODA: TEMNOSPONDYLI)

CANOVILLE, Aurore, University of Cape Town, Cape Town, South Africa;
CHINSAMY-TURAN, Anusuya, University of Cape Town, Cape Town, 7700 , South
Africa

Aside from macromorphological studies, additional information about the biology of
extinct vertebrates can be inferred from the microstructure of fossil bones. Although bone
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histology has been extensively applied to the diverse non-mammalian therapsids from the
Karoo Basin of South Africa, few studies have been conducted on amphibians, which
were fairly abundant in the Permo-Triassic ecosystems.

Lydekkerina huxleyi, a basal and small stereospondyl dominated the amphibian
fauna of the South African Lower Triassic Lystrosaurus assemblage zone. Even though
the anatomy of this amphibian has been described in detail, this taxon remains enigmatic
in term of growth strategies and lifestyle habits. In previous studies, the uniformity in
skeleton sizes has been attributed to a predominance of subadult and adult specimens
recovered. Moreover, anatomical data suggest that the relatively small size of this
species, compared to its Permo-Triassic relatives, could be linked to a shortened
developmental period as an adaptation to maintain successful breeding populations under
difficult environmental conditions. Lydekkerina has been described as either aquatic or
mostly terrestrial. The latter hypothesis is controversial as Triassic stereospondyls are
generally considered as aquatic or semi-aquatic animals.

The current study utilizes histological and microanatomical data to re-assess
previous hypotheses pertaining to the biology and ecology of Lydekkerina. Bone
microstructure of various skeletal elements of several specimens is analyzed to better
understand its growth strategies, intra-skeletal variability and lifestyle adaptations.

Bone histology reveals that our sample comprises individuals at different
ontogenetic stages, i.c., from juvenile to mature individuals. Our results confirm that
these amphibians had a strategy of fast and sustained growth to reach sexual maturity
quickly. The microanatomy of the long bones, with their thick bone walls and distinctive
medullary cavity, suggests that Lydekkerina may have been amphibious with a tendency
to be more terrestrial.

This study suggests that Lydekkerina employed a particular growth strategy and
lifestyle, which may have enabled it to prosper during the harsh dry conditions of the
Early Triassic.

Poster Session IIT (Friday, November 1, 2013, 4:15 - 6:15 PM)

NEW LIGHT ON THE EVOLUTIONARY RELATIONSHIPS BETWEEN
"THORACOSAURS" AND MODERN GHARIALS: EVIDENCE FROM A NEW
GAVIALOID FROM THE LATE CRETACEOUS OF CHIAPAS, MEXICO

CARBOT-CHANONA, Gerardo, Secretaria de Medio Ambiente e Historia Natural,
Tuxtla Gutiérrez, Mexico; BROCHU, Christopher, Univ of Iowa, Iowa City, IA, United
States; BUSCALIONI, Angela, Universidad Auténoma de Madrid, Madrid, Spain;
REYNOSO ROSALES, Victor Hugo, Universidad Nacional Autéonoma de México,
Ciudad Universitaria, Mexico

The slender-snouted Campanian through Ypresian “thoracosaurs” are currently
viewed as early relatives of the living Indian gharial (Gavialis gangeticus), which is the
focus of an unresolved phylogenetic conflict between morphological and molecular data
sets. However, substantial stratigraphic and morphological gaps exist within thoracosaurs
and between them and more younger, derived gavialoids. A new crocodylian from the
Ocozocoautla Formation (Maastrichtian, Late Cretaceous) of Chiapas, México, fills a
morphological gap in the thoracosaur record. The new specimen consists of a partial skull
and lower jaw, appendicular elements, vertebrae, and osteoderms preserving a unique
combination of character states. Differences from the Cretaceous-early Paleocene
thoracosaurs Eothoracosaurus and Thoracosaurus include large, nearly circular
supratemporal fenestrae with a linear medial margin separated by a very narrow
interfenestral bar and a palatal premaxillary-maxillary contact extending to the second
maxillary alveolus. The morphology of the skull table resembles that of Paleocene
Eosuchus, and Eosuchus and the Chiapas form share a large external mandibular fenestra
not found in other thoracosaurs. However, the Chiapas form lacks the alveolar couplets of
the dentary tooth row diagnostic of Eosuchus. It also lacks derived states linking
Eosuchus with later gavialoids. A phylogenetic analysis places the Chiapas form as the
sister lineage to a clade including Eosuchus and the more derived gavialoids that first
appear in the latest Eocene. Our analysis continues to support a close relationship
between thoracosaurs and Gavialis, and it reinforces a marginal marine origin for a
lineage currently restricted to fresh water, but the maxillary tooth counts of the Chiapas
form and Eosuchus (21) are smaller than those of Eothoracosaurus (26) and
Thoracosaurus (23), suggesting phyletic shortening of the snout that was reversed in later
gavialoids.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

CONFIRMATION OF LIFESTYLES OF EXTINCT FELIDS BASED ON
COMPARISON OF HOMOLOGOUS CHARACTERS OF LIVING CATS

CARLON, Burcu, Northern Illinois University, DeKalb, IL, United States, 60115;
NAPLES, Virginia, Northern Illinois Univ, DeKalb, IL, United States

Living and extinct felid morphology ranges from robust ambush predator to gracile-
limbed cursor. Identification of similar osteological characters that correlate with
locomotor habits in living forms allows estimation of lifestyle in extinct species of
comparable morphology. Here, we examine forelimb characters of the living taxa A.
Jubatus and P. leo with homologous features in the extinct genera S. fatalis and P. atrox
as a means of identifying factors that help predict habits.

We performed a geometric morphometric analysis (Generalized Procrustes
Superimposition and Principal Components) of homologous features of the scapula,
humerus, and ulna to allow identification of skeletal features that correlate with different
lifestyles in extinct taxa.

PC1 accounted for 40.8% for the scapula, 43.6% for the humerus, and 76.6% for the
ulna. S. fatalis had positive PC1 scores, and A. jubatus had negative PC 1 scores. P. atrox
and P. leo grouped together and were positioned in between the 4. jubatus and S. fatalis.
The Panthera group differed significantly from S. fatalis and A4. jubatus (¢=0.05).

Among felids, the details of forelimb use dominate hunting style, from ambush to
cursorial predator. The shape analysis methods reveal discrete characters that can predict
lifestyles of extinct taxa based on comparison of homologous features observed among
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living cats. Each species studied here shows a unique character suite, allowing further
refinement of the predictions of lifestyle and the most significant features that predict
locomotor habits.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

USING ONTOGENY AND PHYLOGENY TO TEST HYPOTHESES OF
ANAGENESIS IN THE VERTEBRATE FOSSIL RECORD: A CASE STUDY OF
THE SISTER GROUP RELATIONSHIP BETWEEN DASPLETOSAURUS AND
TYRANNOSAURUS (DINOSAURIA, COELUROSAURIA)

CARR, Thomas, Carthage College, Kenosha, WI, United States, 53140-1994

The evolution of derived tyrannosaurine tyrannosaurids is well represented by a
series of stratigraphically separate species. These include, in ascending chronological
order: Daspletosaurus torosus (Oldman and Dinosaur Park Formations), a new taxon
(upper Two Medicine Formation), and Tyrannosaurus rex (Hell Creek Formation and its
lateral equivalents). This stratigraphic sequence of closely related species provides the
opportunity to test the hypothesis that they are an anagenetic lineage. This study proposes
a protocol for evaluating hypotheses of anagenesis based on a quantitative comparison of
phylogenetic and ontogenetic patterns (i.e., sequences of homologous character
transformations). To reach this end, a cladistic analysis of Tyrannosauroidea was
executed that, for completeness, includes the recently named tyrannosaurine
Zhuchengtyrannus. Growth series for D. torosus, the new taxon, 7. bataar, T. rex, and
outgroup taxa were recovered using cladistic analysis of morphological characters. This
was done to compare the ontogenetic changes in each species with the phylogenetic
character changes at each node from where they extend. The phylogenetic and
biogeographic history of derived tyrannosaurines is complex, where (1) several Asian
taxa separate 7. rex phylogenetically from the earlier Laramidian species, and (2)
multiple dispersal events occurred between Laramidia and Asia. These factors complicate
a straightforward account of anagenesis in Laramidian tyrannosaurines during the
Campo-Maastrichtian.

Symposium 1 (Wednesday, October 30, 2013, 11:15 AM)

FIRST DEFINITIVE ASSOCIATION BETWEEN EMBRYONIC ALLOSAURUS
BONES AND PRISMATOOLITHUS EGGS IN THE MORRISON FORMATION
(UPPER JURASSIC, WYOMING, USA)

CARRANO, Matthew, Smithsonian Institution, Washington, DC, United States, 20013-
7012; MATEUS, Octavio, Museu da Lourinha, Lourinha, Portugal; MITCHELL,
Jonathan, University of Chicago, Chicago, IL, United States

Despite more than a century of collecting, resulting in one of the best-studied
vertebrate fossil records anywhere in the world, the Upper Jurassic Morrison Formation
has produced surprisingly few examples of dinosaur eggs associated with embryonic
remains. Even more puzzling, none of these seem to pertain to the theropod Allosaurus,
one of the most common and best-understood dinosaur taxa in the formation. Here we
report on a dinosaur nest site that has produced both abundant prismatoolithid eggshell
and embryonic (or perinatal) bones of Allosaurus from Fox Mesa, Wyoming. This
represents the first such discovery for any theropod in the Jurassic of North America. The
nest is heavily weathered but contains a few ellipsoid eggshell clusters that suggest an
egg size of about 8 x 6.5 cm. Study of the eggshell morphology and microstructure
confirms that a single egg type is present throughout, which is indistinguishable from
Prismatoolithus coloradensis. All of the identifiable embryonic materials pertain to
theropods, and two premaxillae specimens show the five alveoli diagnostic for Allosaurus
among Morrison theropods. This confirms the theropod origin of Prismatoolithus eggs
and implicates Allosaurus as the specific Morrison parent taxon. As a result, it is now
possible to assign several previous discoveries of dinosaur eggs and potential nests to
Allosaurus, including the isolated egg from the Cleveland-Lloyd Quarry. This discovery
also calls into question prior assignments of Prismatoolithus eggs to ornithopods, and
suggests that more detailed study of such sites is warranted. Prismatoolithus eggshells are
also associated with the Upper Jurassic theropod Lourinhanosaurus from Portugal, along
with larger embryos that exhibit four premaxillary alveoli.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

VARIATION OF OSTEODERM ANATOMY IN THE CARAPACE OF THE
NORTH AMERICAN GLYPTODONT, GLYPTOTHERIUM (XENARTHRA,
CINGULATA)

CARRANZA-CASTANEDA, Oscar, Centro de Geociencias, Universidad Nacional
Autonoma de Mexico, Campus Juriquilla, Queretato, Mexico; GILLETTE, David,
Museum of Northern Arizona, Flagstaff, AZ, United States

Beginning in 1875 with the description of Glyptodon mexicanus Cuataparo and
Ramirez (=Glyptotherium mexicanum) from Pleistocene deposits in the Valley of
Mexico, discoveries of glyptodonts have been common in Mexico, the United States and
Central America. Glyptotherium includes G. cylindricum and G. mexicanum in Mexico;
and G. texanum, G. floridanum and G. arizonae in North America. These species have
been described mainly on the basis of osteoderm osteology, without reference to position
in the carapace. The dorsal-sagittal region of the carapace includes the preiliac area,
where the osteoderms are symmetrical hexagons, with the diameter of the central figure
approximately 50% of the side-to-side diameter, and with 8-10 peripheral figures of
uniform size and shape. Borders of peripheral figures are sometimes shared by adjoining
osteoderms. Close to the cephalic area the osteoderms are hexagonal but elongated in the
anteroposterior axis. Osteoderms of the lateral middle region retain the hexagonal shape
but they are asymmetrical. Within the postiliac region, osteoderms range from
asymmetrical hexagons to trapezoidal or rectangular, with the central figure occupying
approximately 50% of the surface. Peripheral figures of the osteoderms in this area vary
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in size and shape. Towards the caudal margin, osteoderms are polyhedral, with the central
figure occupying up to 70% of the surface and projecting slightly from the peripheral
figures. The lateral profile of the postiliac region is concave especially near the caudal
margin. Outer edges of marginal osteoderms are elongated and directed caudally, the
central figure occupies over 70% of the surface area, and peripheral figures are almost
imperceptible. In succeeding rows of osteoderms, shapes vary from rectangular to
trapezoidal, the central figure is progressively reduced, and peripheral figures become
more evident. In the lateral cephalic region on both sides of the skull, the osteoderms are
strongly convex, the central figure and the peripheral figures are small or nonexistent,
and the rear portion is elongated and flat with multiple bony protuberances for insertion
of integument; these structures suggest the lateral sides of skull had some mobility that
allowed the animals to move the skull during feeding. In males, osteoderms of the dorsal
midline at the caudal margin are larger and have a prominent conical boss that diminishes
gradually toward the posterolateral margin. In females the osteoderms of the caudal row
are flat and only slightly convex without a prominent boss.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)
FUNCTIONAL MORPHOLOGY OF THE AZHDARCHID MANUS

CARROLL, Nathan, Montana State University, Bozeman, MT, United States, 59718
Previous studies of the inferred terrestrial locomotor ability of pterosaurs rely on
limb proportions or pedal morphology as the basis for subsequent functional
interpretations and often do not consider the morphology of the manual digits. This is
especially true for the Azhdarchidae, which are typically represented by fragmentary
elements and/or obscured preservation of the manus. Three-dimensional preservation of
manual elements in an azhdarchid from the Two Medicine Formation of Montana allows
for an evaluation of its functional morphology and a comparison to other Late Cretaceous
pterosaurs. Phalanx III- 1 differs greatly between taxa and is particularly informative for
differentiating pterosaur manual morphologies. A principal component analysis of
pterosaur proximal phalanges shows that azhdarchids form a cluster separate from other
Cretaceous pterosaurs, particularly in the size of the abductor process and the robustness
of the proximal phalanges. This unique morphology of phalanx III-1 in azhdarchids is
likely a synapomorphy for this group. It is proposed that the greatly expanded proximal
portion of phalanx III-1 of azhdarchids is an adaptation to accommodate higher stress
loads during quadrupedal walking, and that this phalanx bore the majority of the weight
at the metacarpophalangeal joint. This study provides further evidence that azhdarchids
were likely proficient walkers and spent a considerable amount of time on the ground.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

CHANGES IN DIVERSITY AND STRUCTURE OF THE VALLESIAN (LATE
MIOCENE) RODENT RECORD FROM THE VALLES-PENEDES BASIN
(CATALONIA, SPAIN)

CASANOVAS-VILAR, Isaac, Institut Catala de Paleontologia Miquel Crusafont,
Cerdanyola del Valles, Spain; GARCIA-PAREDES, Israel, Instituto de Geociencias
IGEO (CSIC/UCM), Madrid, Spain; VAN DAM, Jan, Utrecht University, Utrecht,
Netherlands

The Valles-Penedes Basin (Catalonia, Spain) is the type area for the Vallesian stage
(early late Miocene; 11.1-8.7 Ma), which is considered an interval of important changes
in the European mammal faunas. Several middle Miocene taxa, associated with forested
environments, seem to have disappeared abruptly at 9.6 Ma during an event known as the
"Vallesian Crisis". Simultaneously, many taxa that later will characterize the rest of the
late Miocene (Turolian) first occur in Western Europe.

We analyze the diversity dynamics and changes in the structure of the Vallesian
rodent assemblages from this basin. The record comprises more than 5000 specimens
recovered from 82 different fossil sites. The age of most localities can be accurately
estimated using a combination of biostratigraphic and magnetostratigraphic methods.
Furthermore, we have considered the biases introduced by the variations in the quality of
the record.

Five different local biozones (named V1 to V5) can be recognized on the basis of
the rodent content. The rodent fauna of zone V1 is basically identical to that of the late
Aragonian (latest middle Miocene), which implies that the dispersal of the equid
Hippotherium into the area was not accompanied by any significant environmental
change that influenced the rodent fauna. Zones V2 and V3 show a diverse rodent
assemblage overwhelmingly dominated by the cricetine Cricetulodon, which usually
accounts for more than 80 % of the specimens.

The boundary between zones V3 and V4 corresponds with the "Vallesian Crisis".
However, the impact of this event on the rodent faunas is found to be less important than
previously thought. Several species of sciurids, castorids, glirids, eomyids and cricetids
are said to have disappeared from the area at 9.6 Ma, but our data show that many of
them did in fact survive until the end of the Vallesian, being sporadically recorded in
some sites. Their apparent absence may reflect the fact that the quality of the record is
much better during the early (zones V1-V3) than the late Vallesian (zones V4-V5). All
the missing species are generally rare in our assemblages, so they require a greater
sampling effort to be recorded. Alternatively, these taxa may have been associated with
very specific habitats that for unknown taphonomic reasons are not recorded during the
late Vallesian. Zone V4 also records the dispersal of the first murids (Progonomys). In
contrast to what occurred in other Iberian basins, the rodent assemblage continued to be
cricetine-dominated and murids did not become the dominant rodents until the upper part
of zone V5.
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Symposium 4 (Saturday, November 2, 2013, 11:00 AM)

VERTEBRATE DIVERSITY AND RESPONSE TO OCEAN TEMPERATURE
DECLINE DURING THE LATEST CRETACEOUS IN THE ANTARCTIC
PENINSULA

CASE, Judd, Eastern Washington University, Cheney, WA, United States, 99004

The James Ross Basin, northeastern Antarctic Peninsula is the only Antarctic region
to exhibit a significant fossil vertebrate record from the Santonian through the Eocene.
The latest Cretaceous marine deposits bearing vertebrate remains from the beginning of
the Santonian to the end of the Maastrichtian crop out on northern James Ross Island,
southern Vega Island to the north and southern Seymour Island to the east. Through this
approximately 18 million year time span, an 8°C drop in ocean temperature occurs (from
16°C to 8°C) based on changes in oxygen isotope values. The latest Cretaceous
vertebrate faunas show a pattern of stable diversity in teleost fish, neoselachian sharks
and non-avian dinosaurs. Marine reptiles, including plesiosaurs and especially mosasaurs,
show a pattern of increasing diversity and abundance through the latest Cretaceous. Thus,
the drop in ocean temperature created some taxonomic turnover, but had little effect on
overall diversity in the latest Cretaccous Antarctic vertebrate faunas. In the Middle
Eocene of the La Meseta Formation, at 45.2 Ma, the diversity of neoselachian sharks is
very high (Shannon diversity index, H= 1.814) which nearly equals the values in the
tropics today (H= 1.920). The mid-Eocene water temperatures were at 8°C. In the Late
Campanian (ca 74.2 Ma), from the Herbert Sound Member, the water temperature was
twice as high as the mid-Eocene at 16°C, yet the shark diversity level was only 25% (H=
0.483) of the mid-Eocene value. Whereas shark diversity today is directly correlated with
water temperature, this was not the case for Antarctica’s distant past. The 8°C drop in
temperature during the latest Cretaceous had little or no negative effect on the diversity of
Antarctic vertebrate faunas. Thus, there seems to be no particular correlation between
decreasing ocean temperatures and a decrease in diversity in the latest Cretaceous
Antarctic vertebrate faunas.

Technical Session VIII (Thursday, October 31, 2013, 2:00 PM)

NEUROANATOMY AND OSSEOUS LABYRINTH OF A NEW PERMIAN
DICYNODONT FROM MOZAMBIQUE

CASTANHINHA, Rui, Museu da Lourinhd e Instituto Gulbenkian de Ciéncia, Lisboa,
Portugal; ARAUIJO, Ricardo, Museu da Lourinhd and SMU, Dallas, TX, United States;
COSTA JUNIOR, Luis, Museu Nacional de Geologia, Maputo, Mozambique;
ANGIELCZYK, Kenneth, Field Museum of Natural History, Chicago, IL, United States;
G. MARTINS, Gabriel, Centro de Biologia Ambiental, Faculdade de Ciéncias,
Universidade de Lisboa., Lisboa, Portugal

A nearly complete skull and mandible, with a series of 19 articulated dorsal, sacral
and tail vertebrae, ribs, ilia, partial pubis, and femur (ML1620) was collected from Late
Permian Karoo sediments, Metangula Graben, northern Mozambique (Niassa Province),
Cadzi Formation. The p-CT 3D visualization of the internal cranial bones, combined
with a phylogenetic analysis demonstrates a set of characters shared with Emydopoidea, a
restricted clade of small-sized dicynodonts. The brain is narrow and the cerebellum is
broader than the forebrain, resembling the condition of other non-mammalian therapsids.
The orbits are located far anteriorly relative to the olfactory bulbs. The olfactory bulbs
are separated from the cerebrum by a short olfactory tract. The trigeminal nerve arises
near the floculi anteroventrally. The abducens nerve is directed laterally and passes
between a notch on the ventral border of the prootic and the dorsal border of the
basisphenoid. The facial and vestibulocochlear nerves are closely associated and arise
behind the semicircular canals. The glossopharyngeal and the vago accessory nerves exit
the hindbrain laterally at nearly midheight. The hypoglossal nerve pierces the exoccipital,
arising from the hindbrain with a mediolateral orientation. The anatomy of osseous
labyrinth, pristinely preserved, shows a bulky vestibule with a lateromedially-oriented
canal that links to the fenestra ovalis and then slopes into a stout, dorsoventrally-oriented
portion. The semicircular canals are subequal in diameter. The anterior and posterior
semicircular canals are of equal thickness, whereas the horizontal semicircular canal is
broader. The brain of this dicynodont displays a conservative reptilian-grade brain
morphology. In fact, the brain morphology here described closely resembles the
Dicynodon condition due to the elongated and narrow shape as well as the wide angles
between the different brain regions, as opposed to the Lystrosaurus condition.

Technical Session II (Wednesday, October 30, 2013, 9:15 AM)

MESOWEAR AND HYPSODONTY THROUGH TIME IN HYPERTRAGULIDS
(ARTIODACTYLA) FROM THE TURTLE COVE MEMBER OF THE JOHN
DAY FORMATION OF OREGON

CAVIN, Jennifer, John Day Fossil Beds, Kimberly, OR, United States, 97848;
SAMUELS, Joshua, , Kimberly, OR, United States

The Turtle Cove member of the John Day Formation includes approximately 400
meters of strata that represent around five million years of deposition. These strata are
very well dated, as they are interspersed with six mapped and dated volcanic beds, from
about 31 to 26 Ma. Overall, the Turtle Cove member is highly fossiliferous, and by far
the most abundant taxa represented are the hypertragulids (mouse deer). Hypertragulids
were small, browsing artiodactyls living in a mixed woodland habitat. This habitat
gradually became drier and more open through the Oligocene, as evidenced by paleosol
data and the appearance of open habitat specialist taxa. As the habitat changed and after
major volcanic events, it would be expected that due to increased ingested grit, the teeth
of hypertragulids would exhibit greater wear and selection would favor higher crowned
teeth. To examine whether hypertragulids show differences in tooth wear or crown
height through time, we measured mesowear and hypsodonty index of lower second
molars. Specimens were examined from each stratigraphic unit of the Turtle Cove
member, from unit A through unit K2, and an analysis of variance was used to test for
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differences in means between these units. Hypertragulids exhibited no significant
differences in wear levels in strata immediately after volcanic events. There were also no
differences in mesowear or hypsodonty through time, despite the environment becoming
drier and more open. As field work continues in the Turtle Cove member, sample size
will increase, which may ultimately strengthen or refute these results. One hypothesis to
explain the apparent stasis is that hypertragulids did not adapt to changes in the
environment, potentially simply tracking favored wooded habitats. As these habitats
declined, this may have led to their being replaced by more hypsodont taxa. Preliminary
results seem to indicate reciprocal abundance through time, with hypertragulids
decreasing through time while other small browsers increase.

Technical Session X (Friday, November 1, 2013, 9:30 AM)
ECOLOGICAL CHANGES IN THE TURKANA BASIN OVER 4 MA

CERLING, Thure, University of Utah, Salt Lake City, UT, United States, 84112;
HARRIS, John, George C Page Museum, Los Angeles, CA, United States; LEAKEY,
Meave, National Museums of Kenya, Nairobi, Kenya; LEVIN, Naomi, Johns Hopkins
University, Baltimore, MD, United States; MANTHI, Fredrick Kyalo, National Museums
of Kenya, Nairobi, Kenya

Ecological changes based on sedimentology, relative species abundances, and
paleosols have been suggested for the Turkana Basin in northern Kenya. In this study we
examine the 3"*C of mammal teeth at the ecosystem scale for 25 different modern regions
in East Africa and use that as an analogue for understanding ecosystem change in the past
4 Ma. We analyzed stable isotopes in > 1500 modern individuals from 25 distinct modern
ecosystems and > 2000 fossil individuals through the past 4 Ma in the Turkana Basin in
northern Kenya. Although most modern mammals have diets similar to their fossil
supposed ancestors, some do not and, in fact, have diets completely different than their
supposed ancestors. Modern ecosystems can be classified by considering taxa at the
tribe/genus level using stable carbon isotopes. Fossil mammals at this same taxonomic
level of ID - tribe/genus - show important changes over 4 Ma for a few lineages.
However, comparison at the ecosystem scale shows major differences occurring in East
Africa between 2 and 2.5 Ma. The most significant changes occur in the taxa that are
grazers, with only bovids having the same relative success throughout 4 Ma. Non-bovid
families had more grazing taxa in the Pleistocene than they do in the present. Major
changes in ecosystem structure in Africa over the past 4 Ma are indicated using stable
isotopes in mammalian teeth. We find some fossil ecosystem structures for which we
have not observed the modern equivalent, even though all major lineages are present in
both the fossil and modern assemblages. We speculate that C4 grass evolution, almost
invisible in the fossil record, may be partly responsible for these differences.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

WIESBADEN - AMONEBURG IN GERMANY: THE FIRST STEPS OF THE
MODERN SQUAMATE FAUNA IN EUROPE DURING THE EARLIEST
MIOCENE

CERNANSKY, Andrej, Senckenberg Research Institute , Frankfurt am Main, Germany;
RAGE, Jean Claude, Museum national d Histoire naturelle, Paris, France; KLEMBARA,
Jozef, Comenius Univ Bratislava, Bratislava, Slovakia

Squamate faunas fom the MN 1 - MN 3 interval (earliest Miocene) are only poorly
known in Europe (and even worldwide). Our research brings the first report of a complete
squamate fauna from zone MN 2 in Europe. It comprises relatively numerous specimens
that come from Wiesbaden-Amoneburg (western Germany). This fauna fills an important
gap in our knowledge of the paleobiodiversity of herpetofaunas from this time interval in
Europe. The new finds are important for two reasons. 1) The beginning of the Miocene
represents the temporary return of a para-tropical humid climate after the relatively cool
and dry Oligocene. The new material reported here provides an opportunity to observe
changes in the paleoherpetofaunas during a particularly pertinent time. It shows different
snake and lizard responses to the climate changes at the beginning of the Miocene. The
amphisbaenid and lizard assemblage of Wiesbaden-Amoneburg is very similar to that of
the younger locality Merkur - North (MN 3) in the Czech Republic, i.e. the only fauna of
MN 3 age in Europe. This MN 2 assemblage includes Gekkota indet., Lacerta
poncenatensis, Lacertidae indet., Scincomorpha indet., Pseudopus cf. ahnikoviensis,
Ophisaurus  spinari, Ophisaurus sp., Anguidae indet., Merkurosaurus ornatus,
Shinisauria indet., Platynota indet., Blanus sp. nov. and Lacertilia indet. However, snakes
include both Oligocene survivors (booids) and immigrants (natricines, colubrines,
viperids). 2) The early Miocene was also marked by the collision of Eurasia with Africa.
This event potentially permitted immigration of African squamates into Europe,
including re-immigration of squamate lineages which were absent in Europe during the
cooler and drier Oligocene, but were present there during the Eocene and survived
elsewhere, for example in Africa. Taxa such as Chamaeleonidae and Cordylidae, which
occur in MN 3 at Merkur - North, are missing from Wiesbaden-Amoneburg. This
suggests that African taxa had not yet reached Europe by MN 2, but were able to enter it
during MN 3.

Technical Session XIV (Saturday, November 2, 2013, 10:45 AM)

THE DROMORNITHID OR THE EGG? SIZE CONSTRAINTS IN FLIGHTLESS
BIRDS

CHAN, Nicholas, Macquarie University, Sydney, Australia

The removal of flight as a constraint on size has led to the evolution of gigantism in
several lineages of birds. However, even they have not attained the size of large non-
avian (n-a) theropods. Predictions of two hypotheses were tested to examine potential
size constraints in flightless birds. The first is that egg shell strength restricts the size of
the incubating bird and that the extreme sexual dimorphism seen in the moa genera
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Dinornis and Pachyornis was an adaptation to reduce the stresses placed upon eggs
during incubation. If so, then similarly large birds should also exhibit extreme
dimorphism. This was tested for in Genyornis newtoni (Aves: Dromornithidae), an
anseriform bird similar in size to Dinornis. Coefficients of variation in the size of leg
bones from a sample of adult Genyornis from Lake Callabonna, South Australia are three
times lower than that of Dinornis, suggesting that extreme dimorphism was absent.

Alternatively, a mechanical constraint caused by femoral orientation may restrict
mass in flightless birds. Unlike n-a theropods, birds lack a long counter-balancing tail,
and a sub-horizontal orientation of the femur places the knee under the center of mass.
This restricts femur morphology, with femoral length constrained to maintain the position
of the knee and robusticity increasing with body mass to counteract greater torsional
strains. Previous studies have suggested that these restrictions may limit body mass in
flightless birds. As a result, avian scaling curves are expected to exhibit a lower inflection
point than is seen in n-a theropods. In addition, if this is a universal constraint in birds
then different avian phylogenetic groups should scale similarly. Femoral length and
circumference measurements were taken for 43 species from 7 orders of flightless
terrestrial birds and regression results compared to a data set for 81 n-a theropods
compiled from the literature. Polynomial regressions reveal significant curvilinearity in
avian femoral scaling, whilst model II regressions show significant overlap of slope and
intercept confidence intervals (ClIs) for ratite (n=19), gruiform (n=13), and
galloanseraean (n=8) birds. Conversely, n-a theropods show no significant curvilinearity
and the CIs of maniraptorans (n=17) and tyrannosauroids (n=18) do not overlap. This
suggests greater flexibility in femoral proportions in n-a theropods than in flightless
birds, supporting previous suggestions that femoral scaling in birds is constrained by the
loading regime.

Technical Session XIII (Friday, November 1, 2013, 2:15 PM)

DENTAL DEVELOPMENT OF THE STEM OSTEICHTHYAN ANDREOLEPIS
HEDEI REVEALED BY THREE-DIMENSIONAL SYNCHROTRON VIRTUAL
PALEOHISTOLOGY

CHEN, Donglei, Uppsala Univ, Uppsala, Sweden, AHLBERG, Per, Uppsala Univ,
Uppsala, Sweden; BLOM, Henning, Uppsala Univ, Uppsala, Sweden; SANCHEZ,
Sophie, Uppsala Univ, Uppsala, Sweden

Andreolepis hedei from the Late Silurian of Gotland, Sweden is one of the oldest
putative osteichthyans known to date. Based on isolated bone fragments, scales and teeth,
Andreolepis has traditionally been identified as a primitive actinopterygian. However, the
recent discovery of fragments of osteichthyan-like marginal dermal jawbones, which lack
the typical shedding tooth organization of crown osteichthyans, has suggested that it is in
fact a stem osteichthyan. The jawbones appear to exhibit a gradual transition between
marginal tooth-like denticles and external ornamentation. The marginal denticles of
Andreolepis have recently been interpreted both as true teeth and as tooth-shaped dermal
tubercles; a comprehensive insight into their organization and growth pattern is crucial
for resolving the origin of the osteichthyan dentition. Previous studies have been limited
to external morphology and two-dimensional histology, but here we reconstruct the three-
dimensional histological architecture of a marginal jawbone of Andreolepis from a
propagation phase contrast synchrotron microtomography scan with sub-micron
resolution. The overall morphology of the dermal ornamentation is the result of the
intercalation of successive generations of non-shedding odontodes. Even though the
odontodes lack enamel, the successive overgrowth surfaces, growth-arrest surfaces and
resorption surfaces are clearly visible and allow the sequence of developmental events to
be inferred. In the transitional region between facial lamina and biting margin, the first
generation of odontodes are arranged in regular rows, and obliquely conical towards the
biting margin. They were probably functional “teeth”, since they often have the tip
chipped off, most likely as a result of biting action. Subsequently these tooth-like
odontodes were partially or fully overgrown by bone and tubercular odontodes, as the
jawbone grew labially. The buried odontodes and the surrounding bone tissue show
evidence of partial resorption from above, instead of from the root below, leading to
vascular loops from the overlying soft tissue making new connections to the pulp cavities
of the preceding odontodes. The new developmental model of Andreolepis dentition is in
striking contrast to that of most osteichthyans, and will contribute to a more detailed
understanding of the acquisition of the osteichthyan body plan.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

A LATE EOCENE PROCYPRIS-LIKE CYPRINID (TELEOSTEI, PISCES) FROM
SOUTH CHINA

CHEN, Gengjiao, Natural History Museum of Guangxi, Nanning, China; CHANG, Mee-
Man, Institute of Vertebrate Paleontology and Paleoanthropology, Beijing, China; LIU,
Huangzhang, Institute of Hydrobiology, Wuhan, China

Fossil cyprinids from the upper part of the late Eocene Youganwo Formation of
Maoming, Guangdong Province, South China were first studied by Liu in 1957. The
author referred the specimen to genus Cyprinus as a new species, C. maomingensis.
Unfortunately, this specimen is poorly preserved and reveals no more morphological
information than its serrated last unbranched dorsal and anal fin rays. In fact, we are
unable to observe any character from the specimen that seems to warrant its assignment
to Cyprinus. Recently, some new specimens were unearthed from the same locality.
These specimens show that its body is rather deep, the last unbranched dorsal and anal fin
rays are strong, with serrations on their posterior edge, the origin of the dorsal fin is
anterior to the insertion of the pelvic fin, the dorsal fin base is relatively short, with 9
branched rays, the origin of the anal fin is posterior to the end of the dorsal fin base, the
pharyngeal bone is arc-like, broad and bent in the middle of the bone, its length to width
ratio is about 4, its anterior limb is shorter than the posterior one, which is laterally
compressed, tapering to a blunt point as in other species of the Cyprininae, the anterior
limb is pointed at the tip, the anterior angle is round and protrudes slightly, the posterior
angle is obsolescent, two rows of pharyngeal teeth are preserved, the shape of all teeth
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except Al is spoon-like, the number of teeth in the main row is four, Al is obviously
larger than the other teeth, A2 is larger than A3, A4 and the tooth on B row.
Morphologically, the pattern and shape of the pharyngeal teeth of these specimens
obviously differ from those of Cyprinus but resemble those of Procypris. However, the
number of branched dorsal fin rays and the number of vertebrae of the specimens from
Maoming are obviously less than that in Procypris, i.e., 9 or 10 vs. 14-22 and about 35
vs. 40-43, respectively. Consequently, these specimens are closer to Procypris than to
Cyprinus. This is the first report of fossil Procypris-like fish, and it implies that
Procypris-like fish are an early members of the Cyprinini tribe and the origin of this
group can be traced back at least to the late Eocene.

Technical Session I (Wednesday, October 30, 2013, 10:45 AM)

INCORPORATING  FOSSILS, MORPHOLOGY AND MOLECULES:
COMBINED PHYLOGENETIC ANALYSES OF THE CRYPTOBRANCHOIDEA
(AMPHIBIA: URODELA)

CHEN, Jianye, American Museum of Natural History, New York, NY, United States,
10023; JIA, Jia, Peking University, Beijing, China; GAO, Ke-Qin, Peking University,
Beijing, China

Cryptobranchoidea are a suborder of salamanders (Urodela), consisting of two
distinct families: small and metamorphic salamanders of the Hynobiidae, and large and
neotenic forms of the Cryptobranchidae. They are long considered primitive in
salamander phylogeny due to generalized morphology and lack of derived features seen
in Salamandroidea. Early fossil salamanders from the Mesozoic of China have been
reported to have cryptobranchoid affiliations, but their exact relationships with living
species remain unclear. Besides, inter-relationships of extant hynobiids are hotly debated
due to incongruence of results from various data types. To address these problems, we
conducted combined analyses of the Cryptobranchoidea, incorporating fossils, and
combining both morphology and molecular data. We coded 51 morphological characters
over 32 living and fossil species, and retrieved 13 mitochondrial DNA sequences (over
10000 base pairs) of 27 living species from Genbank. Ambystoma tigrinum was chosen as
the outgroup. Separate morphological and molecular analyses, and combined analyses
were all performed using the software POY 4 under the maximum parsimony criterion.
The strict consensus tree of the combined analysis is similar with the molecular trees,
whereas the morphological trees yield a polytomy at the base of the Hynobiidae.
Monophyly of both families and each genus was confirmed by the combined analysis.
The three living species of giant salamanders form a well-supported clade, while the
Jurassic Chunerpeton and Paleocene Aviturus occupy basal positions in the
Cryptobranchidae. Relationships within the Hynobiidae are largely in congruence with
previous molecular studies, except for the placement of Pachyhynobius at a basal position
only higher than Onychodactylus. Jurassic Pangerpeton and Cretaceous Liaoxitriton are
shown to be basal crown-group hynobiids, closely related to Pachyhynobius. The
occurrence of crown-group cryptobranchoids in the Jurassic indicates a long evolutionary
history of the group. Favorable paleoclimatic and paleo-environmental conditions in the
Jurassic of northeast China may have had a significant impact on the early evolution of
the Cryptobranchoidea.

Technical Session XVIII (Saturday, November 2, 2013, 2:45 PM)

MORPHOMETRIC ANALYSIS OF LOCOMOTOR SPECIALIZATION IN THE
CRETACEOUS MAMMAL  YANOCONODON: IMPLICATIONS FOR
ECOMORPHOLOGICAL DIVERSIFICATION WITHIN EUTRICONODONT
MAMMALS

CHEN, Meng, University of Washington, Seattle, WA, United States, 98195-1800; LUO,
Zhe-Xi, University of Chicago, Chicago, IL, United States; WILSON, Gregory,
University of Washington, Seattle, WA, United States

The postcranial skeletal features of the Yanoconodon allini (Eutriconodonta,
Jeholodentidae) from the Lower Cretaceous of China suggest that it was a generalized
terrestrial mammal. Its humerus has a spindle-shaped head, an indistinct neck, and a
broad and shallow intertubercular groove, all of which resemble those of non-therian
mammaliaforms or cynodonts that have been inferred as having engaged in terrestrial
locomotion, or like those of terrestrial monotremes. The olecranon process of the ulna is
short and the semilunar notch is widely open. Styloid processes, which restrict
mediolateral movement of the hands, are absent from the distal ends of the ulna and
radius. The phalanges are relatively short and stout. The femur has a spherical head with
a very short neck. The greater trochanter is small and is not vertically oriented. The distal
ends of both the tibia and fibula lack malleoli that stabilize the movement of the upper
ankle joint in a parasagittal plane. The astragalus and calcaneus are juxtaposed on each
other and morphologically similar to those of premammalian cynodonts. We interpret that
both the forelimb and hindlimb had a sprawling posture based on the articulations with
the pectoral and the pelvic girdles, respectively. The scapula is triangular-shaped and has
a mobile articulation with the clavicle, suggesting that Yanoconodon had a shoulder-
muscle arrangement common in extant mammals with some climbing abilities. To
quantitatively assess the locomotor abilities of Yanoconodon, we incorporated 26 linear
measurements of preserved appendicular elements into a discriminant function analysis
that is based on a database of 107 extant small-bodied mammals grouped into eight
locomotor categories. The analysis classified Yanoconodon as a terrestrial mammal,
whereas Jeholodens jenkinsi, a sister taxon that exhibits some features indicative of a
climbing locomotion, was classified as a scansorial form. Our results imply that
ecomorphological diversification occurred within the Eutriconodonta. This pattern
resembles the evolution of ecomorphological differences among closely-related
trechnotherian species from the Early Cretaceous. These results confirm that
ecomorphological diversification occurred at the generic level in Mesozoic mammal
families like in many extant therian groups, prior to trechnotherians that includes modern
marsupials and placentals.
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Technical Session X (Friday, November 1, 2013, 8:15 AM)

NO OBSERVED EFFECTS OF CLIMATE CHANGE ON SNOWMASS
MASTODON TUSK GROWTH

CHERNEY, Michael, University of Michigan, Ann Arbor, MI, United States, 48103;
CALAMARI, Zachary, , Ann Arbor, MI, United States; FISHER, Daniel, Univ of
Michigan, Ann Arbor, M1, United States

The Snowmass site in central Colorado has yielded remains of a diverse Pleistocene
fauna in deposits that range from approximately 130ka to 50ka, based on OSL dating.
The fossil assemblage is dominated by remains of about three dozen mastodons that
derive from an interval of pronounced climate change extending from the Sangamon
interglacial (MIS 5e) through part of an extended period (MIS Sa-d and MIS 4) marked
by a cooling trend into glacial conditions. This was of course not the first climate
challenge for mastodons. They persisted in North America from the late Miocene
through the Pleistocene, during which they survived many transitions between glacial and
interglacial periods before their extinction near the Pleistocene-Holocene boundary. The
climate transition recorded at Snowmass is opposite in direction compared to the end-
Pleistocene event (from interglacial to glacial, rather than the reverse), but it enables
valuable insight for understanding the contributions of climate change to mastodon
extinction, because its age effectively allows us to rule out human influence as
contributing to any changes in mastodon growth history we observe. We have thus far
studied mastodon mandibular tusks from the lower half of the stratigraphic sequence at
Snowmass, derived from a roughly 35ka interval between about 125ka and 90ka. We
have analyzed tusk growth rates (by microCT and sectioning) and stable isotope profiles
(through multi-year serial sampling). If Snowmass mastodons were negatively impacted
by environmental changes, we would expect to observe among these tusks declining
growth rates, increasing growth variability, and serial isotope records consistent with
increased nutritional stress and more variable environments. Early analyses of more than
ten individuals fail to reveal any such effects. Further collaborative efforts will attempt
to place individual growth records in the context of Snowmass-specific environmental
reconstructions. This work does not provide a direct test of end-Pleistocene extinction
hypotheses, but it will help frame expectations for assessing environmental pressures on
terminal Pleistocene populations.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

NEARLY COMPLETE SKELETON OF THE EARLY EOCENE TINIMOMYS
GRAYBULLIENSIS (PRIMATES, MICROMOMYIDAE)

CHESTER, Stephen, Yale University, New Haven, CT, United States, 06511; SARGIS,
Eric, Yale Peabody Museum, New Haven, CT, United States; BLOCH, Jonathan, Univ of
Florida, Gainesville, FL, United States; BOYER, Doug, Duke University, Durham, NC,
United States

Micromomyid plesiadapiforms are diminutive euarchontan mammals known from
the late Paleocene to the early Eocene of western North America. Recent comprehensive
phylogenetic analyses support micromomyids as the most basal stem primates other than
the oldest known plesiadapiform, Purgatorius. These results coupled with recent
observations that tarsals of Purgatorius are uniquely similar to those of micromomyids
suggest that partial skeletons of micromomyids represent the best current evidence for
understanding the postcranial skeletal morphology of the ancestral primate. A dentally-
associated partial skeleton of the micromomyid Tinimomys graybulliensis (USNM
461201) from a freshwater limestone nodule from the early Eocene of the Willwood
Formation, Clarks Fork Basin, Wyoming, was known to include partial scapulae, humeri,
ulnae, a radius, and a partial vertebral column with ribs. It was thought that no hind limb
elements were preserved and that a relatively long intermediate phalanx belonged to the
manus, suggesting that micromomyids had a dermopteran-like gliding membrane with
interdigital patagia. Here we report that recent preparation of the same limestone nodule
yielded many hind limb and additional elements clearly associated with USNM 461201
including innominates, femora, tibiae, fibulae, tarsals, an articulated series of lumbar,
sacral, and caudal vertebrae, the other radius, and phalanges. Comparisons of the
phalanges of 7. graybulliensis to those of other euarchontans, including the fairly
complete manus and pes of the micromomyid Dryomomys szalayi, demonstrate that these
micromomyids did not have elongate intermediate manual phalanges like those of
dermopterans. The USNM 461201 specimen was used to assess many previous
attributions of isolated postcranial elements to micromomyids. Isolated humeri previously
attributed to early Eocene micromomyids 7. graybulliensis and Chalicomomys
antelucanus differ significantly in morphology from dentally-associated humeri of 7.
graybulliensis and D. szalayi, which suggests they do not belong to Micromomyidae.
Body mass estimates for USNM 461201 derived from dental and postcranial regression
equations suggest average values of 21 and 23 grams, respectively. The postcranial
morphology of Tinimomys is very similar to that of the arboreal and most basally
divergent treeshrew, Ptilocercus lowii, and suggests that the most primitive primates
were claw-climbing arborealists that used orthograde postures on vertical supports.

Technical Session XVII (Saturday, November 2, 2013, 3:45 PM)

PROFILE OF A DEVONIAN KILLER: EUSTHENOPTERON FOORDI, TOP-
PREDATOR OF THE ESCUMINAC FISH ASSEMBLAGE

CHEVRINALIS, Marion, Université du Québec a Rimouski, Rimouski, QC, Canada, G5L
3Al; CLOUTIER, Richard, Université du Québec a Rimouski, Rimouski, QC, Canada;
BECHARD, Isabelle, Université du Québec a Rimouski, Rimouski, QC, Canada

In recent ecosystems, opportunistic predators restrain community interactions by
applying a top-down control on interspecific relationships. The Upper Devonian
Miguasha Fossil-Lagerstitte (Quebec, eastern Canada) provides the opportunity to
describe part of the ecological structure of this paleocommunity owing to the exceptional
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state of preservation and the high concentration of fossil fishes. The Escuminac
assemblage includes 20 vertebrate species belonging to anaspids, osteostracans,
placoderms, acanthodians, actinopterygians and sarcopterygians. Ecomorphological
(based on non-metric multidimensional scaling) and 3D modelling approaches on all
Escuminac fish species provided (1) a structural pattern for the predator-prey
relationships and (2) new elements (i.e., bottom-up versus top-down control on
interspecific relationships) to understand the paleoecological persistence of the ecosystem
through time. Among the 20 vertebrate species, the osteolepiform Eusthenopteron foordi
is interpreted as the top-predator of the assemblage. Digestive tract contents have been
observed in 66 specimens of E. foordi of which 36% contain identifiable preys. Evidence
of foraging by E. foordi has been recorded on five vertebrate species (i.e., Bothriolepis
canadensis, Homalacanthus concinnus, Cheirolepis canadensis, Scaumenacia curta and
E. foordi) and on conchostracans. The preservation of full-size ingested prey items
provides new insights on the anatomy of the gastrointestinal tract of E. foordi and its
capacity to contain large prey items (up to 86% of the predator length). The predation
mode of E. foordi shows behavioral and morphological similarities with extant aquatic
top-predators. Opportunistic predation and the abundance and richness of lower trophic
level in aquatic Devonian ecosystems, such as the Escuminac paleoestuary, constrained
the trophic structure of the fish biota.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

MAMMALIAN FAUNAL RESPONSE TO THE ETM2 AND H2
HYPERTHERMAL EVENTS IN THE CENTRAL PART OF THE BIGHORN
BASIN, WY

CHEW, Amy, Western University of Health Sciences, Pomona, CA, United States,
91766

Multiple perturbations in marine isotope records indicate that global climate
increased (~2-7 °C) rapidly (<1 myr) several times during the early Eocene. The largest
of these ‘hyperthermals’ is the Paleocene/Eocene Thermal Maximum, which has been
identified on land and to which mammalian response has been thoroughly documented.
The carbon isotope excursions (CIEs) of two subsequent, smaller hyperthermals (ETM2
and H2) have been recently identified in the McCullough Peaks (MP) area of Wyoming’s
Bighorn Basin. However steep exposures in the MP constrain testing of their influence on
existing faunas. Large samples from relatively flat exposures tied to a high-resolution
stratigraphic record in the Fifteenmile Creek (FC) area of the central part of the Bighorn
Basin are ideal for this purpose. The position of the MP CIEs relative to a geomagnetic
reversal and biostratigraphic events suggest that ETM2 and H2 occurred between 370 m
and 455 m in the FC stratigraphic column (maximum likelihood of ETM2 at ~410-420m
and H2 at ~430-440 m). Fossil mammal samples (>30,000 specimens) were compiled
from the USGS-Johns Hopkins collections (1975-2010) across this interval (290-509 m)
for high-resolution (1-8 m, ~6-48 kyr) paleoecological analysis. Standardized parameters
include rates of species first (F) and last (L) appearances and turnover (T), alpha (A), beta
(B) and gamma (G) richness, and evenness (E), dominance (D) and community structure
(S). Parameters are compared by meter level and across four sets of minimum length data
bins (5-8 m thick). Three concurrent, statistically significant (Kolmogorov-Smirnov
comparisons with randomized data, all p<0.05) parameter shifts occur with decreasing
magnitude at 374-392 m, 403-414 m and 435-445 m. The carliest, largest shift has been
described in previous analysis as a major faunal event, Biohorizon B (BB). The end of
BB was not well constrained but was thought to be ~410 m. It is now apparent that
previous (>15 m, ~100 kyr resolution) analysis combined two separate, significant shifts
in paleoecological parameters into BB. The middle event is distinct from BB, separated
from it by a ~10 meter-thick interval of (often significantly) low parameter values. The
middle and latest shifts are smaller than BB, different in nature (major shifts in B and L
compared with major shifts in A, F and E at BB) and situated very close to expectation
for ETM2 and H2 based on the position of the MP CIEs. If related to the ETM2 and H2
hyperthermals, these parameter shifts suggest a linear relationship between climate and
mammal faunal dynamics.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

PROYECTO DINOSAURIOS - A MENTOR-CENTERED APPROACH TO
ENGAGING UNDER-REPRESENTED STUDENTS IN PALEONTOLOGICAL
RESEARCH

CHIAPPE, Luis, Natural History Museum of LA County, Los Angeles, CA, United
States, 90007, BELL, Alyssa, Natural History Museum of Los Angeles County, Los
Angeles, CA, United States; KISIEL, Jim, California State University Long Beach, Long
Beach, CA, United States

Community colleges are key targets to mitigate the severe underrepresentation of
ethnic minorities in the geosciences. “Proyecto Dinosaurios” is a National Science
Foundation-funded project of the Opportunities for Enhancing Diversity in the
Geosciences (OEDG) program that aims at building a network of cooperation between
community colleges in Los Angeles, the Dinosaur Institute, and the University of
Southern California, and to use the appeal of dinosaurs to engage underrepresented
undergraduates in geoscience research. The main goals of “Proyecto Dinosaurios” are to:
(1) expose minority (primarily Hispanic) American students to academic activities of
graduate students, professional paleontologists, and supporting staff; (2) help students
recognize career and schooling options within the geosciences; (3) encourage students to
transfer to a 4-year college and continue onto graduate studies; and (4) create awareness,
familiarity, and increase understanding about the nature of science. Over two years,
Proyecto Dinosaurios successfully recruited seven minority community college students,
each of whom conducted an independent research project. Students presented their results
at CalPaleo, a conference geared toward undergraduate research. Students also
participated in numerous field expeditions throughout the American West. Today, all
participants have continued their undergraduate education and either have transferred or
plan to transfer to 4-year school, with the majority majoring in a STEM field.
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Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

A ROBUST DESMOSTYLID FROM HOKKAIDO, JAPAN, AND THE FEEDING
STYLE OF DESMOSTYLIDS

CHIBA, Kentaro, Hokkaido University, Sapporo, Japan, KOBAYASHI, Yoshitsugu,
Hokkaido University Museum, Sapporo, Japan, JACOBS, Louis, Southern Methodist
Univ, Dallas, TX, United States; GRAF, John, Southern Methodist Univ, Dallas, TX,
United States; TANAKA, Kohei, University of Calgary, Calgary, Canada

In 2000, a desmostylid, right mandible with two partial molars and a large canine,
was discovered in the Miocene Chikubetsu Formation from the Sunjussen River,
Hokkaido, Japan. This specimen is characterized by having an enormously robust
mandible as well as the bonded-columnar molars typical of desmostylids that have
proven difficult to be interpreted functionally. Phylogenetic analysis demonstrates that
the Sanjussen desmostylid forms an unresolved polytomy with Desmostylus and
Vanderhoofius. This clade is supported by two synapomorphies: hypsodont molars and
swelling of the mandible. Absence of incisors supports a clade containing the Sanjussen
desmostylid and Vanderhoofius in some most parsimonious trees. Among Desmostylus,
Vanderhoofius, and the Sanjussen desmostylid, the degree of mandibular swelling in the
Sanjussen specimen is the largest. The maximum width of the mandibular body in the
Sanjussen desmostylid is approximately 2.9 times wider than the molar width (1.2 in
juvenile to 2.2 in the largest Desmostylus individual) and the level of the dorsal margin of
the swelling along the horizontal ramus is equal to or higher than the worn occlusal
surface of the molars, demonstrating that swelling increases through ontogeny by the
addition of bone. Observation of the cross section and micro-CT of the bone swelling
shows dense bone innerstructure. The effect of increasing the amount of dense bone
through mandibular swelling results in the increase of the cranial mass. Spongy
microstructure in postcrania is present in derived desmostylids (Cornwalius and
Desmostylus), indicating the Sanjussen desmostylid may have had a similar condition
based on its phylogenetic position. The ontogenetic increase in cranial mass as a
biological feature of desmostylids may have evolved concurrently with acquisition of
spongy inner structure in postcrania, functioning as ballast such that relatively heavier
crania compared to postcrania in desmostylids, which suggests an adaptation in buoyancy
control for bottom feeding, similar to extant walrus and the fossil walrus-like cetacean
Odobenocetops.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

EVIDENCE OF FUNGAL ATTACK ON THE BONES OF A PERMIAN
THERAPSID

CHINSAMY-TURAN, Anusuya, University of Cape Town, Cape Town, South Africa

Bone histology is known to provide a host of information pertaining to the various
aspects of the life history and growth dynamics of vertebrates and has been extensively
used to assess the biology of extinct animals. However, on occasion, besides the
biological signals recorded in bone, other fortuitous ecological indicators are also evident
in thin sections. For example, a fragment of Podocarpus wood within the marrow cavity
of a dinosaur bone provided clues about the paleoenvironment of the time. Here we
report the occurrence of saprophytic fungi in a Permian-aged therapsid from South
Africa. Several long bones (humerus, radius, ulna, femur, tibia, and fibula) of a
scylacosaurid from the Pristerognathus Assemblage Zone of the Karoo Basin were thin
sectioned. All the bones sampled show extensive degradation of the bone microstructure.
In some areas of the thin sections, the damage was severe, whereas in others parts of the
same section the bone still preserved its histological integrity. Distinctive clumps of dark
matter were associated with the channels in the bone, but also extended into the
surrounding bone matrix and appeared to be concentrated in the perimedullary regions. In
some areas, under high magnification, short, branching structures that measured about 4—
10 microns in width were observed. Under polarized light the structures showed a
birefringence which suggests that they have mineral deposits in their walls. It appears that
these structures are Wedl tunnels which are caused by saprophytic (saprobe) fungi. The
distinctive birefringence observed in the tunnel structures suggested that they contained
mineral deposits. Analysis of the walls of the Wedl tunnels using scanning electron
microscope energy dispersive spectroscopy (SEM probe analyses) revealed the presence
of calcium and carbon, but that unlike the surrounding bone they lacked phosphorous and
fluorine. This finding indicated the presence of calcium carbonate in the Wedl tunnel
walls, which may have been deposited as a byproduct of fungal metabolism of the
phosphates in the bone. Our histological findings and the elemental composition of the
Wedl tunnel structures suggests evidence of fungal decomposition in a Permian-aged
bone

Technical Session XIII (Friday, November 1, 2013, 1:45 PM)

A NEW OSTEICHTHYAN FROM THE LATE SILURIAN OF YUNNAN, CHINA
AND THE OLDEST GNATHOSTOME-DOMINATED VERTEBRATE FAUNA

CHOO, Brian, IVPP, Beijing, China; ZHU, Min, IVPP Academia Sinica, Beijing, China;
QU, Qingming, Uppsala University, Uppsala, Sweden; YU, Xiaobo, Kean University,
Milburn, NJ, United States

The Late Silurian (Ludlow) Kuanti Formation at Qujing, Yunnan offers a priceless
glimpse

into early gnathostome evolution. Ongoing fossil discoveries have revealed a marine
fauna with a hitherto unsuspected diversity of pre-Devonian jawed fishes, including the
oldest articulated osteichthyans. These fossils offer insights in the origins and early
divergence of the bony fishes and have greatly reduced the morphological gaps between
the major osteichthyan lineages (actinopterygians and sarcopterygians).

A newly prepared partial postcranium from the Kuanti Formation represents a novel
taxon of bony fish. The specimen displays a combination of scale and dermal surface
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features that ally it with the contemporaneous Guiyu oneiros and Psarolepis romeri, taxa
that are resolved in different analyses as either stem-osteichthyans or very primitive
sarcopterygians. The three Kuanti osteichthyans share large spine-bearing pectoral girdles
and dorsal plates, combined with a placoderm-like dermal pelvic girdle, the only known
crown-gnathostomes to possess this archaic structure. The new fish has coarse enamel
ridges covering all dermal surfaces, with large surface pore openings present on the
dermal bones and ridge scutes, but absent from the scales. The rhombic scales combine
the the ridged ornament of Guiyu with a prominent neck separating the crown and base,
as seen in Psarolepis. The anterior flank scales of the new fish are striking, being
exceptionally tall and displaying, in addition to the typical early osteicthyan peg-and-
socket articulation, a separate dermal interlocking system.

The abundance and diversity of fossil gnathostomes from the Late Silurian of
Yunnan alludes to a high degree of trophic specialization in these animals well before the
advent of the Devonian "Age of Fishes". The South China block may well have been one
of the earliest centers of diversification for the jawed vertebrates.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

NON-ANGUIMORPH LIZARDS FROM THE LATE OLIGOCENE AND EARLY
MIOCENE OF NORTHERN FLORIDA, USA AND IMPLICATIONS FOR NEW
WORLD SQUAMATE BIOGEOGRAPHY

CHOVANEC, Kevin, East Tennessee State University, Johnson City, TN, United States,
37614; SCHUBERT, Blaine, East Tennessee State University, Johnson City, TN, United
States; MEAD, Jim, East Tennessee State University, Johnson City, TN, United States

Five paleokarst deposits from the medial Arikareean (Brooksville 2, Buda, Live
Oak, and White Springs) and early Hemingfordian (Miller) of northern Florida preserve
undescribed herpetofaunal remains. Here we describe and discuss the non-anguimorph
lizard diversity from the two most fossiliferous localities, Brooksville 2 and Miller, and
comment on the paleobiogeographic significance of all five. Preliminary identifications
indicate that taxa present at Brooksville 2 include an anole, specimens referable either to
Leiocephalus or the subfamily Iguaninae, an iguanid of uncertain phylogenetic affinities,
a scincid, a gekkotan, and a rhineurid amphisbaenian. The Miller site preserves an anole,
a corytophanine closely resembling Basiliscus, a diminutive phrynosomatine, an
iguanine, a scincid, and a “cnemidophorine” teiid. Although anoles from Brooskville 2
and Miller represent two distinct taxa, both appear to lie outside the modern Anolis
carolinensis subgroup radiation. Fossils from Brooksville 2 highlight the difficulties in
distinguishing Leiocephalus from some iguanines based on dentaries alone, and we agree
with other authors who have suggested previous records of Leiocephalus in the
continental United States may be unreliable. Scincids from both sites compare favorably
with modern Plestiodon. Their presence at Brooksville 2, if confirmed, would represent
an early occurrence of the genus. Although fossils of rhineurid amphisbaenians are
known from the Paleogene and early Neogene of much of mid-continental and western
North America, their occurrence in the Arikareean of Florida represents a substantial
temporal range extension within the confines of a highly restricted present-day
geographic distribution. The conspicuous absence of “cnemidophorine” teiids from all
four Arikareean sites, their sudden appearance in the Hemingfordian at Miller and in the
previously described Thomas Farm local fauna, and their persistent presence in all
subsequent North American Land Mammal Ages lend paleontological support to
molecular estimates suggesting an early Miocene date of an intercontinental dispersal
event of the group into North America. Our results indicate that at least some “tropical”
lizard taxa with more northerly distributions in the Eocene (e.g., polychrotines and
corytophanines) lingered at lower latitudes in the United States well after the climatic
deterioration of the early Oligocene, and that southeastern herpetofaunas were not yet
modern in composition by the early Miocene.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

ISOTOPIC INDICATORS OF MONSOON-INDUCED TERRESTRIAL
ECOSYSTEM CHANGE IN THE TURKANA BASIN, KENYA: IMPLICATIONS
FOR THE FOSSIL RECORD

CHRITZ, Kendra, University of Utah, Salt Lake City, UT, United States, 84112;
CERLING, Thure, University of Utah, Salt Lake CIty, UT, United States

Variation in the strength of the East African monsoon, resulting from climate
change due to Milankovitch forcing, is often cited as an important driver of mammalian
evolution in the tropics. However, the response of East African terrestrial ecosystems to
changes in the monsoon system is not well understood. Stable isotope analysis of
mammalian tooth enamel is used to investigate the impact of changing insolation during
the Holocene (11.5 Kya—present) on local climate and terrestrial ecology in the Turkana
Basin, Kenya. We present paleoenvironmental reconstructions using 813C and 8180 of
mammalian tooth enamel from archaeological sites spanning the early Holocene “strong
monsoon” period to the later Holocene “weak monsoon” period. Initial results indicate a
distinct humid-to-arid climatic change, in accordance with insolation forcing and proxies
from other sites in East Africa, as well as a floral change showing an increase in C; diet
component in more arid periods. These data are relevant for understanding East African
climatic and ecological variability in the past at high resolution, and can inform
interpretations of isotope data from mammalian tooth enamel in older sequences in light
of orbital forcing and issues of temporal resolution. Finally, this analysis highlights
potential blurring of ecological information that may characterize older faunal
assemblages in the fossil record.
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Technical Session XV (Saturday, November 2, 2013, 9:00 AM)

EVIDENCE FOR PIERCE FEEDING IN ENALIARCTOS (CARNIVORA,
PINNIPEDIMORPHA) FROM TOOTH SPACING AND CROWN SIZE

CHURCHILL, Morgan, University of Wyoming, Laramie, WY, United States, 82070;
CLEMENTZ, Mark, University of Wyoming, Laramie, WY, United States

Loss of oral processing of prey is prevalent among carnivorous marine mammals,
including all extant pinnipeds (seals and walruses). It is unclear, however, when loss of
oral processing first occurred within pinnipeds. Associated with changes in mastication
are simplification of tooth crown morphology, an increase in homodonty, and an increase
in spacing of the postcanine teeth. Dentitions of early diverging pinnipedimorphs such as
Enaliarctos, show a mix of these traits, some of which are found in later diverging
pinnipeds (simplified dentitions) and others in terrestrial carnivores (occlusal wear facets,
complicated cusp morphology), which suggests that Enaliarctos may have possessed a
form of oral processing intermediate between fissiped and pinniped carnivorans. Our
study examined the evolution of oral processing within arctoid carnivorans by examining
the tooth spacing and crown size of over 300 carnivorans, representing all extant families
of arctoid carnivore and nearly every species of extant pinniped, as well as Enaliarctos
emlongi. Contributions of tooth spacing and crown length to tooth row length were also
analyzed using Principal Components Analysis (PCA) to define a tooth morphospace for
arctoid carnivorans. In agreement with prior studies, Enaliarctos dentition had
characteristics in common with both fissiped and pinniped carnivorans: limited tooth
spacing as seen in fissipeds, postcanine sizes between those typical of fissiped and
pinniped carnivores, and reduced heterodonty characteristic of pinnipeds. PCA of tooth
characters clearly segregated fissiped and pinniped carnivores, indicating that loss of oral
processing was the main driver of morphospace segregation. Surprisingly, when
Enaliarctos was included in this analysis, it did not plot between these two groups, but
was instead placed firmly within the pinniped cluster. Our study provides evidence that
mastication was lost early in pinniped phylogeny and suggests that further changes in
tooth spacing and crown size are likely related to the loss of functional constraints on
mastication. We also found that variation in tooth size and spacing may be a simple and
effective metric of oral processing abilities of mammals, and may provide important
insight on the evolution and loss of oral processing in other mammalian taxa.

Technical Session I (Wednesday, October 30, 2013, 12:00 PM)

DREPANOSAURS IN THE DESERT: MULTIPLE SKELETONS OF A NEW
DREPANOSAURID FROM THE EOLIAN NUGGET SANDSTONE (?LATE
TRIASSIC - EARLY JURASSIC), SAINTS AND SINNERS QUARRY, UTAH:
MORPHOLOGY, RELATIONSHIPS, AND BIOSTRATIGRAPHIC
IMPLICATIONS

CHURE, Daniel, Dinosaur National Monument, Jensen, UT, United States, 84035;
BRITT, Brooks, Brigham Young Univ, Provo, UT, United States; ENGELMANN,
George, Univ of Nebraska Omaha, Omaha, NE, United States; ANDRUS, Austin,
Brigham Young Univ, Provo, UT, United States; SCHEETZ, Rodney, Brigham Young
Univ, Provo, UT, United States

Drepanosaurids are enigmatic diapsids from the Late Triassic of Asia, Europe, and
North America. Their remains have been found in floodplain, fissure fill, rift valley
lacustrine, and carbonate platform island settings. Here we report on a new form from the
Nugget Sandstone based on multiple three-dimensional, articulated skeletons with
disarticulated skulls, found lying side-by-side. They provide significant new insight into
the morphology and ecology of the group.

The new taxon combines diagnostic features of other drepanosaurids
(Dolabrosaurus, Megalancosaurus, and Drepanosaurus.) The Nugget form is most
closely related to Drepanosaurus. Synapomorphies with that genus include 1) short,
plate-like ulna, 2) greatly elongated radiale and ulnare replacing the ulna and forming
part of the forearm, 3) hypertrophied manual ungual II. Striking autapomorphies of the
new taxon are 1) large maxillary and dentary teeth reminiscent of Trilophosaurus in
being tall, much wider than long, and bearing small labiolingually arranged apical cusps,
2) manual digit I opposable and bearing hypertrophied ungual at least as large as that on
II, 3) large, well defined pleurocoels on posterior dorsal centra, 4) dorsal vertebrae
prezygapophyses fused into a narrow, midline process at the neural spine base. Striking
dimorphism is seen in the pes, with an abbreviated opposable digit I in some specimens
but not others. This dimorphism is not ontogenetic but may be sexual.

Drepanosaurids are generally viewed as arboreal and chameleon-like, but many
specializations in the Nugget taxon (and Drepanosaurus) are similar to adaptations for
burrowing and digging in extant small mammals and suggest a similar habit. In addition,
these are the first drepanosaurids from an erg environment, indicating drepanosaur
ecology was more diverse than previously envisioned.

The age of the Early Jurassic erg deposits in western North America is poorly
constrained due to lack of age diagnostic fossils or datable crystals. The Saints and
Sinners Quarry is approximately 55 m above the base of the eolian part of the Nugget,
within interdunal sediments situated between large cross-bedded eolian packages.
Elsewhere, drepanosaurids are restricted to the Late Carnian through Late Norian. These
Nugget drepanosaurids suggest that either a significant part of the formation is Triassic or
that the group extended into the Jurassic. In either case, the Nugget material is likely the
geologically youngest record of the group.
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Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

DESCRIPTION OF NINE NEW SPECIMENS OF MOURASUCHUS NATIVUS
(ALLIGATOROIDEA, CAIMANINAE), AND COMMENTS ON ONTOGENETIC
DEVELOPMENT AND INTRASPECIFIC VARIATION OF THE SKULL TABLE

CIDADE, Giovanne, Universidade de Sdao Paulo, Ribeirdo Preto, Brazil; RIFF, Douglas,
Universidade Federal de Uberlandia, Uberlandia, Brazil; SOUZA-FILHO, Jonas Pereira,
Universidade Federal do Acre, Rio Branco, Brazil; HSIOU, Annie Schmatlz,
Universidade de Sao Paulo, Ribeirdo Preto, Brazil, MONTEFELTRO, Felipe,
Universidade de Sao Paulo, Ribeirao Preto, Brazil

The South American endemic Miocene crocodilian group Mourasuchus is
characterized by a unique long, broad and dorsoventrally flattened skull. Mourasuchus
nativus was originally described based on skull tables of the Argentinean Miocene
deposits of the Ituzaingd Formation. Among the four species of the genus, M. nativus has
a more unusual skull, with a highly hypertrophied squamosal forming a “horn” and a well
marked medial crest in the parietal bone, which are both also considered autapomorphies
of the species. We present a preliminary description of nine new partial skulls of M.
nativus (five juveniles, one subadult and three adults) from the Late Miocene Solimdes
Formation of Brazil. The new specimens offer new insights into the morphology of these
traits based on morphometric analysis of the squamosal, which was performed by
measuring the hypertrophies in three dimensions: anteroposterior thickness, lateromedial
width and dorsoventral height. We found that the “horns” have two growth stages during
ontogenetic development: they grow first in width and thickness, and secondly in height.
These results argue against a hypothesis of sexual dimorphism to explain these
differences in the squamosal size of this species. The parietal crest, in its turn, does not
show the morphology originally described in all specimens; in fact, in five of them, the
crest is represented only by a slight, rounded salience. This may indicate that the presence
of the parietal crest has individual variation, although the hypothesis that this feature may
be the result of taphonomic processes is not excluded. In addition, one of the new
specimens (Universidade Federal do Acre UFAC-2515) preserved the caudolateral bridge
of the laterosphenoid, a structure that separates the maxillary and mandibular nerves of
the exit of the trigeminal ganglion, and may represent a neomorphy in the crocodilian
braincase. In the context of these results, the present work offers an in depth analysis of
skulls of M. nativus from Brazil for the first time, and may shed light on the anatomy,
physiology and phylogenetic position of this species and the genus Mourasuchus.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

PHYLOGENETIC UTILITY OF HADROSAURID DINOSAUR
(ORNITHISCHIA: ORNITHOPODA) INTEGUMENTARY IMPRESSIONS

CLAYTON, Katherine, Natural History Museum of Utah, Salt Lake City, UT, United
States, 84108; LOEWEN, Mark, Univ of Utah, Salt Lake City, UT, United States;
IRMIS, Randall, Univ of Utah, Salt Lake City, UT, United States

Hadrosaurid dinosaur integumentary impressions are known from Late Cretaceous
sites in Asia (Mongolia) and along the east coast of Laramidia (western North America)
from New Mexico to Canada. Once considered rare, these skin impressions are now
frequently recognized during excavation and preserved, resulting in a more complete
understanding of the superficial anatomy of hadrosaurids. We surveyed all reported
occurrences of integumentary impressions, including newly discovered specimens from
southern Utah, with a focus on those assignable to a position on the body through
osteological association. We assessed morphological variation across body regions and
between taxa to determine whether skin impressions display taxonomically informative
characters.

Adult hadrosaurid integumentary structures comprise non-imbricating polygonal to
rounded tubercles. The hadrosaurines Gryposaurus, Saurolophus, and Edmontosaurus
possess corrugated tubercles ornamented with ridges, which are not present in the
hadrosaurine  Brachylophosaurus ~ or the lambeosaurines Lambeosaurus and
Corythosaurus. Distinct tubercle patterns (contrasting bands or clusters of similarly sized
tubercles) are present in the hadrosaurines Edmontosaurus, Saurolophus angustirostris,
and S. osborni. The trunk of Corythosaurus and tail of Lambeosaurus, Gryposaurus, and
S. osborni have graded tubercle size distributions. Average tubercle diameter increases
distally in the tail of Gryposaurus, whereas it decreases in size in Lambeosaurus and S.
osborni. Tubercles from the forelimbs of Edmontosaurus and Brachylophosaurus are
larger (~10 mm in diameter) than tubercles from axial regions. Discrete oversized
tubercles (>1 c¢m in diameter) are present in all species except Edmontosaurus and
Brachylophosaurus, with the largest (~4 cm) in Corythosaurus, Lambeosaurus, and S.
osborni. These oversize tubercles are randomly dispersed except in Corythosaurus, which
has parallel rows across the abdomen. Large, midsagittal features may be the most
taxonomically informative; they include folded frills from Corythosaurus and
Edmontosaurus annectens (Wyoming), segmented frills from S. angustirostris and
Edmontosaurus sp. (Montana), ovoid raised scutes in Gryposaurus notabilis (Alberta),
and heart-shaped raised scutes from Gryposaurus sp. (Utah). Because tubercle
morphology is similar among hadrosaurines, distinctive patterns and larger features are
the most systematically informative features.

Technical Session XV (Saturday, November 2, 2013, 9:15 AM)

ESTIMATING THE STRENGTH OF SIRENIAN AND SEAGRASS
ASSOCIATIONS OVER THE CENOZOIC THROUGH PHYLOGENETIC AND
STABLE ISOTOPE ANALYSES

CLEMENTZ, Mark, University of Wyoming, Laramie, WY, United States, 82071;
VELEZ-JUARBE, Jorge, Smithsonian Institution, Washington, DC, United States
Seagrasses are important primary producers in coastal areas, providing food and
shelter for consumers in shallow, oligotrophic waters. Sirenians (manatees, dugongs, sea
cows) are primary consumers of seagrasses today, and their fossils are commonly used as
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proxies for ancient seagrass meadows. Prior stable isotopic and sedimentalogical
evidence support a close association between sirenians and seagrasses since the middle
Eocene, but the initiation and extent of this association have not been resolved. Here, we
have combined previously reported and newly acquired stable isotope evidence with a
new phylogenetic analysis of Sirenia to provide a better estimate of when this
relationship was established and whether certain clades of sirenians increased their
preference for seagrasses over time. Carbon isotope values for tooth enamel from fossil
and extant sirenian species (n = 166) were compiled and combined with new material
from USA and Isracl. The dataset comprised representatives of all major families of
sirenians as well as extensive sampling of three subfamilies (Dugonginae, Halitheriinae,
Trichechinae). Enamel 8"°C values were converted to estimates of seagrass contribution
to diet using the programs IsoError vl_04 and SIAR after correcting values to account for
variation in 8"C values due to latitude and for variation in the carbon isotopic
composition of atmospheric CO, through the Cenozoic. Diet estimates were then
incorporated into a new sirenian phylogeny using the program Mesquite. Our results
show a clear association between sirenians and seagrasses since the early Eocene; for
over 90% of the specimens sampled, including members of the most basal family
Prorastomidae, seagrasses were estimated to make up over 50% of the diet. Within later
diverging clades, dugongines showed the greatest preference for seagrasses (mean = 95 +
7%), whereas halitheriines (mean = 76 + 17%) and trichechines (mean = 58 + 31%) were
found to have consumed seagrasses less often and more variably. These differences in
seagrass consumption support hypotheses of niche partitioning among sympatric species
in the past. The demise and decrease in diversity of these large seagrass consumers, in
particular the dugongines, in the late Neogene, doubtless led to changes in the community
structure of seagrass meadows which we are now only beginning to understand.

Technical Session I (Wednesday, October 30, 2013, 8:00 AM)

A NEW PIECE OF THE DEVONIAN FISH-TO-TETRAPOD PUZZLE: THE
DISCOVERY OF A COMPLETE SPECIMEN OF ELPISTOSTEGE

CLOUTIER, Richard, Université du Québec a Rimouski, Rimouski, QC, Canada, G5L
3Al1; BECHARD, Isabelle, Université du Québec a Rimouski, Rimouski, QC, Canada

Recent hypotheses on the origin of tetrapods rely heavily on the anatomy of only a
few tetrapod-like fossils from the Middle-Upper Devonian. These tetrapod-like taxa,
referred to as elpistostegalians, constitute a paraphyletic group including Panderichthys
rhombolepis from the late Givetian of Latvia, Elpistostege watsoni from the middle
Frasnian of Quebec, and Tiktaalik roseae from the early-middle Frasnian of Arctic
Canada. Although of uncertain phylogenetic position, Gogonasus andrewsaea from the
early Frasnian of Western Australia and Livoniana multidentata from the late Givetian of
Latvia and Estonia have also been suggested to be closely related to elpistostegalians.
With the exception of Livoniana (fragments of lower jaw) and Elpistostege (two partial
skulls and a small trunk segment), the anatomy of Panderichthys and Tiktaalik is fairly
well documented. The recent discovery of a 1.56 m-long, completely articulated
specimen of Elpistostege watsoni from the Escuminac Formation (Miguasha) is filling
out a major gap of anatomical information with respect to the fish-to-tetrapod transition.
Elpistostege has elongated trunk and caudal regions with oversized pectoral fins. A high-
energy CT-scan investigation of the complete specimen reveals internal cranial and
paired fin anatomy. This makes it the most complete elpistostegalian known allowing us
to reinvestigate its phylogenetic position. Elpistostege is unambiguously more closely
related to Tiktaalik and early tetrapods than to Panderichthys.

Symposium 3 (Friday, November 1, 2013, 11:30 AM)

NEW MAGNETOSTRATIGRAPHIC AND RADIOISOTOPIC RESULTS FROM
THE RiO CHICO GROUP IN THE LAS FLORES AREA OF THE SAN JORGE
BASIN (PATAGONIA, ARGENTINA); IMPLICATIONS FOR THE TEMPORAL
CALIBRATION OF PALEOGENE SOUTH AMERICAN LAND MAMMAL
AGES

CLYDE, William, University of New Hampshire, Durham, NH, United States, 03824,
BARNUM, Timothy, University of New Hampshire, Durham, NH, United States;
KRAUSE, J. Marcelo, Museo Paleontologico Egidio Feruglio (CONICET-UNPSJB),
Trelew, Argentina; IBANEZ-MEIJIA, Mauricio, University of Arizona, Tucson, AZ,
United States

The Rio Chico Group in the San Jorge Basin of Patagonia (Argentina) preserves
some of the most important records of Paleogene biotas in South America. The Itaboraian
and Riochican South American Land Mammal Ages (SALMAs), and the less well
defined "Carodnia Zone", are based, at least in part, on fossil assemblages collected from
the Rio Chico Group. The precise age of the Rio Chico formations, and thus their faunas,
is poorly resolved making it difficult to know how Paleogene SALMAs correlate to the
geological timescale and to land mammal age frameworks on other continents. For
instance, it is not known whether Paleogene mammalian turnovers in the southern
hemisphere coincided with those in the holarctic. Precisely dating these units is hindered
by the fact that the mammal faunas themselves are highly endemic and the deposits are
exposed across ~300 km distance, creating the possibility for significant diachroneity
from one part of the basin to the other. Here we report new paleomagnetic and
geochronological results from the Rio Chico Group in the Las Flores area of the western
San Jorge Basin. We collected 171 paleomagnetic samples from 40 sites within a 115
meter stratigraphic section spanning the upper Pefias Coloradas, Las Flores and Koluel
Kaike formations of the Rio Chico Group. Measurements of dual frequency magnetic
susceptibility, three-axis isothermal remanent magnetization, and characteristic remanent
magnetization via step-wise demagnetization were used to develop a reliable
magnetostratigraphy for this section. Four apparent volcanic ashes were also sampled
from the section (in addition to one more from a nearby section) for U/Pb dating using
laser ablation HR-MC-ICP-MS. Magnetostratigraphic results show that the upper Pefas
Coloradas Fm. is characterized by reversed polarity with a change to normal polarity
within the base of the Las Flores Fm. The Las Flores Fm. is characterized by normal
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polarity, however many of the samples in this part of the section exhibited
superparamagnetic behavior and thus did not provide a reliable polarity determination.
Samples from the Koluel Kaike Fm. exhibited very stable paleomagnetic behavior and
clearly record three polarity reversals in that unit. These magnetostratigraphic results will
be combined with the new U/Pb ages and recent chronostratigraphic results from the
underlying Salamanca Formation to correlate the Rio Chico units to the Geomagnetic
Polarity Timescale and better constrain the correlation of the associated SALMAs to land
mammal age frameworks on other continents.

Technical Session XIII (Friday, November 1, 2013, 3:30 PM)

WARDIE NODULES UNPACKED: COMPUTED TOMOGRAPHIC
INVESTIGATION OF NEWLY RECOGNIZED SPECIMENS OF TRISTYCHIUS,
A PIVOTAL TAXON IN CHONDRICHTHYAN PHYLOGENY

COATES, Michael, University of Chicago, Chicago, IL, United States, 60637;
CRISWELL, Katharine, , Chicago, IL, United States; VERNER, Ellen, University of
Chicago, Chicago, IL, United States

Clay-ironstone nodules have been collected from the Wardie Shales of the Viséan
Lower Oil Shale Group (Edinburgh, Scotland) since the early 19th century. These
nodules have yielded numerous fishes, some of which are preserved almost three-
dimensionally intact. However, most specimens are pyritized and mechanical preparation
is difficult. Wardie chondrichthyans found by the Scottish fossil collector Mr. S. P. Wood
in the early 1970s formed the basis of John Dick’s classic study of early sharks. At that
time, certain nodules were left unprepared, anticipating future, less destructive
techniques. A CT-scan of one such nodule, catalogued in 1974 as containing a
ctenacanth, has revealed the near complete, articulated skeleton of the gill arches, jaws,
braincase and part of the pectoral girdle of Tristychius arcuatus: an anomalous dogfish-
like species of uncertain phylogenetic affinities. This discovery prompted further
exploratory CT-scans of Wardie nodules, including uncatalogued material collected in
1870 as well as several specimens studied by Dick. Results contribute to significantly
enhanced data coverage of the 7. arcuatus neurocranium, corroborating Dick’s
reconstruction, but showing that estimated proportions are dorsoventrally too
compressed. New data also reveal a hybodont-like otico-occipital region with paired
dorsal ridges flanking an occipital crest; an elaborate articulation area for the
palatoquadrate exposed on the ventral face of the postorbital process; that the postorbital
process joins the braincase anterior to the otic capsule; that the otic labyrinth is separated
from the main endocranial cavity by a median capsular wall. Recent phylogenies place 7.
arcuatus close to the base of, and perhaps external to, the chondrichthyan crown clade,
indicating that it lacks synapomorphies uniting holocephalans and early neoselachians.
Data presented here show that 7. arcuatus is markedly neoselachian: it belongs within the
chondrichthyan crown. Moreover, the quality of data now available on T. arcuatus
underlines the specialized skeletal anatomy of this early Mississippian selachian. Finally,
Wardie nodules re-examined under (literally) a new light show that this long-known
locality is a potentially rich source of data on early chondrichthyans in the post-Devonian
world.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

CONTRIBUTION OF THE SHUNGURA FORMATION (3.6 MA - 1.05 MA) TO
EASTERN AFRICAN EQUID EVOLUTION AND PALEODIET

COILLOT, Tiphaine, Universit¢ de Poitiers, Poitiers, France; BERNOR, Raymond,
Howard University, Washington, DC, United States; BOISSERIE, Jean-Renaud, CNRS /
Université de Poitiers, Poitiers, France

The eastern African fossil equid record is undergoing a major systematic revision.
African equids are first known to occur in Algeria and Ethiopia at 10.5 Ma. Hipparions
became endemic in Africa by the very latest Miocene with the genus Eurygnathohippus
that had undergone a radiation in the Plio-Pleistocene. In eastern Africa, the late Miocene
Lothagam sequence includes “Sivalhippus” turkanensis and Eurygnathohippus feibeli
(7.4 Ma - 6.0 Ma). The Middle Awash sequence exhibits gradual evolution in the Eu.
feibeli lineage from 5.8 Ma - 4.9 Ma. At Aramis, Eurygnathohippus n. sp. is
evolutionarily intermediate between Eu. feibeli and Hadar Eu. hasumense (3.6 - 3.0 Ma).
Hipparionines coexisted with Equus that appeared in Africa around 2.3 Ma and evolved
into a diverse, pan-African clade. This first sub-Saharan apparition of Equus is recorded
in the Shungura Formation, Ethiopia (noted below “SF”) that has the most continuous
and precisely dated fossiliferous section in Africa from 3.6 Ma to 1.05 Ma. Divided into
13 members and 101 stratigraphic units, it recorded dramatic climatic changes and faunal
responses. SF hipparion sequence is critical for eastern Africa equid studies, due to the
very high precision of its chronostratigraphic frame. It includes Eu. aff. hasumense, the
Eu. “ethiopicus” - Eu. cornelianus lineage, and likely a smaller hipparionine species.
Hooijer recognized only one species of Equus, Eq. oldowayensis, whereas Eisenmann
identified at least 4 different species of Equus from Members G to L (2.27 Ma - 1.05
Ma). We present herein a preliminary revision of SF equid systematics and evolution.
This revision is in part grounded on the discovery of new material by the Omo Group
Research Expedition. It should ultimately enable us to fully assess the equid
chronostratigraphy for eastern Africa, based on correlations of equid evolutionary events
between the SF and other major sites, in particular the Middle Awash sequence that has
yielded an exceptional hominid record. The SF notably records global climatic changes
around 2.8 Ma according to several studies, including recent ones involving bovids and
suids. In the near future these data will be compared to those derived from equids, thanks
to further analyses on mesowear and microwear combined with isotopic data.
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Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

ACCOUNTING FOR SAMPLE SIZE BIASES IN ANALYSES OF
ONTOGENETIC SEQUENCES

COLBERT, Matthew, The University of Texas at Austin, Austin, TX, United States,
78712-1722; MORRIS, Zachary, The University of Texas at Austin, Austin, TX, United
States

It has long been known that the resolution of hypothesized ontogenetic sequences
within a taxon or population depends largely on the sample size of specimens and the
number of considered events. In general, is it theoretically impossible to garner complete
resolution (i.e., the position of every event resolved relative to every other event) unless
one has more sampled individuals than events. Typically one needs to include
considerably more individuals than events: because multiple individuals can represent the
same semaphoront (i.e., the state of event transformations for considered events at a
particular instant), and because event-order can be variable (the basis of sequence
evolution). Inadequate sampling leads to predictable consequences that serve as a
rationale for judging the robustness of hypotheses of sequence order within a taxon or
population, as well as for the advisability of sequence comparison between taxa or
populations.

Ontogenetic Sequence Analysis (OSA) is one method that can help identify the
adequacy of sequence resolution - pinpointing under-sampled regions of ‘sequence-
space’ (these regions generally correspond to particular levels of maturity). Knowledge of
under-sampled regions of sequence space not only informs the suitability of sequence
comparison between taxa, but presents a rationale for targeted sampling to address the
identified sampling biases. The impact of inadequate sampling to sequence comparison
between taxa is also predictable, having two main effects related to sample size. First,
gross under-sampling results in the application of an ‘average’ sequence position to
unresolved events that essentially inappropriately assumes that characters are
synchronous. Second, sample biases that are less severe tend to mask the occurrence of
sequence polymorphism, potentially leading to incorrect assumptions about fixed
sequence order differences between taxa. This problem is compounded when the different
taxa being compared are all under-sampled, as is generally the case in paleontology and
often in developmental biology. This is not to say that attempts to establish ontogenetic
sequences are futile with limited samples, but rather that the effect of sampling on results
needs to be evaluated and considered in every analysis. An estimation of the topological
differences in ontogenetic sequence space is considered the most promising avenue for
development of a method that can interpret ontogenetic sequence evolution while
accounting for sequence sampling artifacts.

Technical Session V (Wednesday, October 30, 2013, 3:00 PM)

SKELETON OF A HEAVILY ARMORED AND LONG LEGGED MIDDLE
JURASSIC LIZARD (SQUAMATA, REPTILIA)

CONRAD, Jack L., NYIT College of Osteopathic Medicine, Old Westbury, NY, United
States, 11568; WANG, Yuan, Institute of Vertebrate Paleontology and
Paleoanthropology, Beijing, China; XU, Xing, Institute of Vertebrate Paleontology &
Paleoanthropology, Beijing, China; PYRON, Alexander, George Washington University,
Washington, DC, United States; CLARK, James, George Washington Univ, Washington,
DC, United States

The last three decades has seen a dramatic increase in our knowledge regarding the
earliest evolution of the major squamate clades, but most known fossils are Cretaceous or
younger. The earliest known squamates are the incompletely known Parviraptor,
Eichstaettisauridae, Ardeosaurus, and the Paramacellodidae with their osteodermal
armor. We report on a new late Middle Jurassic lizard from the Shishugou Formation of
China representing the oldest complete squamate skeleton. The animal possesses
vomerine teeth, a rectangular frontal, and incipient cusps on its marginal teeth. The
preserved hind limb is very elongate. The entire body was encased in osteoderms. Cranial
osteoderms are large and platelike dorsally, but small and rounded ventrally. The
postcranial osteoderms are rectangular, noncompound, and overlapping. Those on the tail
show mediolateral fusion across the midline such that many rows have five or more fused
osteoderms. Our phylogenetic analysis of 836 morphological characters along with
molecular data (RAGI, BDNF, and Cmos; 4591 base pairs) surveyed 175
lepidosauriform species. Molecular data were were downloaded from GenBank for 22
exemplar species from across the tree, including Sphenodon and 21 squamates. The
resultant phylogenetic hypothesis finds a “gecko-morphotype” (unarmored, relatively
large-eyed, morphs with limbs of intermediate length and simple, insectivore-style teeth)
to be ancestral for squamates. Our new lizard is recovered as a basal episquamate, related
to lateratans, anguimorphs, and iguanomorphs. The Late Jurassic saw the rise of therian
mammals and coelurosaurian dinosaurs. At the same time, squamates enter the fossil
record in both the gecko-morphotype and armored forms (e.g., Paramacellodus and our
new taxon). We suggest that the selective pressure from this changing fauna may have
helped “push” squamates into new morphotypes. Many known Late Jurassic and
Cretaceous episquamates possess long legs (e.g., Bavarisaurus, Saichangurvel) and/or
extensive osteodermal armor (e.g. Paramacellodus). These pressures may have
contributed to the marginalization of the previously diverse and widespread
rhynchocephalians.
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Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

HYSTRICOGNATHOUS RODENT ASSEMBLAGE FROM A NEW EARLY
OLIGOCENE VERTEBRATE LOCALITY: ZALLAH 7, SIRT BASIN, LIBYA

COSTER, Pauline, Carnegie Museum of Natural History, Pittsburgh, PA, United States,
15213; BEARD, K. Christopher, Carnegic Museum of Natural History, Pittsburgh, PA,
United States; CHAIMANEE, Yaowalak, Universit¢ de Poitiers, Poitiers, France;
SALEM, Mustafa, University of Tripoli, Tripoli, Libya; JAEGER, Jean-Jacques, Univ of
Poitiers, Poitiers Cedex, France

Several fossiliferous sites have been documented in the Oligocene 'Continental and
Transitional Marine Deposits' in the vicinity of Zallah Oasis, southern Sirt Basin, central
Libya. The Paleogene sequence exposed in this area corresponds to nearshore to
continental late Paleogene sediments overlying the marine Eocene Wadi Thamat
Formation. The survey conducted in January 2013 near Zallah resulted in the discovery
of several new localities. Our most productive locality, Zallah 7, which is also called the
Incision Locality, has yielded a diverse vertebrate fauna including sharks, rays, bony
fishes, crocodilians, sirenians, hyracoids, an anthracothere, a parapithecid anthropoid, a
miacoid carnivoran and hystricognathous rodents.

About 200 micromammal teeth have been recovered after screenwashing the
fossiliferous level. Among the more common mammals represented at Zallah 7 are
primitive members of the rodent clade Hystricognathi. Here we document the presence of
two genera and species of early phiomorph rodents (Metaphiomys and Neophiomys) on
the basis of numerous isolated teeth. Surprisingly, the Gaudeamuridae, a distinctive clade
of early African hystricognaths that is abundantly represented at the nearby Zallah SR
Locality, are not yet represented at our new locality. Zallah 7 has produced isolated teeth
of Metaphiomys schaubi, which is also known from the Jebel Qatrani Formation in
Fayum (Egypt), where it ranges from Lower Sequence Quarries E, B to quarry G of the
Upper Sequence. Specimens of Neophiomys paraphiomyoides, similar in size and
morphological pattern to the Libyan ones, were described at Quarry G of the Upper
Sequence in Fayum. A similar assemblage of phiomorphs has been described from the
Taqah Locality in Oman and from the nearby Fejfar Locality in the Sirt Basin, dated from
the Rupelian based on foraminiferal (Bolivina meletica, Nummulites fichtelli) and
selachian assemblages.

The new Libyan locality combines taxa (rodents, primates, and others) that are
typical of the Jebel Qatrani upper sequence, in particular Quarries G and V (31-32 Ma).
Given the regional scarcity of sites of this age, the richly fossiliferous Paleogene
terrestrial deposits in the Zallah area may prove critical for understanding the
biogeography and evolutionary history of rodents and other vertebrates in Afro-Arabia.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

DRAG FORCES AND WAKE PRODUCTION IN THE SPINE BRUSH
COMPLEX OF STETHACANTHID SHARKS

CRISWELL, Katharine E., University of Chicago, Chicago, IL, United States, 60637;
COATES, Michael 1., University of Chicago, Chicago, IL, United States; LABARBERA,
Michael, University of Chicago, Chicago, IL, United States

The enigmatic “spine brush” projecting from the dorsal surface of Paleozoic
stethacanthid sharks is composed of a broad, dentinous spine, and a rigid, dorsally
expanded bundle of calcified cartilage fibers supporting a closely-packed platform of
monocuspid denticles with extended crowns. Unsurprisingly, this structure has long been
a subject of interest and speculation, resulting in suggestions that it might have
functioned as a defense mechanism or as a remora-like hitching device, and/or served as
a sexual display. Irrespective of these possible roles, it has been hypothesized that this
large outgrowth produced considerably more drag than a conventionally shaped dorsal
fin, raising questions about the possible handicap to the spine brush bearer. In order to
determine how biomechanically costly the spine brush actually was we built models
based on the measurements of the spine brush of the stethacanthid shark Akmonistion
zangerli. These models were propelled through still water in a large towing tank at speeds
of one half meter per second and one meter per second. We used a force transducer with
four strain gauges to measure the drag forces generated by the spine brush, and compared
those measurements to the forces produced by a generalized dorsal fin. The wake
generated by the spine brush and the fin was visualized by recording video of the fin
models moving through fluorescein and rhodamine dye trails. Unexpectedly, our results
refuted the hypothesis: drag measurements were only slightly higher for the spine brush
than for the model dorsal fin. The wake generated by the conventional dorsal fin showed
asymmetrical vortex production in the form of a Von Karman vortex street, but the wake
of the spine brush complex was wider, comprising simultancously shed vortex pairs,
which is consistent with the higher drag values measured. Stethacanthid fossils are
known from deposits ranging from the Devonian to the Permian, suggesting that this
clade persisted successfully for approximately 180 million years, despite having a drag-
inducing dorsal fin. So although the spine brush does increase drag, the negative effect
was not substantial enough to impact the fitness and longevity of this group. This study is
the first to actually test the functional consequences of the spine brush, and highlights the
potential for empirical tests of function in paleontological specimens.

Technical Session IV (Wednesday, October 30, 2013, 1:45 PM)

NEW SPECIES, LOCAL FAUNAS, AND PALEOENVIRONMENTAL DATA
FOR THE MIDDLE MIOCENE QUEBRADA HONDA FAUNA, BOLIVIA

CROFT, Darin A., Case Western Reserve University, Cleveland, OH, United States,
44106-4930; ANAYA, Federico, Universidad Autonoma Tomas Frias, Potosi, Bolivia;
CATENA, Angeline M., Case Western Reserve University, Cleveland, OH, United
States; CIANCIO, Martin R., Museo de La Plata, La Plata, Argentina;, ENGELMAN,
Russell K., Case Western Reserve University, Cleveland, OH, United States
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The late middle Miocene site of Quebrada Honda, Bolivia is one of the few sites in
the South American tropics that has produced abundant fossil mammal remains. Our
team’s ongoing field research in the area has cataloged more than 700 specimens from
both traditional collecting areas (Quebrada Honda, Rio Rosario) and newly discovered
sites. New sites are located north of Rio Rosario (closer to Papachacra), 5 km northeast of
Quebrada Honda, and near Huayllajara (5 km south of Quebrada Honda). We report the
first ichnofossils from the area, including Pallichnus and Coprinisphaera (dung beetle
brood balls) and Celliforma and Cellicalichnus (ground-dwelling bee/wasp nests),
suggesting an open or wooded grassland habitat for Quebrada Honda. We also report the
first birds from Quebrada Honda, a phorusrhacid and at least two other species.
Sparassodonts are represented by a new very small species and a partial skeleton of
Acyon that supports previous assertions that this species is the largest hathliacynid.
Paucituberculatan remains likely pertain to three species and include the first mandibular
remains of Acdestis maddeni. Xenarthran specimens include two new dasypodids (one
eutatin, one euphractin), at least three glyptodonts (a lomaphorin, a hoplophorin, and a
plohophorin), and at least four sloths (a new megatheriine, a nothrotheriid, an
indeterminate megatherioid, and a mylodontid). The xenarthrans show high endemicity
and appear to be most closely related species from the middle to late Miocene of low and
middle latitude Argentina, Chile, and Bolivia. The first remains of chinchilline
chinchillids from Quebrada Honda provide a new biogeographic link between this site,
Chucal, Chile (late early Miocene), and Nazareno, Bolivia (early middle Miocene?), but
chinchillines are much rarer at Quebrada Honda than at either of these other sites. The
most abundant rodents at Quebrada Honda are the lagostomine chinchillid
Prolagostomus, the caviid Guiomys, and the octodontoid Acarechimys. Among ungulates,
no additional remains of the interatheriid Miocochilius and only two fragmentary
specimens of the mesotheriid Plesiotypotherium have been recovered, highlighting the
rarity of these taxa in the fauna. Partial macraucheniid litoptern skeletons reinforce the
small size of the Quebrada Honda species relative to Santacrucian Theosodon. Additional
ongoing research focuses on temporal correlations between localities in the Quebrada
Honda area and the geological and environmental contexts in which these fossil remains
were preserved.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

SYSTEMATICS OF THE 32 MY OLD AGGREGATION OF SNAKES FROM
THE WHITE RIVER FORMATION: REDEFINING THE ERYCINAE WITHIN
BOOIDEA

CROGHAN, Jasmine, University of Alberta, Edmonton, AB, Canada, T6J 0H6; PALCI,
Alessandro, University of Alberta, Edmonton, AB, Canada; CALDWELL, Michael,
University of Alberta, Edmonton, AB, Canada; BREITHAUPT, Brent H., BLM -
Wyoming, Laramie, WY, United States

A 32 million year old aggregation of snakes from the Oligocene White River
Formation includes four largely complete and articulated individuals that have been
considered to be erycine snakes. Detailed observations, obtained using a variety of
methodologies including light microscopy and computed tomography, have resulted in
the collection of invaluable new morphological data on this unique quartet of Oligocene
snakes. These data permit precise interrogation of primary homology hypotheses in the
current literature, leading to important changes in secondary homology statements arising
post-analysis. Recoding of existing characters and character states, specifically those
presented in two previous studies, has resulted in conflicting results for several obvious
reasons: 1) The first data set systematized all snakes, with a terminal unit referred to as
the “Erycinae” that was characterized by a large number of polymorphic character state
assignments; coding the fossil taxon (White River Taxon) into this matrix found it to be
in the sistergroup position to this uninformative “Erycinae”. 2) The second data set was a
smaller study focused on New and Old World erycines only, as well as the putative
python Calabaria; the addition of the White River Assemblage resulted in 26 most
parsimonious trees (MPTs), where the White River Taxon was in the sistergroup position
to the Old World erycines in 13 trees, versus the 13 trees where the Taxon was in the
sistergroup position to both Old and New World forms. Noting important problems with
the uncritical inclusion of the White River Taxon into either of these data sets, we elected
to modify the first data set by expanding the “Erycinae” to include the two extant genera
(Charina and Eryx) to which the 13 extant species are assigned. Analysis found the Old
World genus Eryx to be in the sistergroup position to the Booidae (pythonines and
boines). A new clade formed by the White River aggregation and Charina was found to
be the sistergroup to the clade formed by Eryx and the Booidae. The two MPTs of this
analysis merely rearranged the relations of the two most complete White River specimens
with Charina. These data, utilizing new information from the White River specimens,
support the splitting of the uninformative “Erycinae” into two entities.

Technical Session VIII (Thursday, October 31, 2013, 3:30 PM)

RECONSTRUCTION OF THE NASAL REGION IN NON-MAMMALIAN
CYNODONTS AND MAMMALIAFORMES SUGGESTS ABSENCE OF
INTRANARIAL LARYNX AND A COMPROMISED COUNTERCURRENT
EXCHANGE AT RESPIRATORY TURBINATES

CROMPTON, A.W., Harvard Univ., Cambridge, MA, United States, 02138,
MUSINSKY, Catherine, Harvard University, Cambridge, MA, United States;
OWERKOWICZ, Tomasz, California State University, San Bernardino, CA, United
States

Extant mammals are characterised by a higher-than-ambient body temperature and
regular breathing rate. Ability to breathe while feeding is key to supporting a high
metabolic rate, which necessitates respiratory airflow via the nasal cavity. Loss of heat
and water in expired air is reduced by maxilloturbinals, which provide a large surface
area for temporal countercurrent exchange (CCE). Effective CCE during feeding depends
on the intranarial position of the larynx, so that food is not aspirated and air does not exit
via the mouth. Speculations on the origin of endothermy in advanced non-mammalian
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therapsids are often based upon the presumed presence of ossified respiratory turbinates,
but no study has determined the position of the larynx. We collected microCT scans to
reconstruct  skulls of two non-mammalian cynodonts (Massetognathus and
Probainognathus) and one mammaliaform (Morganucodon), and infer their nasal and
laryngeal anatomy. The entire nasal capsule remained cartilaginous, but ridges on the
internal surface of the maxillae suggest presence of cartilaginous maxilloturbinals. All
three taxa possessed a well-defined pterygoid process that maintained an intimate contact
with the lower jaw. This would have prevented transverse jaw movements and ruled out
the origin of trigeminal musculature from the ventral surface of the pterygoid. We
conclude that the soft palate with its associated muscles was not in place to hold and seal
the larynx within the nasopharynx. In the absence of an intranarial larynx, the initial role
of respiratory turbinates was probably to provide an expanded surface area for
evaporative cooling. Coupling of narial inspiration and oral expiration has been observed
in extant mammals under ambient heat stress or during increased activity. This
mechanism acts to selectively reduce brain temperature at the cost of increased
respiratory evaporative water loss. The combination of a large nasal cavity, cartilaginous
turbinates and pharyngeal position of the larynx suggests that non-mammalian synapsids
did not breathe while feeding, but might have enjoyed elevated body temperatures during
activity. Mammalian endothermy and a regular breathing rate probably arose only once
the maxilloturbinals ossified, extralaryngeal musculature was differentiated and complex
jaw movements were possible.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

SOLVING THE SYNONYMY ISSUE IN CONCAVENATOR CORCOVATUS AND
BECKLESPINAX ALTISPINAX, TWO DISTINCT THEROPODS FROM THE
LOWER CRETACEOUS OF EUROPE

CUESTA , Elena, Universidad Autonoma de Madrid, Madrid, Spain; ORTEGA,
Francisco, Universidad Nacional de Educacion a Distancia, Madrid, Spain; SANZ, José
Luis, Universidad Autonoma de Madrid, Madrid, Spain

The record of theropod dinosaurs with long neural spines has expanded significantly
in recent years, mostly within the spinosaurid and carcharodontosaurid clades.
Concavenator corcovatus and Becklespinax altispinax are two representatives of long-
spined theropods from the Lower Cretaceous of Western Europe. Both taxa show a
comparable elongation of the neural spines of some of the last dorsal vertebrae, and,
somehow, this might suggest a close relationship, or even the synonymy between the two
taxa. Therefore, we compared the type material of Becklespinax altispinax (Natural
History Museum specimen NHMUK R1828), consisting of three posterior dorsal
vertebrae with the tenth, eleventh and twelfth dorsal vertebrae of Concavenator
corcovatus (Museo de las Ciencias de Castilla-La Mancha specimen MCCM-LH 6666).

Anatomical comparison indicates the existence of substantial differences between
the two taxa. Concavenator shows a constriction of the vertebral centra like Neovenator
or Acrocanthosaurus, and clearly different from Baryonyx and Becklespinax. The neural
spines of both taxa differ in their orientation, because the spines of Becklespinax show an
anterior orientation in contrast with the spines of Concavenator that are posteriorly
directed. Moreover, the spines of Becklespinax widen toward their apices and are
considerably mediolaterally broader than the spines of Concavenator. In addition,
Becklespinax shows at least three elongated neurapophyses instead of only two as in
Concavenator.

Both a Cluster Analysis based on discrete characters, and a Principal Components
Analysis (PCA) based on 20 measures on each vertebra and 23 distinct ratios on such
measures were performed. In both analyses the sample space was expanded with other
significant theropods. Within the cluster analysis, the two compared genera belong to
groups clearly separated, indicating that Concavenator is more related to others
carcharodontosaurids than to Becklespinax. On the other hand, the PCAs show that there
is not a marked interspecific biometric variability in the vertebrae except those ones with
hypertrophied spines that are separated in morphometric space, where Becklespinax and
Concavenator occupy a different location.

In conclusion, results obtained from different information sources and various
methodologies allow discarding the synonymy between Concavenator and Becklespinax,
despite being relatively close both chronostratigraphically and geographically.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)
FUNCTIONAL MECHANICS OF ORNITHOMIMOSAURS

CUFF, Andrew, University of Bristol, Bristol, United Kingdom

Ornithomimosaurs are a rather enigmatic group of theropods due to the edentulous
nature of derived members. Their possession of keratinous rhamphotheca, large orbits,
lightweight skulls and elongate necks and legs has led to comparisons with ostriches and
other extant palacognaths. Understanding the evolution of this group has implications for
that of theropods in general and dietary shifts from carnivory to herbivory.

The skulls of three ornithomimosaurs (Garudimimus and the ornithomimids
Struthiomimus and Ornithomimus) were digitally reconstructed using CT scan data.
Virtual muscles were recreated using osteological correlates, from which bite forces were
calculated. Hypothetical beaks that cover the rostrum were created based on known
fossils and modern birds to study their effects. Finite element models were run using the
muscle loads to compare the more primitive Garudimimus to the derived ornithomimids.

Further work on postcranial material involved a reanalysis of limb elements from
most of the ornithomimosaurs to study modular evolution of fore- and hind limbs with
respect to the crania. The limb elements were measured traditionally (e.g. length,
proportions, mid-shaft diameters) and using functional measures (e.g. muscle scar sizes,
distance between muscle insertion and origination, moment arms). The individual
modules were used to produce phylogenies, with each of these being compared to the
overall phylogeny to see which characters affected it most.

Results show that the crania strain similarly to each other, but the ornithomimids are
more similar to each other than to the more primitive Garudimimus. This trend is also
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followed with the limb elements (both traditional and biomechanically), with more
primitive ornithomimosaurs performing more variably. This may be linked to their
changes in diet and a shift in ecospace.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

A VERTEBRATE MICROFOSSIL SITE WITH A TERRESTRIAL-DOMINATED
FAUNAL ASSEMBLAGE FROM THE UPPER FOREMOST FORMATION
(CAMPANIAN) OF ALBERTA

CULLEN, Thomas, University of Toronto, Toronto, ON, Canada, M5S 2C6; RYAN,
Michael, Cleveland Museum of Natural History, Cleveland, OH, United States;
CAPOBIANCO, Christopher, Royal Tyrrell Museum of Palaeontology, Drumheller, AB,
Canada; NEWBREY, Michael, Royal Tyrrell Museum of Palacontology, Drumbheller,
AB, Canada; EVANS, David, Royal Ontario Museum, Toronto, ON, Canada

Vertebrate microsites contain abundant fossil material of small and large bodied
animals recruited from the local paleocommunity that can provide important information
for reconstructing regional paleoecology. The Foremost Formation is the oldest unit of
the Belly River Group, and records the transition from the fully marine shales of the
Pakowki Formation to the non-marine strata of the relatively well sampled Oldman and
Dinosaur Park formations. The Belly River Group spans an important interval in the
evolution of many dinosaur clades. Although the Foremost Formation has relatively
limited exposure and is generally depauperate in vertebrate fossil material, it does contain
some of Larimidia's earliest and most important records of later major clades (e.g.,
ceratopsians). Most previous paleontological studies have focused on the lower half of
the formation, which has yielded vertebrate microfossil assemblages with strong marine
influences, as indicated by an abundance of guitarfish teeth.

Here we document a new microfossil locality from the upper Foremost Formation
that shows a significant terrestrial influence, including turtle, crocodile, champsosaurs,
and dinosaurs. The latter includes large fragments of pachycephalosaurid crania as well
as the more typical assortment of teeth. While some marine vertebrates are present (e.g.,
the lamniform sharks Archaeolamna sp. and Synodontaspis sp.), their presence is reduced
relative to marine microvertebrate assemblages in the lower Foremost Formation,
particularly in the case of guitarfish material. Two significant specimens have been
recovered from the site: a large, complete, cephalic spine of the hybodont shark Hybodus,
and a small, partially preserved dinosaur egg. Hybodont remains are common in the
Western Interior Seaway, but they are generally known from their teeth and fin spines.
The new specimen represents the first known complete cephalic spine of a hybodont
shark from the Foremost Formation of southern Alberta, and one of three from the Late
Cretaceous of North America. The dinosaur egg fragment can be assigned to Theropoda
based on the shell thickness and surface texture morphology. It represents the first record
of egg material in the Foremost Formation, and adds evidence to the hypothesis that
dinosaurs did not preferentially nest in drier, upland environments.

Technical Session II (Wednesday, October 30, 2013, 11:45 AM)

WISDOM OF THE BONES: HOW PATTERNS OF TRAUMA AND
PATHOLOGY IN A WILD LEMUR COMMUNITY INFORM THE
PALEOECOLOGY OF MADAGASCAR’S RECENTLY EXTINCT LEMURS
AND EARLIER EOCENE LEMURIFORM PRIMATES

CUOZZO, Frank, University of North Dakota, Grand Forks, ND, United States, 58202;
SAUTHER, Michelle, University of Colorado-Boulder, Boulder, CO, United States

Thorough assessment of the ecology and behavior of extinct primates requires
comparative data from living analogues, or better, extant relatives of these extinct forms.
This is the case when attempting to understand the recently extinct subfossil lemurs of
Madagascar and more distant lemuriform primates from the Eocene Epoch. Our decade-
long study of a living, wild lemur community at the Beza Mahafaly Special Reserve,
Madagascar, and the subsequent analyses of skeletal material from these individuals
provide such a context. In a sample of 274 living ring-tailed lemurs (Lemur catta)
captured between 2003 and 2012, more than 15% of the population exhibits some form of
healed skeletal trauma, ranging from broken tails to more debilitating injuries such as
broken femora, humeri, and ulnae. Of significance, a number of these lemurs have
survived many years (as much a decade) with these healed injuries, while exhibiting
normal ranges of behavior. The skeletal sample housed at Beza Mahafaly includes
material from all four lemur species endemic to the region. This sample includes
evidence of healed long-bone fractures in both Lemur catta and Verreaux’s sifaka
(Propithecus verreauxi). Data from this sample also illustrate frequent dental abscesses in
both species (more than 30% in Propithecus). These abscesses are linked to consuming
specific foods, and thus provide a template for interpreting their presence in related,
subfossil lemurs. For example, 15% of extinct Paleopropithecus and 7% of extinct
Archaeolemur we have examined in American and European museum collections exhibit
distinct abscesses similar to these living lemurs, likely the result of processing similar
foods. This comparison therefore provides a template for interpreting the ecology of these
extinct forms. Finally, recent interpretations of the paleopathology and behavior of the
type specimen of middle Eocene Darwinius massilae assert that broken wrist bones
resulted in an inability to climb, thus leading to the rapid demise of this individual. Our
data from living primates and their skeletal remains illustrate that lemurs frequently
survive, sometimes as long as a decade, with severe trauma, thus indicating that
Darwinius did not necessarily succumb to this injury. The data we present herein
illustrate the value of studying wild, living primates and their skeletal remains for
assessing primate paleoecology.
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Technical Session III (Wednesday, October 30, 2013, 3:15 PM)
THE SMALLEST, ARTICULATED CERATOPSID (DINOSAURIA)

CURRIE, Philip, University of Alberta, Edmonton, AB, Canada, T6G 2E9; HOLMES,
Robert, University of Alberta, Edmonton, AB, Canada; RYAN, Michael, Cleveland
Museum of Natural History, Cleveland, OH, United States; COY, Clive, University of
Alberta, Edmonton, AB, Canada; KOPPELHUS, Eva, University of Alberta, Edmonton,
AB, Canada

The smallest known articulated ceratopsid skeleton (lacking only the forelimbs) is a
juvenile chasmosaurine that was collected in 2010 from the lowermost part of the
Dinosaur Park Formation in Dinosaur Provincial Park, Alberta. At 1.5 m in total length, it
falls below the size range of even adult basal neoceratopsians and large psittacosaurids.
Cranial bones have striated, porous bone texture; many are coossified despite its small
size. The frill is relatively short and narrow. The back of the frill is rectangular, lacks a
posterior embayment, and is relatively narrower than those of either equivalent-sized
basal neoceratopsians or adult ceratopsids. There are no cranial epiossifications, and the
squamosal is capped at the posterolateral corner by the parietal. The margins of the
elongate squamosals are thick and scalloped. Narrow and elongate openings may
represent the parietal fenestrae, and there is a pronounced midline sagittal crest that
extends almost to the back of the frill. The preserved short, knoblike postorbital horn has
a round base and there is no development of sinuses from below. An incipient horncore is
present on the nasals over the posterior one-half of the external nares. There are 18
maxillary tooth positions, which is at least four more than in any similar-sized basal
neoceratopsians, but is fewer than what is found in more mature ceratopsids. All of the
cranial features are consistent with its identification as Chasmosaurus sp. Postcranially,
skin on the flank of the body comprised a basement of pebbles with large feature scales.
The syncervical is composed of three fused vertebrae. There are 32 articulated caudals, of
which the fifth to twentieth appear to have short, robust, free caudal ribs. The narrow
pelvis suggests the body was tall and narrow. Ossified tendons are present in the neck and
trunk. The pedal unguals are broad but taper acutely. Ontogenetic hind limb proportions
scale isometrically, and as in more mature ceratopsids, the tibia/fibula and metatarsals are
relatively short in contrast with those of more basal ceratopsians. Recovery in the
phylogenetic analysis of the specimen as a basal chasmosaurine is a reflection of juvenile
characters that have a significant impact on character coding. For example, as in basal
ceratopsians the palpebral is not fully incorporated into the orbital rim. Those characters
used in phylogenetic analyses of ceratopsids that are size or age-dependent can now be
identified, redefined to be more useful, or dropped.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

A  THREE-DIMENSIONAL STUDY OF PARANASAL SINUSES IN
CARNIVORA

CURTIS, Abigail, University of California, Los Angeles, Los Angeles, CA, United
States, 90095; VAN VALKENBURGH, Blaire, Univ of California Los Angeles, Los
Angeles, CA, United States

A common feature of many mammal skulls is the presence of air-filled chambers
called paranasal sinuses. Paranasal sinuses form when the nasal epithelium and an
associated osteoclastic capillary bed escape the nasal chamber and invade adjacent bones,
including the frontal, maxilla, sphenoid, and ethmoid. Paranasal sinuses are widespread
and exhibit striking disparity among mammals, but few studies have quantified sinus
morphology, and their function is still debated. Furthermore, mammals appear to have
gained and lost sinuses multiple times throughout their evolutionary history. Previous
studies were limited by the fact that paranasal sinuses are hidden within skulls and
inaccessible without using destructive methods. We conducted the first quantitative study
of frontal sinus morphology for the mammalian order Carnivora using non-destructive
CT technology, which can also be used on fossils. We included 64 individuals
representing 38 species of hyaenids, canids, and felids. Carnivorans offered an excellent
comparative sample because they span a range of skull size and shape disparity, and have
gained and lost sinuses multiple times. We focused on frontal sinuses because they vary
greatly among species compared to the other paranasal sinuses. Additionally, frontal
sinuses are often the best-preserved sinuses in fossil mammal skulls, which makes it
possible to extend this study to the fossil record. We constructed volumetric models of
frontal sinuses from CT scans using specialized visualization software and applied a
novel shape quantification technique called spherical harmonics (SPHARM) to
characterize three-dimensional shape disparity among species. Skull size and shape were
quantified using three-dimensional geometric morphometrics. We examined the
relationship between sinus size and shape and skull size and shape within a phylogenetic
context to test the hypothesis that sinuses form where bone is mechanically unnecessary.
Results indicate that sinus volume scales similarly with skull size in all three families.
Sinus shape shows convergence in that distantly related species with similarly shaped
skulls have comparably shaped sinuses. Our results suggest that sinuses develop where
bone is not mechanically necessary, and allow for expansion of the feeding apparatus
with minimal materials.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

CONSERVING AND UNDERSTANDING A MAMMALIAN "LIVING FOSSIL"
SOLENODON PARADOXUS, THROUGH PALEONTOLOGICAL OUTREACH
IN THE DOMINICAN REPUBLIC

CUSSEN, Laura, Stanford University, Stanford, CA, United States, 94309;
MYCHAJLIW, Alexis, Stanford University, Stanford, CA, United States; HADLY,
Elizabeth, Stanford University, Stanford, CA, United States

The West Indies is renowned for its complex geological and climatic history, which
yielded a highly unique endemic biota. The Hispaniolan solenodon, Solenodon
paradoxus, is one of two extant mammals endemic to the island, and is listed as
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endangered by the International Union for Conservation of Nature. Considered a "living
fossil” due to its deep evolutionary history, it provides an exceptional opportunity to
bring fossils to life in a region whose native biota has been decimated in both geologic
and modern time. Using modern and fossil solenodons, we will use this group as a
vehicle to explore Caribbean paleoecological and geologic history, and to contextualize
modern extinction threats within past extinction events. We will do so by producing a
children’s book about the evolutionary history of the Hispaniolan solenodon, tracing its
survival through ancient catastrophes and reactions to modern survival threats. We will
integrate known conservation ecology of solenodons and fossils from Hispaniola's
paleocommunity with local ecological knowledge and local children’s perceptions of the
solenodon into the book’s plot. By using empirical results of personal surveys in the
Dominican Republic we hope to better engage and educate children, and to emphasize
actions a child can take to contribute to the solenodon’s conservation. We will distribute
copies through grassroots conservation groups in the Dominican Republic, particularly
The Last Survivors and Grupo Jaragua, and through our collaborators at the zoo and
natural history museum in Santo Domingo. A prototype of the book will be available in
September 2013. We will evaluate its success by engaging schools in the Dominican
Republic following publication.

Technical Session XI (Friday, November 1, 2013, 3:00 PM)

MAMMALIAN DWARFISM ASSOCIATED WITH THE EARLY EOCENE
ETM2 HYPERTHERMAL EVENT, BIGHORN BASIN, WYOMING

D'AMBROSIA, Abigail, University of New Hampshire, Durham, NH, United States,
03820; CLYDE, William, University of New Hampshire, Durham, NH, United States;
FRICKE, Henry, Colorado College, Colorado Springs, CO, United States; SNELL,
Kathryn, California Institute of Technology, Pasadena, CA, United States; GINGERICH,
Philip, University of Michigan, Ann Arbor, MI, United States

During the early Paleogene, Earth experienced a series of extreme global warming
events known as hyperthermals, which were characterized by global atmospheric carbon
isotope excursions (CIEs). The largest hyperthermal, known as the Paleocene-Eocene
Thermal Maximum (PETM), was also characterized by transient mammalian dwarfism.
Studies suggest that decrease in mammal body size during the PETM was an
evolutionary response to rising atmospheric temperatures and/or increased levels of
atmospheric CO,. Understanding hyperthermals and their effects on terrestrial biota is
important for predicting future ecological changes in response to present day CO, and
temperature increases. To better understand the relationship between mammal body size,
temperature change, and atmospheric CO, levels, it is important to analyze these
variables across multiple hyperthermals. Until recently, hyperthermals other than the
PETM have only been recorded in marine sediments. However, recent analysis of
paleosol carbonates from stratigraphic sections in the McCullough Peaks region of the
Bighorn Basin (Wyoming) has uncovered continental records of two smaller magnitude
early Eocene hyperthermals known as ETM2 and H2. To investigate how mammal body
size changed during ETM2 and H2, mammal fossils were intensively collected from the
Gilmore Hill and White Temple sections in the McCullough Peaks. Changes in body size
of well-sampled mammal lineages were tracked by measuring the crown area of lower
cheek teeth, which is known to correlate with adult body size. Geochemical analysis of
paleosol carbonates from the same sections provided direct evidence of the CIEs and, via
clumped isotope paleothermometry, associated changes in summer soil temperature.
Results show that Hyracotherium, Diacodexis, and Cantius all experience a clear
decrease in body size during ETM2. For example, estimates of Hyracotherium mean
body size decrease by ~22% from pre-ETM2 to mid-ETM2, coinciding with a -3.8%o CIE
and increase in summer soil temperature of ~10°C. Body size and temperatures revert to
pre-ETM2 levels when background carbon isotope values reappear. This pattern is quite
similar to the PETM when Hyracotherium body size decreased ~30%, coinciding with a -
5.9%o0 CIE and increase in summer soil temperature of ~10°C. Hyracotherium rebounded
to even larger sizes after the PETM. Decrease in mammal body size seems to be a
common evolutionary response to early Paleogene hyperthermals, and thus may be a
predictable natural response for some lineages to future global warming.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

USING GEOMETRIC MORPHOMETRICS TO QUANTIFY SHAPE-SIZE
HETERODONTY IN NON-MAMMALIAN TAXA: A CASE STUDY
INVESTIGATING DENTAL ONTOGENY IN THE NILE MONITOR, VARANUS
NILOTICUS

D'AMORE, Domenic, Daemen College, Amherst, NY, United States, 14226

Many recent attempts have been made to quantify heterodonty in non-mammalian
vertebrates, both extinct and extant, but the majority of these are limited by Euclidian
measurements.  Groups often investigated include elasmobranchs (sharks), lizards,
crocodylians, and theropod dinosaurs. One taxon frequently investigated is Varanus
niloticus, the Nile monitor, noteworthy for an ontogenetic shift towards molariformy. The
purpose of this study is to present a novel geometric morphometric method to quantify V.
niloticus heterodonty through ontogeny that may be applied to other non-mammalian
taxa. Data were collected from both photographs and caliper measures of the entire tooth
row of 19 dry skull specimens. A semi-landmark analysis was conducted on the outline
of the teeth and size, shape, and growth rate and heterodonty metrics were created using
multivariate statistical analyses. The results confirm and expand upon the findings of
previous authors, showing measurable shape-size heterondonty in the species. The size
and shape value ranges for each tooth position in the sample were significantly different
from one another. All teeth increase in width as size increases. As body size increases,
size increases at all tooth positions and the rate of this growth increases as one moves
distally. The teeth of the mesial half of the tooth rows show no significant shape change
with growth. Distal teeth become more molariform with age, and the rate of this change
increases with more distal positions as well. Concerning both shape and size, heterodonty
increases in separate degrees along the cranial and mandibular arcades with age. Wear
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and host bone contours affected shape slightly. Changes in heterodonty are speculated to
be the result of function and mechanical constraint, although it is unclear to what degree
V. niloticus is a durophagy specialist. The geometric morphometric method proposed
here, although not without its own limitations, has several advantages over other
methods, and may be ideal for use with a number of modern and fossil dental
morphotypes in the future.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

STHENURINES — WHY THE SHORT FACE? CRANIODENTAL
MORPHOLOGY IN RELATION TO DIET IN LIVING AND FOSSIL
KANGAROOS

DAMUTH, John, University of California, Santa Barbara, Santa Barbara, CA, United
States, 93106; JANIS, Christine, Brown Univ, Providence, RI, United States;
TRAVOUILLON, Kenny, University of Queensland, St. Lucia, Australia; FIGUEIRIDO,
Borja, Universidad de Malaga, 29071-Malaga, Spain

Multivariate analyses (Principle Components Analysis [PCA] and Canonical
Variates Analysis [CVA]) of 13 craniodental measurements of 43 species of extant
macropodoids (kangaroos and rat kangaroos) showed good discrimination (81% correct
classification) among dietary categories (omnivore, browser, mixed feeder and grazer).
Tropical forest browsers (Dendrolagus and Dorcopsis spp.) clustered separately from the
other browsers, which clustered closer to mixed feeders; grazers (large Macropus spp.)
clustered separately. Eleven fossil taxa were then included: two small (bettong-size)
Oligo-Miocene taxa, one late Miocene sthenurine (Rhizosthenurus, wallaby size), seven
Pleistocene sthenurines (representing five species of Sthenurus), and one Pleistocene
protemnodontine  (Protemnodon anak). Sthenurines (aka “short-faced browsing
kangaroos™) and protemnodontines are extinct lineages that achieved very large size in
the Pleistocene. In all analyses, the Oligo-Miocene forms clustered with the modern
browsers. In the PCA the Pleistocene sthenurines had high values on PC1 (due to their
large size), and also high values on PC2, clustering with the extant tropical forest
browsers, distinguished by a broad muzzle, a long premolar, low-crowned molars, and
low rates of molar wear. However, in the CVAs the Pleistocene sthenurines did not group
with any modern dietary class. In a CVA excluding omnivores the species of Sthenurus
occupied their own portion of the morphospace, largely relating to the possession of a
very deep angle of the jaw. Rhizosthenurus and Protemnodon fell in the space between
the Sthenurus cluster and the extant tropical forest browsers. A similar pattern emerged
in an analysis where grazers and mixed feeders were lumped in a single category, but
here the sthenurines were distinguished by a very deep zygomatic arch. Derived
sthenurines had a distinct set of craniodental adaptations unlike those of any other
browsing kangaroos. Although the morphological features in the analysis included both
total skull length and length of the face, it is interesting that neither of these features was
selected by the CVA to distinguish sthenurines. Rather, sthenurines are distinguished by
features relating to the size of the masseter muscle, either a broad zygoma for its origin,
or a deep angle of the jaw for its insertion. The implication is that the short face (which is
itself a derived feature) is related to some aspect of skull shape to accommodate a large
masseter muscle, possibly related to the exertion of greater force with the incisors.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

PALEOAERIE: MULTIPLE AVENUES BRINGING EVOLUTION EDUCATION
TO FORMAL AND INFORMAL EDUCATORS AND THE PUBLIC AT THE
SAME TIME

DANIEL, Joseph, University of Arkansas for Medical Sciences, Little Rock, AR, United
States, 72205

Evolution is central to modern biological thought, yet it is not accepted by a large
segment of the population and is often not taught in schools due to ignorance and
misperceptions of what evolutionary theory actually states, a weak understanding of the
nature of science, and an overall resistance to change, the defining characteristic of
evolution. This problem is especially acute in Arkansas, which has a higher than average
percentage of avowed creationists and unqualified science teachers, combined with a lack
of sufficient resources to educators. The Arkansas Educational Resource Initiative for
Evolution (AERIE) addresses this problem in two ways. First, it provides professionally
vetted information. Because fossils, and especially dinosaurs, are widely popular, many
of the resources use them as a hook to begin discussion of a wide variety of topics. As
such, the project is known as PALEOAERIE. Secondly, it brings content experts,
informal and formal educators, and the public together in unique educational
environments.

Several methods are utilized for this project. A public website (paleoaerie.org) and
several social media outlets supply original material (including discussions of Arkansas
fossils) and serve as portals to high quality web resources. An educator workshop series
provides information on evolution, the nature of science, and teaching techniques. They
also serve as a platform for bringing informal and formal educators together to forge new
collaborative opportunities. A series of public presentations promote evolutionary
concepts to a broad audience. Finally, an extended trip to museums in New York and
Washington, D.C. will be undertaken with a group of content experts, formal and
informal educators, middle school aged students identified as being from an underserved
population, and their parents. The students and their parents will work together on
projects designed to encourage examination and discussion of evolutionary concepts and
evidence for them, which will increase parental involvement while also educating the
parent. They will be assisted by the educators and content experts who will themselves
gain new information on science and evolution. Teaching techniques will be discussed,
with the educators from different environments sharing expertise, and further
collaborations may be forged. The novel environment, combined with diverse
individuals from multiple educational paths, will inspire greater knowledge of and
appreciation for evolutionary concepts and create lasting bonds between participants.
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Technical Session XVI (Saturday, November 2, 2013, 3:00 PM)

NEW DATA ON A XINJIANGCHELYID TURTLE FROM THE MIDDLE
JURASSIC OF SIBERIA, RUSSIA

DANILOV, Igor, Zoological Institution of the Russian Academy of Sciences, St.
Petersburg, Russia; OBRAZTSOVA, Ekaterina, St. Petersburg State University, St.
Petersburg, Russia; SYROMYATNIKOVA, Elena, Zoological Institute of the Russian
Academy of Sciences, St. Petersburg, Russia; KRASNOLUTSKII, Sergei, Sharypovo
Regional Museum, Sharypovo, Russia

Over the last decade, abundant turtle material was collected from the upper part of
the Middle Jurassic (Bathonian) Itat Formation of Berezovsk Quarry, Krasnoyarsk
Territory, West Siberia, Russia. This material consists of thousands of isolated bones and
several more complete specimens, including a partial braincase and larger portions of the
shell. This material belongs to a single taxon, which probably represents a new species of
Xinjiangchelyidae. The attribution of this turtle to Xinjiangchelyidae is based on a
combination of the following characters: canals for internal carotids partially or
completely opened ventrally; absence of basisphenoid pits; anterior peripherals with
prominent guttered edges, middle marginals extend onto costals; dorsal processes of
epiplastra present; entoplastron longer than wide; mesoplastra absent; formed cervical
articulations absent. This taxon was also characterized by midline contact of costal 7,
vertebrals 2 and 3 narrower than vertebral 1, ligamentous plastron-carapace connection,
pectorals and abdominals similar in length, a sinuous midline sulcus of the plastron, and
fusion of carapacial bones at the carapace length about 20 cm. In addition, it
demonstrates variation in the formula of anterior neurals, number of suprapygals, length
of thoracic rib 1, which can span less than or more than half of costal 1, position and
shape of sulcus between vertebrals 2 and 3; and presence/absence of an anal overlap onto
the hypoplastron. We performed a cladistic analysis of this taxon within the
Xinjiangchelyidae (Xinjiangchelyidae + Bashuchelyidae are considered to represent a
monophyletic group, and Kayentachelys aprix was used as an outgroup) resulted in its
position in one clade with Annemys latiens and A. levensis (both from the Late Jurassic of
Mongolia), supported by two synapomorphies (vertebrals 2 and 3 narrower than vertebral
1 and sulcus between vertebrals 3 and 4 V-shaped). The relationships of the new taxon
within the Annemys clade remain unresolved. The xinjiangchelyid from Berezovsk
Quarry is peculiar in that it is the oldest well dated and the northernmost record of this
group in Asia. It is also the dominant taxon in the vertebrate assemblage of Berezovsk
Quarry. The low taxonomic diversity of the turtle assemblage of Berezovsk Quarry
resembles xinjiangchelyid dominated localities of the Callovian — Oxfordian Shishugou
Formation of the Junggar Basin of China and Callovian Balabansai Formation of
Kyrgyzstan. The paleoecological significance of this pattern is uncertain.

Technical Session XI (Friday, November 1, 2013, 2:30 PM)

PALEOCENE-EOCENE EVOLUTION OF BETA-DIVERSITY AMONG
UNGULATE MAMMALS IN NORTH AMERICA

DARROCH, Simon, Yale University, New Haven, CT, United States, 06511;
LONGRICH, Nicholas, Yale University, New Haven, CT, United States; WEBB,
Amelinda, Yale University, New Haven, CT, United States; BELMAKER, Jonathan, Tel
Aviv University, Tel Aviv, Israel

The Paleocene-late Eocene transition in North America marks a critical interval in
the evolution and diversification of land mammals, including adaptive radiation in the
Paleocene, and repeated waves of immigration over land bridges at the Paleocene-Eocene
boundary. We investigate the fossil record of ungulate mammals over this period to
understand the effects of immigration and faunal exchange on local (alpha), regional
(gamma), and between-site (beta) diversity. We use Paleocene and Eocene records of
North American ungulate mammals taken from the Paleobiology Database (PBDB), and
calculate beta diversity among families and genera within the seven stages of the
Cenozoic. We further reconstruct geographic range sizes for studied taxa, and test trends
in these ranges against null models used to control for sampling biases. Finally, we use
Mantel tests to quantify the relationship between geographic distance and faunal
dissimilarity within each time slice, in order to visualize changes in the spatial
complexity of mammal communities over the studied interval. Overall (gamma) diversity
increases over the studied interval, with varying contributions from alpha and beta. Beta
diversity increases from the Paleocene to Eocene, reflected in decreasing range size and
increased correlation between reconstructed distance and faunal similarity. Increase in
beta diversity over the Paleocene-Eocene transition is driven by smaller geographic
ranges among putatively invasive ‘immigrant’ taxa; range contraction among these same
groups in the middle-late Eocene leads to a peak in beta diversity in the Bartonian. High
gamma diversity in the Eocene was driven by high beta, rather than alpha diversity,
indicating that immigrant taxa dramatically restructured the spatial organization of
mammal communities. This suggests that over longer timescales, mass immigration
events can lead to greater overall richness, and greater heterogeneity, rather than
homogeneity, within regional assemblages.

Technical Session XI (Friday, November 1, 2013, 3:30 PM)

WHEN WAS THE MODERN LATITUDINAL RICHNESS GRADIENT
ESTABLISHED?

DAVIS, Edward, University of Oregon, Eugene, OR, United States, 97403; EMERY,
Meaghan, University of Oregon, Eugene, OR, United States; FAMOSO, Nicholas,
University of Oregon, Eugene, OR, United States; MCGUIRE, Jenny, University of
Washington, Seattle, WA, United States

*Macroecological research has established that ecological richness decreases with
latitude in a variety of modern systems, from mammals to vascular plants, and extending
even to human cultural diversity. However, paleobiological research has suggested that
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Eocene mammalian faunas in North America have either no latitudinal richness gradient
or one in which richness increases away from the equator. Several factors have been
suggested as drivers of the modern latitudinal richness gradient, with the two most
important being primary productivity and latitudinal range expansion in the wake of
glacial retreat since the Last Glacial Maximum (~21 ka). To test these hypotheses we
investigated the onset of the modern richness gradient in the fossil record of North
American mammals. We calculated species richness in 5 degree bands in each of the
North American Land Mammal Age subdivisions since the middle Miocene using
mammal occurrence data from the FAUNMAP II and MIOMAP databases. Miocene
intervals show variable latitudinal richness gradients with significant (p<0.05) positive
gradients (inverted from the modern pattern) in the early and late Barstovian and late late
Hemphillian. Other Hemphillian intervals show non-significant positive gradients.
Pliocene and early Pleistocene intervals (Blancan and Irvingtonian) show a consistent
non-significant negative gradient, transitioning into the modern strongly-negative
gradient in the late Pleistocene (Rancholabrean) and Holocene. Our results suggest that
continental glaciation played an important role in the modern negative gradient and that
continued global warming may dampen that gradient if species track preferred climates.
However, the onset of the gradient before glacial cycling (and the inverse gradients in the
late Miocene) suggest other factors are important drivers, including productivity and also
long-term environmental stability.

Technical Session VIII (Thursday, October 31, 2013, 2:30 PM)

MIDDLE PERMIAN TETRAPOD BIODIVERSITY CHANGE AND THE
GUADALUPIAN EXTINCTION: INSIGHTS FROM THE BEAUFORT GROUP
OF SOUTH AFRICA.

DAY, Michael, BPI Palacontology, Johannesburg, South Africa; RUBIDGE, Bruce, BPI
Palaeontology, Johannesburg, South Africa

The Karoo Basin of South Africa is the world’s most continuous and best exposed
Permo-Triassic terrestrial sedimentary sequence and is noted for its wealth of fossil
tetrapods, to the degree that it has been subdivided biostratigraphically. The end-Permian
Mass Extinction, the greatest of the Phanerozoic extinction events, is well recorded in the
rocks of the Beaufort Group but an even earlier Permian extinction event, known from
the marine realm of East Asia, has until now not been substantiated in the terrestrial
realm. Extensive stratigraphic collecting of fossil tetrapods in the Lower Beaufort Group
over several decades has enabled a higher resolution understanding of the ranges of
individual tetrapod taxa during the Middle Permian than has existed before. Combined
with an analysis of fossil localities taken from existing collections, this provides new
insight on biodiversity change in the earliest therapsid dominated faunas. In addition, new
radiometric dates from the Beaufort Group constrain the timing of several major
biodiversity shifts. The stratigraphic ranges of tetrapod genera are found to be more
complex than previously thought, while the stratigraphic extent of the three Middle
Permian biozones is also more heterogeneous. Biodiversity peaks in the upper
Tapinocephalus Assemblage Zone but two periods of significant generic turnover occur
within the succession. Furthermore, the stratigraphic ranges of fossil taxa have been
related to lithostratigraphic units, comprising over 2 km of strata, which has allowed
higher resolution biostratigraphic correlation around the Karoo Basin.

Preparators' Session (Thursday, October 31, 2013, 8:30 AM)

TARPOLOGY 501 - ADVANCED SHADE TARP TECHNIQUES FOR
PALEONTOLOGICAL FIELD EXCAVATIONS; STRATEGIES FOR FIELD
PALEONTOLOGY ON A WARMING PLANET

DE BLIEUX, Donald, Utah Geological Survey, Salt Lake City, UT, United States,
84114; KIRKLAND, James, Utah Geolocical Survey, Salt Lake City, UT, United States;
MADSEN, Scott, Utah Geological Survey, Salt Lake City, UT, United States

The Utah Geological Survey has been conducting summer field excavations in
Cretaceous strata throughout southern and eastern Utah for over a decade. During these
excavations, air temperatures often exceed 110°F(43°C), with substantially higher
ground-surface temperatures. The use of shade structures over our excavation areas has
allowed us to work in these harsh conditions. For our excavation areas (quarries) we
have refined a shade tarp system that is easy to transport and simple to assemble.
Providing comfort and safety are the obvious advantages of using shade tarps. Heat-
related medical conditions, such as heat stroke and heat exhaustion can be quite serious,
particularly in remote areas. Even minor heat-induced conditions (e.g., dehydration) can
greatly limit the amount of work a field crew member can accomplish. Long-term sun
exposure can lead to serious skin damage, including skin cancers. Another important
benefit provided by shade tarps is more even lighting, which helps to discern fossils from
matrix. For enhancing visibility it is critical that only neutral color tarps, such as white,
be used because other colors will adversely alter the spectrum of light, making it difficult
to see. The use of colored tarps, especially the common blue tarp, is one of the reasons
that some workers have shunned the use of shade tarps. We use % inch shelter corner
connectors and % inch electrical conduits to construct 8 foot x 10 foot frames, with legs
of various lengths for suspending the tarps over the work area. We have had success with
two types of tarps: a heavy mesh material that we have custom made, that withstands
windy conditions, and store-bought solid polyethylene tarps that provide deeper shade but
do not work as well in windy conditions. For securing the tarps to the frames we use
small toggle balls (bungee balls) that can be quickly wrapped around the conduit and
through the tarp grommets during set-up. These also allow for easy tarp removal in the
event of wind gusts. We have found it necessary to take down the tarps each night so that
storms do not move the poles around damaging fossils exposed in the quarry. The solid
polyethylene tarps can then be used to cover the quarry to protect it in the event of rain.
For securing the tarp frames, we use ropes tied around rebar and/or 12 inch spikes
pounded into the ground. Two knots that are useful are the bowline and the trucker's
hitch. Once the square frames are set in place, additional tarps can be strung off the sides
to enlarge the shaded area.

October 2013—PROGRAM AND ABSTRACTS

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

TESTING WING ASSISTED INCLINE RUNNING (WAIR): INVESTIGATING
THE TERRESTRIAL ORIGIN OF THE AVIAN FLIGHT STROKE

DECECCHI, Alexander, University of South Dakota, Vermillion, SD, United States,
57069; HABIB, Michael, , Pittsburgh, PA, United States; LARSSON, Hans, McGill
Univ, Montreal, QC, Canada

The evolution of powered flight represents a major functional and behavioral event
in birds. The major catalyst for the origin of powered flight was the evolution of the flight
stroke, perhaps the key innovation along the transition from non-volant to volant
theropods. Here we investigate the recently proposed behaviorally-driven selective
pathway towards the evolution of the flight stroke: Wing Assisted Incline Running
(WAIR). WAIR is a real and quantifiable behavior seen in multiple lineages of extant
birds, and has been interpreted as an adaptation for escape among juveniles that cannot
fly. It has been suggested that WAIR provides a model for the functional stages within
maniraptorans to a fully derived wing in avians, with ontogeny acting as a proxy for
transitional evolutionary stages. Here we present a series of challenges to this framework,
the assumptions made, and the data presented. We seek to create a methodology to
evaluate and, if necessary, modify evolutionary narratives into testable hypotheses that
can be compared to, and make predictions of, the fossil record. There are large
differences in size (up to 700 fold) in between theropods proposed to have used WAIR
(such as Caudipteryx) and the hatchling birds used as proxies. We demonstrate that due
to scaling effects on pectoral mass, wing loading, and flapping frequency, the adults of
relatively moderate-sized non-avian dinosaurs may have had difficulty utilizing a WAIR
dynamic in life. In addition, differences in the anatomy of the avian shoulder joint, such
as range of motion, the use of the acrocoracohumeral ligament in stabilization, and
sternal morphology as a proxy for pectoral muscle mass, may compromise the use of
extant juvenile birds as models for non-avian theropod behavioral capabilities. We
conclude that WAIR, as presently proposed, is of limited value in acting as the major
driver for the origin of the flight stroke within Maniraptora. Our work does not question
the existence of WAIR in extant birds, nor does it preclude it from having been
influential in later avian evolution, but we suggest fundamental alterations to the current
WAIR model must be undertaken before it corresponds to the fossil evidence.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

PELVIC GIRDLE AND HIND LIMB MUSCULATURE OF BAURUSUCHUS
ALBERTOI: A BIOMECHANICAL APPROACH

DELCOURT, Rafael, Museu de Zoologia da Universidade de Sao Paulo, Sao Paulo,
Brazil; NASCIMENTO, Paulo, Museu de Zoologia da Universidade de Sao Paulo, Sdo
Paulo, Brazil; CARVALHO, Alberto, Museu de Zoologia da Universidade de Sao Paulo,
Sao Paulo, Brazil; ZAHER, Hussam, Museu de Zoologia da Universidade de Sao Paulo,
Sao Paulo, Brazil

Baurusuchidae is an abundant family of the clade Notosuchia erected by Price in
1945 to allocate Baurusuchus pachecoi and its relatives. Among the specimens of this
family, Baurusuchus albertoi (Museu de Zoologia da Universidade de Sao Paulo
specimen MZSP-PV 140) is represented by a fragmentary skull and an almost complete
postcranial skeleton from the Bauru Basin (Upper Cretaceous of Brazil). We
reconstructed the pelvic girdle and hind limb muscles of B. albertoi using the Extant
Phylogenetic Bracket to infer its origins and insertions. The surface bones homologies
were traced from the extant taxa Crocodylia and Aves. The ischium of B. albertoi is
unpreserved and its muscles were inferred using the undescribed baurusuchid MZSP-PV
839. The musculature of ilium is very similar to crocodilians, however the origins of the
iliotibiales muscles are larger and occupy all the supracetabular crest. The iliofemoralis
muscle arises from a small tubercle of the ilium wall, posterior to the acetabulum,
differing from extant crocodilians. The caudofemoralis brevis muscle arises from the
ventral surface of the postacetabular ala as seem in crocodilians. B. albertoi shows a
conservative femoral musculature except for the insertion of puboischiofemoralis
internus part 2 (PIFI2) muscle. Like in dinosaurs, this muscle is positioned more
anteriorly than in crocodilians reducing the torsion of the femur, a condition also
observed in Stratiosuchus maxhechti. The anterior position of the muscle PIFI2
contributed to the erect position of the hind limb, since this muscle is a very important
hip flexor. The musculature of tibia, fibula and feet in B. albertoi is very similar to extant
crocodilians, varying topologically. Baurusuchids possess some analogous features with
dinosaurs, which suggest that they could keep an erect position of the hind limbs. Among
these features, the iliac crest folds up laterally and forms a supracetabular crest. This crest
covers the femoral head and may minimize the leg impact during speed running. In the
articulated specimen MZSP-PV 839 the ilium is laterally inclined about 30° in relation to
the sagittal plane, allowing the antitrocanter to be accommodated by the fossa
trochanterica of the femur. This condition gave the baurusuchids a columnar posture of
the hind limb, maybe allowing them to increase velocity during a run. Since the
baurusuchids were a diverse group and occupied an important niche in the Upper
Cretaceous of Brazil, the understanding of muscular patterns and biomechanics will
provide more data to infer their ecological interactions.

Technical Session V (Wednesday, October 30, 2013, 2:15 PM)

A NEW EXTINCT SPECIES OF BLANUS (AMPHISBAENIA, BLANIDAE)
FROM THE IBERIAN MIOCENE BASED ON THE FIRST KNOWN
EUROPEAN AMPHISBAENIAN FOSSIL SKULL

DELFINO, Massimo, Universita di Torino, Torino, Italy; BOLET, Arnau, Institut Catala

de Paleontologia Miquel Crusafont, Barcelona, Spain; FORTUNY, Josep, Institut Catala
de Paleontologia Miquel Crusafont, Barcelona, Spain; ROBLES, Josep M., Institut Catala
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de Paleontologia Miquel Crusafont, Barcelona, Spain; ALBA, David M., Institut Catala
de Paleontologia Miquel Crusafont, Barcelona, Spain

The first known nearly complete amphisbaenian fossil skull from Europe was
recently collected in the locality ACM/C8-A4 of the local stratigraphic series of
Abocador de Can Mata (Valles-Penedés Basin, NE Iberia), whose estimated age
corresponds to 11.6 Ma (late Aragonian, MN7+8). It is embedded in a hard concretion
that precludes the mechanical preparation of the small and delicate cranial remains and,
therefore, was studied using computer tomography. All the elements of the right half of
the cranium and lower jaw are preserved, which enabled us to evaluate the morphology
of the whole undeformed skull (11.3 mm long). This specimen is clearly referable to
genus Blanus (among other characters: 7 premaxillary, 5 maxillary, and 8 dentary
pleurodont teeth; first dentary tooth smaller than the third) but differs from all known
extant and extinct species by the following characters: very long, apically truncated nasal
process of the premaxilla; relatively long and roughly rectangular frontals; almost straight
suture between the frontals; strong interdigitation of the frontoparietal suture. The nearly
50 amphisbaenian large vertebrae recovered from the same site are morphologically
congruent with those of extant blanids, and are thus tentatively referred to the new
species. Both the neck and anterior trunk vertebrae are characterized by paracotylar
turbercles, which might also represent a potential diagnostic character. Europe is
currently inhabited by two extant species of Blanus, whereas two other species of this
genus inhabit NW Africa, and a fifth one is widespread in Anatolia and in the NW sector
of the Mediterranean Basin. Unraveling the evolutionary history of these taxa is
hampered by two different factors. First, the comparative osteology of all these extant
species is so poorly known that the known fossil record is of little help for unveiling their
past distribution, timing of dispersal and phylogenetic relationships. Second, although the
European fossil record of amphisbaenians is rather abundant, it is mostly represented by
few isolated skull elements (mainly premaxillae, maxillae and dentaries) and vertebrae,
whose diagnostic value is rather limited. Three Neogene blanids (Palaeoblanus tobieni,
Blanus antiquus, and Blanus gracilis) are customarily considered valid, but their
relationships with extant taxa are uncertain. The nearly complete skull from ACM/C8-A4
considerably improves the knowledge of extinct blanids and represents the first chance to
evaluate their relationships with extant taxa.

Technical Session V (Wednesday, October 30, 2013, 2:45 PM)

SQUAMATE TURNOVER IN THE 2 MILLION YEARS LEADING UP TO AND
ACROSS THE K-PG BOUNDARY IN NORTHEASTERN MONTANA:
EVIDENCE FOR A COMPLEX EXTINCTION SCENARIO

DEMAR, David, University of Washington, Seattle, WA, United States, 98195;
WILSON, Gregory, University of Washington, Seattle, WA, United States

The timing and mechanisms of the Cretaceous-Paleogene (K-Pg) mass extinction
remain hotly debated. Here, we examined squamate (lizards, snakes) diversity dynamics
leading up to and across the K-Pg boundary based on vertebrate microfossil assemblages
from 27 temporally constrained localities spanning most of the Hell Creek Formation
(HC) and the lower third of the overlying Tullock Formation (TU) in Garfield County,
Montana. The sample contains hundreds of specimens diagnostic at the genus or species
level. Seventeen known latest Cretaceous and earliest Paleogene squamates occur in the
local section (e.g., Leptochamops, Proxestops). We also report the first record of the Late
Cretaceous chamopsiid Socognathus from the HC. We recognize 14 novel taxa including
multiple polyglyphanodontians, platynotans, and an anguid from the HC. Several known
taxa (Chamops, Meniscognathus, Parasaniwa, Palaeosaniwa) span much of the HC
including Odaxosaurus and Exostinus, both of which also cross the K-Pg boundary.
Some taxa are restricted to the middle (Coniophis) or upper third (Peneteius,
Haptosphenus) of the HC. Most novel taxa and Socognathus only occur in the lower half
of the HC. Squamate richness, which we based on range-through occurrences, fluctuated
but remained relatively stable (~7 taxa) from localities spanning ~71.2 m of the ~89.5 m-
thickness of the HC. Turnover rates also remained relatively stable with minor
fluctuations in appearance and disappearance rates. Moderate levels of disappearances
(12.5%) occurred at ca. 800-900 thousand years (ky) before the end of the Cretaceous,
but the true rate may be underestimated based on 10 lower HC singleton taxa not
included in the calculations. Through the uppermost 20 m of the HC, which corresponds
to the last ca. 400 ky of the Cretaceous, disappearance rates progressively increase from
~12% to 50% culminating in 70% species-level extinction across the K-Pg boundary. The
timing and, to a larger extent, magnitude of squamate turnover mirrors the pattern of
amphibian turnover from the study area; together, they provide support for a multiple-
cause extinction scenario.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)
BONE HISTOLOGY OF SAUROPOD DINOSAURS FROM NIGER

D'EMIC, Michael, Stony Brook University, Stony Brook, NY, United States, 11794;
SERENO, Paul, University of Chicago, Chicago, IL, United States

The bone histology of sauropod dinosaurs is of particular interest given their
exceptionally large adult body mass. Two problems surrounding sauropod bone histology
are currently manifest—the rarity of lines of arrested growth in sauropod long bones and
sampling gaps across this very diverse, long-lived clade. We present stylopodial and
costal bone histology from two sauropods from Niger, Jobaria tiguidensis and
Nigersaurus taqueti, to sample non-neosauropods and rebbachisaurid diplodocoids,
respectively. Jobaria was one of the largest sauropods, whereas Nigersaurus was one of
the smallest. The two species also diverged greatly in cranial anatomy: for example,
Jobaria had stout, leaf-shaped teeth, whereas Nigersaurus had a highly derived battery of
pencil-shaped teeth. Despite these and other differences, the stylopodial bone histology of
both Jobaria and Nigersaurus is similar and resembles that of most sauropods. Laminar
fibrolamellar bone predominates, with growth lines limited to the outermost cortex
adjacent to an external fundamental system, and remodeling appears only late in life. This
finding is surprising for Nigersaurus, because unusual histology might be expected given
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its very small adult body mass and derived anatomy. The costal histology of a large adult
Jobaria specimen indicates an age of less than 30 years at death with asymptotic adult
body size achieved in about 20 years. We analyze sauropod bone histology in the context
of body size evolution, highlighting the histological features that distinguish particular
clades.

Technical Session IT (Wednesday, October 30, 2013, 11:30 AM)

EVIDENCE FOR ECO-MORPH DIVERSITY WITHIN OLIGO-MIOCENE
MACROPODIFORMS

DEN BOER, Wendy, Uppsala University, Uppsala, Sweden; KEAR, Benjamin, South
Australian Museum, Uppsala, Sweden

Despite being uniquely specialized towards bipedal hopping, extant kangaroos and
rat-kangaroos (Macropodiformes) are known to utilize a spectrum of locomotive modes,
including slow ‘pentapedal’ progression with the tail, quadrupedal bounding, burrowing,
and climbing. Nevertheless, phylogenetic evidence indicates that all these gaits are
manifest within a single monophyletic radiation, which diversified following the onset of
aridity in Australia during the late Miocene. Prior to this timeframe, a completely
separate stem clade — Balbaridae — proliferated in late Oligocene-middle Miocene
forested environments, and is thought to have been primarily quadrupedal based on a
single documented postcranial skeleton from the Riversleigh World Heritage Area of
Queensland. However, the chance discovery of other isolated macropodiform elements
amongst bulk acid processed bones from Riversleigh has revealed a potentially different
eco-morph, displaying loosely articulated tibiae and fibulae, a rotatable pes, enhanced
mobility between the metatarsals, and sharply curved pedal unguals that are convergent
upon living tree-kangaroos; although, at least one putative balbarid synapomorphy is
observable on the remains. Proxy locomotive comparisons using relative warps and a
principal component analysis of two-dimensional landmark data derived from pedal claw
shape confirms disparity between these balbarids, which alternatively cluster with
obligate bipedal saltators (e.g. Macropus), or modern Rock wallabies (Petrogale) who
use their short, curved claws to grip uneven substrates. Such morphological diversity
implies that variable locomotion was an carly hallmark of the group, and that this
adaptive advantage has been selectively maintained (probably convergently) within later
surviving lineages.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

IMMERSION OF EVOLUTIONARY CONCEPTS ACROSS SCIENCE
CURRICULA

DESANTIS, Derek, Ravenwood High School, Brentwood, TN, United States, 37027;
DESANTIS, Larisa, Vanderbilt University, Nashville, TN, United States

Evolution remains highly controversial, even in the most affluent and educated
communities. While research is aimed at understanding why students are resistant to
accepting cross-cutting and core ideas like evolution, student acceptance of evolution is
low in certain geographic regions of the United States, including southern states where
political and religious convictions may prevent students from accepting evolutionary
concepts. The Next Generation Science Standards and Framework lists evolution as one
of four core concepts in the life sciences and devotes numerous standards to evolution;
however, with parent resistance to the teaching of evolution and recent state legislation
encouraging teachers to teach the 'scientific strengths' and 'scientific weaknesses' of
evolution, evolution education is jeopardized. Here, we suggest a strategy for inoculating
students against anti-evolution rhetoric through the immersion of evolutionary concepts
across science curricula. Specifically, science process skills can be developed while also
communicating evolutionary concepts and material. We discuss two case studies in which
evolutionary concepts were discussed while implementing standards pertaining to science
process skills and/or skeletal anatomy. First, we replicated an experiment published in
Biology Letters that demonstrates the benefit (i.e., reduced time necessary to pass
marbles through a hole) of having wet wrinkled fingers as opposed to wet smooth fingers.
This experiment was fairly simple, but implemented an experimental design that altered
the order of various treatments. As the focus of the lesson is on experimental design and
making sure that treatments occur in different orders to reduce the effect of students
trying to 'beat' their prior times, concepts pertaining to evolution are discussed in a subtle
manner. Despite the subtle integration of evolution, students often comment that they no
longer go swimming without thinking, 'how cool it is that wrinkled fingers evolved to
increase our ability to grip objects." Second, a fairly simple lesson on skeletal anatomy
was adapted to also include fossil and modern non-human specimens. Through an
inquiry-based lesson, students must compare human anatomy and that of other organisms
to non-humans, including non-human primates, to infer relationships. Infusion of
evolutionary content into lessons focused on other science standards is an effective way
to improve evolutionary understandings and help inoculate students to anti-evolution
rhetoric, in K-12 classrooms.

Technical Session II (Wednesday, October 30, 2013, 8:45 AM)

DIRECT COMPARISONS OF 2D AND 3D DENTAL MICROWEAR PROXIES
IN EXTANT HERBIVOROUS AND CARNIVOROUS MAMMALS: THE
IMPORTANCE OF DEPTH AND OBSERVER CONSISTENCY FOR
RESOLVING DIET

DESANTIS, Larisa, Vanderbilt University, Nashville, TN, United States, 37235-1805;
SCOTT, Jessica, University of Arkansas at Little Rock, Little Rock, AR, United States;
SCHUBERT, Blaine, East Tennessee State Univ, Johnson City, TN, United States;
DONOHUE, Shelly, Vanderbilt University, Nashville, TN, United States; MCCRAY,
Brian, Vanderbilt University, Nashville, TN, United States
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The analysis of dental microwear is commonly used by paleontologists and
anthropologists to clarify the diets of extinct species, including herbivorous and
carnivorous mammals. Currently, there are numerous methods, varying in the types of
microscopes used, magnifications, and the characterization of wear in both two-
dimensions (2D) and three-dimensions (3D). Results from studies utilizing differing
methods are not directly comparable and human quantification of wear features (e.g., pits
and scratches) introduces interobserver error, with higher error being produced by less
experienced individuals. Dental microwear texture analysis (DMTA), which analyzes
microwear features in 3D, alleviates some of the problems surrounding 2D microwear
methods by reducing observer bias. Here, we directly compare 2D and 3D dental
microwear features of extant herbivorous and carnivorous mammals at 100x
magnification. Specifically, we generated 2D microwear data from photosimulations of
DMTA 3D point clouds (i.e., identical scanned areas) of extant African bovids (4 species)
and carnivorans (3 species). We analyzed taxa with similar dental morphology (within
each group) representing distinct dietary niches, to address the following questions: (1)
do 2D and 3D microwear studies produce accurate and comparable dietary interpretations
of extant taxa with known feeding behavior, (2) how does the inclusion of depth alter or
improve dental microwear interpretations, and (3) can different observers generate
comparable data using 2D wear feature counting methods in herbivorous and carnivorous
mammals? Dental microwear features quantified in 2D were able to separate grazing and
frugivorous bovids using scratch frequency (ANOVA, p<0.0001) and flesh consuming
cheetahs from durophagous spotted hyenas using the number of scratches and coarse
scratches (ANOVA, p=0.017 and p=0.004, respectively), but DMTA variables were
better able to discriminate between disparate dietary niches in both herbivorous and
carnivorous mammals. Further, results demonstrate significant interobserver differences
in 2D microwear data (mean percent differences of ~45 and ~49% in bovids and ~61 and
~169% in carnivoran scratches and pits, respectively) with the microwear index
remaining the least variable between experienced observers, consistent with prior
research. Our results highlight the importance of reducing observer error and analyzing
dental microwear in 3D in order to consistently and accurately interpret modern and
ancient diets.

Poster Session I (Thursday, October 31, 2013, 4:15 - 6:15 PM)

UNIVERSITY STUDENTS' ACCEPTANCE OF CLIMATE CHANGE AND
EVOLUTION: ARE SKEPTICS JUST ANTI-SCIENCE?

DESANTIS, Larisa, Vanderbilt University, Nashville, TN, United States, 37235-1805;
LASHINSKY, Nick, Vanderbilt University, Nashville, TN, United States; ROMER,
Jennifer, Vanderbilt University, Nashville, TN, United States; GRESHKO, Michael,
Vanderbilt University, Nashville, TN, United States; LOFFREDO, Lucas, Vanderbilt
University, Nashville, TN, United States

Evolution and global warming are among the most politically controversial topics
discussed in the media and in public audiences, despite the overwhelming acceptance of
these ideas by the scientific community. While evolution has sparked debate since the
inception of the idea by Charles Darwin in 1859, the passage of the Butler Act in 1925
made the teaching of evolution illegal in Tennessee public schools and was challenged in
the Scopes Monkey Trial, although not repealed until 1967. As Tennessee has been a
focus of past and current debates regarding the teaching of evolution and global warming
in public schools, we here assess University students' acceptance of evolution and climate
change in a Tennessee private university. Specifically, we test the following hypotheses:
(1) anti-evolution and anti-climate change individuals are the same individuals; (2)
acceptance of evolution and climate change are dependent on strength of religious and
political convictions; and

(3) a student's science background and/or interest in science affects their acceptance
of evolution and climate change. Further, we aim to assess if there are any correlations
between gender, age, family income, parents' education, and other demographic variables
with acceptance of evolution, climate change, and other scientific theories. Although we
expected political affiliation and one's belief in God(s)/commitment to religion to be
predictive of acceptance of climate change and evolution, respectively, we found that
political affiliation is correlated with 98% of all relevant response metrics for both
evolution and climate change, while religious convictions were correlated with 100% of
evolution metrics and 83% of climate change metrics. Further, acceptance of evolution
and climate change are significantly correlated in 95% of all response variables,
suggesting that anti-evolution and anti-climate change individuals are the same
individuals. Surprisingly, prior science content (i.c., if evolution, human evolution,
creationism, or intelligent design was taught) and background (i.e., number and types of
courses taken) is less predictive of one's acceptance of evolution and climate change.
However, an increased interest in science (i.e., if one keeps up with scientific discoveries
in the news) is significantly related to a student's increased acceptance of these theories.
As paleontologists, we have a unique opportunity and responsibility to increase student
interest in science through the communication of scientific discoveries to public and
student audiences.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

DIGITAL MODELING AND 3D VISUALIZATION OF THE AXIAL SKELETON
OF THE EARLY PERMIAN CAPTORHINID REPTILE LABIDOSAURUS

DEVLIN, Kathleen, California State University San Bernardino, San Bernardino, CA,
United States, 92407; JEFCOAT, Brian, DreamWorks Feature Animation, Glendale, CA,
United States; SUMIDA, Stuart, California State Univ San Bernardino, San Bernardino,
CA, United States

The basal captorhinid reptile Labidosaurus is known from Early Permian deposits in
Baylor County, north-central Texas (Clear Fork Group undivided, formerly Arroyo
Formation). Its postcranial skeleton has been previously studied and partially illustrated.
However, because the most completely articulated specimens could not be fully prepared
it has never been fully reconstructed and body outline interpretations remained
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speculative. Newly examined specimens and additional preparation of previously
described specimens has allowed for 3D laser surface scanning of the entire presacral
column and subsequent digital modeling of the complete axial skeleton using the
computer modeling and animation software package Maya. A movable 3D reconstruction
of the axial skeleton was then possible. Well preserved individual elements from the
same locality (Olson’s “Labidosaurus pocket™) were also scanned and digitally resized to
allow more complete reconstruction of sections of the column that remained inaccessible
due to matrix. Damage due to cracks could be removed while retaining the exact measure
and proportions of each individual vertebral element. A confident estimation of the
spacing of the skeletal elements in the completely articulated specimens could be made.
The complete presacral column is barely twice the length of the skull. Reconstruction of
the life-positions of the ribs indicates that Labidosaurus did not have a large, barrel
shaped body suggestive of high-fiber herbivory. Further, its body outline was probably
narrower than the width of caudal margin of its large heart-shaped head.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)
CAN SKULL SHAPE INDICATE AGGRESSIVE BEHAVIOR IN SEALS?

DEWAR, Eric, Suffolk Univ, Boston, MA, United States, 02114; CROCKER, Carly,
Suffolk University, Boston, MA, United States

Many living seal species show varying degrees of aggression and other intraspecies
displays. Could skull shape dimorphism be related to aggression in seals? We tested the
hypothesis that more aggressive species (and sexes) would have different skull
proportions than less aggressive ones. We characterized living seals as “highly” or “less”
aggressive species, based on behaviors reported for them in the literature. Highly-
aggressive species were identified throughout the Phocidae, so we believed that any
differences in morphology would be due to behavior or ecology rather than phylogeny.
We photographed skulls of 14 species of living and extinct seals (n = 76) and measured
each skull’s total length, cranial length, facial length, cranial width, and zygomatic arch
width to seek indicators of dimorphism.

We found that the most aggressive species were not necessarily the largest
individuals. As a group, individuals of the highly-aggressive species had relatively wider
zygomatic arches for their skull size than less-aggressive species (fgo) = 4.29, p <
0.0001). The zygomatic arches of more aggressive species were also wider than their
crania (feo1) = 3.99, p < 0.0001). Together, these morphologies probably reflect the
emplacement of larger jaw-closing muscles that could be used in biting and holding
during combat. More aggressive species also had larger nuchal crests regardless of their
absolute skull size, which is probably an indication of rear-and-slam behaviors.

In our sample, only one highly aggressive species (Crystophora crista) had
individuals that had been identified to sex. We found that males had wider zygomatic
arches than their crania (t3) = 3.15, p = 0.03) and a longer face than cranium (#31) = 3.63,
p = 0.03). Less aggressive species did not differ in these measures. From these
observations, we were able to hypothesize the relative degree of aggression of the extinct
species such as the Caribbean monk seal Monachus tropicalis, which fell within the
highly-aggressive group.

Symposium 1 (Wednesday, October 30, 2013, 11:45 AM)

FUNCTION OF RUDIMENTARY LOCOMOTOR STRUCTURES IN THE
ECOLOGY OF BIRDS: EVOLUTIONARY IMPLICATIONS

DIAL, Kenneth P., Univeristy of Montana, Missoula, MT, United States, 59812

Charles Darwin’s theory of natural selection revolutionized the way we think about
life and its history. From the beginning, however, one major challenge for Darwin was
"organs of extreme perfection and complication”. Natural selection could explain how
small phenotypic differences that already existed within a population might confer
greater fitness and be selected for, but how do complex structures actually appear in the
first place? How do incipient, transitional, or morphing structures function? Answering
these types of questions is central to understanding major transformations, such as the
developmental or evolutionary acquisition of flight in birds. Yet the functional utility of
incipient or “rudimentary” (evolving, developing, or secondarily reduced) structures,
even among extant species negotiating their natural habitats, is largely unknown. This
general lack of understanding may result from an assumption that underdeveloped and
vestigial structures are functionally useless. However, studies examining the ontogenetic
locomotor behavior of extant avian species (ranging from basal to derived) show that
during the developmental acquisition of powered flight, immature birds transition
between terrestrial, aquatic, and aerial media by using their incipient wings and legs
cooperatively. Such behaviors are also relevant to adult birds with secondarily reduced
wings. Here, I present results from recent lab and field studies on the locomotor
development of avian species with different life history trajectories and different habitat
preferences. Results to date suggest that: (1) there are tradeoffs between wing and leg
investment and locomotor performance, which may be ameliorated by the cooperative
use of wings and legs, and (2) differential predation pressure is correlated with wing and
leg investment and fast versus slow developmental life history trajectories. Studies of
post-natal locomotor development and recruitment of secondarily reduced structures offer
unique opportunities to experimentally explore form-function relationships and
ecologically relevant behaviors of transitional stages in many groups, and thereby
enhance our understanding of evolutionary transformations.
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Technical Session I (Wednesday, October 30, 2013, 10:15 AM)

PHYLOGENETIC ANALYSIS AND PALAEOBIOGEOGRAPHY OF THE
PANGAEAN LOWER TRIASSIC LYDEKKERINIDAE (TEMNOSPONDYLI,
STEREOSPONDYLI)

DIAS-DA-SILVA, Sérgio, Universidade Federal do Pampa, Sao Gabriel, Brazil;
HEWISON, Robin, Universidade Federal do Pampa (invited colaborator), Sdo Gabriel,
Brazil

The composition of the Lower Triassic Lydekkerinidae and its taxonomic
relationships remain poorly understood, despite much research. In this contribution, the
first comprehensive computer-based parsimony analysis of all taxa that have been
previously regarded as lydekkerinids (excepting the fragmentary, taxonomically doubtful,
and uninformative Cryobatrachus and Indobentosuchus), together with a wide range of
other taxa purported to have taxonomic affinities with them is performed. The
phylogenetic analysis involved 154 characters and 31 terminal species, and aimed to
provide a ‘robust’ phylogeny of the family and its phylogenetic relationships to other
stereospondyls. Lydekkerinidae was found to be a monophyletic group (consisting of ten
taxa) divided into two monophyletic subfamilies: subfamily A comprising Limnoiketes
paludinatans, Putterillia platyceps, Deltacephalus whitei, Lydekkerina huxleyi,
Eolydekkerina magna, and Broomulus dutoiti) and subfamily B comprising Lydekkerina
panchetensis, Chomatobatrachus halei, Luzocephalus blomi, and Luzocephalus kochi).
Lapillopsis nana was found to be the sister taxon of the Lydekkerinidae. The
phylogenetic analysis also recovered a congruent palacobioecogeographic distribution of
the lydekkerinids: subfamily B is divided into two less inclusive clades, one including
Indian and Australian taxa, and the other including European forms. On the other hand,
the more inclusive subfamily A includes five South African taxa plus Deltacephalus from
Madagascar. Unexpectedly, the recovered strict consensus tree did not support
lydekkerinids as offspring of the Rhinesuchidae as stated in many previous contributions.
Instead, a controversial result places Lydekkerinidae as a derived clade in a sister group
relationship with a clade that embraces brachyopoids and dvinosaurians. As the basal
rhinesuchoid ~ stereospondyl Rhineceps nyasensis and several non-lydekkerinid
stereospondyls included in the ingroup come from South Africa (and also the
rhinesuchid-like Arachana nigra and other basal forms from Uruguay and Brazil), a
western Gondwanan origin for Stereospondyli is fully supported in this contribution.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)

MICROWEAR PATTERNS OF THE TITANOSAURIAN TEETH FROM THE
LATE CRETACEOUS OF “LO HUECO” (CUENCA, SPAIN)

DIEZ DIiAZ, Verénica, Universidad del Pais Vasco/Euskal Herriko Unibertsitatea,
Bilbao, Spain; ORTEGA, Francisco, UNED, Madrid, Spain; SANZ, José¢ Luis,
Universidad Autonoma de Madrid, Madrid, Spain

The microwear patterns on the apical facets of sauropod teeth are interesting as a
source of complementary information for the study of diets, and ontogenetic or
interspecific niche partitioning. Some wear analyses have been developed for
titanosaurian teeth (i.e., in Argentina and southwestern Europe). For the Spanish record,
these analyses were carried out on samples from the Lafio fossil-site (Condado de
Trevifio) attributed to the titanosaur Lirainosaurus astibiae. In these samples, teeth
interpreted as belonging to adults present a microwear pattern in the apical wear facet
with a high ratio of pits, which could be explained by the ingestion of tougher vegetation
and/or grit. On the other hand, several teeth from the French fossil site of Fox-Amphoux-
Meétisson (département de Var) show an apical wear facet with a predominance of
scratches, probably because of a diet based on soft vegetation with little ingestion of
abrasive dust.

In the Upper Cretaceous fossil site of “Lo Hueco” (Cuenca, Spain), two different
titanosaurian tooth morphotypes are found: a robust one, characterized by asymmetric
crowns with an almost D-shaped cross-section; and a slender morphotype, characterized
by cylindrical crowns with mesial and distal ridges, and a “lemon-shaped” cross-section.
Both morphotypes show different microwear patterns on their apical wear facets. The
robust morphotype presents smooth scratches, most oriented subparallel to the apico-
basal axis, while the slender morphotype shows a coarser pattern, with well-marked
scratches ending in deep pits (similar to a “meteor shower”). In this morphotype the
scratches are regularly oriented parallel to the apico-basal axis of the apical wear facet.
These microwear divergences could be explained as the intake of different diets for both
“Lo Hueco” titanosaurian morphotypes.

In addition, microwear patterns and crown morphology of the robust morphotype
are similar to that found in teeth from Fox-Amphoux-Métisson (France), but also in the
French fossil-site of Massecaps (départment d’Hérault). On the other hand, the general
crown morphology of the slender morphotype is fairly similar to the one attributed to
Atsinganosaurus velauciensis from Velaux (department de Var, France), but further study
of more titanosaurian cranial and postcranial remains from “Lo Hueco” has to be carried
out for a more accurate determination of its titanosaurian fauna.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)
THE CARPUS AND TARSUS OF TEMNOSPONDYLI

DILKES, David, Univ of Wisconsin Oshkosh, Oshkosh, WI, United States, 54901
Carpals and tarsals are among the most poorly known bones of the skeleton in early
tetrapods because the bones are either completely cartilage and not preserved, partially
ossified revealing little details of their original shape, or simply absent in known
specimens. Temnospondyls typically have the best preserved carpal and tarsal bones, and
the carpus of Eryops megacephalus and tarsus of Acheloma cumminsi are the most
thoroughly described and illustrated for early tetrapods. A new study of the carpus of
Eryops confirms only four digits and no evidence of a prepollex, postminimus, or a distal
carpal 5. The surface on the distal end of centrale 1 supposedly for a prepollex is a
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portion of the contact surface for metacarpal 1 that included distal carpal 1. A notch in
the intermedium does not articulate with a corner of the radius as previously thought. A
section at the distal end of the ulna interpreted as a surface for a postminimus contacts the
ulnare. Preparation of the tarsus and digits of the type of Trematops milleri (junior
synonym of Acheloma cumminsi) revealed an oval fibulare with a v-shaped distal end,
contact between the tibiale and centrale 2, and a ventrally concave centrale 4 with an
expanded articular surface for the tibiale that continues onto the ventral side and a
narrower contact for the fibulare. Restudy of the carpus and tarsus of the dissorophoid
temnospondyls Dissorophus multicinctus and Cacops aspidephorus, the carpus of
Acheloma, and study of an undescribed tarsus of Eryops has provided phylogenetic data.
Centrale 4 of the carpus of temnospondyls, except for stereospondyls with typically less
ossified carpals and tarsals, has a triangular shape consisting of a broad contact with
centralia 3 and 4 and distal carpal 3 tapering to a blunt tip between the ulnare and
metacarpal 4. The shape of centrale 4 in the tarsus noted for Eryops and a contact with
distal tarsal 4 are present in other temnospondyls including the stereospondyl
Sclerocephalus. Non-temnospondyls such as Greererpeton and Proterogyrinus have a
centrale 4 with a diamond shape that lacks contact with distal tarsal 4.

Poster Session 111 (Friday, November 1, 2013, 4:15 - 6:15 PM)

CROCODYLIFORM BITE MARKS ON AN ARTICULATED GRYPOSAURUS
(DINOSAURIA: HADROSAURIDAE) CRANIUM FROM THE UPPER
CRETACEOUS OF SOUTHERN UTAH

DINTER, Cory, University of Utah, Salt Lake City, UT, United States, 84112; IRMIS,
Randall, University of Utah, Salt Lake City, UT, United States

The feeding behavior of extinct vertebrate animals rarely leaves direct evidence in
the fossil record. Bite marks and other tooth traces are a noteworthy exception; they are
an unambiguous record of trophic relationships. Among Mesozoic terrestrial vertebrate
fossils, most studies have focused on traces made by theropod dinosaurs on postcranial
elements such as ribs and limb bones. A newly discovered cranium of the hadrosaurid
ornithopod dinosaur Gryposaurus, from the upper Campanian Kaiparowits Formation of
southern Utah, possesses multiple tooth traces. Bite marks are observed in two sets: four
shallow, parallel mediolaterally-oriented scores on the dorsal surface of the skull roof
across the nasal/prefrontal, and three deeper mediolaterally-oriented parallel scores on the
ventral surface of the right dentary. The alignment of the traces indicates that they were
inflicted upon a still-articulated skull and jaw, despite the fact that the lower jaws were
disarticulated before final burial. This might suggest the possibility that these bite marks
record an act of predation on a live animal, although scavenging cannot be ruled out.
Only two known vertebrate carnivores in the Kaiparowits assemblage were large enough
to have inflicted these wounds: tyrannosaurid theropod dinosaurs and large
crocodyliforms. The marks preserved on the Gryposaurus skull and jaw are long, shallow
scores with a U-shaped cross-section, nearly identical to those made by extant
crocodylians. In contrast, tyrannosaurids and other theropods leave deeper and narrower
scores with V-shaped cross-sections. These new data therefore provide rare direct fossil
evidence of a Late Cretaceous crocodyliform biting the head of large-bodied prey, either
during a predation event or post-mortem during feeding or scavenging.

Poster Session I (Wednesday, October 30, 2013, 4:15 - 6:15 PM)

ICHTHYOFAUNA OF THE CYPRESS HILLS FORMATION (LATE EOCENE—-
EARLY OLIGOCENE), EASTEND AREA, SASKATCHEWAN, CANADA

DIVAY, Julien, Univ of Alberta, Edmonton, AB, Canada, T6G 2E9; MURRAY, Alison,
Univ of Alberta, Edmonton, AB, Canada

The Cypress Hills Formation of southwestern Saskatchewan, Canada, has been the
focus of considerable attention for its mammalian local faunas, and its herpetofauna has
also been described. However, little has been reported on the fossil fishes found in these
beds. Here, we describe material recovered from localities in the Eastend area of the
formation, mostly corresponding to the Calf Creek local mammalian fauna. The fossils
were identified based on comparisons with modern and fossil material. The ichthyofauna
is diverse, comprising at least fourteen taxa recognized at various taxonomic levels. It
includes Lepisosteidae (gars), Amiinae (bowfins), Hiodontidae (mooneyes), a large
probable ostariophysan, at least three cypriniforms (among which are an unidentified
taxon, a catostomid sucker and a large leusiscine minnow), at least two ictalurid catfishes,
one of which is the largest fish of the assemblage, a probable protacanthopterygian
(?pike), an amblyopsid-like percopsiform (cave and troutperches), a ?Moronidae
(temperate basses), at least two perciforms including one or more Centrarchidae
(sunfishes), and several more taxa that remain indeterminate. This fauna is indicative of a
diversity of fluvial lowland environments, corroborating sendimentological evidence that
the formation was deposited on a braided river system floodplain. The abundance of
small catfish material suggests that most deposits were laid in shallow, relatively sluggish
backwaters, but the fauna as a whole includes indications of well-oxygenated conditions,
deep water environments, abundant aquatic vegetation and a variety of flow strengths and
water clarities. The ichthyofauna also corroborates the palaeoclimatic reconstructions
based on the herpetofauna of the formation. Subtropical temperatures similar to those of
the Gulf Coast of the United States are indicated by the composition of this fauna, as well
as by the large sizes attained by some taxa. There are a number of significant elements in
this material, including the earliest occurrence of a moronid in North America, the most
northerly occurrence of an amblyopsid, and a case of climatically-driven gigantism in the
Ictaluridae.
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Technical Session XV (Saturday, November 2, 2013, 9:45 AM)

THE SIRENIAN GENUS METAXYTHERIUM: WHAT'S UP WITH THOSE
ANIMALS??

DOMNING, Daryl, Howard Univ., Washington, DC, United States, 20059; VELEZ-
JUARBE, Jorge, Florida Museum of Natural History, Gainesville, FL, United States

Metaxytherium (Mammalia, Dugongidae) is one of the most widespread, long-lived,
species-rich, commonly fossilized — and taxonomically troublesome — genera of Sirenia.
Its morphologically conservative nature had, until recently, made it difficult to properly
define this genus. In recent years, however, much has been done to clarify its contents,
relationships, and eventful evolutionary history. Originally known only from the Miocene
and Pliocene, its presence in the New World late Oligocene is now established, along
with that of a new, early Oligocene genus likely ancestral to it. An apparently anagenetic
lineage of West Atlantic-East Pacific species persisted into the late Miocene. A parallel
European-Mediterranean lineage may also have begun in the late Oligocene, and ended
only in the mid-Pliocene. Both showed a tendency towards increasing body size.
However, the zoogeographic connections between these lineages are unclear, and the
early to late Miocene members of both lineages exhibit near-stasis in morphology —
something not seen elsewhere in the Sirenia. The latest Miocene and Pliocene
Mediterranean species, in contrast, display relatively rapid evolution, along with
ecophenotypic dwarfing during the Messinian Salinity Crisis. A long-standing puzzle, the
mid-Miocene (Badenian) “M. petersi” from the Vienna Basin, seems to be at most a
peripheral variant of the western European type species M. medium. At the opposite, East
Pacific end of the genus’ range, M. arctodites is the sister group and structural ancestor of
the Hydrodamalinae (Dusisiren + Hydrodamalis), rendering the halitheriine genus
Metaxytherium paraphyletic.

For the most part, these tropical marine herbivores may have owed their success to
being ecological generalists that fed on seagrass leaves and the rhizomes of the smaller
seagrass species. For most of their history, they coexisted with more diverse and
morphologically flamboyant but more specialized and shorter-lived species of
Dugonginae, which evidently ate larger and tougher rhizomes. Notably conservative in
retaining small tusks through most of the Miocene, Metaxytherium then diversified
surprisingly, in opposite directions: losing tusks altogether as they evolved into
hydrodamalines in the Pacific, but growing much larger, dugongine-like tusks in the
Mediterranean species M. serresii and M. subapenninum. Clearly, past evolutionary
performance is no guarantee of future results!

Technical Session IT (Wednesday, October 30, 2013, 8:15 AM)

WAS THE GIANT SHORT-FACED BEAR ARCTODUS SIMUS A HYPER-
SCAVENGER? A NEW APPROACH TO THE DIETARY STUDY OF URSIDS
USING DENTAL MICROWEAR TEXTURES

DONOHUE, Shelly, Vanderbilt University, Nashville, TN, United States, 37235;
DESANTIS, Larisa, Vanderbilt University, Nashville, TN, United States; SCHUBERT,
Blaine, East Tennessee State University, Johnson City, TN, United States; UNGAR,
Peter, University of Arkansas, Fayetteville, AR, United States

The Pleistocene short-faced bear, Arctodus simus was the largest member of the
order Carnivora to traverse North America, yet whether this giant was primarily an active
predator, opportunistic omnivore, or bone crushing hyper-scavenger remains unknown.
Dental microwear has the potential to offer new insight into this debate. Here, we
investigate the application of dental microwear texture analysis to bears through
compiling a baseline that correlates microwear attributes of lower first and second molars
(ml and m2, respectively) to known feeding behavior in modern bears. Resulting
baseline data is then used to evaluate the hypothesis that 47. simus was a bone consuming
hyper-scavenger at Rancho La Brea, California. Results of texture analysis evince
significant variation along the tooth row, with the crushing/grinding functionality of the
m2 serving as a better dietary recorder than the slicing/shearing m1 carnassial. Texture
analysis of the m2 shows significant variation among extant species that correlates with
physical properties of known diets. Microwear complexity (4sfc) is significantly higher,
and more variable for carnivorous and omnivorous ursids (Ursus maritimus, mean Asfc =
8.49; U. americanus, mean Asfc = 7.85) in comparison to more herbivorous bears
(Ailuropoda melanoleuca, mean Asfc = 1.996; Tremarctos ornatus, mean Asfc = 4.172;
U. malayanus, mean Asfc = 3.96). High anisotropy (epLsar) further differentiates A.
melanoleuca (epLsar = 0.0039) from U. maritimus (epLsar = 0.0022) and U. americanus
(epLsar = 0.0022). Arctodus simus exhibits wear attributes most similar to its closest
living relative (7. ornatus), with significant differences (p<0.05) in at least one
microwear attribute differentiating it from other extant bears. Our results indicate that 4.
simus was not consuming hard objects (e.g., bone) at Rancho La Brea, and are thus
inconsistent with the hypothesis that short-faced bears were bone crunching hyper-
scavengers across their range. Collectively, our work demonstrates the potential of dental
microwear texture analysis to reveal the dietary ecology of extant and extinct bears across
diverse geographic regions and through deep time.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

DESCRIPTION OF A NEW MIOCENE HEGETOTHERIID NOTOUNGULATE
FROM CERDAS, BOLIVIA

DREW, Nicholas, Case Western Reserve University, Cleveland, OH, United States,
44106; CROFT, Darin A, Case Western Reserve University, Cleveland, OH, United
States; ANAYA, Federico, Universidad Autonoma Tomas Frias, Potosi, Bolivia
Notoungulates are extinct, endemic South America herbivores that ranged
throughout South America during most of the Cenozoic. This study focuses on the
typothere family Hegetotheriidae, a group of rodent or rabbit-like notoungulates that
lived in South America from the early Oligocene through early Pleistocene. In particular,
we describe hegetotheriid remains from the ~16 million-year-old site of Cerdas, Bolivia,
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which is situated on the eastern Bolivian Altiplano (21° 52 S, 66° 19° W), several
kilometers southeast of the village of Cerdas (approx. 60 km southeast of Uyuni). Eight
specimens were studied including several partial mandibles preserving posterior
premolars and molars, a partial maxilla with P3-P4, two fragmentary dentaries preserving
alveoli of the anterior dentition, several isolated cheek teeth, an upper incisor, and two
calcanei. The specimens are referred to the Hegetotheriinae based on the absence of a
strongly trilobed m3 talonid, lack of conspicuous diastemata among i2-p2 alveoli, and a
relatively small I1. A Hegetotheriine affinity is supported by the two Cerdas calcanei,
which are more similar to Hegetotherium than Pachyrukhos in having a circular
sustentacular facet, a large navicular facet, and an only moderately rugose tuber. The
Cerdas species differs from Prohegetotherium in lacking a labial groove near the anterior
margin of the upper cheek teeth. The p3 of the Cerdas species differs from that of
Sallatherium in having the trigonid shorter than the talonid; the opposite is true in
Sallatherium. 1t differs from Hemihegetotherium in having upper and lower cheek teeth
with flat rather than convex lingual faces and in having a more rounded molar trigonid.
The Cerdas species is conservatively referred to the genus Hegetotherium based on its
generally rectangular upper cheek teeth and semi-elliptical talonids. However, the lack of
a shallow buccal groove on the m3 talonid suggests it may pertain to a distinct genus. A
phylogenetic analysis testing this proposition is in progress. Linear measurements of the
Cerdas specimens are 20-30% smaller than those of other hegetotheriines and fall outside
the range of variation of 120 Hegetotherium mirabile specimens from Santa Cruz,
Argentina. Thus, it clearly represents a distinct species. The absence of pachyrukhines
from early and middle Miocene faunas of northern Chile and Bolivia suggests that small
hegetotheriines such as the new Cerdas species may have occupied a pachyrukhine-like
ecological niche in the middle latitudes of South America during this interval.

Romer Prize Session (Thursday, October 31, 2013, 8:45 AM)

QUANTIFYING PERIODS OF DIFFUSION IN MARINE AND TERRESTRIAL
MAMMALIAN VERTEBRATE FOSSILS USING RARE EARTH ELEMENTS

DREWICZ, Amanda, Boise State University, Boise, ID, United States, 83702

Rare earth (REE), trace elements (TE) and isotopes in vertebrate fossils have been
used to study taphonomy/reworking, stratigraphic correlation, paleoenvironment
reconstruction and fossilization processes. REE/TE/isotopes diffuse into bone during
fossilization. The period of diffusion limits the temporal resolution of
paleoenvironmental interpretations made from REE/TE/isotopes. Periods of incorporation
have been calculated in only a few studies and additional measurements will better refine
temporal resolution of geochemically based paleoenvironmental reconstructions. Five
Late Eocene brontothere bones from the White River Group and four Miocene marine
mammals from the Atlantic Coastal Plain were analyzed for REE/TE concentrations
using Laser Ablation Inductively Coupled Plasma Mass Spectrometry. Of the five
brontothere bones, four were from the same bonebed. An outer circumferential layer
(OCL) was preserved on the margin in two brontothere bones and had lower
concentrations than underlying bone, suggesting a lack of REE/TE incorporation into the
OCL or subsequent leaching. Elevated concentrations were noted surrounding some
osteon channels, indicating that Haversian systems may act as fluid conduits, bringing
unreacted fluid into bone. REE depth fractionation tends to be less pronounced in marine
bones (when compared to terrestrial bones) which may result from a greater influence of
secondary diffusion pathways (Haversian systems). Diffusion periods for six REE were
internally consistent and ranged from 0.94/-0.2 to 2.8+/-0.6 ka in marine bones and
2.2+/-0.5 to 54.8+/-1.5 ka for terrestrial bones. Faster diffusion periods within marine
bones suggest that fossilization occurs over a shorter timespan in saturated environments.
Diffusion periods differed in brontothere bones from a single bonebed, which has
implications for the fidelity of bulk sample analyses regarding temporal resolution of
REE/TE/isotopes in paleoenvironmental reconstructions. Previous studies have reported
soft tissue preservation within fossil bone and concluded that the rate of diffusion must
have outpaced the rate of decay in order to preserve soft tissue. Rates of REE/TE
diffusion suggest that biomolecule preservation in deep time would be favored in
saturated environments (marine, lacustrine, channel).

Symposium 4 (Saturday, November 2, 2013, 10:30 AM)

EVIDENCE FOR A DISTINCT EARLY MAASTRICHTIAN POLAR DINOSAUR
FAUNA FROM THE PRINCE CREEK FORMATION OF NORTHERN ALASKA

DRUCKENMILLER, Patrick, University of Alaska Museum, Fairbanks, AK, United
States, 99775; ERICKSON, Gregory, Florida State University, Tallahassee, FL, United
States; BRINKMAN, Donald, Royal Tyrrell Museum, Drumheller, AB, Canada;
BROWN, Caleb, University of Toronto, Toronto, ON, Canada; MORI, Hirotsugu,
University of Alaska Museum, Fairbanks, AK, United States

Dinosaur biogeography in Laramidia, a Late Cretaceous landmass with an area
approximately 20% that of present North America, remains controversial. While some
recent studies of Campanian-aged faunas posit the existence of multiple distinct,
latitudinally arrayed provinces and/or areas of regional endemism, others argue that
Maastrichtian dinosaur faunas as a whole were largely homogenous. A major limitation
of these studies has been that a robust data set on faunal composition from Arctic
paleolatitudes of Laramidia has been lacking. A second problem has stemmed from the
lack of temporal resolution between fossiliferous formations used in biogeographic
analyses. We address the question of dinosaur endemism in the Western Interior through
latitudinal comparisons of a polar fauna, the early Maastrichtian Prince Creek Formation
(PCF) of northern Alaska, with a contemporaneous lower latitude fauna from the upper
Horseshoe Canyon Formation of southern Alberta, Canada. The PCF was deposited on a
low gradient, Arctic coastal plain environment at approximately 80°N — as far north as
land existed at that time — while the Horseshoe Canyon Formation was deposited at
approximately 58°N. Faunal composition data for the PCF is based on a taxonomic
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reanalysis of known material and new data derived from macro- and microfossils. Our
comparisons indicate that while several PCF dinosaurs are congeneric with taxa known
from lower latitudes, there exists a high degree of species-level endemism in the
formation among both ornithischians and theropods, including Pachyrhinosaurus,
Edmontosaurus, Parksosaurus?, Orodromeus?, Richardoestesia, and Troodon. An
endemic genus of pachycephalosaur, Alaskacephale, is also present, and the taxonomic
status of two dromacosaurids and a tyrannosaurid remains unclear. The high degree of
endemism present in the PCF suggests the existence of a distinctive, northern-most early
Maastrichtian North American fauna that we provisionally refer to as the Paanaqtat
Province.

Romer Prize Session (Thursday, October 31, 2013, 9:00 AM)

PHYLOGENETIC TAPHONOMY: SYNTHESIZING BITE MARK DATASETS
USING STATISTICAL AND CLADISTIC METHODS

DRUMHELLER, Stephanie, The University of Tennessee, Knoxville, TN, United States,
37996-1410

Extant proxies used in experimental taphonomy often are selected based on
morphological similarities and phylogenetic relationships, but typically few exemplars
are used in any given analysis. The potential role of phylogeny in informing the
expansion of comparative taphonomic data remains underexplored. Here I present
patterns of bite marks made by crocodylians and explore statistical and phylogenetic
methods for synthesizing bite mark datasets. I compared and contrasted rates of mark
type between two datasets, a previously published survey of Crocodylus niloticus and
new research on Alligator mississippiensis. Bite mark types found in the C. niloticus
sample, previously argued to be diagnostic of crocodylians, were found in my study in
similar rates on bones modified by members of 4. mississippiensis. 1 also found more
destructive bone modifications, not observed in the C. niloticus study, in the A.
mississippiensis sample. This illustrates the potential pitfalls of applying patterns from
one exemplar across a diverse clade, since A. mississippiensis seems to utilize a slightly
different feeding strategy from C. niloticus. To further explore clade-wide patterns of bite
mark types in Crocodylia, I surveyed traces made by 21 of the 23 generally recognized
species of extant crocodylians. Bones modified by members of each species were coded
for presence or absence of potentially diagnostic mark types. Statistical tests for
correlation were performed on bite mark types, animal vital statistics, and experimental
collection protocols. Diagnostic mark types were mapped as character states on a well-
supported eusuchian phylogeny. The success of predictions of the types of marks
expected in extinct groups was then tested using previously published examples from the
fossil record. Presence of expected mark types was accurately predicted in those case
studies. The phylogeny also provided a framework for when and where this method
might best be applied, highlighting clades with distinct dental morphologies, and possibly
corresponding behaviors, not observed in extant groups. Inclusion of fossil bite marks
which have been positively associated with extinct species allow this method to be
expanded beyond the crown group. The results of this study illustrate the informative
value phylogeny holds as a predictive tool in taphonomic studies.

Poster Session IIT (Friday, November 1, 2013, 4:15 - 6:15 PM)

A LARGE NEW CROCODYLOMORPH (SUCHIA, ARCHOSAURIA) WITH
BIZARRE SKULL MORPHOLOGY FROM THE UPPER TRIASSIC OF NORTH
CAROLINA

DRYMALA, Susan, North Carolina State University, Raleigh, NC, United States, 27606;
ZANNO, Lindsay, North Carolina Museum of Natural Sciences, Raleigh, NC, United
States; NESBITT, Sterling, Field Museum of Natural History, Chicago, IL, United States;
SCHNEIDER, Vincent, North Carolina Museum of Natural Sciences, Raleigh, NC,
United States

Triassic crocodylomorphs existed as small, gracile forms ('sphenosuchians') and
were the only crocodile-line archosaurs to survive the end-Triassic extinction. Recent
analyses suggest that their closest relatives were a group of large-bodied predators known
as 'rauisuchians'. However, a large morphological disparity remains between
crocodylomorphs and other pseudosuchian clades. Here we present a bizarre new
archosaur from the Upper Triassic Pekin Formation of North Carolina, USA that displays
a mosaic of crocodylomorph, rauisuchid, and dinosaurian characters, as well as bizarre
ornamentation on the lateral surface of the jugal and lacrimal. The specimen (North
Carolina Museum of Natural Sciences specimen NCSM 21588) is represented by a partial
skull (premaxilla, partial maxilla, lacrimal, jugal, articular, and angular) and several
postcranial elements (cervical neural arch, dorsal neural arch, distal caudal centrum,
several ribs, and the majority of the right humerus). The skull of NCSM 21588 is
estimated at over 50 cm in length, suggesting that it is one of the largest Triassic
crocodylomorphs discovered to date. Our phylogenetic analysis of 61 archosauromorphs
and 412 characters (1775 most parsimonious trees [MPTs], 1145 steps) recovers NCSM
21588 as the most basal crocodylomorph with a monophyletic Rauisuchidae as the sister-
taxon to Crocodylomorpha. Characters shared between NCSM 21588 and Rauisuchidae
include presence of ectepicondylar groove on distal humerus (shared with other
pseudosuchians), deep groove on articular separating the glenoid and posterior process,
and hyposphene-hypantrum articulations on posterior cervical vertebrae. Characters
uniting NCSM 21588 with Crocodylomorpha include 5 premaxillary teeth, unfused
interdental plates, lacrimal extending the full height of the orbit, and distinct concavity on
the posterodorsal surface of the posterior process of articular. NCSM 21588 also
possesses a bifurcated posterior process of the jugal, a characteristic shared with
Dinosauria. The novel combination of skeletal characteristics shared with other Triassic
carnivores, unique skull shape of NCSM 21588, and unusually large body size documents
an unexpected step in Late Triassic paracrocodylomorph evolution.
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Technical Session VI (Thursday, October 31, 2013, 9:30 AM)

NEW PRIMATE POSTCRANIA FROM THE EARLY EOCENE OF VASTAN
MINE, GUJARAT, INDIA

DUNN, Rachel, University of Missouri, Columbia, MO, United States, 65212; ROSE,
Kenneth, Johns Hopkins Univ, Baltimore, MD, United States; KUMAR, Kishor, Wadia
Institute of Himalayan Geology, Uttarakhand, India; RANA, Rajendra, HNB Garhwal
University, Uttarakhand, India; SMITH, Thierry, Institut Royal des Science Naturelles de
Belgique, Brussels, Belgium

The Cambay Formation at Vastan Mine in Gujarat yields the oldest fossil primates
known from India. New age estimates suggest that the fossils date from approximately
54.5 Ma (early Ypresian), about 2 million years older than initially thought and
comparable in age to early Wasatchian Wa-4 faunas from North America. The Vastan
primate fauna comprises predominantly the asiadapine adapoids Marcgodinotius and
Asiadapis. Two species of omomyid primates, Vastanomys gracilis and V. major, are
much rarer, each known from a single dental specimen. In addition to primate dental
remains, Vastan Mine has produced the best preserved early Eocene primate postcranial
elements known from anywhere in the world. Here we present new limb bones, including
humeri, ulnae, femora, tibiae, and a talus, from three of the recognized primate species.
They include the first omomyid postcrania from India: two femora, a talus, and a
potential proximal tibia. We also report additional asiadapine postcrania: a pristine femur
of Marcgodinotius and the first complete tibia of Asiadapis. Five new humeri (two
complete) consist of one asiadapine and four that lack specializations of either group,
making allocation difficult. Two ulnae are attributed to indeterminate euprimates due to
lack of adequate comparative material. The elements attributed to Vastanomys are more
primitive than any other known omomyid postcrania and are only subtly different from
those of asiadapines, in contrast to the more distinct postcranial bones of their middle and
late Eocene relatives. The femora attributed to Vastanomys exhibit features suggestive of
leaping behavior (cylindrical femoral heads, lateral condyle higher than medial, proximal
position of the third trochanter), as in other omomyids. However, while the talus of
Vastanomys resembles those of omomyids more than those of other primates, features
such as the relatively short, medially angled neck, and oval rather than spherical head
suggest that Vastanomys was not as specialized for leaping as younger omomyids.
Although asiadapines have been described as close to notharctids in morphology, the
relatively wider distal femur and symmetrical condyles of Marcgodinotius resemble
adapids more than notharctids and may also reflect less leaping. The revised age of the
fossils, together with the similarity in morphology of omomyid and asiadapine
postcrania, suggests that the postcrania, like the teeth of the most primitive members of
each family, are converging toward a common morphology as we approach the base of
the Eocene.

Technical Session XIII (Friday, November 1, 2013, 2:30 PM)

THE ORIGIN OF THE JAWED VERTEBRATE FACE: NEW INSIGHTS FROM
A SYNCHROTRON SCANNED SKULL OF THE PRIMITIVE PLACODERM
ROMUNDINA

DUPRET, Vincent, Uppsala University, Uppsala, Sweden; SANCHEZ, Sophie, Uppsala
University, Uppsala, Sweden; GOUJET, Daniel, Museum National d'Histoire Naturelle,
Paris, France; TAFFOREAU, Paul, European Synchrotron Radiation Facility, Grenoble,
France; AHLBERG, Per, Uppsala University, Uppsala, Sweden

Jawless cyclostomes and jawed gnathostomes show very different face patterns.
Cyclostomes have a single median nasohypophysial duct, an anterior hypophysis and a
short telencephalon, while gnathostomes have a pair of nasal sacs opening externally, a
more posterior separate hypophysis opening in the palate and a longer telencephalon.
Embryonic processes differ as well. In cyclostomes, infraorbital premandibular crest cells
migrate forwards either side of the nasohypophysial placode to form the upper lip; in
gnathostomes they migrate between the hypophysial and nasal placodes to form the
trabecular-ethmoid region. Supraoptic neural crest remains posterior to the
nasohypophysial duct in cyclostomes; it moves forward to create the nasal capsules in
gnathostomes. Some fossil forms illustrate a sequenced transition between these two
patterns. The Silurian galeaspid (jawless stem gnathostome) Shuyu has a nasohypophysial
duct, a short telencephalon, and an anteriorly oriented hypophysis, but the paired nasal
sacs and hypophysis are separated by a rudimentary trabecula. A synchrotron scanned
skull of the primitive Early Devonian placoderm (jawed stem gnathostome) Romundina
shows a cranial cavity reminiscent of that of Shuyu (anteriorly directed hypophysis, very
short telencephalon). The trabecular-ethmoid region is long and wide, extending anterior
to the small nasal capsule which is located just in front of the orbits. We interpret these
features as uniquely primitive among gnathostomes. In size and position the trabecular-
ethmoid region of Romundina resembles the upper lip of cyclostomes and Shuyu,
suggesting a cyclostome-like pattern of proliferation coupled with a gnathostome-like
migration path for the premandibular crest. The position of the nasal capsule suggests that
the supraoptic crest had not migrated forwards. A new phylogenetic analysis suggests
that the evolutionary sequence for the creation of the extant gnathostome face from a
cyclostome ancestral pattern involved 1) separation of the nasal and hypophysial
placodes (galeaspids: Shuyu), 2) loss of the nasohypophysial duct (basal placoderms:
antiarchs, Brindabellaspis, Romundina), 3) shortening and narrowing of the trabecular-
ethmoid region, the nasal capsule becoming anterior (derived placoderms such as
arthrodires); 4) lengthening of the telencephalon (crown gnathostomes). Galeaspid facial
anatomy appears closer to gnathostomes than that of osteostracans, but it is unclear
whether osteostracans are primitive or autapomorphic in this respect.

© 2013 by the Society of Vertebrate Paleontology



Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

MAPPING THE ORAL BIOLOGY OF THE AQUATIC TO TERRESTRIAL
TRANSITION: DENTAL PATHOLOGIES AS A FUNCTION OF DIET,
FEEDING LOCATION AND BEHAVIOR IN OTTERS, SEALS, AND SEA LIONS

DURRANI, Muhammad, NYIT College of Osteopathic Medicine, Old Westbury, NY,
United States, 11568; BEATTY, Brian, NYIT College of Osteopathic Medicine, Old
Westbury, NY, United States

The transition from terrestrial to aquatic among amniotes has happened many times,
and each time they have adapted to the variety of physical and chemical variables of
riparian, lacustrine, coastal, and marine environments. Examples of living animals whose
species live in this variety of transitional environments are the Lutrinae and Pinnipedia.
There are otters on most continents and pinnipeds in every large body of water. In this
way, the modern diversity of otters and pinnipeds mirrors what one might expect to have
occurred in the early transitional forms of whales and other aquatic amniotes. The oral
environment of marine mammals is flush with water on a regular basis, having an effect
on oral chemistry. Oral chemistry mediates the proliferation of bacteria and associated
dental pathologies.

To explore the comparative effects of this, we studied 637 specimens of otters
(Lutrinae), seals (Phocidae), sea lions (Otariidae) and walruses (Odobenidae) for
osteological indicators of dental pathology. Pathologies such as malocclusions, caries,
calculus formation, and periodontal disease (including alveolar bone erosion, periapical
abscesses, and dento-alveolar abscesses) were evaluated, and logistic regressions of their
frequencies between groups were analyzed to determine their correlative relationship to
factors such as time spent in water, diet, feeding location (above or below water) and
trophic level. This analysis indicates that feeding location affects the presence of
periodontal disease, such that the fully aquatic pinnipeds (Phocidae, Otariidae, and
Odobenidae) have a significantly smaller incidence of periodontal disease than more
terrestrial otters. This may be more indicative of the tendency for otters to catch food
underwater, but consume it on the surface, unlike pinnipeds. Among otters, diet
(specifically hard-bodied prey items) correlates best with the frequency of periodontal
disease, suggesting that increased frequencies of lesions to oral mucosa increase the
frequency of disease. Similar patterns of pathology can be seen in the fossil and historic
record of otters and pinnipeds, but sampling limitations has prevented us from comparing
these frequencies. Animals transitioning to a fully aquatic lifestyle that requires
swallowing food underwater, or those feeding on softer food items may reduce the risk of
dental pathologies. It is unclear how much of a selective advantage this would provide, or
whether similar transitional states existed in the evolution of cetaceans or other aquatic
amniotes.

Poster Session III (Friday, November 1, 2013, 4:15 - 6:15 PM)

AERODYNAMIC PERFORMANCE OF THE FEATHERED DINOSAUR
MICRORAPTOR AND ITS IMPLICATIONS FOR THE EVOLUTION OF
FEATHERED FLIGHT

DYKE, Gareth, University of Southampton, Southampton, United Kingdom; DE KAT,
Roeland, University of Southampton, Southampton, United Kingdom; PALMER, Colin,
University of Bristol, Bristol, United Kingdom; NAISH, Darren, University of
Southampton, Southampton, United Kingdom; GANAPATHISUBRAMANI, Bharatham,
University of Southampton, Southampton, United Kingdom

Increasing numbers of feathered non-avialan dinosaurs have revolutionized our
understanding of the origin of bird flight. The fossil record shows that a variety of
paravians closely related to, but outside, the avialan lineage possessed feathered flight
surfaces. Among the best represented is the Early Cretaceous Chinese dromaeosaurid
Microraptor. This small dinosaur possessed elongated arm, leg and tail feathers, an
anatomical configuration that has resurrected an older idea that avialan flight passed
through a four-winged (‘tetrapteryx') gliding phase. Using wind tunnel experiments, we
show that Microraptor would have been most stable when gliding at high lift coefficients
(CL) (and consequently low lift/drag ratios; L/D). Flight simulations show that sustaining
a high lift coefficient at the expense of high drag (low L/D) would have been the most
efficient strategy when gliding from, and between, low elevations (i.e., <20-30 m trees).
Analyses also demonstrate that anatomically plausible changes in wing configuration and
leg position would have made little difference to aerodynamic performance; it is most
likely, however, that Microraptor flew with its legs hanging vertically from beneath its
body. Most significant to the evolution of flight, we show that this dinosaur did not
require a sophisticated, 'modern' wing morphology to undertake effective glides. This is
congruent with the hypothesis that both symmetric and asymmetric 'flight' feathers first
evolved in dinosaurs for non-aerodynamic functions and were later adapted to form
lifting surfaces.

Poster Session IV (Saturday, November 2, 2013, 4:15 - 6:15 PM)

LARGE- AND MEGA-DIAMETER STRUCTURES OF PROBABLE
VERTEBRATE ORIGIN FROM THE LOWER PERMIAN (WOLFCAMPIAN)
CEDAR MESA SANDSTONE OF SOUTHEASTERN UTAH, USA

DZENOWSKI, Nicole, University of Kansas, Lawrence, KS, United States, 66045;
HASIOTIS, Stephen, University of Kansas, Lawrence, KS, United States;
RASMUSSEN, Donald, Paradox Basin Data, Longmont, CO, United States

Large- and mega-diameter structures (LS and MS) have been identified from two
locations within the Lower Permian (Wolfcampian) Cedar Mesa Sandstone (CMS) of
southeastern Utah. The LS and MS are found in association with rhizoliths and
invertebrate burrows within pedogenically modified eolian and sabkha deposits in the
CMS. Both the LS and MS are interpreted as vertebrate burrows; likely amphibian or
synapsid in origin.

The overall architecture of the LS are simple. The burrows are oriented
approximately 10—15 degrees from the horizontal and are up to 50 cm long. The burrows
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are elliptical in cross section with diameters of approximately 5-15 cm wide and
approximately 2.5-5 cm high. Most burrow diameters were at the higher end of the
ranges. The burrows are generally smooth walled and rarely with surficial markings.
Well-preserved LS have nodular textures, scallops, and longitudinal striations, interpreted
as scratch marks, are present. The overall architecture of the MS ranges from simple
shafts to moderately complex branched networks. One MS specimen exhibited a
horizontal, U-shaped tunnel that widened to form a chamber at the end, interpreted as a
turn around. The MS are oriented approximately 5-10 degrees from the horizontal, and
are up to 200 cm long. The burrows are elliptical in cross section, with burrows 25-50 cm
wide and 5-10 cm high. The burrow walls range from smooth and lacking surficial
markings to nodular in texture. The varying sizes of the burrows present make multiple
tracemakers more likely.

Body fossils have been documented from within the CMS—including the
temnospondyl Eryops and pelycosaur Sphenacodon—but these are few in number.
Multiple ichnogenera of tetrapod trackways have been observed indicating that
vertebrates were present and potentially inhabiting both eolian and sabkha environments.
Evidence of bioturbation by vertebrates indicates an abundance of life in these marginal
environments and interruption of eolian processes by wet phases. The LS and MS
represent hidden biodiversity and have the potential to serve as proxies for vertebrate
communities and the overall paleoecology of environments with an absence of body
fossils, as well as indicators of relative moisture to infer paleoclimate.

Technical Session VII (Thursday, October 31, 2013, 2:00 PM)

MEASURING THE BODY TEMPERATURE OF A DINOSAUR? THE
POTENTIAL FOR PALEOPHYSIOLOGICAL STUDIES FROM THE
ANALYSIS OF “C-"*0 BOND ORDERING IN FOSSIL BIOMINERALS

EAGLE, Robert, University of California - Los Angeles, Los Angeles, CA, United States,
90095; ENRIQUEZ, Marcus, California State University - Los Angeles, Los Angeles,
CA, United States; GRELLET-TINNER, Gerald, South Dakota, Rapid City, SD, United
States; TUTKEN, Thomas, University of Bonn, Bonn, Germany; EILER, John,
California Institute of Technology, Pasadena, CA, United States

We present the latest results on the development and application of a new isotopic
approach to reconstructing the body temperature and thermal physiology of extinct
vertebrates. '*C-'%0 bond ordering in carbonate minerals is a function of the temperature
at which a mineral precipitates. We have recently shown that measurements of *C-'*0
bond abundance in the carbonate component of teeth and eggshell calcium carbonate is
directly related to the body temperature of the animal in which the mineral formed. Using
this measurement on a selection of modern samples, we can clearly distinguish between
teeth and eggshells from warm-bodied mammals and birds and biominerals from
crocodiles, alligators and sharks and can accurately reconstruct their body temperatures.
Therefore, at least in principle, we should be able to use this measurement to determine
the body temperature of any vertebrate in the fossil record. We present isotopic data on
vertebrate fossils of a range of ages and find that whilst many specimens show
petrographic and/or geochemical evidence for alteration and therefore do not record
primary body temperatures, some specimens do appear to be well preserved. From
apparently well-preserved teeth and eggshells from sauropod dinosaurs we measure warm
temperatures of 35-40°C, but our most recent data suggests that smaller Cretaceous
dinosaurs may have had significantly lower body temperatures.

Poster Session II (Thursday, October 31, 2013, 4:15 - 6:15 PM)
TEEN SCIENCE CAFES: A NOVEL WAY TO ENGAGE FUTURE SCIENTISTS

EARLY, Catherine, North Carolina Museum of Natural Sciences, Raleigh, NC, United
States, 27601; HALL, Michelle, Science Education Solutions, Los Alamos, NM, United
States

Many science museums and educational institutions successfully implement
programs that focus on exposing children and adults to science, but they often fail to
connect with members of the public who fall between the two categories. Scientists and
educators alike find it difficult to engage teenagers and communicate to them the
importance of the research being done in the sciences, even though teens represent the
audience that would most benefit from learning about potential careers in science. Teen
Science Cafés, an NSF-funded outreach program devoted to connecting teens with
scientists, help researchers and institutions bridge this communication gap in a novel
way. A Teen Science Café is an informal, interactive presentation given at the high
school level by a scientist on their field of study, providing scientists with a new avenue
for public outreach. Cafés also show kids what a career in the sciences can look like and
broaden their definitions of who can be a scientist. Other integral parts of the program
include training researchers to effectively communicate with teenagers and developing an
activity to reinforce key concepts and further engage the teen audience in their learning.
Traditional science talks involve a speaker lecturing to a quietly listening audience, but a
Teen Science Café speaker’s role is to get his or her audience excited about his or her
field and guide their learning by engaging the audience in conversation and questions.
Paleontology has proven itself to be a field that is particularly well-suited to this format,
as it is a field that deeply fascinates the public and many of its research methods can be
easily adapted for a hands-on learning activity; phylogenetic analysis and field mapping
are two such methods which have already been successfully implemented at Teen
Science Cafés in North Carolina. The Teen Science Café program is currently in its
second year of implementation at the North Carolina Museum of Natural Sciences
(NCMNYS), the lead institution of the North Carolina-based node of the Teen Science
Café Network (www.teensciencecafe.org). This node is known as the Open Minds Café,
hosts Teen Science Cafés in Raleigh, Chapel Hill, and Whiteville, and serves as a model
for other institutions seeking to engage thei