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WELCOME TO BERLIN

It is a great honor and pleasure for the Host Committee to welcome you to the 74t Annual
Meeting of the Society of Vertebrate Paleontology in Berlin, Germany. The meeting will take
place at the Estrel Convention Center conveniently situated in the southern part of the city, in
immediate proximity to Berlin’s excellently developed public transit system and the city
highway, allowing you get to around quickly.

This is only the second time that the meeting takes place outside North America, and the first
time it is held in continental Europe. Hosted by the Museum fiir Naturkunde Berlin, our
Committee consists entirely of staff members from this institution. Since the German
reunification and especially in the last decade, the museum underwent some dramatic changes.
The main parts of the exhibition were completely redone, and by now our classic dinosaur hall
not only displays the largest mounted dinosaur in the world, Brachiosaurus brancai, but also, for
the first time since its acquisition in 1880, the famous Berlin specimen of Archaeopteryx
lithographica. In addition, the museum's East wing, which had been left as a ruin since the allied
bombings from 1945, was entirely rebuilt to house the zoological wet collections, and in 2011
was awarded the renowned Prize for Architecture in Germany. We are very happy and proud to
have the opportunity to showcase the museum's extensive renovations at our Welcome
Reception.

Like probably no other city in the world, Berlin illustrates and reflects the history of the past
century. Be it the flair of the 1920’s, the horrors of Nazi dictatorship and World War II, or the
Cold War and the Wall - they all left an imprint in both the city’s structure and atmosphere that
can still be witnessed today. Berlin is also famous for its arts scene and culture. Just to name but
a few possibilities, there is Museum Island, a UNESCO World Heritage Site showing the
cultural history of mankind from its early beginnings to the verge of modern times. The Jewish
Museum and the New National Gallery are further excellent opportunities, and for those
interested in classical music Berlin’s three opera houses and the world famous Berlin
Philharmonic offer just another wide range of options. Berlin is also one of the greenest capitals
in the world with many large parks and recreation areas. And not to forget the very
international culinary landscape with diverse restaurants, bars, clubbing and nightlife!

Germany has a long research tradition in paleontology, and some of the most famous fossil sites
can be found here. It is our pleasure to offer you field trips for every kind of taste, ranging from
the Paleozoic to (almost) the Present and covering important localities such as the Permian
Bromacker quarry, the Jurassic Solnhofen limestones, and the Eocene Messel Pit World Heritage
Site. We also have a variety of workshops covering a wide range of topics that we are sure will
gain your interest.

The 74th meeting of the Society of Vertebrate Paleontology represents a great opportunity for
researchers from all around the world to exchange ideas and further advance our discipline. We
are convinced that you will enjoy the meeting, its fieldtrips and its workshops, and that Berlin’s
historical flavor and vibrant cultural life will make your stay a memorable experience. Welcome
to the city where the East meets the West!

74th Annual Meeting Host Committee

November 2014—PROGRAM AND ABSTRACTS



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. (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 2014 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, 2014, <insert page number
here>.

© 2014 by the Society of Vertebrate Paleontology
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CC72€ PALEONTOLOGY

SPECIMEN CABINETS

For over forty years, Lane Science Equipment has been
the name museums, universities and individual collectors

trust most to protect their valuable specimens.

To learn more about our Paleontology Cabinets or
any of our other products, visit our website at

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

# All steel construction

¥

Powder paint finish

Durable door seal

_}K,

No adhesives

.;,K.

Reinforced for easy stacking

.)i(_

Sturdy steel trays

LANE SCIENCE EQUIPMENT CORP. 225 West 34th Street, Suite 1412
New York, NY 10122-1496

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




Evolution and Primate Anatomy at Johns Hopkins

Essential Readings in _ .
Evolutionary Biology Primate Comparative

edited by Francisco J. Ayala ANATOMY

and John C. Avise

"An excellent collection of classic papers

that does a great job of tracing the history of
evolutionary biology through the presentation of
seminal wo rom their original sources."”
—Science, gion, and Culture

$49.95 hardcover

Essential Readings in ~

Evolutionary Biology

Edited by
Francisco ). Ayala

and John C. Avise Primate Comparative Anatomy
Daniel L. Gebo
"A very strong addition to the available books
on primate anatomy. A clear, logical, and
useful resource for students and a nice quick

reference for researchers.”"—Timothy M. Ryan,

w ]OHNS HOPKINS The Pennsylvania State University
o 53[;N5[;*;;{§3ITY PR.Fl.SS | $84.95 hardcover/ebook See our books at the
-800-537-5487 « press.jhu.edu SVP annual meeting

‘ Canadian Journal of
Earth Sciences

An NRC Research Press Journal

Submit your next manuscript to the

Canadian Journal of
Earth Sciences

Published since 1984, this international monthly journal
reports current research in geoscience, including palecntology

No submission or page charges
Competitive peer review times

Online publication within 5 business days of acceptance

www.nrcresearchpress.com/cjes | cjes@nrcresearchpress.com
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DARWIN’S

Daniel Duzdevich
Foreword by Olivia Judson

Darwin’s On the Origin of Species: A Modern Rendition
Daniel Duzdevich

“Daniel Duzdevich's modern rendition of the 1859 text is a most
useful addition to the general understanding of this major revision
in biology. He has presented a full account of Darwin's ideas in the
original and in a form that makes them far more understandable to
the reader who is not a specialist in evolutionary theory.”

—Walter Bock, Columbia University

At the Top of the Grand Staircase: The Late Cretaceous of
Southern Utah

Edited by Alan L. Titus and Mark A. Loewen

“What was once a terra incognito has now become one of the most
exciting areas for paleontological research in the world..."
- Peter Dodson, University of Pennsylvania

Cambrian Ocean World: Ancient Sea Life of North America
John Foster

P

- INDIANA UNIVERSITY PRESS

| OFFICE OF SCHOLARLY PUBLISHING

HADROSAURS

.
MA URICIO AN 'I'ON

| Jf‘lf [\ e

Hadrosaurs
Edited by David A. Eberth and David C. Evans

Sabertooth
Mauricio Anton
"The best paleomammal artist working today [and] his knowledge
of sabertooths and their evolution is second to none.”
- Lars Werdelin, Swedish Museum of Natural History

Dinosaurs and Other Reptiles from the Mesozoic of Mexico

Edited by Héctor E. Rivera-Sylva, Kenneth Carpenter,
and Eberhard Frey

Fossils of the Carpathian Region
Istvan Fozy and Istvan Szente

“Arich source of otherwise not published background knowledge on
the paleontology and geology of the region.”
- Christian A. Meyer, Natural History Museum, Basel

iupress.indiana.edu
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Phone: (435)734-0148

Toll Free: (800)493-8130
Fax: (435)734-0151

E-Mail: billi@paleotools.com

Bill & Jane Murray
1006 West Hwy. 13, Suite 4
Brigham City, UT 84302

Hello Fellow Fossil Preparators & Fossil Enthusiasts
Welcome to the World of Advanced Preparation Technology Done With You In Mind

“PaleoTools has custom tools that no other suppliers have
that are perfect for both large and small jobs. The fine
Preumatic tools (Micro-Jacks) are perfect for moving hard
concretionary matrix off of delicate bases.
Additionally, they stand behind what

they sell. They have the experience

and expertise to actually devise

new tools for those unexpected
paleo problems. How many

other suppliers would
even attempt that?

Exclusive Distributors for
CRYSTAL MARK, INC.

Jim Kirkland
Paleontologist
(discovered Utah Raptor)
Salt Lake City, Utah

We are here to help you prepare your fossil. No matter what the size or complexity, we try to have a tool for
every job! Our goal is to span the fossil preparation process from one ton jackets down to tiny mammals, fish or
trilobites. We are told by our satisfied customers that our tools have changed the way fossils are prepared. We

have sped up the process without jeopardizing quality.
www. paleotools.com

NEW EDITION OF THE WORLD'S LEADING TEXT

VERTEBRATE
PALAEONTOLOGY

FOURTH EDITION

FOURTH EDITION

VERTEBRATE
PALAEONTOLOGY

CHAEL ). BENTON

Completely revised and updated, the fourth edition of Vertebrate Palaeontology takes
into account the developments over the last ten years to present the latest research
in the field.

Designed for palaeontology courses in biology and geology departments, this leading
text will also be of interest to enthusiasts who want to experience the flavour of how
the research is done. The book is strongly phylogenetic, and this makes it a source of

current data on vertebrate evolution.

Study aids include key questions, research to be done and recommendations of further
reading and websites.

Read sample content and order at www.wiley.com/go/benton-svp

Save 20%! To benefit from this exclusive discount make sure you quote VBJ15
at the checkout. The discount is valid until 31st December 2014.

November 2014—PROGRAM AND ABSTRACTS

Vertebrate Palaeontology, 4th Edition
Michael J. Benton
Professor of Vertebrate Palaeontology
at the ity of Bristol, UK

October 2014 | 480 Pages | Paperback
ISBN: 978-1-118-40684-7

WILEY
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THE SOCIETY OF VERTEBRATE PALEONTOLOGY
THANKS THIS YEAR’S MEETING SPONSORS.

Silver Sponsors

P 99

research casting international

www.rescast.com

Bronze Sponsor

%j}ﬁ SCIENCE EQUIPMENT CORP.

Institutional Support

museum fur
naturkunde

berlin

© 2014 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
November 1, 2013, through June 5, 2014. 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 donation to the Society

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

Gold ($25,000+)
Wann Langston (Estate)

Silver ($10,000+)
Steven Cohen
Jon Graff

Brass ($1,000+)
Catherine Badgley
K. Christopher Beard
Annalisa Berta
William Clemens

Lawrence Flynn

John Flynn

John Horner & Vanessa Weaver
Louis Jacobs

Philip Currie & Eva Koppelhus Bruce MacFadden

Kenneth Dial Alan Patterson

Contributor ($100+)

William Akersten Kyle Davies Marc Jones
Edgar Allin Eric Dewar Paul Koch

Paul Barrett Stephanie Drumheller Manfred Kropf
Anna Behrensmeyer Willard Dye Kathleen Lehtola
David Berman Russell Engelman John Malley

Sue Bilbey Harry Fierstine Ed McGrady
Richard Blob Robert Fordyce Jin Meng
Christopher Brochu Jens Franzen Wade Miller
Barbara Brown Henry Galiano Lyndon Murray
Matthew Brown Bonnie Garcia Mark Orsen
Robert Burroughs Sabine Glienke Kevin Padian
Marc Carrasco Eugenia Gold Judy Peterson
Matt Celeskey Michael Gottfried Phil Policelli
Kerin Claeson Daniel Goujet Donald Rasmussen
Julia Clarke Ralph Granner John Rensberger
Margery Coombs Daniel Guthrie Mark Roeder
Mark Copeland William Hlavin Kenneth Rose
Darin Croft Patricia Holroyd Judith Schiebout

November 2014—PROGRAM AND ABSTRACTS

Mike Polcyn
Christopher Shaw
Louis Taylor

Blaire Van Valkenburgh
Ted Vlamis

David & Sally Warren

Lance Schnatterly
Gerald Schultz
Christian Sidor
William Simpson
Gary Staab

James Stevens
Margaret Stevens
Stuart Sumida
Mahito Watabe
David Whistler
Mark Wilson
Dale Winkler
Gustav Winterfeld
Roger Wood
Andre Wyss
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SVP Congratulates the 2014 Award Winners

Senior Awards
Romer Simpson
Lifetime Achievement Award
Hans-Peter Schultze

Gregory Service Award
Catherine Badgley

Morris Skinner Prize
Richard Smith

Professional Awards
Hix Preparators Grant
Alan Zdinak

Lanzendorf PaleoArt Prize 2-D Art
Julius Csotonyi

Lanzendorf PaleoArt Prize
Scientific Illustration
Robert Laws

Lanzendorf PaleoArt Prize Sculpture
A. and A. Kennis

Lanzendorf PaleoArt Prize
Modeling/Animation
Chris Sloan

Membership Awards
Honorary Member Award
Gerald R. Smith

Scientists From Economically
Developing Nations Travel Grant
(SEDN)

Sanaa El-Sayed

Student Awards
Dawson Pre-Doctoral Fellowship
Grant
Eugenia Gold

Estes Graduate Research Grant
Tetsuto Miyashita

Patterson Student Fieldwork Grant
Mohamed Abdel Gawad

Wood Student Research Award
Katharine Criswell

Taylor & Francis Award for Best
Student Article in JVP - First Place
Anthony Romillio

Taylor & Francis Award for Best
Student Article in JVP - Second Place
Hillary Maddin

JSG Student Travel Awards

Mohamed AbdelGawad Thomas Cullen
Ashley Bales Susan Drymala
Mairin Balisi Sara ElShafie

Matthew Borths Lauren English
Robert Burroughs Elizabeth Ferrer
Katharine Criswell Daniel Field

Stephanie Crofts Georgio Georgalis

16

Ryan Haupt Adriana Strapasson de
Sergi Lopez-Torres Souza
Zachary Morris Caitlin Syme
Alexis Mychajliw April Wright
Jay Nair Roberto Yury

Nirina Ratsimbaholison

Alana Sharp

© 2014 by the Society of Vertebrate Paleontology
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WEDNESDAY MORNING, NOVEMBER 5, 2014

SYMPOSIUM 1: ARCHAEOPTERYX - THE ICONIC FOSSIL IN MODERN VIEW
ESTREL BERLIN, HALL A
MODERATORS: Daniela Schwarz-Wings and Martin Kundrat

O'Connor, J., Zhou, Z. EARLIEST STAGES IN THE EVOLUTION OF THE MODERN AVIAN
SKELETON: ARCHAEOPTERYX AND THE JEHOL AVIFAUNA COMPARED

Dyke, G., Cau, A., Naish, D., Brougham, T., Godefroit, P. ARCHAEOPTERYX AND PARAVIAN
PHYLOGENY: THE ENIGMA OF BALAUR

Rauhut, O., Foth, C. NEW INFORMATION ON THE THEROPOD DINOSAURS FROM THE LATE
JURASSIC LITHOGRAPHIC LIMESTONES OF SOUTHERN GERMANY

Kundrat, M., Albersdoerfer, R., Nudds, J., Ahlberg, P. THE DAITING SPECIMEN OF ARCHAEOPTERYX

Erickson, G., Rauhut, O. W., Roper, M., Lochner, E., Norell, M. LONG BONE HISTOLOGY, GROWTH,
AND THE 'BLOOD' OF ARCHAEOPTERYX

Balanoff, A. ARCHAEOPTERYX AND THE EVOLUTION OF THE PARAVIAN BRAIN

Longrich, N. PRIMITIVE FEATHER ARRANGEMENT IN ARCHAEOPTERYX LITHOGRAPHICA SHEDS
LIGHT ON THE ORIGIN AND EVOLUTION OF BIRDS

Habib, M. RECONSTRUCTING LOCOMOTOR PERFORMANCE IN ARCHAEOPTERYX
BREAK

Carney, R., Molnar, J., Updike, E., Brown, W., Jackson, J., Shawkey, M., Lindgren, J., Sjovall, P.,
Falkingham, P., Gauthier, J. ARCHAEOPTERYX IN 4D

Schwarz-Wings, D., Kundrat, M. POSTCRANIAL SKELETAL PNEUMATICITY IN ARCHAEOPTERYX

Lefevre, U., Cau, A., Hu, D., Wu, W,, Escuillié, F., Godefroit, P. NEW BASAL AVIALAE FROM THE
JURASSIC OF CHINA

Moyer, A., Zheng, W., Schweitzer, M. USING DEGRADATION EXPERIMENTS OF EXTANT FEATHERS
TO ADDRESS THE PRESENCE OF MICROBODIES IN FOSSIL FEATHERS

Bhullar, B., Abzhanov, A., Gauthier, J. A SIMPLE MOLECULAR MECHANISM FOR THE ORIGIN OF
THE AVIAN ROSTRAL AND PALATAL SKELETON

Benton, M., Puttick, M., Prieto Marquez, A., Hone, D. KEY CHARACTERS AND EVOLUTIONARY
RATES IN THE ORIGIN OF BIRDS

Mitchell, J. ECOLOGICAL EVOLUTION IN AVES: TESTING EVOLUTIONARY MODELS AGAINST
FOSSIL DATA

Smith, N., Heins, L. PHYLOGENETICALLY INFORMED SKELETAL MORPHOMETRIC PREDICTORS
OF BODY MASS IN THE DIVERSE "WATERBIRD' CLADE (TETRAPODA, AVES)

WEDNESDAY MORNING, NOVEMBER §, 2014

TECHNICAL SESSION 1
ESTREL BERLIN, HALL C
MODERATORS: Matthew Mihbachlar and Jean-Renaud Boisserie

Mihlbachler, M., Lau, T., Kapner, D., Shockey, B. COEVOLUTION OF THE SHOULDER AND KNEE IN
UNGULATES: IMPLICATIONS FOR THE EVOLUTION OF LOCOMOTION AND STANDING

November 2014—PROGRAM AND ABSTRACTS 17



8:15

8:30

8:45

9:00

9:15

9:30

9:45
10:00
10:15

10:30

10:45

11:00

11:15

11:30

11:45

12:00

18

WEDNESDAY MORNING, NOVEMBER 5, 2014

TECHNICAL SESSION I (CONTINUED)
Roessner, G., Jost, J., Azanza, B., Costeur, L. NEW EVIDENCE OF EARLY CERVIDS AND
PHYLOGENETIC IMPLICATIONS

Heckeberg, N., Asher, R. ARTIFICIAL EXTINCTION AND THE IMPACT OF MISSING DATA ON THE
PHYLOGENY OF CERVIDAE (MAMMALIA, RUMINANTIA)

Maier, W., Ruf, I. DIRECT CONNECTION BETWEEN CAVUM TYMPANI AND CAVUM CRANII: A
NEW APOMORPHY OF RUMINANTS (CETARTIODACTYLA, MAMMALIA)

Bibi, F., Birmann, E. PHYLOGENY OF FOSSIL AND LIVING RUMINANTS BASED ON A LARGE
MATRIX OF OSTEOLOGICAL CHARACTERS

Faith, J., O'Brien, H., Tryon, C., Jenkins, K., Peppe, D. EXTREME NASAL DOMING IN NEW
MATERIAL OF THE PLEISTOCENE ALCELAPHINE RUSINGORYX ATOPOCRANION (ARTIODACTYLA,
BOVIDAE) FROM RUSINGA ISLAND, KENYA: RE-DESCRIPTION AND FUNCTIONAL ANALYSIS

Costeur, L., Mennecart, B., Métais, G. LARGE SCALE MICRO-CT BASED RECONSTRUCTIONS OF
THE INNER EARS OF LIVING AND FOSSIL RUMINANTS GIVE NEW INSIGHTS INTO PECORA
PHYLOGENY

Boisserie, J. THE HIPPOPOTAMINE EVENT
BREAK

Lihoreau, F., Boisserie, J., M'Bua, E., Ducrocq, S. A NEW ANTHRACOTHERE FROM THE OLIGOCENE
OF KENYA EVENTUALLY ROOTS THE HIPPOPOTAMIDAE DEEP INTO THE PALEOGENE

Gingerich, P., Antar, M., Zalmout, I. SKELETON OF A NEW PROTOCETID (CETACEA,
ARCHAEOCETI) FROM THE LOWER GEHANNAM FORMATION OF WADI AL HITAN IN EGYPT:
SURVIVAL OF A PROTOCETID INTO THE PRIABONIAN LATE EOCENE

Bebej, R., Braun, M., Valk, J. ANATOMY AND FUNCTION OF THE TAIL IN THE PROTOCETID
ARCHAEOCETE MAIACETUS INUUS (MAMMALIA, CETACEA): INSIGHTS INTO THE EVOLUTION OF
TAIL-POWERED SWIMMING IN EARLY CETACEANS

Loch, C., Kieser, J., Fordyce, R. THE ENAMEL ULTRASTRUCTURE OF FOSSIL CETACEANS
(CETACEA, ARCHAEOCETI AND ODONTOCETI)

Corrie, J., Fordyce, R. E. THE ECOMORPHOLOGY OF NEW ZEALAND KEKENODONTIDS AND
IMPLICATIONS FOR NICHE PARTITIONING WITH EARLY NEOCETI

Park, T., Evans, A., Fitzgerald, E., McHenry, C. TOOTHED MYSTICETE COCHLEAR MORPHOLOGY
PROVIDES EVIDENCE FOR A GRADUAL SPECIALISATION TOWARD LOW FREQUENCY HEARING
AND INABILITY TO ECHOLOCATE

Buchholtz, E., Wayrynen, K., Lin, . GLOBAL REPATTERNING OF THE AXIAL SKELETON IN
TRICHECHUS (SIRENIA, MAMMALIA)

Crerar, L., Crerar, A., Domning, D., Parsons, E. REWRITING THE HISTORY OF AN EXTINCTION:
WAS A SECOND ISOLATED POPULATION OF STELLER’S SEA COWS (HYDRODAMALIS GIGAS)
DRIVEN TO EXTINCTION FIRST?

© 2014 by the Society of Vertebrate Paleontology
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WEDNESDAY MORNING, NOVEMBER 5, 2014

TECHNICAL SESSION II
ESTREL BERLIN, HALL D
MODERATORS: Christian Meyer and Louis Jacobs

Niedzwiedzki, G., Pienkowski, G. TETRAPOD TRACK RECORDS ACROSS THE TRIASSIC-JURASSIC
BOUNDARY IN POLAND

Prasad, G., Parmar, V., Kumar, D. RECENT VERTEBRATE FOSSIL DISCOVERIES FROM THE
JURASSIC KOTA FORMATION OF INDIA

Meyer, C., Marty, D. THE RECURRENT RECORD OF TERRESTRIAL ENVIRONMENTS IN THE LATE
JURASSIC OF THE SWISS JURA MOUNTAINS: IMPLICATIONS FOR PALEOGEOGRAPHIC
RECONSTRUCTIONS

Marzola, M., Mateus, O., Schulp, A., Jacobs, L., Polcyn, M., Pervov, V. EARLY CRETACEOUS TRACKS
OF A LARGE MAMMALIAMORPH, A CROCODYLOMORPH, AND DINOSAURS FROM AN ANGOLAN
DIAMOND MINE

Jacobs, L., Polcyn, M., Mateus, O., Scott, M., Graf, J., Kappelman, J., Jacobs, B., Schulp, A., Morais, M.,
Goncalves, 0. CENOZOIC VERTEBRATES OF COASTAL ANGOLA

Bell, M., Upchurch, P., Mannion, P., Benson, R., Goswami, A. EXTRATROPICAL PEAKS IN
CRETACEOUS TERRESTRIAL VERTEBRATE DIVERSITY: THE INFLUENCE OF PRIMARY
PRODUCERS ON VERTEBRATE SPECIES DISTRIBUTION

Martin, T., Averianov, A., Lopatin, A., Schultz, J. MAMMALS FROM THE MIDDLE JURASSIC OF
WESTERN SIBERIA

Crompton, A., Bhullar, B., Musinsky, C. ORIGIN OF MAMMALIAN PHARYNGEAL MUSCULATURE
BREAK

Hoffmann, S., Krause, D., Wible, J., Seiffert, E. NEW INSIGHTS FROM THE FIRST CRANIAL REMAINS
OF A GONDWANATHERIAN AND IMPLICATIONS FOR MAMMALIAFORM PHYLOGENY

Zhang, Y., Hunter, J. PHYLOGENETIC ANALYSIS OF NEOPLAGIAULACIDAE (MAMMALIA,
MULTITUBERCULATA) AND ITS IMPLICATIONS

Bolortsetseg, M. A TOTAL EVIDENCE PHYLOGENY OF MULTITUBERCULATA

Corfe, L., Wilson, G. P., Evans, A., Jernvall, J. TESTING DEVELOPMENTAL BIOLOGY PREDICTIONS
WITH FOSSILS: DENTAL COMPLEXITY AND EVOLUTIONARY RATES OF THE
MULTITUBERCULATA

Bamforth, E., Larsson, H. TERRESTRIAL BIODIVERSITY IMMEDIATELY PRIOR TO THE END-
CRETACEOUS MASS EXTINCTION IN CENTRAL CANADA: PATTERNS AND PROCESSES

Williamson, T., Peppe, D., Heizler, M., Brusatte, S., Secord, R. CHRONOSTRATIGRAPHY OF THE
CRETACEOUS-PALEOGENE TRANSITION IN THE SAN JUAN BASIN, NORTHWESTERN NEW
MEXICO

Grossnickle, D., Luo, Z. MORPHOLOGICAL DISPARITY PATTERNS OF CRETACEOUS AND EARLY
PALEOCENE THERIANS

Halliday, T., Upchurch, P., Goswami, A. PALAEOCENE TAXA SUPPORT A CRETACEOUS ORIGIN
AND CENOZOIC DIVERSIFICATION OF PLACENTAL MAMMALS

November 2014—PROGRAM AND ABSTRACTS 19
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014

TECHNICAL SESSION III
ESTREL BERLIN, HALL A
MODERATORS: Max Langer and David Varricchio

Langer, M., Rincon, A., Ramezani, J., Solorzano, A., Rauhut, 0. W. NEW THEROPOD MATERIAL
FROM THE TRIASSIC-JURASSIC BOUNDARY OF THE VENEZUELAN ANDES

Stiegler, J., Wang, S., Xu, X., Clark, J. NEW ANATOMICAL DETAILS OF THE BASAL CERATOSAUR
LIMUSAURUS AND IMPLICATIONS FOR THE JURASSIC RADIATION OF THEROPODA

Foth, C., Haug, C., Haug, J., Tischlinger, H., Rauhut, O. NEW DETAILS ON THE INTEGUMENTAL
STRUCTURES IN THE JUVENILE MEGALOSAUROID SCIURUMIMUS ALBERSDOERFERI FROM THE
LATE JURASSIC OF GERMANY USING DIFFERENT AUTO-FLUORESCENCE IMAGING TECHNIQUE

Ibrahim, N., Maganuco, S., Sereno, P., Dal Sasso, C., Keillor, T., Martill, D., Zouhri, S., Fabbri, M.,
Auditore, M. ASSOCIATED REMAINS OF SPINOSAURUS AEGYPTIACUS, AN ENORMOUS
PREDATORY DINOSAUR WITH SUBAQUATIC ADAPTATIONS

Gold, M., Balanoff, A., Watanabe, A., Norell, M. ENDOCAST SHAPE DIFFERENCES IN
COELUROSAURIA (DINOSAURIA: THEROPODA) REFLECT PHYLOGENY AND LOCOMOTOR MODE
ACROSS THE EVOLUTION OF FLIGHT

Hendricks, S., Erickson, G. A BIOMECHANICAL EXPLANATION FOR THE AMPULLAE OF
TYRANNOSAURID TEETH BASED UPON FRACTURE MECHANICS

Lauters, P., Lee, Y., Barsbold, R., Currie, P., Kobayashi, Y., Escuillié, F., Godefroit, P. THE BRAIN OF
DEINOCHEIRUS MIRIFICUS, A GIGANTIC ORNITHOMIMOSAURIAN DINOSAUR FROM THE
CRETACEOUS OF MONGOLIA

Funston, G., Currie, P. NEW ELMISAURUS (DINOSAURIA: OVIRAPTOROSAURIA) MATERIAL FROM
MONGOLIA AND ALBERTA, CANADA, AND ITS BEARING ON NORTH AMERICAN
CAENAGNATHID TAXONOMY.

Tanaka, K., Zelenitsky, D., Lii, J., Yi, L., Pu, H., Chang, H., Xu, L., Li, H. NEST TYPE AND
INCUBATION BEHAVIOR IN OVIRAPTOROSAURS IN RELATION TO BODY SIZE

Varricchio, D., Jackson, F., Jin, X. LAY-BROOD-REPEAT: NESTING SITE FIDELITY IN ECOLOGIC
TIME FOR TWO CRETACEOUS TROODONTID DINOSAURS

WEDNESDAY AFTERNOON, NOVEMBER §, 2014

TECHNICAL SESSION IV
ESTREL BERLIN, HALL C
MODERATOR: Vera Weisbecker

MacPhee, R., Welker, F., Thomas, J., Brace, S., Cappellini, E., Turvey, S., Barnes, 1., Reguero, M., Gelfo,
J., Kramarz, A. BARCODING THE DEAD: ANCIENT PROTEIN SEQUENCING RESOLVES LITOPTERN
AND NOTOUNGULATE SUPERORDINAL AFFINITIES

Sanchez-Villagra, M., Carrillo, J., Carlini, A., Jaramillo, C. NEW FOSSIL MAMMALS FROM THE
NORTHERN NEOTROPICS (URUMACO, VENEZUELA; CASTILLETES, COLOMBIA) AND THEIR
SIGNIFICANCE FOR THE LATITUDINAL GRADIENT IN DIVERSITY AND THE GREAT AMERICAN
BIOTIC INTERCHANGE

Finarelli, J., Raj Pant, S., Goswami, A. UNEXPECTED COMPLEXITY IN THE BODY SIZE EVOLUTION
OF SLOTHS (XENARTHRA, PILOSA)

© 2014 by the Society of Vertebrate Paleontology
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014
TECHNICAL SESSION IV (CONTINUED)

Weisbecker, V., Ramirez-Chaves, H., Selwood, L., Leigh, C., Kardjilov, N., Hinds, L., Wroe, S.
MAMMALIAN MIDDLE EAR EVO-DEVO: HOW MUCH DOES ONTOGENY RECAPITULATE
ONTOGENY?

Morris, Z. VARIATION AND VARIABILITY IN THE DEVELOPMENT OF THE SKELETON OF
MONODELPHIS DOMESTICA: IMPLICATIONS FOR ASSESSING MATURITY IN EXTINCT AND
EXTANT ORGANISMS

Couzens, A., Skinner, M., Evans, A., Prideaux, G. EXAMINING THE DEVELOPMENTAL ORIGINS OF
EVOLUTIONARY REVERSAL IN THE MOLAR TEETH OF MACROPODOIDS (DIPROTODONTIA:
MARSUPIALIA)

Cook, J., Attard, M., Krall, P., Wroe, S. COULD THE GIANT KANGAROO HOP?

Beck, R., Louys, J., Brewer, P. THE SKULL AND SKELETON OF A LARGE-BODIED
DIPROTODONTIAN MARSUPIAL FROM THE LATE OLIGOCENE OF CENTRAL AUSTRALIA AND
THE ORIGIN OF WOMBATS

Attard, M., Parr, W., Wilson, L., Archer, M., Hand, S., Rogers, T., Wroe, S. TALES OF A TINY KILLER:
JAWS OF THE TASMANIAN TIGER'S COUSIN WERE SUITED TO CATCH LARGE PREY

Sharp, A. COMPARATIVE FEEDING BIOMECHANICS OF DIPROTODON OPTATUM AND
FUNCTIONAL INTERPRETATION OF THE EXTENSIVE ENDOCRANIAL SINUSES

WEDNESDAY AFTERNOON, NOVEMBER 5§, 2014
TECHNICAL SESSION V

ESTREL BERLIN, HALL D
MODERATORS: Koen Stein and Ana Baez

Gao, K. AMPHIBIANS OF THE JURASSIC DAOHUGOU BIOTA, INNER MONGOLIA AND WESTERN
LIAONING, CHINA

Vanburen, C., Mannion, P., Norman, D., Barrett, P. THE EFFECTS OF SAMPLING AND RESEARCH
EFFORT BIAS ON THE 'POOR' LISSAMPHIBIAN FOSSIL RECORD OF THE LAST 80 MILLION YEARS

Chen, J., Gao, K. AN EARLY CRETACEOUS FROG FROM NORTHERN CHINA AND THE EARLY
EVOLUTION OF ANURANS

Baez, A., Gomez, R. IS HYPEROSSIFICATION CONCEALING THE PHYLOGENETIC SIGNAL OF
OSTEOLOGICAL TRAITS IN ANURANS? A TEST-CASE FROM THE UPPER CRETACEOUS OF BRAZIL

Vasilyan, D., Bohme, M., Joyce, W. RECENT AND FOSSIL EURASIAN CENOZOIC GIANT
SALAMANDERS (PANCRYPTOBRANCHA, LISSAMPHIBIA): SYSTEMATICS, PHYLOGENY, BIOLOGY
AND PALEOCLIMATIC SIGNIFICANCE

Zhang, Z., Hadly, E. LIFE HISTORY DYNAMICS OF THE TIGER SALAMANDER, AMBYSTOMA
TIGRINUM, IN RESPONSE TO LATE PLEISTOCENE CLIMATE

Stein, K., Skutchas, P., Schoch, R., Struble, M., Organ, C., Frobisch, N. GENOME SIZE AND
OSTEOCYTE LACUNA SIZE IN RECENT AND FOSSIL SALAMANDERS

Maddin, H., Piekarski, N., Hanken, J. EXPERIMENTALLY INDUCED HOMEOTIC SHIFTS IN
ANTERIOR AXIAL PATTERNING MIMIC EVENTS IN THE EVOLUTION OF THE TETRAPOD SKULL
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014
TECHNICAL SESSION V (CONTINUED)

3:45 Kawano, S., Blob, R. BIOMECHANICAL COMPARISONS OF MODERN ANALOGS FOR
UNDERSTANDING THE FUNCTIONAL EVOLUTION OF TERRESTRIAL LOCOMOTION IN EARLY
STEM TETRAPODS

4:00 Boehmer, C., Hirasawa, T., Kuratani, S., Frobisch, N. DEVELOPMENT OF THE VERTEBRAL COLUMN
IN AMPHIBIANS REVEALS MECHANISMS FOR THE EVOLUTIONARY TRANSITION FROM WATER
TO LAND

WEDNESDAY, NOVEMBER 5, THROUGH SATURDAY, NOVEMBER 8

SVP 2014 EDWIN H. AND MARGARET M. COLBERT PRIZE COMPETITION POSTERS
ESTREL BERLIN, ROOMS 2 AND 3

Authors Will Be Present at Their Posters: Thursday, November 6 from 4:15 — 6:15 pm
Posters must be removed by 6:30 pm, Saturday, November 8

1 Chapelle, K., Choiniere, J. THE FIRST DETAILED CRANIAL DESCRIPTION OF MASSOSPONDYLUS
CARINATUS USING A COMPUTED TOMOGRAPHY (CT) SCAN AND 3D DIGITAL REPRESENTATION

2 Georgalis, G., Kear, B., Campione, N., Delfino, M. REDISCOVERY OF LAOPHIS CROTALOIDES - THE
WORLD'S LARGEST VIPER?

3 Holwerda, F., Rauhut, O., Pol, D. OSTEOLOGICAL REVISION OF THE HOLOTYPE OF
PATAGOSAURUS FARIASI, A BASAL EUSAUROPOD FROM ARGENTINA

4 Labe, S. INTERPRETATION OF FOSSIL VERTEBRATE TRACKS WITH A SOIL MECHANICAL
APPROACH FOR BODY MASS ESTIMATION

5 Skiba, M., Schulz, E., Kaiser, T. CHARACTERIZATION OF FUNCTIONAL TRAITS IN THE
CARNASSIALS OF THE WOLF (CANIS LUPUS) USING 3D SURFACE TEXTURE ANALYSIS

6 Stubbs, T., Foffa, D., Benton, M. EVOLUTIONARY BOTTLENECK OF MARINE REPTILES DURING
THE TRIASSIC-JURASSIC TRANSITION

7 Tsai, H., Middleton, K., Holliday, C. MORE THAN ONE WAY TO BE A GIANT: CONVERGENCE AND
DISPARITY IN SAURISCHIAN DINOSAUR HIP JOINTS DURING BODY SIZE EVOLUTION

8 Waskow, K. RECONSTRUCTING JUVENILE MORPHOLOGY: A NON DESTRUCTIVE METHOD TO

DETECT HISTOLOGICAL STRUCTURES IN COMPUTED TOMOGRAPHY (CT) AND ITS POTENTIAL
FOR FUTURE RESEARCH, USING THE EXAMPLE OF SAUROPOD RIBS

9 Williams, M., McNamara, K. QUANTITATIVE INVESTIGATION OF THE STERNAL MORPHOLOGY
OF STATIC AND DYNAMIC SOARING BIRDS

10 Winkler, D., Kaiser, T. CAN TOOTH POSITION-SPECIFIC ENAMEL CONTENT PREDICT JAW
BIOMECHANICS IN UNGULATES?

WEDNESDAY, NOVEMBER 5, THROUGH SATURDAY, NOVEMBER 8

SVP 2014 EDUCATION AND OUTREACH POSTER SESSION
ESTREL BERLIN, ROOMS 2 AND 3
Authors Will Be Present at Their Posters: Wednesday, November 5 from 4:15 — 6:15 pm
Posters must be removed by 6:30 pm, Saturday, November 8

11 Semprebon, G., Gusky, S., Jack, T. A CALL TO ACTION: A REPORT ON THE NEW NATIONAL
INITIATIVE FOR GALVANIZING CHANGE IN UNDERGRADUATE LIFE SCIENCE EDUCATIONAL
PRACTICES IN THE UNITED STATES
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WEDNESDAY, NOVEMBER 5, THROUGH SATURDAY, NOVEMBER 8
SVP 2014 EDUCATION AND OUTREACH POSTER SESSION (CONTINUED)

Burnes, J. HAVE BONES WILL TRAVEL: BRINGING THE MUSEUM TO THE CLASSROOM

Arbour, V., Vavrek, M., Koppelhus, E., Currie, P. DINO 101: A MASSIVE OPEN ONLINE COURSE
ABOUT DINOSAUR PALEOBIOLOGY

Burns, M., Arbour, V., Coy, C., Koppelhus, E., Currie, P. UNDERGRADUATE RESEARCH AND
CITIZEN SCIENCE AT THE DANEK EDMONTOSAURUS BONEBED, AN URBAN DINOSAUR
LOCALITY

Harper-Judd, J., Holliday, C., Knocke, M., Butaric, L., George, 1., Middleton, K., Moffett, E., Swartz, S.,
Tsai, H., Warren, A. DINOSAURS & CAVEMEN SCIENCE EXPO: SCIENCE OUTREACH USING
INTERACTIVE AND EXPERIENTIAL ANATOMICAL LEARNING

White, L. D. UNDERSTANDING GLOBAL CHANGE: A NEW UNIVERSITY OF CALIFORNIA MUSEUM
OF PALEONTOLOGY WEB RESOURCE

Castanhinha, R., Araujo, R., Costa Junior, L., Martins, R., Angielczyk, K., Martins, G. G., Nhamutole, N.,
Murrula, S., Vasconcelos, L. THE PALNIASSA PROJECT: SCIENCE, EDUCATION, AND OUTREACH
FROM MOZAMBIQUE

Bradley, G., Campbell, M., Burns, M. BRINGING FOSSILS TO LIFE: INTERACTIVE OUTREACH IN
THE CLASSROOMS OF ALBERTA

Farke, A., Gay, R., Lepore, T. DIGITAL SPECIMENS IN THE HIGH SCHOOL CLASSROOM

Maruyama, S., Mizuguchi, D., Kondo, S., Kusumoto, M., Miyoshi, S., Yoshida, Y. HOW DOES TAKING A
CLASS WITH SKELETAL SPECIMENS MAKE STUDENT INTEREST CHANGE? SOME REPORTS OF
PRACTICE COURSES WITH HANDS-ON SPECIMENS TO A HIGH SCHOOL AND COLLEGES IN JAPAN

Kaya, A., Kaya, F. CENSORSHIP OF HUMAN EVOLUTION EDUCATION IN TURKEY

Gay, R. A PUBLIC HIGH SCHOOL PALEONTOLOGY PROGRAM; CREATING EMBEDDED LEARNING
OPPORTUNITIES FOR STUDENTS BY FLIPPING OUTREACH ON ITS HEAD

Heath, T., Lacey, E., Ickert-Bond, S., Edwards, S., Bell, K., Cook, J. AIM-UP! MUSEUM-BASED
APPROACHES TO INCREASING CORE COMPETENCIES IN UNDERGRADUATE EDUCATION

Mall, M., Rawlings, S., Williams, S., Parks, H. VIRTUAL FIELD TRIPS: USING REAL-TIME VIDEO
CONFERENCING SOFTWARE IN RESPONSE TO THE DECLINE IN ON-SITE FIELD TRIPS.

George, C. A MULTI-FACETED APPROACH TO ENGAGE UNDERGRADUATE STUDENTS IN
SCIENTIFIC INQUIRY USING KEY FOSSIL VERTEBRATE TAXA

Nestler, J., Borths, M. R., Pritchard, A. APPLYING FLIPPED CLASSROOM TECHNIQUES IN THE
DIGITAL AGE: HOW PODCASTS AND VIDEO CONFERENCING CAN CONNECT STUDENTS WITH
SCIENTISTS

Besselink, M., Rijsdijk, K., De Louw, P., Claessens, L., Meijer, H., The Dodo Research Programme THE
ROLE OF MUSEUMS IN (RE)TELLING THE TALE OF THE DODO

Williams, S., Parks, H., Tremaine, K., Rawlings, S. PALEOFEST: 15 YEARS OF SCIENCE EDUCATION
SUCCESS
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WEDNESDAY AFTERNOON, NOVEMBER 5§, 2014

POSTER SESSION I
ESTREL BERLIN, ECC ROOMS 2 AND 3 AND FOYER
Authors must be present from 4:15 - 6:15 pm
Posters must be removed by 6:30 pm

Posters Associated with Symposia 1: Archaeopteryx - The Iconic Fossil in Modern View

29 Egerton, V., Manning, P., Wogelius, R., Sellers, W., Schwarz-Wings, D., Sokaras, D., Mori, R., Edwards,
N., Larson, P., Bergmann, U. CURATIONAL CHEMICAL SECRETS OF ARCHAEOPTERYX

30 Wings, O. THE DIGITAL ARCHAEOPTERYX - A HIGH-RESOLUTION PHOTOGRAMMETRIC 3D
MODEL BENEFITING FUTURE RESEARCH

31 Godefroit, P., Sinitsa, S., Dhouailly, D., Mc Namarra, M., Cincotta, A. FEATHER-LIKE STRUCTURES IN
ORNITHISCHIAN DINOSAURS

32 Manning, P., Wogelius, R., Sellers, W., Schwarz-Wings, D., Sokaras, D., Mori, R., Edwards, N., Egerton,
V., Larson, P., Bergmann, U. TRACE-METAL JACKET: THE ROLE OF MELANIN PIGMENT IN THE
PRESERVATION OF ARCHAEOPTERYX FEATHERS

33 Schwandt, H., Fritsch, G., Jastram, B., Weinhold, J., Schwarz-Wings, D., Hildebrandt, T. CT SCAN OF
THE BERLIN SPECIMEN OF ARCHAEOPTERYX AND POTENTIAL USES OF THE ACQUIRED DATA

34 Wang, X., Clarke, J. A. A GEOMETRIC MORPHOMETRIC INVESTIGATION OF WING SHAPE
ACROSS AVES REVEALS STRONG PHYLOGENETIC SIGNAL AND A PREVIOUSLY UNRECOGNIZED
IMPORTANCE FOR COVERT FEATHERS

35 Marty, D., Belvedere, M., Diaz Martinez, 1., Mallison, H., Menkveld, U. STORK NEOICHNOLOGY FOR
A BETTER UNDERSTANDING OF LARGE CENOZOIC ANISODACTYL BIRD TRACKS

36 Brassey, C. BUILD-A-BIRD: QUANTIFYING HARD AND SOFT TISSUE PARAMETERS IN MODERN
AVES TO IMPROVE 3D FOSSIL RECONSTRUCTIONS

37 Serrano, F., Palmqvist, P., Martin-Serra, A., Sanz, J. MORPHOFUNCTIONAL EVOLUTION OF THE
HUMERUS IN THE AVIAN LINEAGE

38 Pelegrin, J., Cantalapiedra, J., Hernandez Fernandez, M. A PHYLOGENETIC PERSPECTIVE OF THE
AVIAN TROPHIC DIVERSIFICATION: INTEGRATING PALAEONTOLOGICAL AND NEONTOLOGICAL
INFORMATION

39 Gren, J., Lindgren, J. A FEATHER PRESERVED IN THREE DIMENSIONS FROM THE EOCENE FUR
FORMATION OF DENMARK

40 Belvedere, M., Mallison, H. METATARSAL IMPRESSIONS IN MODERN RATITES: GAIT, BEHAVIOUR
AND POSTURE INFLUENCES

41 Chan, N. WALKING WITH BIRDS: HINDLIMB EVOLUTION WITH LOSS OF FLIGHT

42 Sartin, C. ESTIMATING BODY MASS IN TERRESTRIAL BIPEDS

43 Sanz, J., Serrano, F., Martin-Serra, A., Palmqvist, P. REVISITING SIZE TRENDS IN EARLY STEM
BIRDS

44 Tanaka, T., Kobayashi, Y., Kurihara, K., Kano, M., Fiorillo, A. PHYLOGENETIC POSITION OF A NEW

24

HESPERORNITHIFORM FROM THE UPPER CRETACEOUS OF HOKKAIDO, JAPAN
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014
POSTER SESSION I (CONTINUED)

Martin, A., Kirkland, J., Milner, A., Santucci, V. VERTEBRATE FEEDING TRACE FOSSILS IN THE
CEDAR MOUNTAIN FORMATION (LOWER CRETACEOUS), ARCHES NATIONAL PARK, UTAH (USA):
BIRD, PTEROSAUR, OR UNKNOWN TRACEMAKER?

Malik, A., Voegele, K., Lacovara, K. OSTEOLOGY AND PHYLOGENETIC ANALYSIS OF A
THORACOSAURUS NEOCESARIENSIS SPECIMEN FROM THE UPPER CRETACEOUS HORNERSTOWN
FORMATION, MANTUA TOWNSHIP, NEW JERSEY

Dal Sasso, C., Maganuco, S., Fleury, G. NEW CRANIAL REMAINS OF THE ENIGMATIC ARCHOSAUR
RAZANANDRONGOBE SAKALAVAE FROM THE MIDDLE JURASSIC OF MADAGASCAR CLARIFY ITS
PHYLOGENETIC RELATIONSHIPS

Griffin, C., Nesbitt, S. THE FEMORAL ONTOGENY AND LONG BONE HISTOLOGY OF THE MIDDLE
TRIASSIC (?LATE ANISIAN) DINOSAURIFORM ASILISAURUS KONGWE AND IMPLICATIONS FOR
THE GROWTH OF EARLY DINOSAURS

Bader, K., Stocker, M. R. INTRA- AND INTERSPECIFIC MORPHOLOGICAL VARIATION IN
PHYTOSAUR OSTEODERMS AS DEMONSTRATED WITH AN ARTICULATED SPECIMEN OF
ANGISTORHINUS ALTICEPHALUS

Melendez Hevia, N., Moratalla Garcia, J. LOS ARROTUROS: NEW REPTILE TRACKSITE FROM THE
MUSCHELKALK (MIDDLE TRIASSIC) OF PAREDES DE SIGUENZA (GUADALAJARA PROVINCE,
SPAIN)

Lacerda, M., Preto, F., Schultz, C., Langer, M., Franca, M. THE FIRST RECORD OF POPOSAURIDAE
FOR BRAZIL, LATE TRIASSIC CATURRITA FORMATION

Tulga, S. INSIGHTS ON ARCHOSAURIAN GROWTH: A CASE STUDY OF AN ASSEMBLAGE OF
REVUELTOSAURUS CALLENDERI FROM PETRIFIED FOREST NATIONAL PARK, ARIZONA

Klein, H., Lucas, S. TRIASSIC ARCHOSAUR FOOTPRINTS: EVOLUTION AND DISTRIBUTION OF
TRACKMAKERS - AN UPDATE FROM RECENT DISCOVERIES AND RESEARCH

Von Baczko, M., Taborda, J., Desojo, J. FIRST APPROACH TO A RECONSTRUCTION OF THE
ADDUCTOR CHAMBER OF RIOJASUCHUS TENUISCEPS (ARCHOSAURIA: PSEUDOSUCHIA) FROM
THE LOS COLORADOS FORMATION, LATE TRIASSIC OF ARGENTINA

Hurlburt, G. FIRST REPORT OF AN ARACHNOID MATER IN A NON-AVIAN REPTILE, ALLIGATOR
MISSISSIPPIENSIS

Joneson, J., Elsey, R., Owerkowicz, T. TENOTOMY OF THE CAUDOFEMORALIS LONGUS MUSCLE IN
AMERICAN ALLIGATORS ELICITS NO CHANGES IN SKELETAL MORPHOLOGY DESPITE
SIGNIFICANT MUSCULAR CHANGES: UNEXPECTED IMPLICATIONS FOR THE EVOLUTION OF
THEROPOD LOCOMOTION

Garrity, B., Baier, D., Mortiz, S., Carney, R. MORPHOLOGY AND MOBILITY OF THE ALLIGATOR
SHOULDER GIRDLE

Desojo, J., Schoch, R. CRANIAL ANATOMY OF THE LARGE AETOSAUR PARATYPOTHORAX
ANDRESSORUM FROM THE UPPER TRIASSIC OF GERMANY

Drumbheller, S., Stocker, M., Nesbitt, S. DIRECT EVIDENCE OF TROPHIC INTERACTIONS BETWEEN
'APEX' PREDATORS IN THE UPPER TRIASSIC CHINLE FORMATION
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014
POSTER SESSION I (CONTINUED)

Butler, R., Sullivan, C., Ezcurra, M., Liu, J., Lecuona, A., Sookias, R. NEW CLADE OF ENIGMATIC
EARLY ARCHOSAURS YIELDS INSIGHTS INTO EARLY PSEUDOSUCHIAN PHYLOGENY AND THE
BIOGEOGRAPHY OF THE ARCHOSAUR RADIATION

Mateus, O., Clemmensen, L., Klein, N., Wings, O., Frobese, N., Milan, J., Adolfssen, J., Estrup, E. THE
LATE TRIASSIC OF JAMESON LAND REVISITED: NEW VERTEBRATE FINDINGS AND THE FIRST
PHYTOSAUR FROM GREENLAND

Paulina Carabajal, A., Lee, Y., Jacobs, L., Kobayashi, Y., Currie, P. COMPARISON OF THE
ENDOCRANIAL MORPHOLOGY OF THE NODOSAURID PAWPAWSAURUS AND ANKYLOSAURIDS
FROM NORTH AMERICA AND MONGOLIA, WITH COMMENTS ON THE PRESENCE OF THE
FLOCCULUS IN THE BRAIN OF NON-THEROPOD DINOSAURS

Nabavizadeh, A. EVOLUTIONARY TRENDS IN THE JAW APPARATUS OF ORNITHISCHIAN
DINOSAURS

Poole, K. ANEW PHYLOGENY OF IGUANODONTIAN DINOSAURS

Maiorino, L., Farke, A., Teresi, L., Kotsakis, T., Piras, P. MECHANICAL PERFORMANCE OF
CERATOPSIAN LOWER JAWS: NEW INSIGHT REVEALED BY FINITE ELEMENT ANALYSIS

Wosik, M., Evans, D., Therrien, F. SIZE-FREQUENCY DISTRIBUTIONS OF TWO HADROSAURID
DINOSAUR ASSEMBLAGES: IMPLICATIONS FOR AGING AND GROWTH RATES

Hobe, S. CRANIOFACIAL ONTOGENY OF CORYTHOSAURUS AND LAMBEOSAURUS: TOWARDS THE
ONTOGENETIC ACQUISITION OF PHYLOGENETIC CHARACTERS

Wavelet, P., Brink, K., Campione, N. E. TESTING INTER- AND INTRASPECIFIC VARIATION IN THE
JUGAL OF HADROSAURID DINOSAURS

Chiba, K., Brink, K., Wosik, M., Ryan, M., Evans, D. DIFFERING GROWTH STRATEGIES BETWEEN
SYMPATRIC, LARGE-BODIED HERBIVOROUS ORNITHISCHIAN DINOSAURS FROM THE OLDMAN
FORMATION (CAMPANIAN), ALBERTA, CANADA

Gasca, J., Canudo, J., Moreno-Azanza, M. AN APPROACH TO THE DIVERSITY OF IBERIAN
IGUANODONT DINOSAURS BASED ON THE EARLY BARREMIAN (EARLY CRETACEOUS) FOSSIL
RECORD FROM TERUEL PROVINCE, SPAIN

Arbour, V., Currie, P. UNUSUAL CRANIAL AND POSTCRANIAL ANATOMY IN THE ARCHETYPAL
ANKYLOSAURID ANKYLOSAURUS MAGNIVENTRIS

Osi, A. THE EVOLUTION OF FEEDING-RELATED CHARACTERS IN ANKYLOSAURS

Levitt-Bussian, C. BONE HISTOLOGY OF CENTROSAURINE CERATOPSID DINOSAURS FROM THE
CAMPANIAN OF SOUTHERN UTAH

Scheetz, R., Britt, B. THREE NEW ORNITHOPOD TAXA FROM THE EARLY CRETACEOUS (APTIAN -
ALBIAN) CEDAR MOUNTAIN FORMATION OF EASTERN UTAH, U.S.A., AND THE SHIFT TO THE
ORNITHISCHIAN-DOMINATED FAUNA OF THE CRETACEOUS

Ullmann, P., Nellermoe, R., Shaw, A., Lacovara, K. TAPHONOMY OF THE STANDING ROCK
EDMONTOSAURUS BONEBED, CORSON COUNTY, SOUTH DAKOTA: IMPLICATIONS FOR
BIOMOLECULAR PRESERVATION
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WEDNESDAY AFTERNOON, NOVEMBER 5§, 2014
POSTER SESSION I (CONTINUED)

Bertozzo, F., Maganuco, S., Fabbri, M., Dal Sasso, C. THE NEARLY COMPLETE SKELETON OF THE
HADROSAUR GRYPOSAURUS NOTABILIS AT THE MUSEO DI STORIA NATURALE DI MILANO:
REDESCRIPTION AND NEW INVESTIGATIONS IN THE CENTENNIAL OF THE SPECIES

Weaver, V., Goodwin, M., Horner, J. HISTOLOGY OF PACHYCEPHALOSAURID CRANIA REVEALS
EVIDENCE OF MULTIPLE TISSUE TYPES AND VARIABLE ORIGIN OF APICAL PATHOLOGIES

Hedrick, B., Lynch, E., Manning, P., Dodson, P. A GEOMETRIC MORPHOMETRIC APPROACH TO
QUANTIFYING THE INTERACTION BETWEEN BIOLOGIC AND TAPHONOMIC INFLUENCES ON
FOSSIL SHAPE VARIATION USING PSITTACOSAURUS

Druckenmiller, P., Mori, H., Erickson, G. M., Prieto-Marquez, A. ARCTIC HADROSAURID DIVERSITY
IN THE MAASTRICHTIAN: NEW DATA FROM THE PRINCE CREEK FORMATION OF NORTHERN
ALASKA

Fiorillo, A., McCarthy, P., Flaig, P. NICHE PARTITIONING BETWEEN THE TWO DINOSAURIAN
MEGAHERBIVORES, EDMONTOSAURUS AND PACHYRHINOSAURUS, IN THE CRETACEOUS ARCTIC
NORTH SLOPE, ALASKA (PRINCE CREEK FORMATION: EARLY MAASTRICHTIAN)

Morschhauser, E., You, H., Li, D., Dodson, P. JUVENILE CRANIAL MATERIAL OF AURORACERATOPS
RUGOSUS (CERATOPSIA: ORNITHISCHIA) AND IMPLICATIONS FOR THE PHYLOGENETIC
PLACEMENT OF JUVENILE SPECIMENS

Horner, J., Goodwin, M., Weaver, V. NERVE-LIKE STRUCTURES IN THE ENIGMATIC DOMES OF
PACHYCEPHALOSAURIDS

Mallon, J., Holmes, R., Farke, A., Anderson, J., Evans, D., Ryan, M. NEW SPECIMENS OF THE RARE
CHASMOSAURINE ARRHINOCERATOPS (DINOSAURIA: CERATOPSIDAE) FROM THE UPPER
CAMPANIAN-LOWER MAASTRICHTIAN HORSESHOE CANYON FORMATION OF ALBERTA

Burns, M., Currie, P. INTERNAL CRANIAL ANATOMY OF NODOSAURID ANKYLOSAURS
(DINOSAURIA: ORNITHISCHIA)

Higginson, D., Currie, P. COMPLEX DENTAL STRUCTURES IN CERATOPSIAN DINOSAURS

Moreno-Azanza, M., Gasca, J., Canudo, J. SPHEROOLITHIDAE EGGSHELLS FROM THE EARLY
CRETACEOUS OF EUROPE: IMPLICATIONS FOR THE EVOLUTION OF ORNITHISCHIAN
REPRODUCTION

Kruk, B., Burns, M., Currie, P. HISTOLOGICAL AND MORPHOLOGICAL ONTOGENY OF
PACHYRHINOSAURUS NASAL BOSSES

Kim, J., Lee, E., Kim, Y. COMPARATIVE STRUCTURE AND PHASE ANALYSES OF THE RIGHT AND
LEFT FEMORA OF KOREANOSAURUS BOSEONGENSIS FROM MACRO TO NANO SCALES

Bramble, K., Torices, A., Burns, M. E., Currie, P. REUNITING THE 'HEADLESS WONDER'
CORYTHOSAURUS EXCAVATUS (DINOSAURIA: HADROSAURIDAE) HOLOTYPE SKULL WITH ITS
DENTARY AND POSTCRANIUM

Kronauer, A., Sobral, G., Miiller, J. NEW INFORMATION ON THE INNER EAR OF THE
STEGOSAURIAN DINOSAUR KENTROSAURUS AETHIOPICUS BASED ON MICRO-COMPUTED
TOMOGRAPHY

Hayashi, S., Redelstorff, R., Mateus, O., Watabe, M., Carpenter, K. GIGANTISM OF STEGOSAURIAN
OSTEODERMS
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014
POSTER SESSION I (CONTINUED)

Huebner, T., Foth, C., Heinrich, W., Bussert, R. TAPHONOMY OF FOUR ASSOCIATED BONEBEDS OF
THE ORNITHOPOD DINOSAUR DYSALOTOSAURUS LETTOWVORBECKI FROM THE UPPER JURASSIC
TENDAGURU FORMATION, TANZANIA

Mallison, H., Schwarz-Wings, D., Tsai, H., Holliday, C., Mateus, O. FOSSIL LONGBONE CARTILAGE
PRESERVED IN STEGOSAURS?

Jimenez Huidobro, P., Otero, R., Soto-Acuiia, S., Caldwell, M. MOSASAUR RECORD (SQUAMATA:
MOSASAUROIDEA) FROM THE UPPER CRETACEOUS OF CHILE

Tuomola, A., Saila, L. K. BASAL DIVERGENCE IN ANGUIMORPHA ILLUMINATED BY A
CRETACEOUS GASTRIC PELLET

Japundzic, D., Krizmanic, K., Caldwell, M., Campbell, M., Palci, A. DIVERSITY AND
PALAEOECOLOGY OF UPPER CRETACEOUS NON-MOSASAUROID MARINE SQUAMATES FROM
THE ADRIATIC PLATFORM

Bastiaans, D., Schulp, A., Jagt,J. A PATHOLOGICAL MOSASAUR SNOUT FROM THE TYPE
MAASTRICHTIAN (SOUTHEASTERN NETHERLANDS)

Grigoriev, D. GIGANTIC MOSASAURUS HOFFMANNI (SQUAMATA, MOSASAURIDAE) FROM THE
LATE CRETACEOUS (MAASTRICHTIAN) OF PENZA, RUSSIA

Yilmaz, 1., Hosgor, 1., Tunoglu, C., Vincent, P., Houssaye, A., Bardet, N. A NEW MARINE VERTEBRATE
OUTCROP FROM THE LATE CRETACEOUS (CAMPANIAN) OF SOUTHEASTERN ANATOLIA,
TURKEY

Smith, K., Buchy, M., Ifrim, C., Padilla Gutierrez, J., Frey, E., Stinnesbeck, W., Gonzalez Gonzalez, A.
THE COMPLETE SKELETON OF A PRIMITIVE MOSASAURIAN FROM THE TURONIAN OF
NORTHEASTERN MEXICO

Nydam, R., Caldwell, M., Palci, A. REASSESSMENT OF CRANIAL ELEMENTS ASSIGNED TO THE
FOSSIL SNAKE CONIOPHIS PRECEDENS, LATE CRETACEOUS, NORTH AMERICA

Street, H., Caldwell, M. AN EMENDED DIAGNOSIS OF MOSASAURUS HOFFMANNII TO CLARIFY THE
CONCEPT OF MOSASAURUS

Rothschild, B., Everhart, M. ECOLOGICAL AND PHYSIOLOGICAL IMPLICATIONS OF VERTEBRAL
PATHOLOGY IN MOSASAURS

Connolly, A., Martin, L., Hasiotis, S. PALEOBIOGEOGRAPHIC INFLUENCE OF THE PARIETAL EYE
ON MOSASAURS

Driscoll, D., Stubbs, T. L., Dunhill, A., Benton, M. FOSSIL COMPLETENESS IN MOSASAURS

Bardet, N., Falconnet, J. NICHE PARTITIONING USING TOOTH MORPHOGUILDS IN MOSASAURID
FAUNAS FROM THE MAASTRICHTIAN PHOSPHATES OF MOROCCO: A QUANTITATIVE APPROACH

D'Orazi Porchetti, S., Bertini, R., Langer, M. MICROTECTONIC EFFECTS OF QUADRUPEDAL
FOOTPRINTS ON THE LEE FACE OF SAND DUNES FROM THE BOTUCATU FORMATION (LOWER
JURASSIC TO LOWER CRETACEOUS, BRAZIL): POSSIBLE INTERPRETATIONS

Crane, C., Brochu, C. FAUNAL ASSESSMENT AND PALEOECOLOGY OF THE ELIZABETHTOWN
LOCALITY: A LATE CRETACEOUS (CAMPANIAN) MICROVERTEBRATE SITE IN SOUTHEASTERN
NORTH CAROLINA.
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014
POSTER SESSION I (CONTINUED)

Boles, Z., Chin, K., Lacovara, K. COPROLITES FROM THE MAIN FOSSILIFEROUS LAYER OF THE
CRETACEOUS—PALEOGENE (K—PG) HORNERSTOWN FORMATION, NEW JERSEY

Holtz, T., Williams, S. A., Tremaine, K., Matthews, J. NEW ADDITIONS TO THE HELL CREEK
FORMATION (UPPER MAASTRICHTIAN) VERTEBRATE FAUNA OF CARTER COUNTY, MONTANA

Syme, C., Salisbury, S., Welsh, K., Roberts, E. SLOW BURIAL IN A FAST WORLD: UNUSUALLY HIGH
SKELETAL COMPLETENESS IN CHANNEL DEPOSITS

Gay, R. A HYPOTHESIZED VERTEBRATE FOOD WEB FOR THE EARLY JURASSIC
(SINEMURIAN/PLIENSBACHIAN) KAYENTA FORMATION IN NORTHERN ARIZONA

Averianov, A., Skutschas, P., Danilov, 1., Krasnolutskii, S., Martin, T. NON-MAMMALIAN
VERTEBRATE ASSEMBLAGE FROM THE MIDDLE JURASSIC OF BEREZOVSK QUARRY IN
WESTERN SIBERIA

Vincent, P., Suan, G., Suchéras-Marx, B., Williams, M., Martin, J. MARINE FOSSILIFEROUS STRATA
FROM BEAUJOLALIS (FRANCE) POINT TO AN EXTENSIVE TOARCIAN (LOWER JURASSIC)
KONSERVAT-LAGERSTATTE

Réper, M., Lopez-Arbarello, A., Rauhut, O., Ebert, M. VERTEBRATES FROM THE KIMMERIDGIAN
(LATE JURASSIC) OF BRUNN, SOUTHERN GERMANY: THE OLDEST VERTEBRATE FAUNA FROM
THE SOLNHOFEN ARCHIPELAGO

Greco, F., Kear, B., Campione, N. E., Niedzwiedzki, G. AN OLENEKIAN HIGH-LATITUDE
VERTEBRATE ASSEMBLAGE FROM THE SYDNEY BASIN, AUSTRALIA: TESTING GONDWANAN
FAUNAL SEGREGATION IN THE EARLIEST TRIASSIC.

Olori, J., Irmis, R., Pritchard, A., Turner, A., Stocker, M. R., Smith, N., Nesbitt, S. AMONG THE
RULING REPTILES: THE DIVERSE MICROVERTEBRATE ASSEMBLAGE OF THE HAYDEN QUARRY,
GHOST RANCH, NM

Gishlick, A., Fox, M., Parker, W., Behlke, A. BIODIVERSITY IN THE TRIASSIC: RESULTS OF THE
FIELD OPERATIONS OF THE YALE PEABODY MUSEUM IN THE PETRIFIED FOREST NATIONAL
PARK.

Nakajima, Y., Izumi, K. A NEW COPROLITE ASSEMBLAGE FROM THE UPPER OSAWA FORMATION
(SPATHIAN), NORTHEASTERN JAPAN: MARINE FANAL DIVERSITY AFTER THE END-PERMIAN
MASS EXTINCTION

Berrell, R., Haig, D., Kear, B. A RARE EARLY OLENEKIAN (EARLIEST TRIASSIC) MARINE
VERTEBRATE ASSEMBLAGE FROM THE KOCKATEA SHALE OF WESTERN AUSTRALIA.

Olsen, P., Geissman, J., Gehrels, G., Irmis, R., Kent, D., Martz, J., Mundil, R., Parker, W. THE
COLORADO PLATEAU CORING PROJECT (CPCP): PROVIDING A PRECISE NUMERICAL TIMESCALE
FOR TRIASSIC EARTH SYSTEM EVENTS AND PROCESSES

Choiniere, J., Benson, R., Irmis, R., Jinnah, Z. VOLCANIC TUFFS FROM THE ELLIOT FORMATION:
IMPLICATIONS FOR THE TRIASSIC—JURASSIC TERRESTRIAL BOUNDARY

Bandeira, K., Gallo, V., Martins Ferro, B., De Figueiredo, F. J., Ramos, R. R. C., Turbay, C. V. C. NEW
TAPHONOMIC METHODOLOGY FOR VERTEBRATE TEETH BASED ON MATERIAL COLLECTED OF
THE MARIA FARINHA FORMATION, PARAIBA BASIN, NE BRAZIL
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WEDNESDAY AFTERNOON, NOVEMBER 5§, 2014
POSTER SESSION I (CONTINUED)

124 Choo, B., Zhu, M. BIG FISH IN THE SILURIAN. LARGE SIZE AND TROPHIC SPECIALIZATION IN
OSTEICHTHYANS FROM THE LUDLOW KUANTI FORMATION OF YUNNAN, CHINA.

125 Vaskaninova, V. A UNIQUE OCCURRENCE OF A PSAMMOSTEID HETEROSTRACAN IN THE
LOWER-MIDDLE DEVONIAN (EMSIAN-EIFELIAN) BOUNDARY BEDS OF THE PRAGUE BASIN

126 Afanassieva, O., Karatajute-Talimaa, V. NEW OSTEOSTRACANS (AGNATHA, VERTEBRATA) FROM
THE LOWER DEVONIAN OF SEVERNAYA ZEMLYA ARCHIPELAGO, RUSSIA AND THE MODE OF
DEVELOPMENT OF THEIR EXOSKELETON

127 Glinskiy, V., Pinakhina, D. COMPUTER SIMULATION OF HYDRODYNAMIC PROPERTIES OF SOME
DEVONIAN PSAMMOSTEIDS (AGNATHA: HETEROSTRACI)

128 Hill, J., Donoghue, P., Rayfield, E. EVOLUTION OF THE LOWER JAW OF GNATHOSTOMES

129 Cherepanov, G., Ivanov, A. CELL IMPRINTS ON THE EXOSKELETAL ELEMENTS OF THE
PALEOZOIC SHARKS

130 Ivanov, A. EVOLUTION OF DENTITION IN THE PALEOZOIC JALODONTID SHARKS

131 Itano, W., Lucas, S. CAMPYLOPRION (CHONDRICHTHYES, EDESTOIDEA) FROM THE UPPER
PENNSYLVANIAN OF NEW MEXICO AND TEXAS AND A REINTERPRETATION OF TOXOPRION
LECONTEI

132 Smithson, T., Richards, K., Clack, J. CHONDRICHTHYAN DIVERSITY IN THE EARLY
CARBONIFEROUS: NEW EVIDENCE FROM THE TOURNAISIAN OF NORTHERN GREAT BRITAIN

133 Snyder, D., Pardo, J., Anderson, J. MICRO-CT SCANNING PROVIDES SUFFICIENT RESOLUTION AS
A NON-DESTRUCTIVE MEANS FOR STUDYING CHONDRICHTHYAN TOOTH HISTOLOGY

134 Johnson, G. THE APPARENT ABSENCE OF THE FRESHWATER XENACANTH SHARK
ORTHACANTHUS PLATYPTERNUS FROM THE BRIAR CREEK BONEBED, LOWER PERMIAN OF
TEXAS, USA

135 Pauliv, V., Dias, E., Sedor, F., Weinschiitz, L. ELASMOBRANCHII TEETH FROM THE LATE
CARBONIFEROUS-;EARLY PERMIAN ITARARE GROUP (PARANA BASIN), SOUTHERN BRAZIL

136  Da Silva, R. M., Gallo, V., Brito, P. AN OVERVIEW OF THE GENUS COELACANTHUS
(SARCOPTERYGII: ACTINISTIA) WITH EMPHASIS ON SOUTH AMERICAN OCCURRENCES

137 Uno, H., Kawabe, S., Kaneko, N., Sasaki, O., Kano, H. DESCRIPTION OF THE MIDDLE EAR CAVITY
OF DESMOSTYLUS (MAMMALIA, AFROTHERIA) USING HIGH-RESOLUTION X-RAY MICRO CT
SCAN

138 Matsui, K., Kawabe, S. THE OLDEST RECORD OF PALEOPARADOXIA FROM THE NORTHWEST
PACIFIC AND ITS IMPLICATION ON THE EARLY EVOLUTION OF PALEOPARADOXIINAE
(MAMMALIA, DESMOSTYLIA)

139 Von Koenigswald, W. DIFFERENT PATTERNS OF MASTICATION (POM) IN NEOGENE
PROBOSCIDEANS

140 Gohlich, U., Heissig, K. ARCHAEOBELODON VERSUS GOMPHOTHERIUM: OSTEOLOGICAL
INSIGHTS BASED ON A NEW PARTIAL SKELETON OF ARCHAEOBELODON (MAMMALIA,
PROBOSCIDEA) FROM THE MIDDLE MIOCENE OF SOUTHERN GERMANY
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014
POSTER SESSION I (CONTINUED)

Saegusa, H., Takai, M., Nishioka, Y., Htike, T., Maung Thein, Z. THE LATE CENOZOIC
PROBOSCIDEANS OF MYANMAR: A REAPPRAISAL.

Prado, J., Arroyo-Cabrales, J., Martinez-Maza, C., Alberdi, M. PROBOSCIDEAN EXTINCTION
CHRONOLOGY IN THE LATE QUATERNARY OF SOUTH AMERICA

Voegele, G. FEATURES OF FORELIMB MYOLOGY MAY PROVIDE MORPHOLOGICAL SUPPORT FOR
AFROTHERIA.

Tabuce, R., Benoit, J. A RE-EVALUATION OF MICROHYRAX LAVOCATI: IMPLICATIONS FOR THE
EARLY RADIATION OF THE ORDER HYRACOIDEA (MAMMALIA, AFROTHERIA)

Smith, K., Stynder, D. BIOGEOGRAPHY AND MOLAR MORPHOLOGY OF PLEISTOCENE AFRICAN
ELEPHANTS: NEW EVIDENCE FROM ELANDSFONTEIN, WESTERN CAPE PROVINCE, SOUTH
AFRICA

Semprebon, G., Rivals, F., Fahlke, J., Sanders, W., Lister, A., Gohlich, U. THE EFFECT OF INSULAR
DWARFISM ON DIETARY NICHE OCCUPATION IN PYGMY MAMMOTHS FROM THE CHANNEL
ISLANDS OF CALIFORNIA

Marinheiro, J., Mateus, O., Alaoui, A., Amani, F., Nami, M., Ribeiro, C. ELEPHAS AND OTHER
VERTEBRATE FOSSILS NEAR TAGHROUT, MOROCCO

Smith, G., Graham, R. EVOLUTIONARY, PHYLOGENETIC, AND FUNCTIONAL IMPLICATIONS OF
MAMMOTH MOLAR MORPHOLOGY AS MEASURED BY COMPUTED TOMOGRAPHIC (CT) SCANS

Cherney, M., Fisher, D., Hren, M. COMPARING STABLE ISOTOPE COMPOSITIONS OF HAIR IN A
MOTHER-CALF PAIR OF ELEPHANTS (LOXODONTA AFRICANA) DURING NURSING AND WEANING

Glamazdin, 1., Panova, O., Serdyuk, N., Maschenko, E. N. PRELIMINARY RESULTS OF
PARASITOLOGICAL RESEARCH ON A WOOLLY MAMMOTH, MAMMUTHUS PRIMIGENIUS FROM
TAIMYR PENINSULA, RUSSIA

Maschenko, E. N., Potapova, O., Tikhonov, A. A CRIPPLED YOUNG WOOLLY MAMMOTH
(MAMMUTHUS PRIMIGENIUS), FROM THE TAIMYR PENINSULA, RUSSIA: NEW DATA ON THE
ONTOGENETIC DEVELOPMENT OF THE SPECIES

Amson, E., Argot, C., McDonald, H., De Buffrénil, V., Laurin, M., Domning, D., De Muizon, C. THE
POSTCRANIUM OF THLASSOCNUS, THE MARINE SLOTH

Saarinen, J., Karme, A. MACROSCOPIC TOOTH WEAR AND DIETS OF EXTANT AND FOSSIL
XENARTHRANS (MAMMALIA, XENARTHRA)

Bergqvist, L., Pereira, P., Beltrame, L., Castro, M. THE MICROSTRUCTURE OF THE OSTEODERMS OF
THE OLDEST CINGULATE, RIOSTEGOTHERIUM YANEI, FROM THE ITABORAI BASIN, BRAZIL (LATE
PALEOCENE)

Beltrame, L., Pereira, P., Bergqvist, L. HISTOLOGICAL CHARACTERIZATION OF OSTEODERMS OF
TARDIGRADA (MAMMALIA, XENARTHRA) FROM PLEISTOCENE DEPOSITS OF BRAZIL.

Haupt, R., Desantis, L. R. PALEOECOLOGICAL INSIGHTS FROM DENTAL MICROWEAR TEXTURES
OF EXTINCT XENARTHRANS DURING GLACIAL AND INTERGLACIAL PERIODS IN PLEISTOCENE
FLORIDA

Marcé Nogué, J., Escrig, C., De Esteban-Trivigno, S., Fortuny, J. THE ROLE OF DESCRIPTIVE
STATISTICS IN FINITE ELEMENT RESULTS: A CINGULATA JAW AS A CASE STUDY
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WEDNESDAY AFTERNOON, NOVEMBER §, 2014
POSTER SESSION I (CONTINUED)

Santaella, B., Figueirido, B., Cascales-Miiana, B., Janis, C., Palmqvist, P. THE EFFECT OF SAMPLING
EFFORT ON MAMMALIAN PALEODIVERSITY: THE FOSSIL RECORD OF LARGE AND SMALL
MAMMALS COMPARED

Pineda-Munoz, S., Evans, A., Alroy, J. THE RELATIONSHIP BETWEEN DIET AND BODY MASS IN
MAMMALS

Evans, A. THE INHIBITORY CASCADE AS A GENERAL MECHANISM FOR INTEGRATION IN THE
MAMMALIAN PRIMARY DENTITION

Prothero, D. GARBAGE IN, GARBAGE OUT, THE EFFECT OF IMMATURE AND OUTDATED
TAXONOMY ON DATABASE COMPILATIONS OF NORTH AMERICAN MIOCENE LAND MAMMALS

Ladevéze, S. SOLVING THE MICROBIOTHERE MARSUPIALS RELATIONSHIPS WITHIN
AUSTRALIDELPHIA THROUGH THE REAPPRAISAL OF BASICRANIAL CHARACTERS

Laing, A., Dodson, P. NUTRIENT FORAMINA AS A POTENTIAL PROXY FOR VERTEBRATE
POSTURE

Cantalapiedra, J., Madern, A., Casanovas Vilar, 1., Eronen, J., Fortelius, M. A PALEOBIOGEOGRAPHIC
APPROACH TO THE VALLESIAN MAMMAL TURNOVER AT A CONTINENTAL SCALE

Madern, A., Van De Put, J., Casanovas Vilar, 1., Van Den Hoek Ostende, L. AT CLOSE RANGE:
MICROMAMMAL BIOGEOGRAPHY OF THE MIDDLE/LATE MIOCENE WITHIN THE IBERIAN
PENSINSULA

Hager, S., Mihlbachler, M., Beatty, B. INDENTATION HARDNESS OF TOOTH ENAMEL OF MULTIPLE
MAMMALIAN SPECIES AND THE ROLE OF ENAMEL MICROSTRUCTURE ON DENTAL WEAR
MECHANICS

Domingo, L., Domingo, M., Koch, P. CHARACTERIZATION OF PREDATOR-PREY INTERACTIONS IN
THE CONTEXT OF A LATE MIOCENE ENVIRONMENTAL PERTURBATION

Louys, J., Price, G., Herries, A. NEW INVESTIGATIONS INTO THE PLIOCENE-AGED VERTEBRATE
BEARING BEDS OF THE CHINCHILLA SAND FORMATION, NORTHEASTERN AUSTRALIA

Tejada-Lara, J., MacFadden, B., Salas-Gismondi, R., Baby, P., Antoine, P. ISOTOPE ECOLOGY OF A
NEW MAMMALIAN FAUNA FROM THE LATE MIDDLE MIOCENE OF TROPICAL SOUTH AMERICA
(PERUVIAN AMAZONIA)

Lehmann, T., Peppe, D., Driese, S., Jenkins, K., Sanders, W., McNulty, K. NEW FIELDWORK AT
KARUNGU (EARLY MIOCENE; LAKE VICTORIA, KENYA): PRELIMINARY PALEONTOLOGICAL
AND GEOLOGICAL RESULTS

Smith, M., Polly, P. REGIONAL FAUNAL DYNAMICS IN RESPONSE TO CLIMATE CYCLING
THROUGH PHYSIOGRAPHIC REGIONS

Memesh, A., Zalmout, 1., AI-Mufarreh, Y., Alagaili, A. REVISITING THE PLEISTOCENE VERTEBRATE
FAUNA OF AN NAFUD DESERT, NORTHWESTERN SAUDI ARABIA

Orcutt, J. PALEOECOLOGY, PRESERVATIONAL ENVIRONMENT, AND PLEISTOCENE
OCCURRENCE PATTERNS
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November 2014—PROGRAM AND ABSTRACTS

WEDNESDAY AFTERNOON, NOVEMBER 5, 2014
POSTER SESSION I (CONTINUED)
Dantas, M., Cherkinsky, A., Bocherens, H., Drefahl, M., Franca, L., Bernardes, C., Avilla, L. ISOTOPIC
SIGNATURE (A"C, A"™0) OF THE PALEOECOLOGY AND NICHE PARTITIONING OF THE

PLEISTOCENE MEGAFAUNA FROM BRAZILIAN INTERTROPICAL REGION, NORTHEASTERN
BRAZIL

Price, G., Louys, J., Cramb, J., Feng, Y., Nguyen, A. TRACKING AUSTRALIAN PLEISTOCENE
MEGAFAUNAL EXTINCTIONS THROUGH THE TROPICS

Jass, C., Beaudoin, A., Brink, J. POST-GLACIAL MAMMAL REMAINS FROM COLD LAKE, ALBERTA,
CANADA

Wallace, S., Schubert, B., Mead, J., Short, R., Doby, J., Swift, S. RECENT FINDS FROM THE LATEST
MIOCENE/EARLY PLIOCENE GRAY FOSSIL SITE LAGERSTATTEN OF EASTERN TENNESSEE,
SOUTHERN APPALACHIANS, USA

Njau, J., Pante, M., De La Torre, I., McHenry, L. PALEOENVIRONMENTS OF BED II, OLDUVAI
GORGE, TANZANIA

Buckley, M., Carlini, A., Manning, P., Rybczynski, N. RECONSTRUCTING MOLECULAR
PHYLOGENIES OF EXTINCT VERTEBRATES USING COLLAGEN SEQUENCES

Colleary, C., Vinther, J., Dolocan, A., Gardner, J. A STATISTICAL AND MASS SPECTROMETRIC
CHARACTERIZATION OF THE MOLECULAR PRESERVATION OF MELANIN

THURSDAY MORNING, NOVEMBER 6, 2014

ROMER PRIZE SESSION
ESTREL BERLIN, HALL A
MODERATOR: David Fox

Yi, H. RESOLVING THE LOCOMOTORY ECOLOGY OF THE ANCESTRAL SNAKE: LISTENING TO
WHAT THE EAR TELLS US

Vietti, L. INSIGHTS INTO THE MICROBIOME ASSOCIATED WITH BONE DECAY DURING EARLY
DIAGENESIS FROM RRNA GENE SEQUENCING OF BIOFILMS FROM ACTUALISTIC EXPERIMENTS

Schmitt, A. ACCELERATING OUR UNDERSTANDING OF THE INNER EAR OF
SAUROPODOMORPHA: FIRST GLOBAL, STATISTICAL ANALYSIS OF SEMICIRCULAR CANALS OF
DIPLODOCID AND MACRONARIAN DINOSAURS AND ITS IMPLICATION FOR NECK-POSTURE

Rabi, M. ORIGIN AND EARLY EVOLUTION OF SEA TURTLES

Pimiento, C. EXTINCTION AND BODY SIZE PATTERNS OF THE GIANT SHARK CARCHAROCLES
MEGALODON

Kolb, C. BONE AND TOOTH GROWTH IN FOSSIL AND RECENT DEER AND IMPLICATIONS FOR
BODY SIZE AND LIFE HISTORY EVOLUTION

Jones, K. THE AXIAL SKELETON: A MISSING PUZZLE PIECE IN THE EVOLUTION OF CURSORIAL
LOCOMOTION IN HORSES

Grass, A. SLOTH ONTOGENETIC TRAJECTORIES AND IMPLICATIONS FOR CONVERGENCE IN
BRADYPUS AND CHOLOEPUS

BREAK
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THURSDAY MORNING, NOVEMBER 6, 2014
ROMER PRIZE SESSION (CONTINUED)

Dunn, R. HOW OPEN IS 'OPEN HABITAT"? QUANTIFYING AND RECONSTRUCTING THE
ENVIRONMENTAL CONTEXT FOR VERTEBRATE EVOLUTION DURING THE CENOZOIC USING THE
LEAF AREA INDEX

Cuff, A. THE FUNCTIONAL MECHANICS OF ORNITHOMIMOSAUR AND THEROPOD CRANIA

Clarke, J. ELEVATED RATES OF MORPHOLOGICAL EVOLUTION AND GREATER
MORPHOLOGICAL INNOVATION IN FOSSIL TELEOSTS WITH DUPLICATE GENOMES

Button, D. BIOMECHANICAL INSIGHTS INTO THE CRANIODENTAL EVOLUTION OF
SAUROPODOMORPH DINOSAURS

Burch, S. OSTEOLOGICAL, MYOLOGICAL, AND PHYLOGENETIC TRENDS OF FORELIMB
REDUCTION IN NONAVIAN THEROPOD DINOSAURS

Brown, C. QUANTITATIVELY TESTING EVOLUTIONARY MODES IN CENTROSAURINE
CERATOPSIDS (ORNITHISCHIA, DINOSAURIA) FROM THE DINOSAUR PARK FORMATION (LATE
CRETACEOUS) OF ALBERTA, INCORPORATING ANALYSES OF MISSING DATA IN
MORPHOMETRICS, AND STRATIGRAPHIC UNCERTAINTY

Brocklehurst, N. INNOVATION, EXTINCTION AND RATES OF CLADOGENESIS IN EARLY
AMNIOTES

Bales, A. THE PHYLOGENETIC POSITION OF PROCONSUL AND THE IMPORTANCE OF MOSAIC
EVOLUTION IN THE ORIGINATION OF CROWN CATARRHINE LINEAGES

THURSDAY MORNING, NOVEMBER 6, 2014

TECHNICAL SESSION VI
ESTREL BERLIN, HALL C
MODERATORS: Paul Morse and Susanne Cote

Schmerge, J., Burnham, D. INTERPRETATION OF BURROWING BEHAVIOR FROM INCISOR
MORPHOLOGY OF FOSSORIAL RODENTS

Kraatz, B., Sherratt, E. EVOLUTION, ECOLOGY, AND MODULARITY OF THE LAGOMORPH SKULL
Tomiya, S., Miller, L. EVOLUTION OF MAXIMUM BODY SIZE IN NORTH AMERICAN LAGOMORPHS
Flynn, L. THE MIDDLE MIOCENE DORMOUSE DATUM IN THE SIWALIKS OF SOUTH ASIA

Smiley, T., Badgley, C., Hyland, E., Cotton, J., Reynolds, R. COUPLING ENVIRONMENTAL CHANGE
AND ECOLOGICAL RESPONSE: THE MIOCENE OF THE MOJAVE DESERT, CALIFORNIA

Bertrand, O., Amador-Mughal, F., Silcox, M. VIRTUAL ENDOCAST OF PARAMYS DELICATUS
(RODENTIA, ISCHYROMYIDAE) AND BRAIN EVOLUTION IN EARLY RODENTS

Morse, P., Strait, S., Bloch, J., Boyer, D., Dunn, R. H. PRIMATE BODY SIZE ACROSS THE
PALEOCENE—EOCENE THERMAL MAXIMUM IN NORTH AMERICA

Silcox, M., Rose, K., Chew, A. EARLY EOCENE MICROSYOPINE MICROSYOPIDS (MAMMLIA,
PRIMATES) FROM THE SOUTHERN BIGHORN BASIN, WYOMING: EVIDENCE FOR CLADOGENETIC
SPECIATION AND EVOLUTIONARY RESPONSE TO CLIMATE CHANGE

BREAK
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THURSDAY MORNING, NOVEMBER 6, 2014
TECHNICAL SESSION VI (CONTINUED)

10:15 Beard, K., Coster, P., Marivaux, L., Salem, M., Chaimanee, Y., Jaeger, J. NONRANDOM BUT
UNPARSIMONIOUS PATTERNS OF MAMMALIAN DISPERSAL BETWEEN ASIA AND AFRICA
DURING THE LATER PALEOGENE

10:30 Kemp, A., Barr, W. RATES OF HOMOPLASY IN THE MAMMALIAN SKELETON AND APPLICATION
TO THE PRIMATE FOSSIL RECORD

10:45 Asher, R., Pattinson, D., Thompson, R. PHYLOGENY, PALEONTOLOGY, AND PRIMATES: DO
INCOMPLETE FOSSILS BIAS THE TREE OF LIFE?

11:00 Cote, S., McNulty, K., Nengo, I. LIMNOPITHECUS EVANSI IS NOT LOMORUPITHECUS HARRISONI:
IMPLICATIONS FOR ENDEMISM IN THE FOSSIL CATARRHINE COMMUNITIES OF EAST AFRICA

11:15 Casanovas Vilar, 1., Kimura, Y., Flynn, L., Alba, D., Pilbeam, D., Moya-Sola, S. THE END OF THE
MIOCENE HOMINOID RADIATION IN EURASIA: NEW INSIGHTS PROVIDED BY STABLE ISOTOPE
ANALYSIS OF TOOTH ENAMEL IN MUROID RODENTS

11:30 Almécija, S., Tocheri, M., Patel, B., Orr, C., Jungers, W. ON THE EVOLUTION OF HUMAN AND APE
HAND PROPORTIONS

11:45 Scott, N., Strauss, A., Neubauer, S., Hublin, J., Gunz, P. DEVELOPMENTAL AND EVOLUTIONARY
CRANIAL INTEGRATION IN EXTANT GREAT APES

12:00 Wroe, S., D’ Anastasio, R., Tuniz, C., Mancini, L., Cesana, D., Dreossi, D., Ravichandiran, M., Attard, M.,
Parr, W., Agur, A. MICRO-BIOMECHANICS OF THE KEBARA 2 HYOID AND ITS IMPLICATIONS
FOR SPEECH IN NEANDERTHALS

THURSDAY MORNING, NOVEMBER 6, 2014

TECHNICAL SESSION VII
ESTREL BERLIN, HALL D
MODERATORS: Martin Ezcurra and Kevin Padian

8:00 Peecook, B., Sidor, C. A., Smith, R., Huttenlocker, A. A NOVEL ARCHOSAUROMORPH FROM
ANTARCTICA INCREASES SAURIAN DIVERSITY IN THE IMMEDIATE WAKE OF THE END-
PERMIAN MASS EXTINCTION

8:15  Ezcurra, M., Butler, R. TAXONOMY AND ONTOGENY OF PROTEROSUCHIDAE (DIAPSIDA:
ARCHOSAUROMORPHA): IMPLICATIONS FOR THE TEMPO AND MODE OF EARLY
ARCHOSAURIFORM EVOLUTION

8:30  Stocker, M., Nesbitt, S., Criswell, K., Parker, W., Brown, M., Rowe, T. EARLY ARCHOSAUROMORPH
DISPARITY IS REPEATED BY DINOSAURS: CONVERGENCE OF PACHYCEPHALOSAURID CRANIAL
MORPHOLOGY BY A NEW DOME-HEADED ARCHOSAURIFORM FROM THE UPPER TRIASSIC OF
TEXAS

8:45  Sobral, G., Miiller, J. EVOLUTIONARY ORIGINS OF IMPEDANCE-MATCHING HEARING IN
ARCHOSAURIA

9:00 Dzikiewicz, K., Drymala, S., Schneider, V., Zanno, L. ONTOGENY AND GROWTH IN BASAL
CROCODYLOMORPHS AND THEIR CLOSE RELATIVES

9:15  Foffa, D., Young, M., Brusatte, S. THE CRANIAL ANATOMY AND FEEDING ECOLOGY OF
TYRANNONEUSTES LYTHRODECTIKOS (CROCODYLOMORPHA: METRIORHYNCHIDAE) FROM THE
MIDDLE JURASSIC OF EUROPE
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THURSDAY MORNING, NOVEMBER 6, 2014
TECHNICAL SESSION VII (CONTINUED)

Miiller, J., Bussert, R., Klein, N., Nafi, M., Salih, K., Evans, D. A NEW DUROPHAGOUS CROCODILE
FROM THE LATE CRETACEOUS OF SUDAN

Gignac, P. INSIGHTS INTO THE FUNCTIONAL EVOLUTION OF THE CROCODYLOMORPH TROPHIC
APPARATUS GLEANED FROM THE ONTOGENY OF EXTANT CROCODYLIAN FEEDING
BIOMECHANICS

BREAK

Mannion, P., Judd, J., Butler, R., Benson, R., Carrano, M., Tennant, J., Upchurch, P., Pol, D. CLIMATE
DRIVES SPATIOTEMPORAL PATTERNS IN CROCODYLOMORPH DIVERSITY

Wilberg, E. PATTERNS OF CROCODYLIFORM CRANIAL DISPARITY THROUGH THE MESOZOIC
AND CENOZOIC USING A NOVEL METHOD OF PHYLOGENETIC CORRECTION FOR DISPARITY
ANALYSIS OF CONTINUOUS DATA

Baier, D., Moritz, S., Carney, R., Garrity, B. ALLIGATOR (4ALLIGATOR MISSISSIPPIENSIS) SHOULDER
GIRDLE MOBILITY DURING HIGH WALKS

Cerio, D. G., Ridgely, R., Witmer, L. PEERING INTO THE PAST: SOFT-TISSUE RECONSTRUCTION, 3D
MODELING, AND THE VISUAL APPARATUS OF THE EXTANT RELATIVES OF DINOSAURS

Vinther, J. PALEO-COLOR: TOWARDS A COMPLEMENTARY TOOL KIT

Padian, K., Horner, J. EMPIRICAL TESTS OF WHETHER SPECIES RECOGNITION OR SEXUAL
SELECTION IS A BETTER EXPLANATION OF 'BIZARRE STRUCTURES' IN DINOSAURS AND
PTEROSAURS

Unwin, D., Lii, J., Pu, H., Jin, X. PTEROSAUR TAILS TELL TALES OF MODULARITY AND
HETEROCHRONY IN THE EVOLUTION OF THE PTERODACTYLOID BAUPLAN

Dean, C., Mannion, P., Butler, R. THE COMPLETENESS OF THE FOSSIL RECORD OF PTEROSAURS:
IMPLICATIONS FOR THEIR DIVERSITY AND EVOLUTION THROUGH THE MESOZOIC

THURSDAY AFTERNOON, NOVEMBER 6, 2014
SYMPOSIUM 2: THE INFLUENCE OF R. MCNEILL ALEXANDER ON
PALAEOBIOLOGICAL INFERENCES
ESTREL BERLIN, HALL A
MODERATORS: John R. Hutchinson and Eric Snively

Palmer, C., Habib, M. ALL TIME GIANTS OF THE AIR: NEW APPROACHES TO CALCULATING THE
LIMITS TO THE SIZE OF PTEROSAURS

Christian, A., Sander, M. SAUROPOD NECKS: MECHANICS AND BENEFITS OF AN EXTREME
STRUCTURE.

Rayfield, E., Conium, R., Benson, R., Anderson, P. ECOMORPHOLOGICAL AND FUNCTIONAL
VARIATION IN THE THEROPOD DINOSAUR MANDIBLE

Snively, E., Ridgely, R., Witmer, L. ENERGETICS INFERENCES OF NECK MUSCLE SIZE AND HEAD
ACCELERATIONS OF LARGE THEROPOD DINOSAURS

Preuschoft, H. BIOMECHANICAL REASONS FOR DEVELOPING THE CHARACTERISTIC SHAPES OF
RIBS AND RIBCAGES IN CURSORIAL MAMMALS

© 2014 by the Society of Vertebrate Paleontology
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THURSDAY AFTERNOON, NOVEMBER 6, 2014
SYMPOSIUM 2: THE INFLUENCE OF R. MCNEILL ALEXANDER ON
PALAEOBIOLOGICAL INFERENCES (CONTINUED)

Janis, C., Janis, C., Kuchenbecker, K., Figueirido, B. LOCOMOTION IN EXTINCT GIANT
KANGAROOS: WERE STHENURINES HOP-LESS MONSTERS?

Hutchinson, J., Allen, V., Regnault, S. THE FORGOTTEN LEVER: MECHANICS AND EVOLUTION OF
THE PATELLAR SESAMOID IN BIRDS

Otero, A., Hutchinson, J. R., Pol, D. FORELIMB BIOMECHANICS OF MUSSAURUS PATAGONICUS
(DINOSAURIA, SAUROPODOMORPHA): INSIGHTS FROM THREE DIMENSIONAL COMPUTER
MODELING

Sellers, W., Manning, P. THE APPLICATIONS OF EVOLUTIONARY ROBOTICS TO
RECONSTRUCTING LOCOMOTION IN EXTINCT ANIMALS

Falkingham, P., Gatesy, S. THE BIRTH OF A DINOSAUR TRACK: SUB-SURFACE 3-D MOTION
RECONSTRUCTION AND DISCRETE ELEMENT SIMULATION REVEAL FOOTPRINT 'ONTOGENY"

THURSDAY AFTERNOON, NOVEMBER 6, 2014

TECHNICAL SESSION VIII
ESTREL BERLIN, HALL C
MODERATORS: Ross Secord and Matthew Borths

Theodor, J., Rankin, B., Fox, J., Barron-Ortiz, C. R., Chew, A., Holroyd, P., Ludtke, J., Yang, X. USING
THE EXTENDED PRICE EQUATION TO QUANTIFY SPECIES SELECTION IN LATEST PALEOCENE
AND EARLIEST EOCENE MAMMALS

Secord, R., Williamson, T., Peppe, D., Brusatte, S. TESTING THE LINK BETWEEN CLIMATE CHANGE
AND MAMMALIAN FAUNAL TURNOVER DURING THE EARLY PALEOCENE WITH A NEW STABLE
ISOTOPE RECORD FROM THE SAN JUAN BASIN, NEW MEXICO

Rose, K., Holbrook, L., Rana, R., Kumar, K., Jones, K., Ahrens, H. E., Missiaen, P., Sahni, A., Smith, T.
EARLY EOCENE CAMBAYTHERES FROM INDO-PAKISTAN ARE THE SISTER GROUP OF
PERISSODACTYLS

Franzen, J., Aurich, C., Habersetzer, J. A PREGNANT MARE WITH FETUS OF EUROHIPPUS
MESSELENSIS MAMMALIA, PERISSODACTLYA, EQUIDAE) FROM THE EARLY MIDDLE EOCENE
OF MESSEL PIT (GERMANY)

Gheerbrant, E., Amaghzaz, M., Bouya, B., Goussard, F., Letenneur, C. DISCOVERY OF THE SKULL OF
OCEPEIA (MIDDLE PALEOCENE OF MOROCCO): FIRST CLUE ON THE BASAL RADIATION OF
AFROTHERIA AND PAENUNGULATA (PLACENTALIA)

Sanders, W., Seiffert, E. PROBOSCIDEANS FROM THE LATE EOCENE BIRKET QARUN FORMATION
OF NORTHERN EGYPT, AND THEIR BIOCHRONOLOGICAL IMPLICATIONS

Smith, T., Rana, R., Kumar, K., Zack, S., Solé, F., Rose, K., Missiaen, P., Singh, L., Sahni, A. NEW
SPECIMENS OF INDOHYAENODON RAOI FROM THE EARLY EOCENE OF VASTAN MINE, INDIA AND
THEIR IMPLICATIONS FOR PHYLOGENY AND BIOGEOGRAPHY OF HYAENODONTID MAMMALS

Borths, M. THE PHYLOGENETIC RELATIONSHIPS AND BIOGEOGRAPHY OF AFRICAN
HYAENODONTIDAE

Habersetzer, J., Engels, S., Gunnell, G., Simmons, N. ECOLOGY AND TAXONOMY OF MESSEL BATS

37



THURSDAY AFTERNOON, NOVEMBER 6, 2014
TECHNICAL SESSION VIII (CONTINUED)

4:00 Emerson, C., Anemone, R. A MULTI-SCALE, GEOSPATIAL MODEL FOR IDENTIFYING PRODUCTIVE
FOSSIL LOCALITIES IN THE GREAT DIVIDE BASIN, WYOMING

THURSDAY AFTERNOON, NOVEMBER 6, 2014
TECHNICAL SESSION IX
ESTREL BERLIN, HALL D
MODERATORS: Sarah Werning and Michael Caldwell

1:45  Gearty, W., Gauthier, J. RESOLVING THE RELATIONSHIPS OF THE SQUAMATE TREE OF LIFE: AN
ASSESSMENT OF NEW APPROACHES AND PROBLEMS

2:00  Polcyn, M., Jacobs, L., Strganac, C., Mateus, O., Myers, S., May, S., Araujo, R., Schulp, A., Morais, M.
GEOLOGY AND PALEOECOLOGY OF A MARINE VERTEBRATE BONEBED FROM THE LOWER
MAASTRICHTIAN OF ANGOLA

2:15  Campbell, M., Caldwell, M. EVIDENCE OF CONVERGENCE IN THE MIDDLE EAR ANATOMY OF
LATE CRETACEOUS MOSASAUROIDS (SQUAMATA)

2:30  Simoes, T., Caldwell, M., Nydam, R. REASSESSMENT OF POLYGLYPHANODON (SQUAMATA:
BORIOTEIIOIDEA) AND THE EVOLUTION OF THE LOWER TEMPORAL BAR IN SQUAMATES

2:45  Conrad,J. THE LIZARD (SQUAMATA) IN COMPSOGNATHUS (THEROPODA) IS A NEW SPECIES,
NOT BAVARISAURUS

3:00 Caldwell, M., Nydam, R., Palci, A., Apesteguia, S. THE OLDEST KNOWN FOSSIL SNAKES: A
TEMPORAL RANGE EXTENSION OF 70 MILLION YEARS

3:15 Hsiang, A., Field, D., Behlke, A., Davis, M., Racicot, R., Webster, T., Gauthier, J. SYNTHESIS OF FOSSIL
AND MODERN DATA SHEDS LIGHT ON EARLY SNAKE ECOLOGY, BEHAVIOR, AND
EVOLUTIONARY HISTORY

3:30 Werning, S., Head, J., Bloch, J. BONE HISTOLOGY AND GROWTH IN THE LARGEST KNOWN
SNAKE, TITANOBOA CERREJONENSIS

3:45  Mahlow, K., Head, J., Miiller, J. THE FIRST ARTICULATED SKULL OF A MIOCENE NATRICINE
SNAKE AS REVEALED BY X-RAY COMPUTED TOMOGRAPHY

4:.00 Kemp, M., Hadly, E. SELECTIVITY AND HETEROGENEITY OF EXTINCTION IN CARIBBEAN
LIZARD COMMUNITIES

THURSDAY, NOVEMBER 6, 2014

POSTER SESSION II
ESTREL BERLIN, ECC ROOMS 2 AND 3 AND FOYER
Authors must be present from 4:15 - 6:15 pm
Posters must be removed by 6:30 pm

Posters Associated with Symposia 2: The Influence of R. McNeill Alexander on Paleobiological Inferences

29 Milan, J., Gravesen, O., Loope, D. DINOSAUR TECTONICS-;WHEN BIOMECHANICS MEET
STRUCTURAL GEOLOGY

30 Razzolini, N., Vila, B., Falkingham, P., Galobart, A. SUBSTRATE PROPERTIES AND FOOT ANATOMY:
TWO OF THE VARIABLES CONTROLLING DINOSAUR TRACK MORPHOLOGY

38 © 2014 by the Society of Vertebrate Paleontology
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

Biiker, M., Hage, J., Falkingham, P. COMPLEX SUBSTRATES REDUCE THE SPECIFICITY OF THE
GOLDILOCKS EFFECT IN TRACK FORMATION

Barta, D., Varricchio, D. J., Jackson, F., Norell, M., Jin, X. THE EVOLUTION OF DINOSAUR EGGS:
EVIDENCE FROM A PHYLOGENETIC ANALYSIS UTILIZING TOPOLOGIC CONSTRAINTS

MacLaren, J., Anderson, P., Barrett, P., Rayfield, E. HERBIVOROUS DINOSAUR DISPARITY AND ITS
RELATIONSHIP TO EXTRINSIC EVOLUTIONARY AND ECOLOGICAL DRIVERS

Benson, R., Campione, N. E., Evans, D. DINOSAUR BODY SIZE MAXIMA DRIVEN BY GLOBAL
TEMPERATURE

Kubo, T. A NEW METHOD FOR CHRONOBIOGEOGRAPHY USING PATRISTIC DISTANCES

Matthews, N., Pond, S., Breithaupt, B. A MULTI-DIMENSIONAL LOOK AT MORPHOLOGICAL
VARIATION IN ICHNOFAUNA: TRACKING CHANGES WITHIN AND BETWEEN ICHNOTAXA

May, K., Druckenmiller, P., McCarthy, P., Hurum, J., Rousseau, J., Anderson, K. TRACKING
DINOSAURS ALONG THE YUKON RIVER: A NEW DINOSAUR-DOMINATED ICHNOFOSSIL
ASSEMBLAGE FROM THE MID-CRETACEOUS ARCTIC OF ALASKA

Vila, B., Garcia-Sellés, A., Blanco, A., Moreno-Azanza, M. PALEOENVIRONMENTAL DISTRIBUTION
OF THE LATEST CRETACEOUS DINOSAURS IN SOUTHWESTERN EUROPE

Sellés, A., Vila, B., Moreno-Azanza, M. NESTING SITE PREFERENCE IN THE LATEST CRETACEOUS
DINOSAURS FROM SOUTHWESTERN EUROPE

Salisbury, S., Romilio, A., Herne, M., Tucker, R., Nair, J. THE EARLY CRETACEOUS DINOSAURIAN
ICHNOFAUNA OF THE BROOME SANDSTONE FROM THE WALMADANY AREA (JAMES PRICE
POINT) OF THE DAMPIER PENINSULA, WESTERN AUSTRALIA

Makovicky, P., Shinya, A., Zanno, L. NEW ADDITIONS TO THE DIVERSITY OF THE MUSSENTUCHIT
MEMBER, CEDAR MOUNTAIN FORMATION DINOSAUR FAUNA

Jirak, D., Janacek, J., Currie, P., Kundrat, M. APPROXIMATE BRAIN PROPORTIONS DERIVED FROM
THE ENDOCAST OF A JUVENILE HADROSAUR DINOSAUR

Pond, S., Lockley, M., Breithaupt, B., Matthews, N., Lockwood, J. TRACKING DINOSAURS ON THE
ISLE OF WIGHT

Britt, B., Eberth, D., Clark, J., Peng, G., Shan, J., Xu, X., Fukui, K., Christiansen, E., Scheetz, R.
DETRITAL ZIRCONS PROVIDE MAXIMUM DEPOSITIONAL AGE BRACKET FOR THE
XIASHAXIMIAO FORMATION, SICHUAN, CHINA

Hoffman, E., Dodson, P. EXAMINING TAPHONOMIC BIAS IN THE MORRISON FORMATION (LATE
JURASSIC: KIMMERIDGIAN) OF THE WESTERN UNITED STATES

Breithaupt, B., Matthews, N., Pifiuela, L., Garcia-Ramos, J., Connely, M. WYOMING MEGATRACKS
AND MEGATRACKSITES: WHEN SIZE MATTERS HOW DO THEY MEASURE UP?

Sarigiil, V. LATE TRIASSIC DOCKUM DINOSAUROMORPHS: NEW LIGHT ON THE ORIGIN AND
EARLY EVOLUTION OF DINOSAURS

Holliday, C., Sellers, K., Davis, J., Middleton, K., Witmer, L. MODELING CRANIAL BIOMECHANICS IN
ARCHOSAURS USING 3D COMPUTATIONAL METHODS
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

Stockdale, M., Benton, M., Matteus, O. CRACKING DINOSAUR ENDOTHERMY: PALEOPHYSIOLOGY
UNSCRAMBLED

Cordero, S., Hedrick, B., Dodson, P. A GEOMETRIC MORPHOMETRIC ANALYSIS OF ARCHOSAUR
CLAW SHAPE AND ITS IMPLICATIONS FOR KERATINOUS SHEATH MORPHOLOGY IN EXTINCT
TAXA

Nyakatura, J. A THREE-DIMENSIONAL DIGITAL RECONSTRUCTION OF THE STEM AMNIOTE
OROBATES PAPSTI (DIADECTIDAE) AS A PLATFORM FOR LOCOMOTOR INFERENCE

Mazierski, D., Reisz, R. NEW MATERIALS OF PETROLACOSAURUS KANSENSIS (DIAPSIDA:
ARAEOSCELIDAE), THE EARLIEST KNOWN DIAPSID FROM THE UPPER PENNSYLVANIAN OF
KANSAS, PROVIDE INSIGHT INTO EARLY TETRAPOD MORPHOLOGY AND LOCOMOTION

Bulanov, V., Sennikov, A. NEW LOCALITIES OF THE UPPER PERMIAN GLIDING DIAPSIDS
(WEIGELTISAURIDAE) IN EUROPEAN RUSSIA

Tsuji, L., Reisz, R. A BASAL PAREIASAUROMORPH PARAREPTILE FROM THE PERMIAN
CHICKASHA FORMATION OF OKLAHOMA AND ITS PALEOBIOGEOGRAPHIC SIGNIFICANCE

Canoville, A., Thomas, D., Chinsamy-Turan, A. INSIGHTS INTO THE PALAEOBIOLOGY OF MIDDLE
PERMIAN PAREIASAURS FROM STABLE LIGHT ISOTOPE ANALYSIS AND BONE
MICROSTRUCTURE

MacDougall, M., Leblanc, A., Reisz, R. PLICIDENTINE AMONG EARLY PERMIAN PARAREPTILES,
ITS FUNCTIONAL AND PHYLOGENETIC SIGNIFICANCE

Jung, J., Sumida, S. A JUVENILE SPECIMEN OF THE MULTIPLE-TOOTH-ROWED REPTILE
LABIDOSAURIKOS (EUREPTILIA, CAPTORHINIDAE, MORADISAURINAE) FROM THE LOWER
PERMIAN OF NORTH-CENTRAL TEXAS

Benito Moreno, J., Evans, S. BONES IN A HOLE: A NEW LATE TRIASSIC REPTILIAN FISSURE
ASSEMBLAGE FROM A BOREHOLE IN SOUTH WALES, UK.

Ray, S., Mukherjee, D. BONE DEGRADATION IN A LATE TRIASSIC RHYNCHOSAUR: SIGNATURES
OF FUNGAL EROSION?

Sulej, T., Niedzwiedzki, G., Szczygielski, T., Tadanda, M. A NEW TRIASSIC (LADINIAN) ASSOCIATION
WITH A LARGE TEMNOSPONDYL, SAUROPTERYGIANS, A GIGANTIC PROLACERTIFORM, AND AN
ARCHOSAURIFORM IN MIEDARY (SOUTHERN POLAND)

During, M., Reumer, J. ANISIAN (~ 245 MA) REPTILIAN TRACKS FROM WINTERSWIJK; WHAT HAS
LED TO THEIR PRESERVATION, AND WHO LEFT THEM?

Kim, R., Evans, D. RELATIONSHIPS AMONG BRAIN, ENDOCRANIAL CAVITY, AND BODY SIZES IN
REPTILES

Matsumoto, R., Evans, S. FUNCTIONAL MORPHOLOGY OF THE PALATAL DENTITION IN THE
REPTILIAN GROUP, CHORISTODERA

Danilov, L., Obraztsova, E., Syromyatnikova, E., Averianov, A., Chen, W., Jin, J. CRANIAL
MORPHOLOGY AND PHYLOGENY OF CARETTOCHELYID TURTLES

Anquetin, J., Piintener, C., Billon-Bruyat, J. A NEW TURTLE ASSEMBLAGE FROM SWITZERLAND
AND THE DIVERSITY OF EUROPEAN EUCRYPTODIRES IN THE KIMMERIDGIAN (LATE JURASSIC)

© 2014 by the Society of Vertebrate Paleontology
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

Werneburg, I., Lawver, D. FOSSIL TURTLE EGGS FROM THE UPPER CRETACEOUS (CAMPANIAN)
MORONDAVA BASIN, MADAGASCAR

Hirayama, R., Kishimoto, S., Saegusa, H., Ikeda, T. A COMPLETE SKULL OF MESODERMOCHELYS
UNDURATUS FROM THE LATE CRETACEOUS (EARLY MAASTRICHTIAN) OF SUMOTO, HYOGO
PREFECTURE, WESTERN JAPAN

Becker, M., Parris, D., Maisch IV, H., IV TURTLES FROM THE ARKADELPHIA FORMATION-
MIDWAY GROUP CONTACT (MAASTRICHTIAN-;PALEOGENE) OF HOT SPRING COUNTY,
ARKANSAS, USA

Cadena, E., Parham, J. A NEW PROTOSTEGID TURTLE FROM THE EARLY CRETACEOUS (LATE
BARREMIAN) OF COLOMBIA, AND THE PHYLOGENY AND EVOLUTION OF SKULL SIZE IN
MARINE TURTLES RADIATIONS

Schein, J., Parris, D., Daeschler, E., Gilmore, E., Poole, J., Pellegrini, R. SEPARATED BY CENTURIES:
THE REMARKABLE RE-DISCOVERY OF THE ENORMOUS LATE CRETACEOUS MARINE TURTLE
ATLANTOCHELYS MORTONI

Deantoni, F., Sobral, G., Azevedo, S. NEUROANATOMY OF THE CRETACEOUS BOTHREMYDIDS
GALIANEMYS EMRINGERI AND G. WHITEI (TESTUDINES, PLEURODIRA) BASED ON CT SCAN DATA

Botfalvai, G., Osi, A., Mindszenty, A. TAPHONOMICAL AND PALEOECOLOGICAL INVESTIGATION
OF THE LATE CRETACEOUS IHARKUT VERTEBRATE ASSEMBLAGE

Obraztsova, E., Danilov, 1., Averianov, A. NEW DATA ON MORPHOLOGY OF THE BASISPHENOID
COMPLEX IN SOME LATE MESOZOIC TURTLES OF ASIA

Chapman, S., Moody, R. A NEW SPECIMEN OF PUPPIGERUS CAMPERI FROM THE LONDON CLAY
OF WALTON ON THE NAZE, ESSEX, UNITED KINGDOM AND THE PALEODISTRIBUTION OF
MARINE TURTLES DURING THE EOCENE

Adrian, B., Holroyd, P., Hutchison, J., Townsend, K. A LATE UINTAN CARETTOCHELYID TURTLE
PSEUDANOSTEIRA PULCHRA FROM THE UINTA FORMATION, UINTA BASIN, UTAH, U.S.A.

Sterli, J., De La Fuente, M., Krause, J. A NEW MEIOLANIID (TESTUDINATA: MEIOLANIIDAE) FROM
THE MIDDLE EOCENE (SARMIENTO FORMATION) OF CENTRAL PATAGONIA (ARGENTINA):
DIVERSITY, PHYLOGENY, AND PALEOBIOGEOGRAPHY OF HORNED TURTLES

Abdelgawad, M., Sertich, J., Sallam, H., Miller, E., El- Barkooky, A., Hamdan, M., Gunnell, G.
REPTILIAN FAUNA FROM THE EARLY MIOCENE OF WADI MOGHRA, WESTERN DESERT, EGYPT

Pérez-Garcia, A., Vlachos, E., Ortega, F. RELEVANCE OF THE MIOCENE 'TESTUDO' BOLIVARI
(CRYPTODIRA, TESTUDINOIDEA) TO UNDERSTANDING THE PHYLOGENETIC RELATIONSHIPS OF
THE TESTUDINIDS FROM THE CENOZOIC OF EUROPE

Ferreira, G., Rincon, A., Langer, M., Solorzano, A. A NEW BAIRDEMYS SPECIES (PLEURODIRA:
PODOCNEMIDAE) FROM THE MARINE CAPADARE FORMATION, MIDDLE MIOCENE OF
VENEZUELA

Burroughs, R., Angielczyk, K. ISSUES OF HOMOPLASY AND SUPPORT IN PHYLOGENETIC
ESTIMATION AS EXEMPLIFIED BY A NEW TESTUDINOID TURTLE FROM THE MIOCENE
(CLARENDONIAN) OF CALIFORNIA
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

Jannel, A., Kear, B., Poropat, S. F. NECK MOBILITY IN THE GIANT PLEISTOCENE HORNED TURTLE
MEIOLANIA PLATYCEPS

Early, C., Ridgely, R., Witmer, L. NEW FINDINGS ON THE BRAIN AND SKULL STRUCTURE OF THE
RECENTLY EXTINCT FLIGHTLESS GIANT MOA (AVES: DINORNIS), WITH IMPLICATIONS FOR ITS
BEHAVIOR

Chavez-Hoffmeister, M. DIVERSITY PATTERNS IN THE EVOLUTION OF PENGUINS

Field, D., Hsiang, A. NEARCTIC ORIGINS OF THE 'ENDEMIC' AFRICAN AVIFAUNA? THE
NECESSITY OF FOSSILS FOR AVIAN HISTORICAL BIOGEOGRAPHY

Scofield, P., Allen, D. TWO REMARKABLE FOSSIL ASSEMBLAGES INFORM OUR UNDERSTANDING
OF VOLANT MARINE BIRD EVOLUTION IN THE ZEALANDIAN PALEOGENE AND NEOGENE

Koeller, K., Mitchell, J. NEW REPTILES AND BIRDS FROM WEEKE'S CAVE (QUATERNARY, SOUTH
AUSTRALIA)

Rijsdijk, K., De Louw, P., Meijer, H., De Boer, E., Van Heteren, A. H., Janoo, A., Van Der Sluis, L.,
Lubeek, J., Claessens, L., Team, D. INSULAR VERTEBRATE RESPONSE TO AN EXTREME DROUGHT
AT 4.2 KA: INTERDISCIPLINARY EVIDENCE FROM A DODO VERTEBRATE CONCENTRATION-
LAGERSTATTEN IN MAURITIUS.

Randall, A., Pepe, A., Yamartino, K., Kimelblatt, A., Claessens, L. HOW FAT WAS THE DODO? THE
FIRST MASS ESTIMATE FROM DIGITAL BODY RECONSTRUCTION BASED ON A COMPLETE
SKELETON OF RAPHUS CUCULLATUS

Li, Z., Zhou, Z., Deng, T., Li, Q., Clarke, J. A. A FALCONID FROM THE LATE MIOCENE OF
NORTHWESTERN CHINA YIELDS FURTHER EVIDENCE OF TRANSITION IN LATE NEOGENE
STEPPE COMMUNITIES

Claessens, L., Meijer, H., Hume, J., Rijsdijk, K. NEW INSIGHTS INTO THE PALEOBIOLOGY OF THE
DODO (RAPHUS CUCULLATUS) BASED ON THE ONLY EXISTING SKELETON OF A SINGLE
INDIVIDUAL AND OTHER REMAINS DISCOVERED BY ETIENNE THIRIOUX

Kloess, P., Parham, J. TEN MILLION YEARS OF BIRD HISTORY: A SPECIMEN-BASED APPROACH
TO RECONSTRUCTING THE LATE NEOGENE BIRD COMMUNITIES OF CALIFORNIA

Yury-Yaiiez, R., Soto-Acuiia, S., Gutstein, C., Rubilar-Rogers, D., Sallaberry, M. CENOZOIC MARINE
BIRD COMMUNITIES IN THE SOUTHEAST PACIFIC OCEAN: NEW LOCALITIES AND FOSSILS
ADDRESS WHETHER THE HISTORY OF MARINE CURRENTS IS THE ONLY EXPLANATION OF
RECENT AVIAN DIVERSITY

Vavrek, M., McKellar, R., Wolfe, A., Larsson, H. A PARTIAL BIRD WITH PRESERVED FEATHERS
FROM THE PALEOCENE OF THE CENTRAL YUKON TERRITORY, CANADA

Leggitt, V. AVIAN NESTING SITES ASSOCIATED WITH CADDISFLY-DOMINATED MICROBIAL-
CARBONATE BIOHERMS AND BARRIER BAR DEPOSITS IN THE WILKINS PEAK MEMBER OF THE
EOCENE GREEN RIVER FORMATION

Proffitt, J., Clarke, J. A., Scofield, P. NOVEL INSIGHTS INTO EARLY NEUROANATOMICAL AND
MORPHOLOGICAL EVOLUTION IN PENGUINS FROM NEW MATERIAL OF WAIMANU FROM THE
PALEOCENE OF NEW ZEALAND
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

Bloch, J., Morse, P. E., Bourque, J., Boyer, D., Chester, S. G., Secord, R. OLDEST NORTH AMERICAN
RECORD OF THE GIANT FLIGHTLESS BIRD DIATRYMA (GASTORNIS) FROM THE PALEOCENE-
EOCENE THERMAL MAXIMUM

Van Heteren, A., Claessens, L., De Vos, J., Rijsdijk, K. AN INVESTIGATION OF SEXUAL DIMORPHISM
AND POPULATION STRUCTURE OF THE DODO (RAPHUS CUCULLATUS) BASED ON THE MARE
AUX SONGES FOSSIL REMAINS

Legendre, L., Bourdon, E., Scofield, P., Tennyson, A., Lamrous, H., De Ricqlés, A., Cubo, J. BONE
HISTOLOGY, PHYLOGENY, AND PALAEOGNATHOUS BIRDS (AVES, PALAEOGNATHAE)

Meijer, H., Claessens, L., Hume, J., Janoo, A., Rijsdijk, K. A RE-EVALUATION OF CRANIAL
ANATOMY OF THE DODO (RAPHUS CUCULLATUS) BASED ON TWO PREVIOUSLY UNDESCRIBED
SPECIMENS

Gates, T., Organ, C., Zanno, L. NON-AVIAN THEROPOD SOCIO-ECOLOGY: CAN GALLIFORM BIRDS
PROVIDE INSIGHTS?

Kawabe, S., Matsuda, S., Endo, H. ONTOGENETIC CHANGES IN THE CHICKEN BRAIN

Bravo, A., Martin-Abad, H., Cambra, O. LONG-TERM AVIAN EGG DECAY EXPERIMENT:
ACTUOTAPHONOMIC DATA FOR THE INTERPRETATION OF THE FOSSIL RECORD

Machado, G., Otero, O., Brito, P. RE-DEFINITION OF THE FAMILY OPHIOPSIDAE
(ACTINOPTERYGII, HALECOMORPHI), BASED ON ANATOMICAL COMPARISON WITH
MACROSEMIID FISH

Wretman, L., Kear, B. A LOWER CRETACEOUS HIGH-LATITUDE MARINE TELEOST LAGERSTATTE
FROM AUSTRALIA

Martin-Abad, H., Poyato-Ariza, F. NEW AMIID FISH FROM THE EARLY CRETACEOUS WETLAND
OF LAS HOYAS AND ITS SYSTEMATIC IMPLICATIONS

Delbarre, D., Friedman, M. CRANIAL ANATOMY OF AULOLEPIS (CTENOTHRISSIFORMES:
AULOLEPIDAE): IMPLICATIONS FOR DEEP DIVERGENCES WITHIN EURYPTERYGIAN FISHES

Ebert, M., Koelbl-Ebert, M., Lane, J. THE SPECIES OF THE GENUS BELONOSTOMUS (NEOPTERYGII,
ASPIDORHYNCHIFORMES) IN THE LATE JURASSIC OF THE SOLNHOFEN ARCHIPELAGO

Lane, J., Ebert, M., Koelbl-Ebert, M. JUVENILE SPECIMENS OF OPHIOPSIS (HALECOMORPH]I,
OPHIOPSIDAE) IN THE SOLNHOFEN ARCHIPELAGO OF GERMANY, AND THE FIRST EVIDENCE OF
THE POSTCRANIAL SKELETON IN THESE GANOIN-SCALED FISH

Schroder, K., Lopez-Arbarello, A., Ebert, M. ASPIDORHYNCHUS SANZENBACHERI FROM THE UPPER
JURASSIC PLATTENKALKS OF SOUTHERN GERMANY

Argyriou, T., Maxwell, E., Furrer, H., Sanchez-Villagra, M. FIRST DESCRIPTION OF THE SPIRAL
INTESTINE IN SAURICHTHYS FISHES: THE EFFECT OF AXIAL ELONGATION ON THE ANATOMY OF
THE VISCERA

Kogan, 1., Romano, C., Wu, F. TRIASSIC SAURICHTHYID FISHES AS PREDATORS AND PREY -;
EVIDENCE FROM THE FOSSIL RECORD

Wu, F., Sun, Y., Hao, W,, Jiang, D., Sun, Z. NEW MATERIAL OF S4URICHTHYS FROM MIDDLE
TRIASSIC CHINA SHEDS NEW LIGHT ON INTERPRETING THE PHYLOGENETIC CHANGES OF
SAURICHTHYIFORM HAEMAL ELEMENTS
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

Popov, E. A REVISION OF THE LATE MESOZOIC CHIMAEROID GENUS ELASMODECTES
(HOLOCEPHALI, CHIMAEROIDEI)

Vullo, R., Guinot, G., Barbe, G. A CASE OF PARALLELISM BETWEEN A MID-CRETACEOUS
LAMNIFORM AND MODERN CARCHARHINIFORM SHARKS

Shimada, K., Popov, E., Welton, B., Long, D., Siverson, M. A NEW PUTATIVE PLANKTON-FEEDING
ODONTASPIDID SHARK CLADE BASED ON THE LATE CRETACEOUS FOSSIL RECORD OF RUSSIA
AND THE UNITED STATES

Ward, D., Bernard, E., Richter, M., Popov, E. THE FIRST HOLOMORPHIC FOSSIL CHIMAEROID FISH
(CHONDRICHTHYES, HOLOCEPHALI) FROM AFRICA

Romano, C., Kriwet, J., Baal, C., Brinkmann, W. RECOVERY FROM THE LATE PERMIAN MASS
EXTINCTION: NEW INSIGHTS FROM A NEGLECTED EARLY TRIASSIC FISH FAUNA FROM THE
SALT RANGE (PAKISTAN, NEOTETHYS REALM)

Maltese, A., Liston, J. DAGGERS, SWORDS, SCYTHES AND SICKLES: PACHYCORMID FINS AS
ECOLOGICAL PREDICTORS

Vernygora, O., Murray, A. A NEW SPECIES OF THE ARMIGATOIDEI (CLUPEOMORPHA) WITH
IMPLICATIONS FOR THE PHYLOGENETIC RELATIONSHIPS WITHIN ELLIMMICHTHYIFORMES

Lourembam, R., Prasad, G. V. UPPER CRETACEOUS (MAASTRICHTIAN) FISH REMAINS FROM THE
DECCAN INTERTRAPPEAN BEDS OF PIPLANARAYANWAR, CENTRAL INDIA: IMPLICATIONS FOR
PALEOENVIRONMENT AND PALEOGEOGRAPHY

Mclntosh, A., Nelms, A., Shimada, K. FOSSIL FISHES FROM THE JETMORE CHALK MEMBER OF THE
UPPER CRETACEOUS GREENHORN LIMESTONE IN NORTH-CENTRAL KANSAS, U.S.A.

Mehling, C. LAG DEPOSIT SOFT TISSUE PRESERVATION FROM A CRETACEOUS FISH

Yamada, E., Kubo, M. TYPE OF MESOWEAR UTILITY BY EXTANT RUMINANTS WITH WELL-
DOCUMENTED ECOLOGICAL FEATURES

O'Brien, H. LINKING HYPOTHESIZED ARTIODACTYL KEY INNOVATIONS WITH
MACROEVOLUTIONARY PATTERNS THROUGH TIME

WITHDRAWN
Mennecart, B. THE MAJOR TURNING POINT IN EUROPEAN RUMINANT EVOLUTION

Basu, C., Hutchinson, J. THE FUNCTION OF THE INTEROSSEOUS TENDON IN MODERN GIRAFFE,
AND ITS RELEVANCE TO EXTINCT GIRAFFOIDEA.

Danowitz, M., Hou, S., Domalski, R., Solounias, N. SECONDARY BONE GROWTH (EPIKOURON) AND
EXPOSED OSSICONES: TWO NEW CHARACTERS UNITING PALAEOTRAGINAE (GIRAFFIDAE,
MAMMALIA)

Domalski, R., Danowitz, M., Hou, S., Solounias, N. DIETARY ADAPTATIONS IN GIRAFFID SPECIES: A
DEEP TIME ANALYSIS

Chen, K., Secord, R. COMPUTED TOMOGRAPHIC ANALYSIS OF A COMPLETE SKELETON OF THE
LATE MIOCENE MUSK DEER, LONGIROSTROMERYX WELLSI (ARTIODACTYLA, MOSCHIDAE), WITH
IMPLICATIONS FOR PALEOHABITAT AND ECOLOGY
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

McLaughlin, W., McHorse, B., Davis, E., Hopkins, S. THE UTILITY OF POSTCRANIAL BONES IN
DISTINGUISHING TAXA AND SEXES IN MODERN ARTIODACTYLA AND THE IMPLICATIONS FOR
PLACEMENT OF PALEOMERYCIDAE WITHIN ARTIODACTYLA.

Bradham, J., Desantis, L. DENTAL MICROWEAR TEXTURE ANALYSIS OF PECCARIES ACROSS
SPACE AND TIME: ASSESSING DIETARY VARIATION OF EXTANT AND EXTINCT PECCARIES IN
THE AMERICAS

Rowan, J., Reed, K. BOVIDAE (MAMMALIA, ARTIODACTYLA) FROM THE PLIO—PLEISTOCENE
BUSIDIMA FORMATION OF HADAR, AFAR REGIONAL STATE, ETHIOPIA, AND THE EVOLUTION,
PALEOECOLOGY, AND BIOGEOGRAPHY OF BOVID FAUNAS AT HADAR CA. 3.4 TO 2.3 MA.

McHorse, B., Davis, E., Hopkins, S. ECOMORPHOLOGICAL VARIATION IN CAMELID POSTCRANIA
FROM JUNTURA (CLARENDONIAN, ~9MA)

Merceron, G., De Bonis, L., Koufos, G., Lécuyer, C., Kostopolous, D. STABLE ISOTOPE ECOLOGY OF
MIOCENE BOVIDS FROM NORTHERN GREECE AND THE APE/MONKEY TURNOVER IN THE
BALKANS

Kubo, M., Yamada, E., Fujita, M., Oshiro, . PALEOECOLOGICAL RECONSTRUCTION OF LATE
PLEISTOCENE DEER FROM THE RYUKYU ISLANDS, JAPAN: A COMBINED EVIDENCE OF
MESOWEAR AND STABLE ISOTOPE ANALYSES

Aiglstorfer, M., Costeur, L., Sinchez, 1., Heizmann, E. MICROMERYX FLOURENSIANUS-REVIEW OF A
MIOCENE EUROPEAN MOSCHID 'SURVIVING' FOR 5 MILLION YEARS

Tsubamoto, T., Egi, N., Takai, M., Htike, T., Thein, Z. RICH ARTIODACTYL ASSEMBLAGE FROM THE
MIDDLE EOCENE PONDAUNG FORMATION, MYANMAR

WITHDRAW

Reese, N. ECOMORPHOLOGY OF WHITE-TAILED DEER CALCANEA DURING THE MIDDLE TO
LATE HOLOCENE OF CENTRAL NORTH AMERICA

Bormet, A., Polly, P. THE EFFECT OF BODY POSITION ON DISTAL PHALANX SHAPE: A
GEOMETRIC MORPHOMETRIC ANALYSIS IN THE RUMINANTS

Lyras, G., Van Der Geer, A., MacPhee, R., Lomolino, M., Drinia, H. THE EFFECT OF ABSENCE OF
PREDATORS ON JUVENILE SURVIVAL IN THE INSULAR PLEISTOCENE DEER CANDIACERVUS
(CETARTIODACTYLA, RUMINANTIA, CERVIDAE)

Brown, C., Rinaldi, C. E., Van Valkenburgh, B. DENTAL DEVELOPMENT PRESERVES POPULATION
FLUCTUATIONS IN WILD UNGULATES: THE PRESENT IS THE KEY TO THE PAST

Baldyvins, T., Secord, R. RESOURCE PARTITIONING FROM STABLE ISOTOPES IN A LATE
PLEISTOCENE—EARLY HOLOCENE FAUNAL ASSEMBLAGE FROM THE GREAT PLAINS OF
NEBRASKA

Barron-Ortiz, C., Mihlbachler, M., Rankin, B., Theodor, J. ASSESSING THE RELATIONSHIP
BETWEEN OUTLINE-BASED MESOWEAR, DIET, AND HABITAT IN EXTANT UNGULATES: WHAT
INFLUENCES MOLAR CUSP MORPHOLOGY?

Calamari, Z. EXPLORING DEVELOPMENT IN THE FOSSIL RECORD WITH ANCESTRAL STATE
RECONSTRUCTION OF CRANIAL APPENDAGES
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

Serduk, N., Potapova, O., Kharlamova, A., Boeskorov, G., Pavlov, 1., Maschenko, E., Protopopov, A.,
Kirikov, K., Plotnikov, V., Kolesov, S. THE MORPHOLOGY AND INTERNAL ANATOMY OF THE
FROZEN MUMMY OF THE EXTINCT STEPPE BISON, BISON PRISCUS,FROM YAKUTIA, RUSSIA

Veitschegger, K., Sanchez-Villagra, M. PHYLOGENETIC AND LIFE HISTORY IMPLICATIONS OF
TOOTH ERUPTION PATTERNS IN ARTIODACTYLA AND CARNIVORA

West, A., Pian, R., Charrier, R., Flynn, J., Hemming, S., Wyss, A. NEW HIGH-PRECISION “AR/*AR
GEOCHRONOLOGY OF FOSSIL-BEARING STRATA OF THE CACHAPOAL VALLEY, ANDEAN MAIN
RANGE, CHILE

Carrillo, J., Carlini, A., Lorente, M., Ciancio, M., Gelfo, J., Goin, F., Asher, R. OLDEST ASSOCIATED
NOTOUNGULATE SKELETON FROM SOUTH AMERICA

Miller, E., Gunnell, G. NEW FOSSIL PANGOLIN SPECIMENS FROM THE EOCENE AND OLIGOCENE
OF EGYPT

Ferrusquia-Villafranca, 1., Gunnell, G., Urrutia-Fucugauchi, J., Martinez-Hernandez, E., Ruiz-Gonzalez,
J. PALAEANODONTS AND ASSOCIATED VERTEBRATES FROM THE BRIDGERIAN OF MEXICO'S
CENTRAL PLATEAUS: THEIR PALEOBIOLOGICAL SIGNIFICANCE

Holroyd, P., Rankin, B. EVIDENCE FOR DUROPHAGY AMONG NORTH AMERICAN PANTOLESTID
CIMOLESTANS

Dunn, R., Townsend, K. NEW PANTOLESTIDS FROM THE UINTA FORMATION, UINTA BASIN,
UTAH

De Bast, E., Smith, T. INTERCONTINENTAL DISPERSAL OF MAMMALS DURING THE PALEOCENE:
NEW DATA FROM EUROPE

Townsend, K., Murphey, P. FOSSIL COLLECTION PRACTICES AND THEIR EFFECT ON MUSEUM
COLLECTIONS COMPOSITION AND PALEOBIODIVERSITY ESTIMATES: EXAMPLES FROM THE
MIDDLE EOCENE OF NORTH AMERICA

Anemone, R., Emerson, C., Conroy, G., Nachman, B. GEOSPATIAL PALEONTOLOGY: ENRICHING
PALEONTOLOGICAL FIELDWORK WITH NEW APPROACHES FROM THE SPATIAL SCIENCES

Noiret, C., Tabuce, R., Marandat, B., Yans, J., Storme, J., Dekoninck, A. YPRESIAN MAMMALIAN
LOCALITIES OF FOURNES, SAINT-EULALIE, AND AZILLANET (MINERVOIS, SOUTHERN FRANCE):
REFINED BIOCHRONOLOGY BASED ON ORGANIC CARBON ISOTOPE CHEMOSTRATIGRAPHY

Stevens, N., Roberts, E., Seiffert, E., McCartney, J., Blackburn, D., Temu, J., O'Connor, P.
PALEOBIOLOGICAL PATTERNS IN THE LATE OLIGOCENE NSUNGWE FORMATION FAUNA,
SOUTHWESTERN TANZANIA

Manz, C., Bloch, J. SYSTEMATICS AND BIOGEOGRAPHY OF PALEOGENE NYCTITHERIIDAE
(MAMMALIA, EULIPOTYPHLA?)

Vitek, N., Manz, C., Bloch, J., Boyer, D., Strait, S. EVOLUTION OF SMALL MAMMALS DURING THE
PALEOCENE—EOCENE THERMAL MAXIMUM: A CASE STUDY USING AUTOMATED GEOMETRIC
MORPHOMETRIC METHODS TO QUANTIFY TOOTH SHAPE AND SIZE

Penkrot, T., Zack, S. TARSALS OF SESPEDECTINAE (EULIPOTYPHLYA, ERINACEOMORPHA) FROM
THE MIDDLE EOCENE OF SOUTHERN CALIFORNIA
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THURSDAY, NOVEMBER 6, 2014
POSTER SESSION II (CONTINUED)

Fujiwara, S. THORACIC MODULE OF TALPIDS FOR CRANIOCAUDAL CONTRACTIONS OF
FORELIMB MUSCLES IN HYPER-ABDUCTED POSTURE

Doby, J., Wallace, S. SYSTEMATIC REVIEW OF THE SHREWS (SORICIDAE) FROM THE GRAY
FOSSIL SITE, TENNESSEE, USA

Hielscher, R., Schultz, J., Martin, T. COMPARISON OF DENTAL WEAR STAGES AND
RECONSTRUCTION OF THE MASTICATORY MOVEMENT IN TWO BAT SPECIES (MAMMALIA,
CHIROPTERA)

De Smet, J., Czaplewski, N. MAMMALIAN CAVE FAUNA FROM THE LATE PLEISTOCENE OF THE
WESTERN OZARK PLATEAU, OKLAHOMA

Gunnell, G., Butler, P., Greenwood, M., Simmons, N. PLEISTOCENE BATS FROM OLDUVAI GORGE,
TANZANIA

Chester, S., Sargis, E., Cohron, C., Hunter, J., Lyson, T. NEW SPECIES OF MIMATUTA
("CONDYLARTHRA," PERIPTYCHIDAE) FROM THE EARLIEST PALEOCENE OF MONTANA

Shelley, S., Williamson, T., Brusatte, S. PERIPTYCHIDAE; A PALEOCENE RADIATION OF
UNGULATE-LIKE PLACENTAL MAMMALS

Eberle, J., McComas, K. PHYLOGENY OF A NEW EARLIEST PALEOCENE (PUERCAN)
ARCTOCYONID 'CONDYLARTH' FROM THE GREAT DIVIDE BASIN, WYOMING, AND
IMPLICATIONS FOR UNDERSTANDING RELATIONSHIPS AMONG THE EARLIEST 'CONDYLARTHS'

Egi, N., Tsubamoto, T., Takai, M., Tsogtbaatar, K., Saneyoshi, M. TAXONOMIC DIVERSITY AND
GEOGRAPHICAL DISTRIBUTION PATTERN IN HYAENODONTIDS (MAMMALIA) FROM THE
PALEOGENE OF ASIA

Bastl, K., Nagel, D., Semprebon, G., Morlo, M. MORPHOLOGICAL AND ECOLOGICAL DIVERSITY
WITHIN THE HYAENODONTIDAN GENUS HYAENODON WITH REMARKS AS TO ITS ORIGIN

Solé, F., Tabuce, R., Gheerbrant, E. NEW DATA AND A REVIEW OF THE HYAENODONTANS FROM
THE PALEOGENE OF AFRICA

Ahrens, H. LOCOMOTOR ECOMORPHOLOGY OF NORTH AMERICAN OXYAENIDAE AND
HYAENODONTIDAE (MAMMALIA: CREODONTA)

Zack, S. SABER-TOOTH ORIGINS: A NEW SKELETAL ASSOCIATION AND THE AFFINITIES OF
MACHAEROIDINAE (MAMMALIA, CREODONTA)

FRIDAY MORNING, NOVEMBER 7, 2014
SYMPOSIUM 3: PUTTING FOSSILS IN TREES: NEW METHODS FOR COMBINING
MORPHOLOGY, TIME, AND MOLECULES TO ESTIMATE PHYLOGENETIC AND
DIVERGENCE TIMES OF LIVING AND FOSSIL TAXA
ESTREL BERLIN, HALL A
MODERATORS: Nicholas J. Matzke and April Wright

Matzke, N., Wright, A., Bapst, D. INCORPORATION OF ABSOLUTE AND RELATIVE FOSSIL DATING
INFORMATION IN BAYESIAN TIP-DATING ANALYSES USING THE R PACKAGE BEASTMASTERR:
EXAMPLES FROM ASSASSIN SPIDERS, SALMONIDS, AND HOMINIDS

Irmis, R., Parham, J., Ksepka, D. UNDERSTANDING AND INCORPORATING GEOLOGIC
INFORMATION IN DIVERGENCE DATING ANALYSES
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FRIDAY MORNING, NOVEMBER 7, 2014
SYMPOSIUM 3: PUTTING FOSSILS IN TREES: NEW METHODS FOR COMBINING
MORPHOLOGY, TIME, AND MOLECULES TO ESTIMATE PHYLOGENETIC AND
DIVERGENCE TIMES OF LIVING AND FOSSIL TAXA (CONTINUED)

Wagner, P., Marcot, J. MACROEVOLUTIONARY MODELS AND TIP-DATING: TURNING PUTATIVE
ASSUMPTIONS INTO TESTABLE HYPOTHESES

Guillerme, T., Cooper, N. COMBINING LIVING AND FOSSIL TAXA INTO PHYLOGENIES: THE
MISSING DATA ISSUE

Pol, D., Xu, X. EFFECTS OF NON-RANDOMLY DISTRIBUTED MISSING DATA IN PARSIMONY AND
BAYESIAN ANALYSES

Clarke, J., Boyd, C. METHODS FOR THE QUANTITATIVE COMPARISON OF MOLECULAR
ESTIMATES OF CLADE AGE AND THE FOSSIL RECORD

Puttick, M., Benton, M., Thomas, G. ORIGIN OF MAMMALS: MOLECULAR VERSUS
MORPHOLOGICAL CLOCKS

Warnock, R., Donoghue, P. TESTING THE MOLECULAR CLOCK USING SIMULATED TREES,
FOSSILS, AND SEQUENCES

BREAK

Ksepka, D., Phillips, M. PUTTING FOSSIL BIRDS IN TREES: EMPIRICAL EVIDENCE FOR BIASES IN
DATING THE AVIAN TREE OF LIFE

O'Reilly, J., Donoghue, P., Dos Reis, M., Yang, Z. EVALUATING THE PERFORMANCE OF NODE
VERSUS TIP BASED FOSSIL CALIBRATION OF THE MOLECULAR CLOCK

Friedman, M., Dornburg, A., Near, T. MORPHOLOGICAL CLOCKS CLOSE THE GAP BETWEEN AGES
OF TELEOST FISHES ESTIMATED FROM MOLECULAR CLOCKS AND THE FOSSIL RECORD

Turner, A., Pritchard, A., Matzke, N. J. 'TIP-DATING' WHEN ALL YOU HAVE ARE FOSSILS:
COMPARING TRADITIONAL AND BAYESIAN APPROACHES TO FOSSIL DIVERGENCE TIMES

Wright, A., Lloyd, G., Matzke, N. FOSSILS--ONLY TIP-DATING OF DEINONYCHOSAURIAN
THEROPODS: A COMPARISON OF METHODS AND MODELS

Brochu, C. GHARIAL BIOGEOGRAPHY, CONFLICTING SIGNALS, AND PHYLOGENETIC
ENTMOOTS

Gorscak, E., O'Connor, P. RE-EVALUATION OF CRETACEOUS PALEOBIOGEOGRAPHICAL
PATTERNS USING MORPHOLOGICAL CLOCK AND MODEL-BASED APPROACHES: A CASE STUDY
UTILIZING TITANOSAURIAN SAUROPODS WITH EVIDENCE FOR A MORE CENTRALIZED ROLE
FOR CONTINENTAL AFRICA

Lloyd, G., Bapst, D., Davis, K., Friedman, M. A PROBABILISTICALLY TIME-SCALED 1000-TAXON
PHYLOGENETIC HYPOTHESIS FOR MESOZOIC DINOSAURS AND THE ORIGINS OF FLIGHT AND
CROWN-BIRDS
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FRIDAY MORNING, NOVEMBER 7, 2014

TECHNICAL SESSION X
ESTREL BERLIN, HALL D
MODERATORS: Karen Samonds and Zhijie Jack Tseng

Hooker, J. THE FIRST CRANIAL AND POSTCRANIAL REMAINS OF THE OLDEST MOLE EOTALPA
FROM THE UK LATE EOCENE: IMPLICATIONS FOR RELATIONSHIPS AND LIFESTYLE

Sansalone, G., Kotsakis, T., Colangelo, P., Loy, A., Piras, P. DIFFERENTIAL RATES OF EVOLUTION
WITHIN HIGHLY FOSSORIAL MOLES (TALPINAE) CONSTRAIN TRAJECTORIES AND
EVOLUTIONARY ALLOMETRIES OF HUMERAL MORPHOLOGY

Thompson, R., Schwermann, A. H., Asher, R. PHYLOGENY OF THE LIVING AND FOSSIL
LIPOTYPHLA (MAMMALIA) AND THE EVOLUTION OF TALPID FOSSORIALITY

Su, D., Flynn, L. J., Kelley, J., Ji, X., Deng, C., Jablonski, N. SHUITANGBA: A TERMINAL MIOCENE
FOSSIL VERTEBRATE SITE IN YUNNAN, CHINA

Rincon, A., Hulbert, R., O'Sullivan, J., Bloch, J., MacFadden, B., Wood, A. R. ANEW EARLY MIOCENE
PARAHIPPINE (MAMMALIA, EQUIDAE) FROM THE PANAMA CANAL AREA, CENTRAL AMERICA

Rabinovich, R., Grossman, A., Ginat, H., Avni, Y., Calvo, R. NEWLY DISCOVERED MIOCENE
PROBOSCIDEANS IN THE SOUTHERN LEVANT

Samonds, K., Gunnell, G., Simmons, N. FILLING THE CENOZOIC GAP: MIOCENE BATS FROM NOSY
MAKAMBY, MADAGASCAR

Lewis, M. CARNIVOROUS MAMMALS IN THE KENYAN MIOCENE: POSTCRANIAL EVIDENCE
BREAK

Saila, L., Oikarinen, E., Corfe, 1., Werdelin, L., Fortelius, M. BLOOD IS THICKER THAN WATER:
REPLACEMENT PATTERNS IN EURASIAN FELIFORM CARNIVORES

Goswami, A., Binder, W., Meachen, J., O'Keefe, F. DEVELOPMENTAL INTEGRATION CHANNELED
MORPHOLOGICAL RESPONSE TO ENVIRONMENTAL STRESS IN LATE PLEISTOCENE
CARNIVORANS

Tseng, Z., Flynn, J. NEW APPROACHES TO CHARACTERIZING FEEDING SPECIALIZATION AND
RECONSTRUCTING ITS EVOLUTIONARY PATHWAYS BASED ON COMPARATIVE BIOMECHANICS
OF LIVING AND FOSSIL CARNIVOROUS MAMMALS

Balisi, M., Van Valkenburgh, B. CHARACTER DISPLACEMENT IN BODY SIZE AND CRANIODENTAL
ADAPTATIONS AMONG NORTH AMERICAN FOSSIL CANIDS

Shaw, C., Croxen III, F., Sussman, D. PALEOECOLOGICAL AND CLIMATOLOGICAL
RECONSTRUCTION USING CERTAIN TAXA RECOVERED FROM THE IRVINGTONIAN BIOTA AT EL
GOLFO DE SANTA CLARA, NORTHWESTERN SONORA, MEXICO

Wang, X., Li, Q., Tseng, Z., Takeuchi, G., Deng, T. THE PLIOCENE TIBETAN PLATEAU AS A
TRAINING GROUND FOR COLD ENVIRONMENT ADAPTATION AND ORIGIN OF HOLARCTIC
MEGAFAUNA

Miller, J., Crowley, B. THE LAST MARCH OF THE PROBOSCIDEANS: CHANGES IN LANDSCAPE
USE AND MOBILITY PRECEDING THE PLEISTOCENE MEGAFAUNAL EXTINCTION

Barnosky, A., Lindsey, E., Villavicencio, N., Marshall, C. FOSSIL EVIDENCE FOR LASTING
ECOLOGICAL TRANSFORMATION AS A RESULT OF DEFAUNATION
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SYMPOSIUM 4: THE LIVES OF TEMNOSPONDYLS: INVESTIGATIONS INTO THEIR BIOLOGY
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ESTREL BERLIN, HALL C
MODERATORS: Andrew R. Milner and Jean-Sebastien Steyer

Marjanovi&#263;, D. TEMNOSPONDYL ORIGINS IN A PHYLOGENETIC CONTEXT: AQUATIC,
AMPHIBIOUS, OR TERRESTRIAL?

Ruta, M., Milner, A. THE DVINOSAUR KOURERPETON, AND A NEW ANALYSIS OF RELATIONSHIPS
AND EVOLUTIONARY RATES IN PALAEOZOIC TEMNOSPONDYLS

Marsicano, C., Angielczyk, K., Cisneros, J., Smith, R., Frobisch, J., Kammerer, C., Richter, M., Sadleir, R.
A SPECTACULARLY PRESERVED EARLY PERMIAN DVINOSAUR (TEMNOSPONDYLI) FROM THE
PARNAIBA BASIN (BRAZIL) ILLUMINATES THE ANATOMY, FUNCTIONAL MORPHOLOGY, AND
EVOLUTION OF AQUATIC LOCOMOTION IN THE CLADE

Beightol V, C., Sidor, C. A., Peecook, B. ARE TEMNOSPONDYLS MORE ENDEMIC THAN AMNIOTES
IN GONDWANA DURING THE PERMIAN AND TRIASSIC?

Sengupta, D. PATTERN OF TEMNOSPONDYL DISTRIBUTION DURING TRIASSIC AND THE
PROBLEM OF USING THEM FOR GLOBAL CORRELATION

Sanchez, S., Schoch, R., Steyer, J. TEMNOSPONDYL LIMB-BONE PALEOHISTOLOGY REVEALS A
GREAT RANGE OF EVOLUTIONARY ADAPTIONS TO VARIOUS ENVIRONMENTS

Konietzko-Meier, D. INTERPRETING PALEOHISTOLOGY AND MODE OF LIFE AMONG
TEMNOSPONDYLS

Mukherjee, D., Sengupta, D. P. LIMB BONE MICROANATOMY OF THE MIDDLE TRIASSIC
CAPITOSAURS FROM INDIA AND ITS PALEOBIOLOGICAL IMPLICATIONS

BREAK

Danto, M., Witzmann, F., Frobisch, N. THE DEVELOPMENT OF THE MULTIPARTITE AND
MONOSPONDYLOUS VERTEBRAL CENTRA OF BASAL TETRAPODS BASED ON
PALEOHISTOLOGICAL DATA

Fortuny, J., Marcé-Nogué, J. 3D COMPUTATIONAL MODELLING IN STEREOSPONDYLS
(TEMNOSPONDYLI): SKULL MECHANICS AND ECOMORPHOLOGICAL IMPLICATIONS

Reisz, R., Campione, N. E. DIVERSITY AND DISPARITY OF DISSOROPHOID TEMNOSPONDYLS AT
THE LOWER PERMIAN DOLESE QUARRY NEAR RICHARDS SPUR, OKLAHOMA

Steyer, J. THE SALT OF LIFE: EURYHALINITY AND HALOTOLERANCE IN TEMNOSPONDYLS

Witzmann, F., Ruta, M., Frobisch, N. EVOLUTION OF BODY SIZE IN PALEOZOIC TEMNOSPONDYLS:
A TEST FOR COPE'S RULE

Pérez Ben, C., Schoch, R., Baez, A. MINIATURIZATION, MORPHOLOGICAL CHANGE, AND
ONTOGENY: A STUDY IN TEMNOSPONDYL AMPHIBIANS

Milner, A. SIMPLE METAMORPHOSIS IN THE TREMATOSAUROIDS

Scheyer, T., Romano, C., Jenks, J., Bucher, H. THE EARLY TRIASSIC MARINE BIOTIC RECOVERY
FROM A PREDATOR'S PERSPECTIVE
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FRIDAY AFTERNOON, NOVEMBER 7, 2014

TECHNICAL SESSION XI
ESTREL BERLIN, HALL A
MODERATORS: Mark Clementz and Herve Bocherens

Clementz, M., Peek, S., Scott, S., Sims, K. CALCIUM ISOTOPES AND TROPHIC DIVERSITY OF
CETACEANS IN MODERN AND ANCIENT MARINE FOOD WEBS

Haveles, A., Fox, D., Fox-Dobbs, K. CHARACTERIZING ISOTOPIC VARIABILITY OF RODENTS ON
LOCAL AND REGIONAL SCALES IN CENTRAL NORTH AMERICA: IMPLICATIONS FOR
RECONSTRUCTING PALEODIETS AND HABITATS

Bocherens, H., Arppe, L., Drucker, D., Karhu, J., Vartanyan, S. HABITAT TRACKERS, NICHE
ENGINEERS OR FLEXIBLE ALL-DOERS? ISOTOPIC INSIGHT (C, N) ON THE PALAEOECOLOGY OF
THE LATEST PLEISTOCENE AND HOLOCENE WOOLLY MAMMOTHS MAMMUTHUS PRIMIGENIUS

Patterson, D., Schroer, K., Bobe, R., Wood, B. STABLE ISOTOPIC AND MORPHOLOGICAL EVIDENCE
FOR DIETARY EVOLUTION IN THE MAMMALIAN COMMUNITY OF EAST TURKANA, NORTHERN
KENYA, BETWEEN 2 AND 1.4 MILLION YEARS AGO WITH PARTICULAR EMPHASIS ON THREE
LARGE-BODIED PRIMATES

Ungar, P., Ragni, A., Desantis, L. COMPARABILITY OF DENTAL MICROWEAR TEXTURE DATA
BETWEEN STUDIES.

Karme, A., Rannikko, J., Bertin, T., Clauss, M., Fortelius, M. CHEWING MACHINE AND TOOTH
WEAR: HOW PLANT MATERIALS AND GRIT AFFECT TEETH

Desantis, L. DRAMATIC DIETARY MODIFICATIONS OF CARNIVOROUS MARSUPIALS IN
AUSTRALIA AS REVEALED BY DENTAL MICROWEAR TEXTURE ANALYSIS: POTENTIAL
CONSEQUENCES OF INCREASED COMPETITION WITH NOVEL PREDATORS DURING THE
HOLOCENE

Rivals, F. EVOLUTION OF TOOTH WEAR AND DIET OF RHINOCEROTIDAE DURING THE
QUATERNARY IN WESTERN EUROPE

Reed, K., Rector, A. COMMUNITY RESOURCE PARTITIONING IN AFRICAN BOVIDAE (MAMMALIA,
ARTIODACTYLA): NICHE OVERLAP AND RESOURCE DIVERSIFICATION THROUGH TIME

Davis, M., Pineda-Munoz, S. THE TEMPORAL SCALE OF DIET AND DIETARY PROXIES

FRIDAY AFTERNOON, NOVEMBER 7, 2014

TECHNICAL SESSSION XII
ESTREL BERLIN, HALL D
MODERATORS: G. S. Bever and Tyler Lyson

Turner, M., Tsuji, L., Sidor, C. A. THE APPENDICULAR SKELETON OF BUNOSTEGOS AKOKANENSIS
(PARAREPTILIA: PAREIASAURIA): EVIDENCE FOR THE EARLIEST EVOLUTION OF A FULLY
PARASAGITTAL QUADRUPED

Richards, E., Leblanc, A., Reisz, R. INFERRING THE PHYSIOLOGY OF CAPTORHINUS AGUTI
(REPTILIA: CAPTORHINIDAE) FROM HISTOLOGICAL DATA OF LONG BONES AND TEETH

Leblanc, A., Brink, K., Cullen, T., Reisz, R. TOOTH SOCKETS AND INTERDENTAL PLATES: THE
DEVELOPMENT AND HISTOLOGY OF THECODONTY IN AMNIOTES

51



FRIDAY AFTERNOON, NOVEMBER 7, 2014
TECHNICAL SESSSION XII (CONTINUED)

2:30  Sumida, S., Jefcoat, B., Berman, D., Devlin, K., Henrici, A. C., Martens, T. DIGITAL MODELING OF
THE HIND LIMBS OF EUDIBAMUS CURSORIS: IMPLICATIONS FOR POSTURE AND LOCOMOTOR
CAPABILITIES OF THE OLDEST KNOWN FACULTATIVE BIPED

2:45  Verriére, A., Brocklehurst, N., Frobisch, J. ASSESSING THE COMPLETENESS OF THE FOSSIL
RECORD: COMPARISON OF DIFFERENT METHODS APPLIED TO THE PARAREPTILES

3:00  Nicholson, D., Holroyd, P., Carrano, M., Benson, R., Barrett, P. TURTLE DIVERSITY IN THE
MESOZOIC

3:15 Bever, G., Lyson, T., Bhullar, B. FOSSIL EVIDENCE FOR A DIAPSID ORIGIN OF THE ANAPSID
TURTLE SKULL

3:30  Lyson, T., Schachner, E., Botha-Brink, J., Scheyer, T., Lambertz, M., Bever, G., Rubidge, B., De Queiroz,
K. ORIGIN OF THE UNIQUE VENTILATORY APPARATUS OF TURTLES

3:45  Pritchard, A., Nesbitt, S. THE CRANIAL MORPHOLOGY OF DREPANOSAURS AND THE PERMO-
TRIASSIC DIVERSIFICATION OF DIAPSID REPTILES

4:00  Buchwitz, M., Ezcurra, M. A SMALL ARCHOSAUROMORPH WITH ARCHOSAUR-LIKE FEATURES
FROM THE MIDDLE-LATE TRIASSIC OF KYRGYZSTAN (CENTRAL ASIA)

FRIDAY AFTERNOON, NOVEMBER 7, 2014
TECHNICAL SESSION XIII
ESTREL BERLIN, PARIS
MODERATORS: Kate Trinajstic and Tetsuto Miyashita

1:45  Keating, J., Donoghue, P., Johanson, Z. ASPIDIN: A BONE OF CONTENTION

2:00  Scott, B., Wilson, M. AN EARLY DEVONIAN ATELEASPIDID OSTEOSTRACAN (JAWLESS
VERTEBRATE) FROM THE NORTHWEST TERRITORIES, CANADA, HAD POLYODONTODE,
DENTICULATED SCALES RESEMBLING THOSE OF SOME PALEOZOIC GNATHOSTOMES

2:15  Miyashita, T. CYCLOSTOME- AND CROWN GNATHOSTOME-LIKE CHARACTERS AMONG STEM
GNATHOSTOMES AND CRITICAL TESTS OF COMPETING HYPOTHESES ABOUT JAW ORIGINS

2:30  Trinajstic, K., Johanson, Z., Mark-Kurik, E., Zhu, M., Lee, M., Young, G., Boisvert, C., Long, J. THE
DIVERSITY OF COPULATORY STRUCTURES AND REPRODUCTIVE STRATEGIES IN STEM
GNATHOSTOMES

2:45  Riicklin, M., Donoghue, P., Trinajstic, K., Cunningham, J. DENTAL EVOLUTION READ IN TOOTH
AND JAW

3:00 Sallan, L., Galimberti, A. ECOLOGICALLY DRIVEN 'COPE'S RULE' SIZE INCREASES IN DEVONIAN
FISHES REVERSED BY END-DEVONIAN MASS EXTINCTION

3:15  Giles, S., Darras, L., Clément, G., Friedman, M. A REMARKABLY PRESERVED DEVONIAN
ACTINOPTERYGIAN SKULL PROVIDES A NEW MODEL FOR EARLY RAY-FINNED FISH
ENDOCRANIAL ANATOMY

3:30  Lopez-Arbarello, A. MODULARITY IN THE AXIAL SKELETON OF ACTINOPTERYGIANS

3:45  Chevrinais, M., Cloutier, R., Sire, J. HOW DID DEVONIAN ACANTHODIANS GROW? THE
DEVELOPMENTAL HISTORY OF THE SKELETON OF TRIAZEUGACANTHUS AFFINIS FROM THE
MIGUASHA-FOSSIL-FISH LAGERSTATTE
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FRIDAY AFTERNOON, NOVEMBER 7, 2014
TECHNICAL SESSSION XIII (CONTINUED)

Brazeau, M., De Winter, V. THE HYOID ARCH AND BRAINCASE OF ACANTHODES AND THE
CHONDRICHTHYAN AFFINITIES OF ACANTHODIANS

FRIDAY, NOVEMBER 7, 2014
POSTER SESSION III
ESTREL BERLIN, ECC ROOMS 2 AND 3 AND FOYER
Authors must be present from 4:15 - 6:15 pm
Posters must be removed by 6:30 pm

Posters Associated with Symposia 3: Putting Fossils in Trees: New Methods for Combining Morphology, Time, and
Molecules to Estimate Phylogenetic Position and Divergence Times of Living and Fossil Taxa

29

Holder, M., Heath, T. A. THE EFFECTS OF USING FILTERED DATA FOR BRANCH LENGTH AND
DIVERGENCE TIME ESTIMATION

Posters Associated with Symposia 4: Lives of Temnospondyls: Investiga67tions into their Biology

30

31

32

Gruntmejer, K., Konietzko-Meier, D. CRANIAL BONE HISTOLOGY OF METOPOSAURUS
DIAGNOSTICUS (AMPHIBIA, TEMNOSPONDYLI) FROM THE LATE TRIASSIC OF POLAND

Maganuco, S., Pasini, G. A REVISION OF THE SHORT-SNOUTED STEREOSPONDYLS
MAHAVISAURUS DENTATUS AND LYROSAURUS AUSTRALIS FROM THE LOWER TRIASSIC OF
MADAGASCAR: CRANIAL ANATOMY, PHYLOGENY, ONTOGENETIC REMARKS, PALEOECOLOGY,
AND THE PHYLOGENY OF THE RHYTHIDOSTEIDS

McHugh, J. LACK OF A PHYLOGENETIC SIGNAL IN THE OSTEOHISTOLOGY OF TEMNOSPONDYL
PROPODIAL ELEMENTS

33

34

35

36

37

38

39

Strapasson De Souza, A., Lima Pinheiro, F. L., Bento Soares, M. A NEW STEREOSPONDYLOMORPHA
TEMNOSPONDYL FROM THE MIDDLE/LATE PERMIAN OF SOUTH BRAZIL

Eltink, E., Langer, M. REVISION OF CRANIAL ANATOMY AND PHYLOGENETIC RELATIONSHIPS
OF AUSTRALERPETON COSGRIFFI (TETRAPODA: TEMNOSPONDYLI)

Mikudikova, M., Klembara, J. NEW BEST PRESERVED SPECIMENS OF DISCOSAURISCUS
PULCHERRIMUS (SEYMOURIAMORPHA, DISCOSAURISCIDAE) FROM THE LOWER PERMIAN
SEDIMENTS OF BOSKOVICE BASIN (CZECH REPUBLIC)

Mercier, G., Demar, D., Wilson, G. P. FROGS AND TOADS (LISSAMPHIBIA, ANURA) DURING THE
END-CRETACEOUS MASS EXTINCTION: EVIDENCE FROM THE FOSSIL RECORD OF
NORTHEASTERN MONTANA

Romo De Vivar, P., Montellano, M., Garcia, D. PRESENCE OF ALBANERPETONTIDAE
(LISSAMPHIBIA) FROM THE 'EL GALLO FORMATION' (LATE CAMPANIAN), BAJA CALIFORNIA,
MEXICO

Jacisin, J., Hopkins, S. TARICHA OR PALAEOTARICHA? THE EVOLUTIONARY ENIGMA OF NORTH
AMERICAN NEWTS

Folie, A., Smith, T. A NEW PALAEOBATRACHID FROG FROM THE EARLY PALEOCENE OF
BELGIUM
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FRIDAY, NOVEMBER 7, 2014
POSTER SESSION III (CONTINUED)

Blackburn, D., Roberts, E., Stevens, N. J. THE EARLIEST RECORD OF THE ENDEMIC AFRICAN FROG
FAMILY PTYCHADENIDAE FROM THE OLIGOCENE NSUNGWE FORMATION OF TANZANIA

Henrici, A. THE EVOLUTIONARY HISTORY OF BURROWING IN NORTH AMERICAN ANURA

Darcy, H., Mead, J., Morgan, G. OVERVIEW AND NEW FINDS OF AMBYSTOMA (AMPHIBIA;
CAUDATA) FROM THE PLIO-PLEISTOCENE OF ARIZONA AND NEW MEXICO, USA

Miller-Camp, J., Brochu, C. A BIOGEOGRAPHIC ASSESSMENT OF INTERCONTINENTAL
DISPERSALS IN ALLIGATORINAE

Furui, S., lijima, M., Kobayashi, Y., Taruno, H. PHYLOGENETIC STATUS OF A NEW TOMISTOMINE
FROM JAPAN AND CROCODYLIAN RESPONSE TO PLEISTOCENE CLIMATE CHANGE

Figueiredo, R., Souza, R. G., Cidade, G., Rincon, A. SYSTEMATIC AND MORPHOLOGICAL REVISION
OF FOSSIL AND EXTANT MELANOSUCHUS (CROCODYLIA: CAIMANINAE) FROM THE AMAZON

Salas-Gismondi, R., Antoine, P., Baby, P., Tejada-Lara, J., Urbina, M. EVIDENCE FROM THE CLOUD
FOREST: MATTHIESSEN SPECIMEN OF PURUSSAURUS FROM THE LATE MIDDLE MIOCENE OF
PERUVIAN AMAZONIA

Guest, R., Brochu, C. THE FIRST PHYLOGENETIC ANALYSIS OF A CAIMANINE CROCODYLIAN
FROM THE EOCENE OF LAREDO, TEXAS

Godoy, P., Montefeltro, F., Cidade, G., Langer, M., Norell, M. NEW INSIGHTS ON THE MORPHOLOGY
OF EOCAIMAN CAVERNENSIS (CROCODYLIA, CAIMANINAE)

Ortega, F., Arcucci, A., Narviez, I., Escaso, F. ANALYSIS OF A PECULIAR STRUCTURE OF THE
PALATO-FACIAL ANATOMY OF THE EUROPEAN ZIPHODONT MESOEUCROCODILE /BEROSUCHUS
(EOCENE, IBERIAN PENINSULA)

Arcucci, A., Ortega, F. /BEROSUCHUS (CROCODYLIFORMES) POSTCRANIAL MATERIAL FROM THE
DUERO BASIN (EOCENE OF THE IBERIAN PENINSULA) AND ITS SEBECOSUCHIAN AFFINITIES

Hastings, A., Wirkner, C., Hellmund, M. FUNCTIONAL MORPHOLOGY OF HOOF-LIKE DISTAL
PHALANGES OF BOVERISUCHUS (CROCODYLIFORMES) FROM THE MIDDLE EOCENE OF
GEISELTAL, GERMANY, USING 3D GEOMETRIC MORPHOMETRICS

Delfino, M., Martin, J., Tschopp, E., Steel, L. REAPPRAISAL OF THE MORPHOLOGY AND
PHYLOGENETIC RELATIONSHIPS OF THE ALLIGATOROID CROCODILIAN DIPLOCYNODON
HANTONIENSIS FROM THE EOCENE OF HORDWELL, UNITED KINGDOM

Puértolas Pascual, E., Moreno-Azanza, M., Canudo, J. THE LAST RECORD OF GONIOPHOLIDIDAE:
BIODIVERSITY AND PHYLOGENY OF THE ALBIAN CROCODYLOMORPHS OF TERUEL (SPAIN)

Martin, E., Palmer, C. BONE MASS AND AIR SPACE PROPORTION OF PTEROSAURS

Bennett, S. NEW SMALLEST SPECIMEN OF THE PTEROSAUR PTERANODON AND MULTI-NICHE
ONTOGENY IN PTEROSAURS

Pinheiro, F., Liparini, A., Schultz, C. WAS TAPEJARA WELLNHOFERI (PTEROSAURIA,
PTERODACTYLOIDEA) REALLY FRUGIVOROUS?

Kellner, A., Weinschiitz, L., Manzig, P., Moura, C., Ricetti, J., Wilner, E., Greinert, V., Martins, N.
PTEROSAUR BONE BED FROM A LATE CRETACEOUS OASIS FROM BRAZIL AND CONTRIBUTION
TO THE BIOLOGY OF FLYING REPTILES
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FRIDAY, NOVEMBER 7, 2014
POSTER SESSION III (CONTINUED)

Vremir, M., Dyke, G., Totianu, R., Martin, E. G. AZHDARCHIDS FROM THE TRANSYLVANIAN
BASIN (SEBES FORMATION, ROMANIA): IMPLICATIONS FOR THE PALEOBIOLOGY OF EUROPEAN
LATE CRETACEOUS PTEROSAURS

Prondvai, E., Stein, K. MEDULLARY BONE IN THE MANDIBULAR SYMPHYSES OF A PTEROSAUR
INDICATES A NON-REPRODUCTIVE ROLE

Rodrigues, T., Jiang, S., Wang, X., Cheng, X., Kellner, A. A NEW TOOTHED PTERANODONTOID
(PTEROSAURIA, PTERODACTYLOIDEA) FROM THE JIUFOTANG FORMATION (LOWER
CRETACEOUS, APTIAN) OF CHINA

Dececchi, A., Cadena, E., Du, T., Larsson, H. COLOMBIA'S FIRST PTEROSAUR: A NEW GENUS OF
DSUNGARIPTERID DOCUMENTS A NOVEL DENTAL MORPHOLOGY IN PTEROSAURS

Carroll, N., Varricchio, D. J., Poust, A. PTERODACTYLOID DIVERSITY IN THE TWO MEDICINE
FORMATION (CAMPANIAN) OF MONTANA

Jager, K., Weinmann, M., Schwartz, C., Klein, R., Oleschinski, G., Sander, P. BEYOND
PHOTOGRAMMETRY: NEW METHODS FOR FOSSIL DIGITIZATION APPLIED TO THE UPPER
JURASSIC PTEROSAUR SCAPHOGNATHUS CRASSIROSTRIS

Cheng, X., Wang, X., Jiang, S., Kellner, A. W. A NEW NON-PTERODACTYLOID PTEROSAUR WITH
SOFT TISSUE FROM THE LATE JURASSIC, INNER MONGOLIA, CHINA

Fabbri, M., Benton, M., Stubbs, T., Puttick, M., Hone, D. EVOLUTION OF SAURISCHIAN DENTITION

Bronzati, M., Langer, M., Rauhut, O. W. THE BRAINCASE OF SATURNALIA TUPINIQUIM AND THE
EVOLUTION OF THE BRAINCASE IN SAUROPODOMORPHA

Marsh, A. D., Rowe, T., Simonetti, A., Stockli, D., Stockli, L. THE AGE OF THE KAYENTA FORMATION
OF NORTHEASTERN ARIZONA: OVERCOMING THE CHALLENGES OF DATING FOSSIL BONE

Peyre De Fabregues, C., Allain, R., Nyabela, P., Falconnet, J., Battail, B. A NEW LARGE BASAL
SAUROPODOMORPH FROM THE EARLY JURASSIC UPPER ELLIOT FORMATION OF LESOTHO

Sattler, F. TOOTH REPLACEMENT OF THE SAUROPOD DINOSAUR TORNIERIA AFRICANA FROM
TENDAGURU (LATE JURASSIC, TANZANIA)

Woodruff, C., Curry Rogers, K. JUVENILE DIPLODOCID SAUROPODS FROM THE LATE JURASSIC
MORRISON FORMATION OF MONTANA

Royo-Torres, R., Alcala, L., Verdu, F., Cobos, A., Sanz, J. ARAGOSAURUS ISCHIATICUS: NEW FOSSIL
REMAINS FROM LAS ZABACHERAS SITE (GALVE, TERUEL, SPAIN)

Schimelfening, A., Woodruff, C., Norden, K. DESCRIPTION OF A LOWER MORRISON FORMATION
DINOSAUR QUARRY FROM SOUTH-WESTERN MONTANA

Knoll, F., Ridgely, R., Schwarz-Wings, D., Witmer, L. THE BRAIN AND INNER EAR OF THE
SAUROPOD DINOSAURS FROM TENDAGURU (TANZANIA) IN THE CONTEXT OF SAUROPOD
EVOLUTION: A UNIQUE GLIMPSE INTO THE SENSORY WORLD OF GONDWANAN JURASSIC
GIANTS

Tschopp, E., Mateus, O., Kosma, R., Sander, M., Joger, U., Wings, O. A SPECIMEN-LEVEL CLADISTIC
ANALYSIS OF CAMARASAURUS (DINOSAURIA, SAUROPODA) AND A REVISION OF
CAMARASAURID TAXONOMY
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FRIDAY, NOVEMBER 7, 2014
POSTER SESSION III (CONTINUED)

Mocho, P., Ortega, F., Escaso, F., Goodreau, D., Chiappe, L. PRELIMINARY EVALUATION OF
SAUROPOD REMAINS FROM A NEW DINOSAUR BONE BED OF THE MORRISON FORMATION IN
SOUTHEASTERN UTAH (USA)

Kosch, J., Schwarz-Wings, D., Fritsch, G., Issever, A. TOOTH REPLACEMENT AND DENTITION IN
GIRAFFATITAN BRANCAI

McPhee, B., Bonnan, M., Choiniere, J., Yates, A., De Klerk, B. THE NON-MASSOSPONDYLID FAUNA
OF THE UPPER ELLIOT AND CLARENS FORMATIONS (EARLY JURASSIC) OF SOUTH AFRICA

Vidal, D., Ortega, F., Sanz, J. ARMORING THE TITANS: STUDYING THE VARIABILITY ON THE
MORPHOLOGY OF LAURASIAN TITANOSAUR OSTEODERMS.

Poropat, S., Hocknull, S., Upchurch, P., Mannion, P., Kear, B., Tischler, T., Sloan, T., Sinapius, G., Elliott,
J., Elliott, D. HIGH SAUROPOD DIVERSITY IN THE EARLY LATE CRETACEOUS OF NORTHEAST
AUSTRALIA IMPLIED BY A NEW SPECIES OF SAUROPOD FROM THE WINTON FORMATION
(UPPERMOST ALBIAN-;LOWER TURONIAN)

Diez Diaz, V., Mocho, P., Ortega, F., Marcos-Fernandez, F., Escaso, F., Sanz, J. A NEW
TITANOSAURIAN DINOSAUR FROM THE UPPER CRETACOUS OF THE IBERIAN PENINSULA

Fowler, E., Ullmann, P., Voegele, K., Lacovara, K. TITANOSAUR MEETS NEXTENGINE: COAXING
BIG DATA FROM AN ENTRY-LEVEL 3D LASER SCANNER

Ishigaki, S., Matsumoto, Y., Okamura, Y. HOW DO QUADRUPEDAL ANIMALS TURN? OFF-
TRACKING LIKE PHENOMENON OBSERVED IN THE TURNING TRACKWAYS OF SAUROPODS AND
PROBOSCIDEANS.

Carrano, M., D'Emic, M. FIRST DEFINITIVE PRESENCE OF OSTEODERMS OF THE
TITANOSAURIAN SAUROPOD DINOSAUR ALAMOSAURUS SANJUANENSIS

Sander, P., Hall, J., Soler, J., Wedel, M., Chiappe, L. A PNEUMATIC CAVITY IN AN ALAMOSAURUS
PUBIS: THE FIRST EVIDENCE OF PUBIC PNEUMATICITY IN SAUROPODOMORPHS AND THE
IMPLICATIONS OF PELVIC PNEUMATICITY IN NEOSAUROPODS

Voegele, K., Siegler, S., Bonnan, M., Fowler, E., Lacovara, K. USING MSC ADAMS TO DETERMINE
THE EFFECTS OF ARTICULAR CARTILAGE CAP SHAPE AND THICKNESS ON THE DYNAMICS OF
THE ELBOW JOINT OF A TITANOSAURIAN SAUROPOD

Madzia, D., Borsuk-Bialynicka, M. NEW SAUROPOD MATERIAL FROM THE NEMEGT FORMATION
SUPPORTS THE CONSPECIFICITY OF OPISTHOCOELICAUDIA SKARZYNSKII AND NEMEGTOSAURUS
MONGOLIENSIS (SAUROPODA, TITANOSAURIA)

Mitchell, J., Sander, M. THE 3-FRONT MODEL: A DEVELOPMENTAL EXPLANATION OF LONG
BONE DIAPHYSEAL HISTOLOGY OF SAUROPODA AND ITS APPLICATION TO OTHER DINOSAURS
AND MAMMALS

Acikkol, N., Campione, N. E., Kear, B., Budd, G. TESTING THE CRETACEOUS DIVERSITY OF
ICHTHYOSAURS AND THEIR EXTINCTION HYPOTHESES USING A QUANTITATIVE APPROACH

Redford, C., Mehling, C. ALL THE BETTER TO SEE YOU WITH: REUNITING OPHTHALMOSAURUS
ICENICUS SPECIMENS AT THE AMERICAN MUSEUM OF NATURAL HISTORY
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POSTER SESSION III (CONTINUED)

Lawrence, J., Roberts, A. J. AN INTERMEDIATE PADDLE BETWEEN BASAL THUNNOSAURIAN AND
OPTHALMOSAURIAN ICHTHYOSAURS FROM THE HISTORIC R.W. HOOLEY COLLECTION, LYME
REGIS

Jiang, D., Motani, R., Tintori, A., Rieppel, O., Ji, C. THE XINGYI MARINE REPTILE FAUNA FROM
SOUTH CHINA: MAJOR ECOLOGICAL EXPANSION INTO THE OPEN OCEAN DURING THE LATE
LADINIAN (MIDDLE TRIASSIC)

Araujo, R., Correia, F. SOFT-TISSUE ANATOMY OF THE PLESIOSAUR PECTORAL GIRDLE
INFERRED FROM BASAL EOSAUROPTERYGIAN TAXA AND THE EXTANT PHYLOGENETIC
BRACKET

De Miguel Chaves, C., Pérez-Garcia, A., Ortega, F., Sanchez-Chillon, B., Quesada, J., Sanz, J.
SYSTEMATIC IMPLICATIONS OF A SAUROPTERYGIAN SKULL FROM THE UPPER TRIASSIC OF
GUADALAJARA (SPAIN)

Voeten, D., Tafforeau, P., Nieweg, D., Bures, S. ENDOCRANIAL ASPECTS OF NOTHOSAURUS
MARCHICUS (DIAPSIDA, SAUROPTERYGIA) FROM THE LOWER MUSCHELKALK OF WINTERSWIJK
(THE NETHERLANDS) REVEALED THROUGH PROPAGATION PHASE CONTRAST X-RAY
SYNCHROTRON MICROTOMOGRAPHY

Wu, X., Cheng, L., Chen, X., Shang, Q. ATOPODENTATUS UNICUS IS A SAUROPTERYGIAN, WITH A
HIGHLY SPECIALIZED FEEDING ADAPTATION

Liu, J., Hu, S., Jiang, D., Benton, M., Zhou, C. A GIGANTIC NOTHOSAUR (REPTILIA:
SAUROPTERYGIA) FROM THE MIDDLE TRIASSIC OF SOUTHWESTERN CHINA AND ITS
IMPLICATION FOR THE BIOTIC RECOVERY FROM THE PERMIAN-TRIASSIC MASS EXTINCTION

Roberts, A., Druckenmiller, P., Hurum, J. NEW INSIGHTS INTO THE PALEOBIOLOGY OF THE
CRYPTOCLIDID PLESIOSAURS FROM THE UPPER JURASSIC AGARDHFJELLET FORMATION OF
SVALBARD

Larsson, D., Kear, B., Kundrat, M. FIRST INSIGHTS INTO THE DENTAL MICROSTRUCTURE OF
ELASMOSAURID PLESIOSAURIANS

Otero, R. THE AXIAL FORMULA OF ARISTONECTES QUIRIQUINENSIS (PLESIOSAURIA,
ELASMOSAURIDAE) AND ITS DIAGNOSTIC VALUE FOR ARISTONECTINES

Parrilla-Bel, J., Canudo, J., Moreno-Azanza, M. THE FIRST PLESIOSAURIAN REMAINS FROM THE
EARLY BARREMIAN OF THE IBERIAN PENINSULA

Nakaya, H., Yamashita, K., Utsunomiya, S., Kikuchi, N., Kondo, Y. THE LATE CRETACEOUS
ELASMOSAURIDAE (PLESIOSAURIA) FROM SHISHI-JIMA ISLAND, KAGOSHIMA, SOUTHWEST
JAPAN

Crofts, S. FUNCTIONAL MORPHOLOGY OF HARD-PREY CRUSHING TEETH
Otero, O. THE SETTLEMENT OF THE AFRICAN FISH FAUNA

Reichenbacher, B., Gierl, C. THE EVOLUTIONARY HISTORY OF GOBIOIDS FROM A
PALAEONTOLOGICAL PERSPECTIVE

Liu, J., Wilson, M., Murray, A., Tseng, Z. A NEW SUCKER (TELEOSTEL CATOSTOMIDAE) FROM
THE EOCENE KISHENEHN FORMATION OF MONTANA AND THE SYSTEMATIC POSITION OF
AMYZON
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FRIDAY, NOVEMBER 7, 2014
POSTER SESSION III (CONTINUED)

Gottfried, M., Samonds, K. E., Ostrowski, S. A BARRACUDA-DOMINATED TROPICAL MARINE
FAUNA FROM THE MIOCENE OF MADAGASCAR

Westgate, J., Irwin, G., Gartner-Lee, C. USING GAMMA-RAY SPECTROMETRY TO NON-
DESTRUCTIVELY DETERMINE THE AGE OF RADIOACTIVE VERTEBRATE REMAINS

Carrillo Briceiio, J., Zapata, V., Kindlimann, R., Jaramillo, C., Sanchez-Villagra, M. A NEW EARLY
MIOCENE CHONDRICHTHYAN ASSEMBLAGE FROM THE GUAJIRA PENINSULA (COLOMBIA):
PALEOENVIRONMENTAL AND PALEOBIOGEOGRAPHIC IMPLICATIONS

Malyshkina, T.,, D. WARD NEW RECORDS OF EARLY EOCENE ELASMOBRANCHS FROM THE
KYZYLKUM DESERT, UZBEKISTAN

Engelbrecht, A., Kriwet, J., Mors, T., Reguero, M. DIVERSITY OF EOCENE ANTARCTIC SAND TIGER
SHARKS (CHONDRICHTHYES, ODONTASPIDIDAE): CLIMATIC CONTROLS OR IMPLICATIONS FOR
NURSERY AREAS?

Maisey, J., Pradel, A., Denton, J. IMPROVING THE DIAGNOSIS OF CROWN GROUP
CHONDRICHTHYANS FOR THE TREE OF LIFE PROJECT

Gierl, C., Reichenbacher, B. WHAT IS GOBIUS BREVIS?
Chen, G., Chang, M. A NEW LATE EOCENE LEUCISCINE FROM CENTRAL CHINA

Divay, J., Murray, A. FLUVIAL ICHTHYOFAUNAS OF THE WASATCH AND BRIDGER FORMATIONS
(EARLY AND EARLY-MIDDLE EOCENE), SWEETWATER COUNTY, SOUTHEASTERN WYOMING,
U.S.A.

El-Sayed, S., Claeson, K., Kora, M., Antar, M., Sallam, H. THE FIRST NEARLY COMPLETE
NEUROCRANIUM OF A SILURIFORM (CATFISH) FROM THE UPPER EOCENE BIRKET QARUN
FORMATION, WADI EL-HITAN, EGYPT

Biewer, J., Sankey, J., Hutchison, J., Wagner, H., Wilson, W., Gonzales, M. GIANT TUSK-TOOTH
SALMON AND GALAPAGOS-SIZED TORTOISES FROM THE LATEST MIOCENE OF CENTRAL
CALIFORNIA

Altner, M., Schliewen, U., Reichenbacher, B. EXCEPTIONALLY WELL-PRESERVED
HAPLOCHROMINI-LIKE FOSSILS (CICHLIDAE: PSEUDOCRENILABRINAE: HAPLOTILAPIINI: EAST
AFRICAN RADIATION) WITH OTOLITHS IN SITU FROM THE MIDDLE MIOCENE LAGERSTATTE
WARIL IN THE TUGEN HILLS (CENTRAL KENYA, EAST AFRICAN RIFT VALLEY)

Penk, S., Rasmussen, C., Schliewen, U., Reichenbacher, B. A NEW MIDDLE MIOCENE CONSERVAT-
LAGERSTATTE IN THE TUGEN HILLS (CENTRAL KENYA, EAST AFRICAN RIFT VALLEY) REVEALS
A UNIQUE RECORD OF FOSSIL HAPLOTILAPIINI (CICHLIDAE: PSEUDOCRENILABRINAE)

Martin-Serra, A., Figueirido, B., Serrano, F., Palmqvist, P. ASSESSING FORELIMB ADAPTATIONS IN
CARNIVORANS: INFERENCES IN BOROPHAGINAE (MAMMALIA, CARNIVORA, CANIDAE)

Schwarz, C., Kriwet, J., Petrasko, M., Nagel, D. MORPHOLOGICAL SHAPE DIVERSIFICATION AND
EVOLUTIONARY HISTORY OF THE BONY LABYRINTH IN AELUROID CARNIVORA (MAMMALIA,
FERAE)

Figueirido, B., Martin-Serra, A., Palmqvist, P. MORPHOLOGICAL INTEGRATION BETWEEN THE
FORE- AND THE HIND LIMB IN SABER-TOOTHS: IS THERE ANY EVIDENCE OF DECOUPLED
EVOLUTION?

© 2014 by the Society of Vertebrate Paleontology
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POSTER SESSION III (CONTINUED)

122 Curtis, A., Bird, D., Van Valkenburgh, B. ESTIMATING RESPIRATORY TURBINAL SURFACE AREA
FROM SNOUT DIMENSIONS IN ARCTOID CARNIVORANS.

123 Geiger, M., Haussman, S., Gendron, K., Willmitzer, F., Sinchez-Villagra, M. SKELETAL AND DENTAL
GROWTH UNDER DOMESTICATION: THE CASE OF DOGS AND ITS RELATION TO CARNIVORAN
EVOLUTION AND PALEONTOLOGICAL STUDIES

124 Randau, M., Sanfelice, D., Muizon, C., Goswami, A. PHYLOGENETIC AND ECOLOGICAL
CORRELATES OF INNER EAR MORPHOLOGY AND ONTOGENY IN PINNIPEDS (MAMMALIA,
CARNIVORA)

125 Holte, S. EVOLUTIONARY BIODIVERSITY OF MIOCENE CARNIVORANS FROM THOMAS FARM,
FLORIDA

126 Domingo, M., Domingo, L., Abella, J., Valenciano, A., Morales, J. COMPARISON OF TWO LATE
MIOCENE CARNIVORAN-DOMINATED FOSSIL ASSEMBLAGES FROM SPAIN WITH SPECIAL
EMPHASIS ON THEIR CARBON STABLE ISOTOPE PALEOECOLOGY

127 Prassack, K. PLIOCENE MUSTELOID DIVERSITY AND PALEOECOLOGY AT HAGERMAN FOSSIL
BEDS NATIONAL MONUMENT

128 Furbish, R., Berta, A. FAMILY SECRETS: A TOTAL EVIDENCE ANALYSIS OF FAMILY-LEVEL
RELATIONSHIPS IN PINNIPEDIA AND THE ENIGMATIC PINNIPED ALLODESMUS

129 Koretsky, L., Peters, N., Rahmat, S. NEW FINDINGD OF PRAEPUSA (CARNIVORA, PHOCIDAE,
PHOCINAE) FROM THE EASTERN SHORE OF THE NORTH ATLANTIC OCEAN

130 Jasinski, S., King, L. THE MIDDLE MIOCENE CARNIVORA OF NEW MEXICO (TESUQUE
FORMATION): SPECIES PATTERNS, RICHNESS, AND FAUNAL TURNOVER

131 Friscia, A., Brown, C. AN ACTUALISTIC EXPERIMENT TO EXAMINE SKELETONIZATION AND
DISARTICULATION IN THE LA BREA TAR SEEPS

132 O'Keefe, F., Brannick, A. THE IMPACT OF MODULARITY ON SIZE ESTIMATION OF SUCCESSIVE
DIRE WOLF POPULATIONS AT RANCHO LA BREA, CALIFORNIA

133 Garcia Yelo, B., Gomez Cano, A., Cantalapiedra, J., Farrell, A., Morales, J., Hernandez Ferniandez, M.
STRUCTURAL CHANGES IN LATE PLEISTOCENE CARNIVORE FAUNA FROM RANCHO LA BREA

134 Flower, L., Schreve, D. BRITISH PLEISTOCENE WOLVES AND WOLF-LIKE CANIDS: ECOLOGICAL
WINNERS AND LOSERS?

135 Pappa, S., Schreve, D., Rivals, F. PALAEODIETARY RECONSTRUCTION OF EARLY MIDDLE
PLEISTOCENE URSUS DENINGERI FROM WESTBURY-SUB-MENDIP (UK) THROUGH NOVEL
APPLICATION OF MICROWEAR ANALYSIS

136 Cotte, M., Prevosti, F., Soibelzon, L., Bocherens, H. PLEISTOCENE TROPHIC SYSTEMS IN THE
PAMPEAN REGION (BUENOS AIRES PROVINCE, ARGENTINA): INSIGHTS FROM C AND O STABLE
ISOTOPES.

137 Naples, V. WAS SMILODON FATALIS A SLINKY CAT? PECTORAL AND PELVIC GIRDLE
ADAPTATIONS ENHANCE STALKING CAPABILITIES OF THE AMBUSH PREDATOR FROM RANCHO
LA BREA
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FRIDAY, NOVEMBER 7, 2014
POSTER SESSION III (CONTINUED)

Schubert, B., Zhu, M., Liu, J., Wallace, S., Wang, Y., Jin, C. NEW RECORDS OF THE SABER-TOOTHED
CAT MEGANTEREON (FELIDAE, MACHAIRODONTINAE) FROM EARLY PLEISTOCENE CAVES IN
GUANGXI, SOUTH CHINA

Lopez-Torres, S., Silcox, M. THE IMPACT OF FOSSILS ON LIKELIHOOD ESTIMATES OF THE
BIOGEOGRAPHIC ORIGINS OF MAJOR PRIMATE CLADES

Smith, H., Von Cramon-Taubadel, N. A CATARRHINE PRIMATE INFERENCE MODEL FOR HOMININ
MORPHOLOGICAL EVOLUTION

Shapiro, A. VARIATION IN DENTAL MICROWEAR TEXTURES AS A PROXY FOR DIETARY
BREADTH IN CERCOPITHECIDAE

Schulp, A., Joordens, J., Van Os, B., Lustenhouwer, W., De Vos, J. IS THE HOMO ERECTUS HOLOTYPE
FROM TRINIL A COMPOSITE, OR NOT?

Hensley-Marschand, B. FAUNAL EVIDENCE FOR HOMININ PALEOENVIRONMENT AND BEHAVIOR
IN EARLY PLEISTOCENE CHINA

Melcher, M., Hertler, C., Bruch, A., Bernor, R. RECONSTRUCTING HOMININ ENVIRONMENTS:
WHAT SPECIALIZED HERBIVORES TELL US ABOUT VEGETATION AND CLIMATE IN THE
TURKANA BASIN

Macho, G. RECONSTRUCTION OF THE DIETARY NICHES OF PLIO-PLEISTOCENE HOMININS, OR
'WHY WE NEED A MULTIDISCIPLINARY RESEARCH PROTOCO'

Kaya, F., Kaymakci, N., Langereis, C., Eronen, J., Bibi, F., Pehlevan, C., Erkman, A., Fortelius, M.
PALEOECOLOGY AND MAGNETOSTRATIGRAPHY OF THE HOMINOID BEARING LOCALITY
CORAKYERLER, TUGLU FORMATION (CANKIRI BASIN, CENTRAL ANATOLIA)

Kingston, J., Deino, A., Hill, A., Cohen, A., Doman, J., Njagi, D., Noren, A., Ivory, S., Yost, C. LINKING
HOMININ EVOLUTION AND CLIMATE IN THE BARINGO BASIN, KENYA: THE HOMININ SITES AND
PALEOLAKES DRILLING PROJECT (HSPDP)

Begun, D. DIVERSITY OF EUROPEAN MIDDLE AND LATE MIOCENE HOMINIDS: EVIDENCE OF IN
SITU EVOLUTION OR MULTIPLE DISPERSALS?

Pérez-Claros, J., Jiménez-Arenas, J., Palmqvist, P., Martin-Serra, A. ON THE USE OF TWO-BLOCK
PARTIAL LEAST SQUARES WITH LINEAR MEASUREMENTS FOR STUDYING INTEGRATION
PATTERNS BETWEEN THE NEUROCRANIUM AND THE SPLANCHNOCRANIUM IN EXTANT
HOMINOIDS AND EXTINCT HOMININS

McNulty, K., MacLatchy, L., Peppe, D., Nengo, 1., Manthi, F., Miller, E., Stevens, N. J., Cote, S., Kingston,
J., Lehmann, T. A REGIONAL APPROACH TO EAST AFRICAN EARLY MIOCENE PALEOBIOLOGY

Hori, T. EVOLUTIONARY TENDENCY OF MOLAR TEETH IN NEOSAIMIRI AND SAIMIRI

Famoso, N., Frost, S. THE EVOLUTION OF OCCLUSAL ENAMEL COMPLEXITY IN THEROPITHECUS
OSWALDI (PRIMATES, CERCOPITHECIDAE)

McGee, E., Singleton, Z. PLESIADAPIFORM BIOGEOGRAPHY DURING THE PALEOGENE OF NORTH
AMERICA

Kristjanson, H., Deleon, V., Perry, J. A THREE-DIMENSIONAL MORPHOMETRIC ANALYSIS OF THE
BASICRANIUM IN PARAPITHECUS GRANGERI (ANTHROPOIDEA, PARAPITHECIDAE) AND
IMPLICATIONS FOR ANTHROPOID ORIGINS

© 2014 by the Society of Vertebrate Paleontology
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FRIDAY, NOVEMBER 7, 2014
POSTER SESSION III (CONTINUED)

Ramdarshan, A., Beard, K. ECOLOGICAL DIVERSITY OF AN EOCENE NORTH AMERICAN
OMOMYID PRIMATE: SEASONALITY OR COMPETITION?

Minwer-Barakat, R., Costeur, L., Marigé, J., Moya-Sola, S. NEW REMAINS OF MICROCHOERINAE
(OMOMYIDAE, PRIMATES) FROM THE LATE EOCENE SITE OF SOSSIS (NORTHEASTERN SPAIN)
FOUND IN THE COLLECTIONS OF THE NATURHISTORISCHES MUSEUM BASEL

Warner, J., Crerar, L. IDENTIFICATION TO THE INDIVIDUAL LEVEL OF STELLE';S SEA COW
(HYDRODAMALIS GIGAS) BONE THROUGH THE USE OF MICROSATELLITES

Domning, D. FOSSIL SEA COWS (MAMMALIA: SIRENIA) OF EUROPE AND THE MEDITERRANEAN:
WHY SO DEPAUPERATE?

Beatty, B. FEEDING ECOLOGY OF DESMOSTYLIA AS INFERRED FROM SPECIALIZATIONS FOR
INGESTION, DENTAL MORPHOLOGY, AND DENTAL WEAR

Diaz Berenguer, E., Badiola, A., Canudo, J. FIRST MENTION OF SIRENIANS (MAMMALIA) WITH
FUNCTIONAL HIND LIMBS IN EUROPE (LUTETIAN, SOUTHERN PYRENEES, SPAIN)

Nicholson, P., Woodruff, C., Harrison, J., Heck, C. A SIRENIAN FROM THE MAADI FORMATION
(UPPER EOCENE) FROM THE CATACOMBS OF ANUBIS AT NORTH SAQQARA (EGYPT)

Voss, M., Asbach, P. MULTIPLE ANOMALIES OF VERTEBRAE IN FOSSIL SEA COWS (MAMMALIA,
SIRENIA): CHARACTERISTICS AND POTENTIAL CAUSES

Maxime, D., Gheerbrant, E., Allain, R. ORIGIN AND EARLY EVOLUTION OF MAMMAL ACROSS THE
TRIASSIC—JURASSIC TRANSITION: NEW LIGHT FROM MORGANUCODONTS

Plogschties, T., Martin, T. REVEALING THE UNSEEN: COMPUTED MICRO TOMOGRAPHY
SCANNING AND 3D RECONSTRUCTION OF A LOWER CRETACEOUS (BARREMIAN)
SYMMETRODONT SKULL

Wilson, G., Varricchio, D. J. EXCEPTIONALLY WELL-PRESERVED MAMMAL FOSSILS FROM THE
UPPER CRETACEOUS (CAMPANIAN) EGG MOUNTAIN LOCALITY (TWO MEDICINE FORMATION)

Montellano, M., Fox, R. A NEW TRIBOTHERE (MAMMALIA) FROM THE LATE SANTONIAN UPPER
MILK RIVER FORMATION, ALBERTA

Brinkkotter, J., Schwermann, A., Martin, T. COMPARISON OF CRUSHING FUNCTION IN
PSEUDOTRIBOSPHENIC MOLARS OF HALDANODON EXSPECTATUS (MAMMALIAFORMES,
DOCODONTA) WITH TRIBOSPHENIC MOLARS OF DIDELPHIS MARSUPIALIS (MAMMALIA,
MARSUPIALIA)

Schwermann, A., Schultz, J., Kullmer, O., Martin, T. MOLAR FORM AND FUNCTION OF THE LATE
JURASSIC STEM-ZATHERIAN NANOLESTES (MAMMALIA)

Newham, E., Corfe, L., Gill, P. CEMENTUM HISTOLOGY OFFERS A NEW PERSPECTIVE ON THE LIFE
HISTORIES OF EARLY MAMMALS

Latimer, A. E., Rowe, T. JUVENILE PLATYPUS (ORNITHORHYNCHUS ANATINUS) TEETH ARE
DIVERSE: MORPHOLOGICAL FEATURES AND EVOLUTIONARY IMPLICATIONS OF A REDUCED
DENTITION
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SATURDAY MORNING, NOVEMBER 8, 2014

TECHNICAL SESSION XIV
ESTREL BERLIN, HALL A
MODERATORS: Erin Maxwell and Nicolas Campione

Morhardt, A., Hurlburt, G., Ridgely, R., Witmer, L. EQ IN THE 21ST CENTURY: A REASSESSMENT
OF NON-AVIAN DINOSAUR ENCEPHALIZATION QUOTIENT CALCULATIONS AND IMPLICATIONS
FOR MODERN PALEONEUROLOGY

Bourke, J., Porter, W., Ridgely, R., Witmer, L. AIRFLOW RECONSTRUCTION AND HEAT-TRANSFER
POTENTIAL IN THE ELONGATE NASAL PASSAGES OF THE ANKYLOSAURS PANOPLOSAURUS
MIRUS AND EUOPLOCEPHALUS TUTUS

Maidment, S., Bertazzo, S. NANO-ANALYTICAL TECHNIQUES REVEAL BLOOD CELLS, BANDED
COLLAGEN FIBERS AND AMINO ACIDS PRESERVED IN 75 MILLION YEAR OLD DINOSAUR
SPECIMENS

Hill, R., D'Emic, M., Bever, G., Norell, M. THE MOST COMPLETE, OSSIFIED HYOBRANCHIAL
APPARATUS OF A FOSSIL DINOSAUR: IMPLICATIONS FOR ONTOGENY AND FUNCTIONAL
ANATOMY

Campione, N., Evans, D. QUANTIFYING BODY SIZE EVOLUTION IN ORNITHOPOD DINOSAURS

Romilio, A., Salisbury, S., Nair, J. P. ICHNOLOGICAL EVIDENCE FOR DIVERSE PEDAL POSTURES IN
ORNITHOPODAN DINOSAURS

Barrett, P., Milner, A., Hooker, J. A NEW ORNITHOPOD DINOSAUR FROM THE LATEST
CRETACEOUS OF THE ANTARCTIC PENINSULA

Prieto-Marquez, A., Erickson, G., Ebersole, J. A NEW HADROSAURID FROM APPALACHIA AND THE
EVOLUTION OF THE FACIAL SKELETON IN DUCK-BILLED DINOSAURS

BREAK

Kay, D., Erickson, G. M., Norell, M., Krick, B. EVOLUTION OF COMPLEX DENTAL ARCHITECTURE
AND SLICING DENTITIONS IN CERATOPSIDS

Zheng, W., Jin, X., Xu, X. A NEW BASAL NEOCERATOPSIAN (ORNITHISCHIA, CERATOPSIA) FROM
THE LATE CRETACEOUS OF CENTRAL CHINA

Nair, J., Yates, A. OSTEOLOGY OF THE TYPE MATERIAL OF MELANOROSAURUS READI, A NEAR
SAUROPOD' (DINOSAURIA: SAUROPODOMORPHA) FROM THE UPPER TRIASSIC LOWER ELLIOT
FORMATION OF SOUTH AFRICA, AND THE STATUS OF REFERRED SPECIMENS

Upchurch, P., Mannion, P. A NEW CHARACTER SET FOR THE ANALYSIS OF SAUROPOD
PHYLOGENY, AND ITS IMPLICATIONS FOR THE EVOLUTIONARY HISTORY OF EUSAUROPODA

Fronimos, J., Wilson, J. CONCAVO-CONVEX INTERVERTEBRAL JOINTS IN SAUROPODS AND
CROCODYLIANS: DO THEY INCREASE FLEXIBILITY OR STABILITY?

Moon, B. A NEW SPECIES-LEVEL PHYLOGENY OF THE ICHTHYOPTERYGIA AND ANALYSIS OF
MACROEVOLUTIONARY TRENDS

Maxwell, E., Fernandez, M., Larsson, H., Schoch, R. A NEW ICHTHYOSAUR FROM THE MIDDLE
JURASSIC OF GERMANY PROVIDES INSIGHTS INTO THE ASSOCIATION BETWEEN LIMB FORM
AND FUNCTION
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SATURDAY MORNING, NOVEMBER 8, 2014
TECHNICAL SESSION XIV (CONTINUED)

Schumacher, B. PHYLOGENY AND POSITED DIMORPHISM OF POLYCOTYLID PLESIOSAURS, NEW
INFORMATION FROM A NEARLY COMPLETE SKELETON OF POLYCOTYLUS LATIPINNIS FROM THE
NIOBRARA FORMATION (EARLY CAMPANIAN) OF SOUTH DAKOTA, UNITED STATES

SATURDAY MORNING, NOVEMBER 8, 2014

TECHNICAL SESSION XV
ESTREL BERLIN, HALL C
MODERATORS: Akinobu Watanabe and Rebecca Pian

Alroy, J. ANEW TWIST ON A VERY OLD FAUNAL SIMILARITY INDEX

Fraser, D., Gorelick, R., Rybczynski, N. PHYLOGENETIC OVER-DISPERSION OF LATE CENOZOIC
NORTH AMERICAN UNGULATE COMMUNITIES

Madden, R. EARTH SURFACE PROCESSES IN THE EVOLUTION OF MAMMALIAN TOOTH SHAPE

Mychajliw, A., Hadly, E. ISLANDS ARE NOT CONTINENTS: PHYLOGENY AND BODY SIZE DRIVE
UNIQUE EXTINCTION DYNAMICS OF CARIBBEAN MAMMALS

Van Der Geer, A., Lyras, G., Lomolino, M., Palombo, M., Sax, D. BODY SIZE EVOLUTION ON
PALAEO-ISLANDS: ANTIQUITY OF THE ISLAND RULE AND TEMPORAL FLUCTUATIONS

Kilbourne, B. ENERGETIC BENEFITS AND ADAPTATIONS IN MAMMALIAN DESIGN: SCALE
EFFECTS AND SELECTIVE PRESSURES

MacLeod, N., Steart, D., Pearce, L., Bartleet-Cross, C., Nedza, C., Frost, A., Rose, K. NEW
MORPHOLOGIES FOR OLD: APPLICATION OF THREE DIMENSIONAL SURFACE ANALYSIS &
COMPUTER VISION/MACHINE LEARNING TECHNIQUES TO COMPARATIVE ANATOMY WITH
SPECIAL EMPHASIS ON VERTEBRATE PALEONTOLOGY

Watanabe, A. R2D3 AND C3PO: A COMPANION TOOL FOR TESTING THE FIDELITY OF TWO-
DIMENSIONAL GEOMETRIC MORPHOMETRIC DATA IN A THREE-DIMENSIONAL WORLD OF
VERTEBRATE CRANIA.

BREAK

Clavel, J., Merceron, G., Escarguel, G. MISSING DATA ESTIMATION IN MORPHOMETRICS: HOW
MUCH IS TOO MUCH?

Mabee, P., Dececchi, A., Blackburn, D. MATRIX VS. MONOGRAPHS: COMPARISON OF PHENOTYPIC
RICHNESS ACROSS DATA SOURCES.

Pian, R. ASSESSING THE RELATIVE IMPORTANCE OF DIFFERENT CHARACTER PARTITIONS IN
PHYLOGENETIC ANALYSES OF MAMMALS

Billet, G. THE MORPHOLOGICAL VARIATION OF SOME SELECTED CHARACTERS OF THE BONY
LABYRINTH IN PLACENTALS AND THEIR PERTINENCE FOR PHYLOGENETIC ANALYSES

Castanhinha, R., Sucena, E., Rodriguez-Ledén, J. THE FRONTAL BONE: PROBLEMS AND SOLUTIONS
IN AMNIOTE SKULL HOMOLOGY

Koyabu, D., Werneburg, 1., Sinchez-Villagra, M. MACROEVOLUTIONARY PATTERNS IN
MAMMALIAN CRANIOGENESIS REVEALS MODULAR EVOLUTION AND A LINK BETWEEN
CRANIAL DEVELOPMENT AND BRAIN SIZE
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SATURDAY MORNING, NOVEMBER 8, 2014
TECHNICAL SESSION XV (CONTINUED)

Chatterjee, S., Chatterjee, S. GENE DUPLICATIONS, CO-OPTION, AND THE EVOLUTION OF
VERTEBRATE BRAINS

Ferreira-Cardoso, S., Araujo, R., Castanhinha, R., Walsh, S., Martins, R., Martins, G. THE FLOCCULAR
COMPLEX: NEUROANATOMY AS A TOOL TO UNVEIL PALEOECOLOGY

SATURDAY MORNING, NOVEMBER 8, 2014

TECHNICAL SESSION XVI
ESTREL BERLIN, HALL D
MODERATORS: Martha Richter and Charlie Underwood

Coates, M., Criswell, K., Hardy, A., Sansom, L., Finarelli, J. GLADBACHUS: UNCONVENTIONAL
CONDITIONS IN AN EARLY CHONDRICHTHYAN

Richards, K., Clack, J. A NEW CARBONIFEROUS CHONDRICHTHYAN FROM THE DERBYSHIRE
LIMESTONE, UK.

Fischer, J., Schneider, J., RoBler, R., Spindler, F., Hoffmann, U. AN EARLY CARBONIFEROUS MASS
OCCURRENCE OF SHARK EGG CAPSULES FROM FRESHWATER DEPOSITS -; THE OLDEST
CHONDRICHTHYAN MULTI-TAXON NURSERY

Criswell, K., Coates, M. CONVERGENCE AND COMPLEXITY IN CHONDRICHTHYAN VERTEBRAL
COLUMNS

Underwood, C., Welten, M., Johanson, Z., Smith, M., Fraser, G. TEETH INSIDE AND OUTSIDE THE
MOUTH: A MICRO-CT ANALYSIS OF TOPOGRAPHIC RELATIONSHIPS IN SAWFISH AND
SAWSHARK DENTITIONS (ELASMOBRANCHII; CHONDRICHTHYES)

Sferco, E., Lopez-Arbarello, A., Baez, A. SYSTEMATIC POSITION OF THE CONTINENTAL LATE
JURASSIC TELEOST LUISIELLA FERUGLIOI FROM PATAGONIA (ARGENTINA) AND THE
OCCURRENCE OF A NEW GONDWANAN CLADE OF BASAL TELEOSTS

Davesne, D., Gallut, C., Barriel, V., Lecointre, G., Janvier, P., Otero, O. THE EARLY RADIATION OF
ACANTHOMORPH TELEOSTS: WHEN FOSSILS HELP TO RESOLVE DEEP PHYLOGENETIC
RELATIONSHIPS IN A MAJOR EXTANT CLADE

Close, R., Johanson, Z., Tyler, J., Friedman, M. A REMARKABLE NEW BEAKED
TETRAODONTIFORM FISH FROM THE EARLY EOCENE LONDON CLAY FORMATION

BREAK

Cloutier, R., Béchard, I. STEP BY STEP TOWARDS A TETRAPOD SKULL: A HEAD-START FOR
ELPISTOSTEGE

Qu, Q., Zhu, M., Ahlberg, P. HISTOLOGY OF A PRIMITIVE OSTEICHTHY AN (PSAROLEPIS ROMERI)
SHEDS LIGHT ON THE ORIGIN OF MONOTYPIC ENAMEL ON VERTEBRATE TEETH

Lemberg, J., Ross, C., Shubin, N., Daeschler, E. FUNCTIONAL IMPLICATIONS OF PLATYROSTRAL
SKULLS FOR FEEDING IN WATER WITH INSIGHTS INTO THE CRANIAL MORPHOLOGY OF
TIKTAALIK ROSEAE

Clement, A., Ahlberg, P. BUCCAL-PUMP AIR GULPING IN DEVONIAN LUNGFISHES
(SARCOPTERYGIL; DIPNOI): INSIGHTS FROM TOMOGRAPHIC DATA

© 2014 by the Society of Vertebrate Paleontology
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SATURDAY MORNING, NOVEMBER 8, 2014
TECHNICAL SESSION XVI (CONTINUED)
Richter, M., Cisneros, J., Angielczyk, K., Marsicano, C., Kammerer, C., Frobisch, J., Sadleir, R., Smith, R.

FIRST ARTICULATED COELACANTH FISH (SARCOPTERYGII: ACTINISTIA) FROM THE
PALAEOZOIC OF SOUTH AMERICA (BRAZIL)

Clack, J., Smithson, T. R., Anderson, J. EVOLUTION OF THE TETRAPOD APPENDICULAR
SKELETON: NEW EVIDENCE FROM ROMER'S GAP

Mondéjar-Fernandez, J. THE SCALES OF A DEVONIAN TETRAPOD REVEALED BY SYNCHROTRON
MICROTOMOGRAPHY: HISTOLOGICAL IMPLICATIONS FOR THE FISH—TETRAPOD TRANSITION

Porro, L., Rayfield, E., Clack, J., Herrel, A., Adriaens, D. MANDIBULAR MECHANICS AND FEEDING
ACROSS THE WATER-LAND TRANSITION: FINITE ELEMENT ANALYSIS OF THE EARLY
TETRAPOD LOWER JAW

SATURDAY AFTERNOON, NOVEMBER 8, 2014

SYMPOSIUM 5: ECOMETRICS: QUANTITATIVE TRAIT-BASED APPROACHES TO BIOTIC

1:45

2:00

2:15

2:30

2:45

3:00

3:15
3:30

3:45

4:00

CHANGE
ESTREL BERLIN, HALL A
MODERATORS: Jussi T. Eronen and P. David Polly

Badgley, C., Damuth, J. ECOMORPHOLOGICAL STRUCTURE OF MAMMALIAN FAUNAS IN
RELATION TO CLIMATE AND PHYSIOGRAPHY AT THE CONTINENTAL SCALE

Bernor, R., Kaya, F., Fortelius, M. DIACHRONOUS EVOLUTION OF MOLAR CROWN HEIGHT IN OLD
WORLD HIPPARION LINEAGES UNDER CLIMATE CHANGE

Damuth, J., Janis, C., Travouillon, K., Figueirido, B., Archer, M., Hand, S. ECOMETRICS DOWN
UNDER: CORRELATION OF MORPHOLOGY WITH PALEOHABITAT IN KANGAROOS

Stegner, M. TRACKING VARIATION IN SMALL MAMMAL FUNCTIONAL GROUP ABUNDANCE:
IMPACTS OF QUATERNARY CLIMATE AND LAND USE ON THE COLORADO PLATEAU

Schnitzler, J., Fritz, S., Eronen, J., Graham, C., Bohning-Gaese, K., Polly, P. FROM TEETH TO GENES:
INTEGRATING FOSSIL AND MOLECULAR DATA TO UNDERSTAND MODES AND RATES OF TRAIT
EVOLUTION

Stenseth, N. RED QUEEN AND COURT JESTER: BIOTIC AND ABIOTIC INTERACTIONS IN ECOLOGY
AND EVOLUTION

Werdelin, L. TOWARDS AN ECOMETRIC ANALYSIS OF CARNIVORES

Fritz, S., Eronen, J., Janis, C. WHICH TRAITS CAN PROMOTE EXTINCTION IN LARGE MAMMALS?
RELATING PERSPECTIVES FROM LIVING AND EXTINCT SPECIES

Meachen, J., Janowicz, A. NATURAL TRAP CAVE: A MORPHOLOGICAL ASSESSMENT OF THE
PLEISTOCENE TO HOLOCENE TRANSITION

Head, J., Lawing, A., Polly, P. HERPETOMETRICS: TESTING SIZE-BASED METABOLIC
THERMOMETRY OF RECENT AND FOSSIL COLUBROID SNAKES ACROSS NORTH AMERICA
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SATURDAY AFTERNOON, NOVEMBER 8, 2014

TECHNICAL SESSION XVII
ESTREL BERLIN, HALL C
MODERATORS: Hans-Dieter Sues and Christian Sidor

Olroyd, S., Angielczyk, K. EXPLORING THE ROBUSTNESS OF PERMO—CARBONIFEROUS
TERRESTRIAL COMMUNITIES: THE IMPORTANCE OF INSECT AND TETRAPOD HERBIVORES

Sidor, C., Angielczyk, K., Beightol, C., Nesbitt, S., Peecook, B., Smith, R., Steyer, J., Tabor, N., Tolan, S.
FILLING OLSON'S GAP: A NEW PERMIAN TETRAPOD ASSEMBLAGE FROM THE MID-ZAMBEZI
BASIN OF SOUTHERN ZAMBIA

Sues, H., Olsen, P. NEW DATA ON THE TRIASSIC-;JURASSIC TETRAPOD ASSEMBLAGES IN THE
FUNDY GROUP OF THE CANADIAN MARITIMES

Shelton, C., Sander, P. CELLULOSE HERBIVORY OF BASAL SYNAPSIDA IS NOT LINKED TO
ENDOTHERMY OR HIGH GROWTH RATES

Huttenlocker, A., Sidor, C. A., Angielczyk, K. THEROCEPHALIANS (THERAPSIDA,
EUTHERIODONTIA) FROM THE UPPER PERMIAN MADUMABISA MUDSTONE OF ZAMBIA AND
THEIR BIOGEOGRAPHIC IMPLICATIONS

Frobisch, J., Kammerer, C. DIVERSITY OF SMALL-BODIED DICYNODONTS (THERAPSIDA,
ANOMODONTIA) FROM THE LATE PERMIAN OF SOUTH AFRICA

Jansen, M., Kammerer, C., Frobisch, J. THERAPSID CRANIAL ONTOGENY BASED ON 2- AND 3-
DIMENSIONAL MORPHOMETRIC ANALYSIS

Laaf3, M., Schillinger, B. WHAT DO INNER AND MIDDLE EAR ANATOMY TELL US ABOUT
HEARING CAPABILITIES, BEHAVIOR, AND LIFESTYLE OF NON-MAMMALIAN SYNAPSIDS?

Walther, M., Kammerer, C., Brocklehurst, N., Frobisch, J. NON-MAMMALIAN CYNODONT
(SYNAPSIDA, THERAPSIDA) DIVERSITY PATTERNS AND THE QUALITY OF THEIR FOSSIL RECORD

O'Meara, R., Dirks, W. UNDERSTANDING DENTAL GROWTH PATTERNS ACROSS THE CYNODONT
TO MAMMALIAFORM TRANSITION

SATURDAY AFTERNOON, NOVEMBER 8, 2014

PREPARATORS' SYMPOSIUM
ESTREL BERLIN, HALL D
MODERATORS: William Simpson and Steve Jabo

Behlke, A. TEACHING FOSSIL PREPARATION WITHOUT FOSSILS

Brown, M. A BETTER MODEL FOR TEACHING PALEONTOLOGICAL LABORATORY METHODS IN
NORTH AMERICA

Jabo, S., Kroehler, P., Pinsdorf, M. THE RENOVATION OF THE VERTEBRATE PREPARATION LAB
AT THE NATIONAL MUSEUM OF NATURAL HISTORY, SMITHSONIAN INSTITUTION

Capobianco, C., Redman, C. IMPROVING EFFICIENCY AND OUTPUT OF INDOOR SCREEN
WASHING FACILITIES

Knoétschke, N., Mastroianni, M., Wings, O. A SONG OF BLASTING AND FIRE: EUROPASAURUS
HOLGERI

Van Beek, C. TRANSFER PREP OF AN EOCENE BIRD FROM THE GREEN RIVER FORMATION, WY.

© 2014 by the Society of Vertebrate Paleontology
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SATURDAY AFTERNOON, NOVEMBER 8, 2014
PREPARATORS' SYMPOSIUM (CONTINUED)

Fitzgerald, E., Sereno, P. EXCAVATION AND PREPARATION OF FOSSILS PRESERVED IN LOOSE
SAND

Fox, M., Zdinak, A., Yarborough, V. BAROSAURUS ON THE HALF SHELL: A TWO PIECE STORAGE
JACKET DESIGN FOR LARGE OR FRAGILE SPECIMENS

Davidson, A. BREAKS, REPAIRS, AND ESSENTIAL COMPETENCIES FOR VERTEBRATE FOSSIL
PREPARATORS

Eklund, M., Brown, M. SIMPLE FORENSIC METHODS FOR PALEONTOLOGICAL DIAGNOSIS

SATURDAY, NOVEMBER 8, 2014

POSTER SESSION IV
ESTREL BERLIN, ECC ROOMS 2 AND 3 AND FOYER
Authors must be present from 4:15 - 6:15 pm
Posters must be removed by 6:30 pm

Posters Associated with the Prepartors’ Symposium

29

30

31

32

33
34

35

36

37

38

39

Beardmore, S., Trythall, J. THE DEVELOPMENT OF THE ELGIN MUSEUM AS A PUBLIC AND
SCIENTIFIC RESOURCE

Stache, M., Hastings, A., Hellmund, M. 3-D SCANNING AND PRODUCTION OF ACCURATE FORM-
FITTING SUPPORT CRADLES FOR FOSSILS USING CNC MILLING TECHNOLOGY (COMPUTERIZED
NUMERICAL CONTROL TECHNIQUE): A PROJECT WITH THE GEISELTAL COLLECTION

Pinsdorf, M., Jabo, S., Telfer, A., Kroehler, P., Hollis, K., Millhouse, A., Miller, M. REPURPOSING THE
PURPOSEFUL: RE-TRAINING FOSSIL PREPARATORS IN VERTEBRATE MOUNT DISMANTLING AND
CONSERVATION

Goldberg, S., Davidson, A. ADHESIVES USED IN 2014 BY THE VERTEBRATE PALEONTOLOGY
PREPARATION LABORATORY, AMERICAN MUSEUM OF NATURAL HISTORY: AN ILLUSTRATED
WALL CHART

Gishlick, A., Fox, M. HOW TO PACK FOSSILS FOR LOANS

Carrio, V., Da Rocha, S., Fraser, N. SCOTTISH MAMMOTH TUSKS AT NATIONAL MUSEUMS
SCOTLAND

Serensen, T. MULTIPLE ISSUES WHEN PREPARING AND PRESERVING LATE MIOCENE BEAKED
WHALE (GRAM FM) FOR RESEARCH AND EXHIBITION: THE DIFFICULT TASK OF DOING AS
LITTLE AS POSSIBLE

Marcos-Fernandez, F., Mocho, P., Elvira, A., Paramo, A., Escaso, F., Ortega, F. THE SAUROPOD THAT
STOPPED THE TRAIN

English, L., Brown, M. RESOLUTION AND ACCURACY OF 3-DIMENSIONAL MODELS OF
SPECIMENS USING PHOTOGRAMMETRY AND IMAGE STACKING SOFTWARE

Manucci, F., Maganuco, S., Panzarin, L., Bonadonna, D. IMPROVING COLLABORATION BETWEEN
PALEONTOLOGISTS AND PALEOARTISTS: A CASE STUDY, FOCUSED ON THE CERATOPSID
DINOSAUR STYRACOSAURUS

Murphey, P., Knauss, G., Fisk, L., Demere, T., Sullivan, R., Trujillo, K., Strauss, J. A FOUNDATION FOR
BEST PRACTICES IN MITIGATION PALEONTOLOGY

November 2014—PROGRAM AND ABSTRACTS 67



SATURDAY, NOVEMBER 8, 2014
POSTER SESSION IV (CONTINUED)

Posters Associated with Symposia 5: Ecometrics: Quantitative Trait-Based Approaches to Biotic Change

40

41

42

Eronen, J., Janis, C., Chamberlain, C., Mulch, A. PALEOGENE SURFACE UPLIFT AND ITS IMPACT
ON TERRESTRIAL PALEOENVIRONMENTS AND MAMMALIAN COMMUNITIES IN WESTERN
NORTH AMERICA

Polly, P., Bormet, A. K., Lawing, A. SELECTION OR GEOGRAPHIC SORTING IN THE
ESTABLISHMENT OF ECOMETRIC PATTERNS: INTRASPECIFIC VARIATION AND ENVIRONMENT
IN CARNIVORAN ANKLE MORPHOLOGY

Fox, D., Keller, J., McNulty, K. RODENT TOOTH SHAPES AS ECOMETRIC TRAITS: PREDICTING
TROPHIC CATEGORIES OF RODENTS FROM 3D TOOTH MORPHOLOGY

43

44

45

46
47

48

49
50

51

52

53

54

55

56

68

QOde, S., Nakaya, H., Suwa, G., Asfaw, B. PALEODIET RECONSTRUCTION OF EARLY PLEISTOCENE
EQUIDAE FROM KONSO, RIFT VALLEY, SOUTH ETHOPIA

Zazula, G., Hall, E., Scott, E., Jensen, B., Froese, D. PRELIMINARY REPORT ON A NEW MIDDLE
PLEISTOCENE (> 700 KA) HORSE (EQUUS SP.) SPECIMEN FROM YUKON, CANADA.

Scott, E., McHorse, B., Jass, C., Zazula, G. D. A MORPHOMETRIC ASSESSMENT OF PLEISTOCENE
HORSE METAPODIALS ACROSS WESTERN NORTH AMERICA

Bales, G. RHINO FACE SPACE

Coombs, M. THE SIGNIFICANCE OF THE OLIGOCENE—MIOCENE TRANSITION IN THE
DIVERSIFICATION AND SPREAD OF THE CHALICOTHERIIDAE (MAMMALIA, PERISSODACTYLA)

Pandolfi, L., Kotsakis, T., Maiorino, L., Petronio, C., Piras, P. SYSTEMATICS AND PHYLOGENY OF
RHINOCEROTINI (MAMMALIA, RHINOCEROTIDAE)

Schellhorn, R. HEAD POSTURE IN THE WOOLLY RHINOCEROS

Sanisidro, O., Domingo, L., Alberdi, M., Morales, J. TWO GOOD NEIGHBORS: NICHE PARTITIONING
IN MIOCENE RHINOS (RHINOCEROTIDAE, PERRISODACTLYA) FROM THE IBERIAN PENINSULA

Arroyo-Cabrales, J., Perez-Crespo, V., Carranza-Castafieda, O., Morales-Puente, P., Cienfuegos-Alvarado,
E. DIET AND HABITAT FOR DINOHIPPUS MEXICANUS AND NEOHIPPARION EURYSTILE
(PERISSODACTYLA, EQUIDAE) FROM TWO MEXICAN LOCALITIES.

Biasatti, D., Bernor, R., Cooper, L. PALEOECOLOGY OF LATE MIOCENE HORSES FROM
MARAGHEH LAGERSTATTE, EASTERN AZERBAIJAN PROVINCE, NORTHWEST IRAN: A STABLE
ISOTOPE PERSPECTIVE

Wood, A., Ridgwell, N., Bourque, J., Rincon, A., Bloch, J., MacFadden, B. PALEOBIOGEOGRAPHY OF
NON-EQUID PERISSODACTYLS FROM THE EARLY MIOCENE OF PANAMA

Wolf, D., Bernor, R., Coillot, T. WHAT JUVENILE HIPPARIONINE SKULLS REVEAL ABOUT
TAXONOMY AND PHYLOGENETIC RELATIONSHIPS: AN EXAMPLE FROM OLDUVAI TANZANIA

Watabe, M., Ataabadi, M. HIPPARIONINE HORSES (MAMMALIA, PERISSODACTYLA, EQUIDAE)
FROM MARAGHEH, NORTHWEST IRAN REVISITED

Martinez-Maza, C., Alberdi, M., Prado, J. A PRELIMINARY HISTOLOGICAL ANALYSIS OF THE
GENUS ANCHITHERIUM FROM SPAIN: DESCRIPTION OF THE BONE MICROSTRUCTURE AND
BIOLOGICAL INFERENCES
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SATURDAY, NOVEMBER 8, 2014
POSTER SESSION IV (CONTINUED)

Holbrook, L. THE HOMOLOGY OF THE POSTPROTOCRISTA AND ITS IMPLICATIONS FOR THE
EVOLUTION OF LOPHODONTY AND MOLARIZATION OF THE UPPER PREMOLARS IN
PERISSODACTYLA (MAMMALIA)

Miyata, K. EVALUATION OF A PRIMITIVE TAPIROMORPH PERISSODACTYL FROM THE AKASAKI
FORMATION, EARLY / MIDDLE EOCENE BOUNDARY, JAPAN

Tiitken, T. ISOTOPE COMPOSITIONS (C, O, SR) OF VERTEBRATE FOSSILS FROM THE MIDDLE
EOCENE OIL SHALE OF MESSEL, GERMANY: IMPLICATIONS FOR THEIR TAPHONOMY AND
PALAEOENVIRONMENT

Martin, J. A NEW BALAENOPTERID (CETACEA, MYSTICETI) FROM THE UPPER MIOCENE
EASTOVER FORMATION, VIRGINIA

Tartarelli, G., Bisconti, M. VIRTUAL BRAIN ENDOCAST RECONSTRUCTION OF A PLIOCENE
DOLPHIN FROM NORTHERN ITALY (MAMMALIA, CETACEA, ODONTOCETI)

Aguirre-Fernandez, G., Jaramillo, C., Sanchez, R., Carrillo-Briceiio, J., Sanchez-Villagra, M. NEW
FOSSIL ODONTOCETES (CETACEA, ODONTOCETI) FROM THE MIOCENE OF VENEZUELA AND
COLUMBIA

Murakami, M. CONVERGENT EVOLUTION OF SECONDARY CRANIAL SYMMETRY IN
ODONTOCETI (MAMMALIA, CETACEA): HOW AND WHY?

Ramassamy, B. DISCOVERY OF A NEW GENUS OF A LONG-SNOUTED BEAKED WHALE FROM THE
LATE MIOCENE GRAM FORMATION IN DENMARK

Bisconti, M., Bosselaers, M. A LARGE BALAENOPTERID SKELETON FROM THE EARLY PLIOCENE
OF THE NORTH SEA SHEDS LIGHT ON THE AFFINITIES OF 'BALAENOPTERA' SIBBALDINA
(MAMMALIA, CETACEA, MYSTICETI)

Ando, T., Tsai, C. LARGE AETIOCETID IMPLIES A WIDE RANGES OF NICHE IN EARLY MYSTICETI

Abu El Kheir, G., Van Vliet, H., Gibbs, S., El Anbaawy, M. A NEW SKELETON OF THE
BASILOSAURID MASRACETUS MARKGRAFI FROM NORTH OF LAKE QARUN, FAYUM DEPRESSION,
EGYPT

Van Vliet, H., Lambert, O., Bosselaers, M., Schulp, A., Jagt,J. A NEW RECORD OF A PALEOGENE
CETACEAN (BASILOSAURIDAE, AFF. BASILOTRITUS) FROM THE ST. PIETERSBERG, MAASTRICHT,
SOUTHEAST NETHERLANDS

Fordyce, R., Hiller, N. ANAASSOCIATED SKELETON OF JUVENILE LATE EOCENE BASILOSAURID
ARCHAEOCETE (CETACEA: ARCHAEOCETI) FROM NEW ZEALAND

Uhen, M., Godfrey, S. A NEW SPECIMEN OF AGOROPHIUS PYGMAEUS (CETACEA, ODONTOCET],
AGOROPHIIDAE) FROM THE EARLY OLIGOCENE ASHLEY FORMATION OF SOUTH CAROLINA,
US.A.

Zouhri, S., Gingerich, P. D., Rahali, M., Elboudali, N., Sebti, S. NEW CETACEAN AND SIRENIAN
FAUNAS AND SEA LEVEL CHANGE IN THE SAMLAT FORMATION, UPPER EOCENE, NEAR AD-
DAKHLA IN SOUTHWESTERN MOROCCO

Rinaldi, C. INCISOR GROWTH AND WEAR RATES INFERRED FROM PERIRADICULAR BANDING
SUPPORT A MORTAR AND PESTLE FUNCTION FOR GIANT BEAVER INCISORS
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SATURDAY, NOVEMBER 8, 2014
POSTER SESSION IV (CONTINUED)

Wilson, L., Wroe, S. ONTOGENETIC BIOMECHANICS AND TRAIT INTERACTIONS IN THE RODENT
CRANIUM

Mori, H. ONTOGENY CHANGES EVERYTHING...BUT DOES A GROWTH TREND CHANGE?

Markova, E., Borodin, A. V. A MORPHOTYPE-BASED RANKING APPROACH TO MEASURE DENTAL
COMPLEXITY IN ARVICOLINES AND ITS APPLICATION TO REVEALING PATTERNS OF DENTAL
VARIATION IN LIVING AND EXTINCT FORMS

Borodin, A. THE ONTOGENY AND EVOLUTION OF THE DENTITION OF COLLARED LEMMINGS

Schubert, A., Ruf, 1., Von Koenigswald, W. INFUNDIBULA AND ENAMEL ISLETS IN RODENT
HYPSODONT MOLARIFORMS

Agusti, J., Lozano-Fernandez, 1., Oms, O., Piiiero, P., Furio, M., Blain, H., Lopez-Garcia, J.
PLEISTOCENE SMALL MAMMAL BIOSTRATIGRAPHY OF THE GUADIX-BAZA BASIN (SOUTHEAST
SPAIN)

Garcia-Alix, A., Minwer-Barakat, R., Martin Suarez, E., Freudenthal, M. EUROPE-AFRICA SMALL
MAMMAL EXCHANGE DURING THE MIO-;PLIOCENE TRANSITION: STATE OF THE ART

Oliver, A., Hernandez-Ballarin, V., Pelaez-Campomanes, P. PALEOBIOGEOGRAPHY OF THE FIRST
REPRESENTATIVES OF MEGACRICETODON (MAMMALIA, RODENTIA) DURING EARLY TO MIDDLE
MIOCENE IN EUROPE

Pelaez-Campomanes, P., Hernandez-Ballarin, V., Oliver, A. THE RODENT FOSSIL RECORD FROM THE
MIOCENE OF THE MADRID BASIN (SPAIN): AN EXAMPLE OF CLIMATICALLY DRIVEN
COMMUNITY EVOLUTIONARY PATTERNS.

Kimura, Y., Flynn, L., Jacobs, L. CLASSICAL MURINE LINEAGES HAVE BEEN MISUSED AS A
FOSSIL-BASED CALIBRATION POINT OF MOLECULAR PHYLOGENY

Alvarez-Sierra, M., Lépez-Guerrero, P., Sanisidro, O., Garcia-Paredes, 1., Peldiez-Campomanes, P. FIRST
PHYLOGENETIC APPROACH TO CRICETODONTINI (RODENTIA, MAMMALIA)

Lépez-Antoiianzas, R., Gutkin, V., Rabinovich, R., Calvoe, R., Grossman, A. THE RODENT FAUNA
FROM THE ROTEM BASIN (EARLY MIOCENE OF ISRAEL): AFRICAN, ASIAN, BOTH, OR NEITHER?

Winkler, A., Gunnell, G., Miller, E., Sanders, W., El-Barkooky, A., Abdelgawad, M., Gingerich, P.
AFRICANOMYS (RODENTIA: CTENODACTYLINAE) AND A NEW SPECIES OF HIPPOSIDERIDAE
(CHIROPTERA) FROM THE MIOCENE KHASM EL-RAQABA LOCALITY, EASTERN DESERT, EGYPT.

Hartman, J., De Bruijn, H., Wessels, W. INTRASPECIFIC VARIATION OF SAYIMYS GIGANTEUS
ALLOWS FOR TAXONOMIC REVISION OF S4YIMYS AND URGES THE USE OF CAUTION WITH
CLADISTICS

Engler, T., Martin, T. NEW RODENTS FROM THE LATE OLIGOCENE FOSSIL LAGERSTATTE
ENSPEL, GERMANY

Coster, P., Beard, K., Salem, M., Chaimanee, Y., Jaeger, J. NEW RODENTS OF THE FAMILY
ANOMALURIDAE (MAMMLIA, RODENTIA) FROM THE PALEOGENE OF CENTRAL LIBYA

Schultz, J., Kalthoff, D., Schulz, E., McLoughlin, S., Corfe, I., Martin, T. RECONSTRUCTING DENTAL
FUNCTION AND MASTICATION IN TRITYLODONTIDS (SYNAPSIDA, CYNODONTIA) WITH
IMPLICATIONS FOR DIETARY COMPOSITION
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SATURDAY, NOVEMBER 8, 2014
POSTER SESSION IV (CONTINUED)

Harward, A., Irmis, R. A NEW FOSSIL SKELETON FROM THE LOWER JURASSIC NAVAJO
SANDSTONE, SOUTHEASTERN UTAH

Lautenschlager, S., Rayfield, E., Gill, P., Fagan, M. USING DIGITAL RECONSTRUCTION TECHNIQUES
TO RECONSTRUCT THE CRANIAL OSTEOLOGY AND MYOLOGY OF NON-MAMMALIAN
CYNODONTS

Martinelli, A., Soares, M. THE POSTCRANIAL SKELETON OF BRASILODON QUADRANGULARIS
(CYNODONTIA, PROZOSTRODONTIA) FROM THE LATE TRIASSIC OF BRAZIL

Aschenbach, T., Jansen, M., Frobisch, J. THE POSTCRANIAL ANATOMY OF THE SMALL EARLY
TRIASSIC DICYNODONT MYOSAURUS GRACILIS (THERAPSIDA, ANOMODONTIA)

Botha-Brink, J. THE LIFESTYLE OF PERMO—TRIASSIC LYSTROSAURUS

Blob, R., Sidor, C. A., Huttenlocker, A. LIMB BONE CURVATURE IN GORGONOPSIAN THERAPSIDS:
FUNCTIONAL SIGNIFICANCE OF SIZE-CORRELATED LIMB BONE STRAIGHTENING

Nehls, M., Kammerer, C., Frobisch, J. CT RECONSTRUCTION AND SYSTEMATIC POSITION OF THE
ENIGMATIC DICYNODONT PRODICYNODON BEAUFORTENSIS

Angielczyk, K., Rubidge, B. THE MIDDLE PERMIAN DICYNODONT (THERAPSIDA, ANOMODONTIA)
BRACHYPROSOPUS BROOMI: TAXONOMIC STATUS, PHYLOGENETIC POSITION, AND
BIOSTRATIGRAPHIC SIGNIFICANCE

Kammerer, C., Rubidge, B. THE FIRST GORGON: A NEW LARGE-BODIED GORGONOPSIAN FROM
THE BASE OF THE TAPINOCEPHALUS ASSEMBLAGE ZONE OF SOUTH AFRICA

Araujo, R., Castanhinha, R., Fernandez, V., Martins, G., Frobisch, J., Martins, R. DEEP QUESTIONS,
EXPLAINED EASY: THE EXAMPLE OF THE THERAPSID—MAMMAL TRANSITION

WITHRAWN

Brink, K., Evans, D., Maddin, H., Reisz, R. PHYLOGENETIC ASSESSMENT OF BATHYGNATHUS
BOREALIS, A DERIVED SPECIES OF DIMETRODON FROM CANADA

Knaus, P., Shelton, C., Sander, M. ONTOGENETIC STAGES IN THE LONG BONE HISTOLOGY OF
DIMETRODON (LOWER PERMIAN, SPHENACODONTIDAE)

Spindler, F. REVISION OF "PELYCOSAUR"-GRADE SYNAPSIDS AND PROBLEMS WITH THEIR
PHYLOGENY

Voigt, S., Fischer, J., Schindler, T., Wuttke, M., Spindler, F., Schneider, J. ON A POTENTIAL FOSSIL
HOTSPOT FOR PENNSYLVANIAN—PERMIAN NON-AQUATIC VERTEBRATES IN EUROPE

Lagnaoui, A., Voigt, S., Saber, H., Schneider, J. ON THE OLDEST TETRAPOD FOOTPRINTS FROM
AFRICA

Liu, J., Xu, L., Bever, G., Li, X., Jia, S. THE JIYUAN TETRAPOD FAUNA OF THE UPPER PERMIAN OF
CHINA

Martens, T., Berman, D., Henrici, A. C., Sumida, S. THE BROMACKER LOCALITY: THE MOST
IMPORTANT PALEONTOLOGICAL SITE OF LOWER PERMIAN TERRESTRIAL VERTEBRATE
FOSSILS OUTSIDE OF NORTH AMERICA

Reed, D., Barr, A. ADVANCES IN GEOSPATIAL DATA COLLECTION FOR PALEOBIOLOGY
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SATURDAY, NOVEMBER 8, 2014
POSTER SESSION IV (CONTINUED)

Zanno, L., Kirkland, J., Herzog, L. L. SECOND THERIZINOSAURIAN MASS DEATH LOCALITY IN
THE LOWER CRETACEOUS CEDAR MOUNTAIN FORMATION YIELDS A NEW TAXON

Ratsimbaholison, N., Felice, R., O'Connor, P. CRANIOMANDIBULAR ONTOGENY IN NONAVIAN
THEROPOD DINOSAURS: INSIGHTS FROM THE ABELISAURID MAJUNGASAURUS CRENATISSIMUS

Larson, D., Cullen, T. M., Todd, E., Evans, D. GEOMETRIC MORPHOMETRICS OF SMALL THEROPOD
FRONTALS FROM THE DINOSAUR PARK FORMATION, ALBERTA

Allain, R. NEW MATERIAL OF THE THEROPOD ICHTHYOVENATOR FROM BAN KALUM TYPE
LOCALITY (LAOS): IMPLICATIONS FOR THE SYNONYMY OF SPINOSAURUS AND
SIGILMASSASAURUS AND THE PHYLOGENY OF SPINOSAURIDAE

Herzog, L., Zanno, L., Kirkland, J. HISTOLOGICAL ANALYSIS OF AN ENIGMATIC
MICROSTRUCTURAL PALEOPATHOLOGY ON LIMB BONES OF THE THEROPOD DINOSAUR
FALCARIUS UTAHENSIS

Tremaine, K., Woodward Ballard, H., Horner, J. BONE HISTOLOGY OF AN IMMATURE
TYRANNOSAURUS REX WITH COMMENTS ON UNUSUAL ENDOSTEAL BONE TISSUE

McFeeters, B., Ryan, M., Evans, D., Schroder-Adams, C. REASSESSMENT OF ORNITHOMIMID
MATERIAL FROM THE MILK RIVER FORMATION AND LOWER BELLY RIVER GROUP OF CANADA
WITH IMPLICATIONS FOR ORNITHOMIMOSAUR PALEOBIOGEOGRAPHY

Rozada, L., Allain, R., Vullo, R., Leprince, A., Tournepiche, J. TAPHONOMY OF THE
ORNITHOMIMOSAUR DINOSAUR HERD FROM THE EARLY CRETACEOUS LIGNITIC BONE BED OF
ANGEAC-CHARENTE (FRANCE)

La%, J., Kobayashi, Y., Pu, H., Chang, H., Zhang, Y., Shang, Y., Liu, D. A NEW OVIRAPTORID
DINOSAUR (DINOSAURIA: OVIRAPTOROSAURIA) FROM THE LATE CRETACEOUS OF SOUTHERN
CHINA AND ITS PALEOGEOGRAPHICAL IMPLICATIONS

Cuesta, E., Diaz-Martinez, 1., Ortega, F., Sanz, J. PHYLOGENETIC IMPLICATIONS OF THE BIRD-LIKE
PODOTHECA OF CONCAVENATOR CORCOVATUS (THEROPODA, CARCHARODONTOSAURIDAE)

Button, K., Zanno, L., Makovicky, P. NEW COELUROSAURIAN THEROPOD REMAINS FROM THE
UPPER CRETACEOUS MUSSENTUCHIT MEMBER OF THE CEDAR MOUNTAIN FORMATION,
CENTRAL UTAH

Huh, M. FIRST RECORD OF A COMPLETE GIANT THEROPOD EGG CLUTCH FROM UPPER
CRETACEOUS DEPOSITS, SOUTH KOREA

Moratalla Garcia, J. CROCODILE AND DINOSAUR TRACKS FROM THE LAS HOYAS FOSSIL
LAGERSTATTE (LOWER CRETACEOUS, CUENCA PROVINCE, SPAIN)

Brusatte, S., Lii, J., Carr, T., Williamson, T., Norell, M. A CLADE OF LONG-SNOUTED
TYRANNOSAURIDS RANGED ACROSS ASIA DURING THE LATEST CRETACEOUS

Poust, A. W., Varricchio, D. J., Gao, C. A NEW JEHOL MICRORAPTORINE WITH IMPLICATIONS FOR
SECONDARY FEATHER LOSS IN SINORNITHOSAURUS

Cullen, T., Evans, D., Ryan, M., Kobayashi, Y., Currie, P. VARIATION IN INTRA- AND INTER-
INDIVIDUAL OSTEOCYTE LACUNAR DENSITY IN A THEROPOD DINOSAUR (COELUROSAURIA:
ORNITHOMIMIDAE)
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POSTER SESSION IV (CONTINUED)

Carr, T., Varricchio, D. A NEW SPECIES OF DASPLETOSAURUS FROM THE UPPER TWO MEDICINE
FORMATION (LATE CAMPANIAN, CRETACEOUS) OF MONTANA AND EVIDENCE FOR
ANAGENESIS IN TYRANNOSAURINE EVOLUTION

Kobayashi, Y., Tsogtobaatar, K., Kubota, K., Lee, Y., Lee, H., Barsbold, R. NEW ORNITHOMIMID
FROM THE UPPER CRETACEOUS BAYANSHIREE FORMATION OF MONGOLIA

Janadek, J., Guo, Y., Xu, X., Kundrat, M. 3D RECONSTRUCTION OF THE ENDONEUROCRANIAL
SHAPE OF A BASAL TYRANNOSAUROID

Anduza, D., Fowler, D. HOW MIGHT SPINOSAURIDS HAVE CAUGHT FISH? TESTING BEHAVIORAL
INFERENCES THROUGH COMPARISONS WITH MODERN FISH-EATING TETRAPODS

Torices, A., Ruiz-Omeiiaca, J., Currie, P. WEAR AND MICROWEAR PATTERNS IN ISOLATED
THEROPOD TEETH FROM THE UPPER CRETACEOUS OF THE SOUTHERN PYRENEES, SPAIN

Troelsen, P., Wings, O. NEW DATA FROM THE LOWER CRETACEOUS THEROPOD TRACKWAYS IN
MUENCHEHAGEN (LOWER SAXONY, GERMANY)

Bradley, G., Currie, P. GREGARIOUSNESS IN GORGOSAURUS: STUDYING SOCIAL BEHAVIOUR IN
NON-AVIAN THEROPOD DINOSAURS (DINOSAURIA: SAURISCHIA)

Gerke, O., Wings, O. CHARACTERS VERSUS MORPHOMETRICS: A CASE STUDY WITH ISOLATED
THEROPOD TEETH FROM THE LATE JURASSIC OF LOWER SAXONY, GERMANY, REVEALS AN
ASTONISHING DIVERSITY OF THEROPOD TAXA

Malafaia, E., Ortega, F., Escaso, F., Silva, B. NEW CRANIAL REMAINS ASSIGNED TO
MEGALOSAURIDAE (DINOSAURIA: THEROPODA) FROM THE LATE JURASSIC OF LUSITANIAN
BASIN (PORTUGAL)

Sullivan, C., Yu, Y., Xu, X. MANUAL FLEXIBILITY AND GRASPING ABILITY IN THE BASAL
TYRANNOSAUROID DINOSAUR GUANLONG WUCAII

Liston, J., Naish, D., Hone, D., Tianyang, P., Jian-Rong, L. NEW DATA ON EARLY JURASSIC
THEROPOD DIVERSITY AND FEEDING BEHAVIOR IN THE LUFENG FORMATION OF YUNNAN
PROVINCE, CHINA

Czepinski, L., Niedzwiedzki, G., Talanda, M., Skawinski, T., Ziegler, M., Szermanski, M. A RE-
EVALUATION OF THE PURPORTED DINOSAUR FINDS FROM THE MIDDLE-LATE TRIASSIC OF
POLAND

Mirzaie Ataabadi, M., Abbassi, N., Zaman, S., Hairapetian, V., Kundrat, M. DINOSAUR AND OTHER
TETRAPOD TRACKS FROM THE LATE TRIASSIC-;EARLY JURASSIC OF CENTRAL IRAN

Pei, R. EARLY EVOLUTION OF TROODONTID DINOSAURS BASED ON INFORMATION FROM NEW
AND OLD SPECIMENS

Pittman, M., Mallison, H. TAIL FUNCTION IN OVIRAPTOROSAUR DINOSAURS: INSIGHTS FROM A
3D TAIL MODEL OF CITIPATI OSMOLSKAE (THEROPODA: OVIRAPTOROSAURIA)

Bykowski, R. WHY THE ALLOSAURUS WENT EXTINCT: AN ASSESSMENT OF A MESOZOIC 'JUST-SO
STORY'

Hendrickx, C., Mateus, O., Araiijo, R. THE DISTRIBUTION OF DENTAL FEATURES IN NON-AVIAN
THEROPODS AND A PROPOSED TERMINOLOGY OF THEROPOD TEETH
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SATURDAY, NOVEMBER 8, 2014
POSTER SESSION IV (CONTINUED)

Usami, Y. TYRANNOSAURUS MIGHT RUN FASTER THAN HUMAN: A DETAILED STUDY BASED ON
AVAILABLE KNOWLEDGE OF EXPERIMENTAL BIOLOGY AND COMPUTER SIMULATION

Nesbitt, S., Schneider, V., Irmis, R., Zanno, L., Clarke, J. A., Brinkman, P. A NEW, NEARLY-
COMPLETE SKELETON OF AN EARLY-DIVERGING CROCODYLOMORPH FROM THE LATE
TRIASSIC (LATE CARNIAN) OF NORTH AMERICA AND HIGH RATES OF MORPHOLOGICAL
CHANGE PRIOR TO THE END-TRIASSIC EXTINCTION

Drymala, S., Zanno, L. NEW DISCOVERIES AND REEVALUATION OF LARGE-BODIED EARLY
CROCODYLOMORPHS: IMPROVING RESOLUTION AT THE BASE OF CROCODYLOMORPHA AND
THE EVOLUTIONARY ROLE OF PARAPHYLETIC GRADES

Russo, J., Mateus, O., Marzola, M., Balbino, A. EGGS AND EGGSHELLS OF CROCODYLOMORPHA
FROM THE LATE JURASSIC OF PORTUGAL

Johnson, M., Young, M., Steel, L. RE-DESCRIPTION OF STENEOSAURUS OBTUSIDENS, A LONG-
BODIED CROCODYLOMORPH FROM THE MIDDLE JURASSIC OF ENGLAND (THALATTOSUCHIA;
TELEOSAURIDAE)

Tennant, J., Mannion, P. EVOLUTIONARY RELATIONSHIPS OF ATOPOSAURID
CROCODYLOMORPHS, AND EVIDENCE FOR ALLOPATRIC SPECIATION DRIVING THEIR HIGH
DIVERSITY IN THE LATE JURASSIC OF WESTERN EUROPE

Oconnor, P., Sertich, J., Stevens, N. J., Roberts, E. DEVELOPING A VIEW OF A SOUTHERN
GONDWANAN FAUNAL PROVINCE: INFORMATION FROM THE MIDDLE CRETACEOUS OF
CENTRAL AFRICA

Tumarkin-Deratzian, A., Sertich, J., Lamanna, M., O'Connor, P., Abdel-Ghany, M. A LARGE-BODIED
CROCODYLIFORM FROM THE UPPER CRETACEOUS BAHARIYA FORMATION, BAHARIYA OASIS,
WESTERN DESERT OF EGYPT

Narvaez, L., Ortega, F., Brochu, C., Escaso, F. REEVALUATION OF THE PHYLOGENETIC STATUS OF
THE EUSUCHIAN CROCODILE MUSTURZABALSUCHUS FROM THE LATE CRETACEOUS OF SPAIN

Burkey, M. A PHYLOGENETIC REANALYSIS OF SIAMOSUCHUS PHUPHOKENSIS FROM THE
APTIAN OF THAILAND

Lee, Y., Lee, H., Kobayashi, Y., Paulina Carabajal, A., Barsbold, R., Fiorillo, A. THE FIRST
CROCODILIAN TRACKWAY FROM THE UPPER CRETACEOUS BAYANSHIREE FORMATION OF
MONGOLIA

Blanco, A., Sellés, A., Minwer-Barakat, R. FIRST POSTCRANIAL REMAINS OF ALLODAPOSUCHUS
(EUSUCHIA, CROCODYLOMORPHA): PHYLOGENETIC IMPLICATIONS

Kuzmin, I., Skutschas, P. CROCODYLIFORMS FROM THE LATE CRETACEOUS SHAKH-SHAKH
LOCALITY (KAZAKHSTAN)

Sayao, J., Andrade, R., Bantim, R., Saraiva, A. PALEOHISTOLOGY OF SUSISUCHUS ANATOCEPS
(CROCODYLOMORPHA, NEOSUCHIA) AND COMMENTS ON GROWTH STRATEGIES AND
LIFESTYLE

Takekawa, A., Hirayama, R., Aoki, R., Sasaki, K., Takisawa, T. CROCODYLOMORPHA FROM THE
UPPER CRETACEOUS TAMAGAWA FORMATION OF THE KUJI GROUP, IWATE PREFECTURE,
NORTHEASTERN JAPAN
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SATURDAY, NOVEMBER 8, 2014
POSTER SESSION IV (CONTINUED)

Evans, D., Salih, K., Bussert, R., Klein, N., Eisawia, A., Mueller, J. A NEW, LARGE-BODIED
TERRESTRIAL CROCODYLIFORM FROM THE LATE CRETACEOUS OF SUDAN

Souza, R., Riff, D., Azevedo, S., Kellner, A. NEW MATERIAL OF SARCOSUCHUS HARTTI (NEOSUCHIA:
PHOLIDOSAURIDAE) FROM BAHIA, BRAZIL

Salih, K., Bussert, R., Klein, N., Nafi, M., Evans, D., Mueller, J. FIRST RECORD OF THE GENUS
HYPOSAURUS (CROCODYLIFORMES: DYROSAUIDAE) FROM THE LATE CRETACEOUS OF SUDAN

Andrade, R., Correia Filho, O., Barbosa, J., Sayao, J. DIAGENETIC AND TAPHONOMIC
INTERPRETATION OF DYROSAURID LONG BONES (ARCHOSAURIA, CROCODYLOMORPHA) FROM
THE PARAIBA BASIN, NORTHEAST BRAZIL

Suzuki, D., Matsumoto, R. TARSAL BONE MORPHOLOGY OF CROCODILES REVEALS THE ANKLE
JOINT MECHANISM

Evers, S., Bronzati Filho, M., Rauhut, O. W. THE POWER OF THE POSTCRANIUM: A REAPPRAISAL
OF THE IMPORTANCE OF CAREFUL CONSIDERATION OF 'UNSEXY' BONES FOR PHYLOGENETIC
INFERENCE IN CROCODYLIFORMES

White, D. PHYLOGENETIC CHARACTERS IN THE AXIAL SKELETON: A COMPARISON OF
METHODS FOR CODING SERIAL VARIATION

Regnault, S., Jones, M., Hutchinson, J. R. EVOLUTION AND MORPHOLOGY OF THE PATELLAR
SESAMOID IN LEPIDOSAURIAN REPTILES (SQUAMATA AND RHYNCHOCEPHALIA)

Elshafie, S., Head, J. PALEOGENE TEMPERATURE ESTIMATES FROM BODY SIZE IN
GLYPTOSAURINE LIZARDS (SQUAMATA: ANGUIDAE) FOR THE INTERIOR OF NORTH AMERICA

McCartney, J. NEW SNAKES FROM THE OLIGOCENE OF THE FAYUM REGION OF EGYPT PROVIDE
A FIRST GLIMPSE AT THE EOCENE-OLIGOCENE EXTINCTION IN AFRICA

Syromyatnikova, E., Tesakov, A., Titov, V. AMPHIBIANS AND SQUAMATE REPTILES FROM THE
LATE MIOCENE MORSKAYA 2 FAUNA (RUSSIA)

Bolet, A., Delfino, M., Alba, D. A NEW ANGUINE LIZARD FROM THE MIOCENE OF THE VALLES-
PENEDES BASIN

Cernansky, A., Klembara, J. A REVISION OF OPHISAURUS ULMENSIS FROM THE EARLY MIOCENE
OF ULM (MN 2A, SOUTHWEST GERMANY)

Moscato, D., Jasinski, S. LATE MIOCENE-EARLY PLIOCENE COLUBRID SNAKES (SERPENTES:
COLUBRIDAE) FROM TENNESSEE AND THEIR IMPLICATIONS FOR NORTH AMERICAN SNAKE
EVOLUTION

Mead, J., Swift, S. COMPARATIVE MORPHOLOGY AND VARIATION OF THE SNAKE PREFONTAL
WITHIN VIPERINAE AND CROTALINAE AND THE APPLICATION TO MIOCENE SPECIMENS

Stilson, K., Bell, C., Maisano, J. MORPHOLOGICAL DATA FOR CRYPTAGAMA AURITA YIELD NEW
INSIGHTS INTO THE ENDEMIC AUSTRALIAN AGAMID LIZARD RADIATION

Velasco, D., Wallace, S., Mead, J. CRANIAL MORPHOLOGY AND ONTOGENY OF VARANUS
BENGALENSIS (SQUAMATA; VARANIDAE)

Hipsley, C., Mueller, J. TESTING FOR PHYLOGENETIC NICHE CONSERVATISM IN THE FOSSIL
RECORD OF RHINEURIDS (AMPHISBAENIA)
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POSTER SESSION IV (CONTINUED)
D'Amore, D., McHenry, C., Doody, S., Clulow, S., Rhind, D. CLAW MORPHOMETRICS IN WESTERN

AUSTRALIAN MONITOR LIZARDS: FUNCTIONAL MORPHOLOGY AND NICHE SEPARATION
WITHIN A TOP PREDATOR GUILD

Ferrer, E. USING A PHYLOGENETIC FRAMEWORK, PHYLOGENETIC DIVERSITY, AND
GEOMETRIC MORPHOMETRICS TO COMPARE THE RELATIONSHIP BETWEEN DIVERSITY AND
DISPARITY IN MONITOR LIZARDS

Petermann, H., Gauthier, J. TESTING OSTEOLOGICAL FEATURES FOR IDENTIFICATION OF SEX IN
MODERN LIZARDS AND THEIR IMPLICATIONS FOR FOSSIL GROUPS
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Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

REPTILIAN FAUNA FROM THE EARLY MIOCENE OF WADI MOGHRA,
WESTERN DESERT, EGYPT
ABDELGAWAD, Mohamed, Cairo Univ, Giza, Egypt; SERTICH, Joseph, Denver
Museum of Nature & Science, Denver, CO, United States of America; SALLAM,
hesham, Mansour university, mansour, Egypt; MILLER, Ellen, Wake Forest Univ,
Winston Salem, NC, United States of America; EL- BARKOOKY, Ahmed, cairo
University, Giza, Egypt; HAMDAN, mohamed, cairo University, Giza, Egypt;
GUNNELL, Gregg, Duke University Lemur Center, Durham, NC, United States of
America

The Moghra Formation, in the Qattara Depression of northern Egypt, remains one of
the best windows into the Early Miocene of Africa. Comparisons of other African
Miocene vertebrate faunas suggest that Moghra may be older than Gebel Zelten, Libya,
but similar in age to deposits at Rusinga, Kenya and Napak, Uganda. Deposited in a tide-
dominated estuarine environment, mammalian remains are among the best known and
diverse components of the fauna and include 16 families representing aquatic and salt-
water taxa, semiaquatic and freshwater groups (e.g., Sirenia, Anthracotheriidae), and
terrestrial forms. Reptilian remains from Moghra, represented by crocodylians, turtles,
lizards, and snakes, are relatively abundant but have received only sporadic attention over
the past century. These include the types of several enigmatic forms such as the
brevirostrine osteolamine crocodylian Rimasuchus lloydi. New specimens of Rimasuchus,
together with at least three other crocodylians (Crocodylus sp., Tomistoma dawsoni,
Euthecodon sp.), indicate a relatively high morphological diversity within the group.
Further, the Early Miocene Moghra crocodylians hint at North African overlap between
sub-Saharan taxa (Euthecodon arambourgi, Rimasuchus lloydi) and taxa known primarily
from the Mediterranean basin and Asia (Tomistoma). Turtle fossils include at least two
distinct taxa, Podocnemis sp. and Trionyx sp. The reptilian fauna supports the
interpretation of a tropical, warm, Miocene climate in northern Africa and likely
represents an intersection between circum-Mediterranean and African faunas during this
interval.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A NEW SKELETON OF THE BASILOSAURID MASRACETUS MARKGRAFI
FROM NORTH OF LAKE QARUN, FAYUM DEPRESSION, EGYPT

ABU EL KHEIR, Gebely, Egyptian Environmental Affairs Agency, Cairo, Egypt; VAN
VLIET, Hendrik Jan, no, Utrecht, Netherlands; GIBBS, Susan, Australian Museum,
Sidney, Australia; EL ANBAAWY, Mohammed I., Cairo University, Cairo, Egypt

A report is given of a newly found skeleton of Masracetus markgrafi, collected north
of Lake Qarun in the Fayum Depression of Egypt. In the last 100 years, an exceptionally
large amount of basilosaurid remains has been found in the middle to late Eocene strata
of the Fayum Depression and recently to the west in Tibaghbagh, in Egypt.

The holotype of Masracetus markgrafi, a vertebral column and a cranium
reconstructed with plaster, has been known for more a century but named only some
years ago. It is far less common than Basilosaurus isis and Dorudon atrox. Isolated
elements and a few partial skeletons of Masracetus markgrafi are known thus far. All
remains have been found in the Priabonian Gehannam and Birket Qarun Formations of
the southwestern parts of Wadi El Hitan to the northeast of Lake Qarun in the Fayum
Depression, and also in Tibaghbagh. Centra of the lumbar vertebrae of Masracetus and
Basilosaurus have more or less the same diameter but these of Masracetus are less than
half its length in contrast to the very elongated vertebrae of Basilosaurus.

This new skeleton permits a full description of Masracetus for the first time. It is is
represented by the cranium (missing the ventral parts), periotics and bullae, left and right
semi complete mandibulae, seven cervical vertebrae, fourteen thoracic vertebrae (missing
Th2-3), nineteen lumbar vertebrae, four sacral vertebrae, eight caudal vertebrae, ribs
(some fragmented), three sternum elements, one right scapula, and ulna.

It is semi articulated; the bones are slightly abraded. 11 thoracic vertebrae, lacking
neural arches and transverse processes, were scattered close to the skull. Most caudal
vertebrae are missing or dislocated to the front of the skeleton. The posterior part is
affected by recent erosion. The anterior part was at its finding covered with sedimensts
and embedded in calcareous sandstone with abundant molluscs and fish remains.
Bivalves and barnacles encrust the surface of the bones that shows also bite marks and
traces of organisms suggestive that the carcass was lying for some time on the sea floor
before burying. The occurence of shark teeth is indicative of scavenging, possibly
responsible for the dispersal of vertebrae and other skeleton elements.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

TESTING THE CRETACEOUS DIVERSITY OF ICHTHYOSAURS AND THEIR
EXTINCTION HYPOTHESES USING A QUANTITATIVE APPROACH
ACIKKOL, Naz, Uppsala University, Uppsala, Sweden; CAMPIONE, Nicolas E.,
Uppsala University, Uppsala, Sweden; KEAR, Benjamin, Uppsala University, Uppsala,
Sweden; BUDD, Graham, Uppsala University, Uppsala, Sweden

Ichthyosaurs, as other Mesozoic marine amniotes, have been unfairly overshadowed
by dinosaurs in both popular culture and the field of vertebrate paleontology. Yet by the
effort of dedicated researchers, work on these secondarily-aquatic, fish-like marine
reptiles had never died out, and in fact a second wave of interest emerged in the late 20th
century. Since then, research on ichthyosaurs has focused on the discovery of new taxa,
assessments of their paleobiology, and quantitative analyses of their diversity. Despite
ever-growing interest, patterns and mechanisms leading up to their extinction in the
Cenomanian were insufficiently evaluated. In other words, hypotheses focusing on abrupt
extinction linked to a crash in prey diversity, notably belemnites, over a catastrophic
event at the end-Cenomanian remain poorly tested. Our project thus aims to test: 1)
whether the Cretaceous diversity of ichthyosaurs reflects biological signals, and 2)
correlation of their diversity with the diversity of belemnites. In this regard, a species-
level dataset of Cretaceous belemnites including belemnite-bearing formations was built
to be employed together with the occurrence-based ichthyosaur and ammonite datasets in
the same taxic level. Raw taxic counts, as observed diversities of the clades, were
quantified in two different temporal scales, and compared with two sampling proxies:
taxa-bearing, referring respective formations of each clade, as the first, and Cretaceous
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fossiliferous marine formations as the second for the amount of fossil-bearing rock
outcrop. The model-based method was then applied to correct all taxic counts based on
two proxies in both time bins to acquire expected diversities of all the clades.
Comparisons resulted in strong correlations between the clades' observed diversities and
proxies exposing biased curves under the influence of sampling intensity. Both observed
and expected diversities show no evidence of a causal relationship between the predator
and prey groups, suggesting that the diversity of the latter seems not being a parameter
for that of the former. This is therefore unsupportive for a prey-driven demise of the
predator. Furthermore, the expected trend of ichthyosaurs indicates low Albian diversity
gradually declining towards their extinction in the Cenomanian, which appears to be
contrasting with recent studies.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

A LATE UINTAN CARETTOCHELYID TURTLE PSEUDANOSTEIRA
PULCHRA FROM THE UINTA FORMATION, UINTA BASIN, UTAH, U.S.A.
ADRIAN, Brent, Midwestern University, Glendale, AZ, United States of America,
85006; HOLROYD, Patricia, Univ of California Berkeley, Berkeley, Berkeley, United
States of America; HUTCHISON, J. Howard, , Escalante, UT, United States of America;
TOWNSEND, K.E. Beth, , Glendale, Glendale, United States of America

Carettochelyidae, or pig-nosed turtles, first appear in North America in the early
middle Eocene as apparent immigrants from Asia and persisted to the Chadronian.
Although carettochelyids are readily identifiable in the fossil record due to their distinctly
patterned shell sculpture, they are typically rare in North American assemblages and their
distribution is poorly documented. Three genera are known (Anosteira, Pseudanosteira,
and Allaeochelys), primarily from early 20th century taxonomic literature and late 20th
century faunal lists. Here we report on new records of Pseudanosteira from the middle
Eocene Uinta Formation of northeastern Utah. The Uinta Formation contains diverse
assemblages of turtles from the Uintan North American Land Mammal Age, and the site
of Myton Pocket is the type area of Pseudanosteira. In addition to the type area, this
genus is now known from multiple sites tied into the local stratigraphic framework.
While turtles are abundantly preserved in the Uinta Formation, Pseudanosteira is
currently only known from the Uinta C Member and from fewer than ten percent of
localities where turtles have been systematically collected. This work highlights the need
for systematic collecting to recover rare taxa and adequately document their geographic
and stratigraphic distributions.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

NEW OSTEOSTRACANS (AGNATHA, VERTEBRATA) FROM THE LOWER
DEVONIAN OF SEVERNAYA ZEMLYA ARCHIPELAGO, RUSSIA AND THE
MODE OF DEVELOPMENT OF THEIR EXOSKELETON
AFANASSIEVA, Olga, Borissiak Paleontological Institute of Russian Academy of
Sciences, Moscow, Russia; KARATAJUTE-TALIMAA, Valentina, Institute of Geology
and Geography, Vilnius, Lithuania

New osteostracans, Reticulaspis menneri and Nucleaspis unica, were described from
the Lower Devonian deposits of the Severnaya Zemlya Archipelago, Russia. The remains
come from the upper part of the Severnaya Zemlya Formation of October Revolution
Island. The perfect preservation of the exoskeleton structure of Reticulaspis menneri
allows the mode of formation of the skeleton of the cephalothoracic shield to be
characterized. It has been determined that a three-dimensional reticular structure of the
exoskeletal surface presents the second generation of dentine covering the first dentine
generation of numerous tubercles. New information on the processes of ontogenetic
development of the osteostracan under study was analyzed and compared with previous
data. The bipolar vertical growth has been described for a small exoskeleton fragment
(separate tessera) of Paraungulaspis arctoa from the same deposits; however,
Reticulaspis menneri shows for the first time an opportunity of bipolar vertical growth
throughout the exoskeletal surface of cephalothoracic shield and the mode of formation
of consolidated shield by the development of a continuous reticular dentine structure
connecting individual tesserae. Nucleaspis unica is represented by a juvenile stage, which
is extremely scarce in this group of vertebrates. The structures displayed by scanning
electron microscopy (SEM) on the Nucleaspis shield surface (traces of regular small
tubercles and, probably, network fragments) are the initial exoskeleton elements. It seems
highly probable that superpositional growth of the exoskeleton was much more
widespread among osteostracans than was previously thought.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

NEW FOSSIL ODONTOCETES (CETACEA, ODONTOCETI) FROM THE
MIOCENE OF VENEZUELA AND COLUMBIA
AGUIRRE-FERNANDEZ, Gabriel, University of Zurich, Zurich, Switzerland;
JARAMILLO, Carlos, Smithsonian Tropical Research Institute, Panama, Panama;
SANCHEZ, Rodolfo, Smithsonian Tropical Research Institute, Panama, Panama;
CARRILLO-BRICENO, Jorge D., University of Zurich, Zurich, Switzerland;
SANCHEZ-VILLAGRA, Marcelo R., University of Zurich, Zurich, Switzerland

There is an increasing interest on the deep-time patterns of the latitudinal biodiversity
gradient and what they can predict on present biodiversity and the effects of future
climate change. The known fossil record of cetaceans (whales and dolphins) in the
Americas is patchy and mostly based on exploration and research effort outside the
tropics. The best known localities are in the USA, Mexico, Peru, Chile and Argentina.
Here, we summarize recent cetacean findings from prospected sequences in Venezuela
and Colombia. The findings include five specimens in four localities: (1) the fused
mandibles (symphyseal region) of an odontocete (eurhinodelphinid?) from the Urumaco
Formation (middle to late Miocene, western Venezuela); (2) the rostrum of a possible
eurhinodelphinid from the Codore Formation (late Miocene to early Pliocene, western
Venezuela); (3) the partial skull (rostrum and eroded cranium) of a possible
squalodelphinid from the Querales Formation (early to middle Miocene, western
Venezuela); and (4) a cranium and tympanic bulla of a small odontocete
(?Kentriodontidae), and the mandibles of a large odontocete (?Squalodontidae) from the
Castilletes Formation (early Miocene, northern Colombia). Previously reported cetaceans
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from Venezuela include several squalodelphinids (Cantaure and Castillo Formations,
both early Miocene), some iniids (Socorro Fm, middle Miocene; Urumaco Fm, middle to
late Miocene), and an indeterminate mysticete (Punta Gavilan Fm, early Pliocene).
Besides the geographical importance of these new fossils, the early Miocene is one on the
least known time intervals in cetacean evolution. Ongoing preparation and study of this
material offers a unique opportunity to close the gap between northern and southern
cetacean assemblages and underlines the need to prospect northern Neotropical localities.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

PLEISTOCENE SMALL MAMMAL BIOSTRATIGRAPHY OF THE GUADIX-
BAZA BASIN (SOUTHEAST SPAIN)
AGUSTI, Jordi, ICREA-IPHES, Tarragona, Spain; LOZANO-FERNANDEZ, Ivan,
IPHES, Tarragona, Spain; OMS, Oriol, UAB, Barcelona, Spain; PINERO, Pedro, IPHES,
Tarragona, Spain; FURIO, Marc, ICP, Barcelona, Spain; BLAIN, Hugues-Alexandre,
IPHES, Tarragona, Spain, LOPEZ-GARCIA, Juan Manuel, Universita degli Studi di
Ferrara, Ferrara, Italy

In this communication, a biozonation of the Pleistocene continental record of the
Guadix-Baza Basin is proposed. This biozonation is based on the small mammal
succession, which ranges from the earliest Pleistocene (ca. 2.6 Ma) to the middle
Pleistocene (ca. 0.3 Ma). A total of 9 biozones have been recognized, all of them based
on the range or concurrent-range of arvicolid species. Therefore, seven biozones have
been defined for the early Pleistocene: the Kislangia gusii Zone, Mimomys cf. reidi
Zone, Tcharinomys oswaldoreigi Zone, Allophaiomys ruffoi Zone, Allophaiomys aff.
lavocati Zone, Iberomys huescarensis Zone, and Terricola arvalidens Zone. In the
middle Pleistocene of the basin, two biozones have been recognized: the Iberomys
brecciensis-Arvicola mosbachensis Zone and Iberomys brecciensis-Arvicola aff. sapidus
Zone. According to different dating methods, the duration of each early Pleistocene
biozone ranges between 0.4 and 0.1 Ma, with increasing resolution from the ecarliest
Pleistocene to the late early Pleistocene. The small mammal succession reveals a high
degree of endemism and a persistent Eastern Mediterranean influence, as opposed to
Central and Eastern Europe. However, correlation with other Iberian and European sites
has been possible on the basis of each biozone associated fauna.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

LOCOMOTOR ECOMORPHOLOGY OF NORTH AMERICAN OXYAENIDAE
AND HYAENODONTIDAE (MAMMALIA: CREODONTA)
AHRENS, Heather, Johns Hopkins University School of Medicine, Baltimore, MD,
United States of America, 21205

Oxyaenidae and Hyaenodontidae (Mammalia: Creodonta) were important and diverse
members of the Paleogene carnivore guild in North America. However, relatively few
quantitative analyses of creodont locomotor variation and postcranial adaptations exist
compared to those examining dental variation and the evolution of carnivory in
Paleogene carnivores. Here, I investigate the ecological role of creodonts by determining
the locomotor behavior utilized by North American oxyaenids and hyaenodontids. To
quantify locomotor behavior, functional characters were derived from the postcranial
skeleton and include 14 log-transformed ratios calculated from 24 linear measurements.
A comparative sample is comprised of 21 species of ecologically analogous, extant
Carnivora assigned to six locomotor categories. Principal coordinates analysis (PCO) was
used to visualize locomotor variation, and a multivariate analysis of variance
(MANOVA) on the principal coordinates scores was used to test the relationship between
morphology and locomotor behavior in the comparative sample. In addition, several well-
preserved creodont species were classified to locomotor categories using a discriminant
function analysis (DFA) based on a subset of informative functional characters. The
MANOVA indicates that locomotor behavior, taxonomic family, and the interaction
between the two factors are significantly associated with morphological variation (p-
value < 0.0001). More variance is explained by locomotor mode (n> = 0.637) than by
family (n* = 0.577) based on effect size. The PCO shows that the majority of oxyaenids
and hyaenodontids fall outside the range of living carnivores with similar hypothesized
locomotor behaviors; however, several creodont species were classified into locomotor
categories with the DFA. Species are assigned to both expected locomotor groups, such
as Hyaenodon horridus (cursorial), Thinocyon medius (terrestrial), and Tritemnodon
agilis (scansorial), as well as unexpected locomotor groups, such as Palaeonictis sp.
(semiaquatic). This is one of the first studies to quantitatively determine the locomotor
behavior in a broad sample of North American creodont species, and further analysis will
provide a more thorough understanding of the ecology and diversification patterns of this
early radiation of eutherian carnivores.

Poster Session IT (Thursday, November 6, 2014, 4:15 - 6:15 PM)

MICROMERYX FLOURENSIANUS—REVIEW OF A MIOCENE EUROPEAN
MOSCHID ‘SURVIVING’ FOR 5 MILLION YEARS
AIGLSTORFER, Manuela, Eberhard Karls Universitit Tiibingen / HEP Senckenberg,
Tuebingen, Germany; COSTEUR, Loic, Naturhistorisches Museum Basel, Basel,
Switzerland; SANCHEZ, Isracl M., Museo Nacional de Ciencias Naturales-CSIC,
Madrid, Spain; HEIZMANN, Elmar P.J., Staatliches Museum fiir Naturkunde Stuttgart,
Stuttgart, Germany

The species Micromeryx flourensianus is a quite common faunal element in the
Miocene of Western and Central Europe and is recorded for at least five million years
from the early middle to the late Miocene (MN5-9; (11)?). It differs from small early to
middle Miocene Pecora like Lagomeryx or Hispanomeryx by having a closed or nearly
closed anterior valley in the triangular p4, lower molars with only an anterior cingulid, a
bicuspid third lobe with a high entoconulid in the m3, and a non-shortened lower
premolar row. M. flourensianus differs from other species of the genus, M. styriacus, M.
mirus, M. azanzae, and M. soriae, in the overall morphology of the p4, presence and
morphology of the external postprotocristid in the lower molars, relative tooth crown
height, and tooth dimensions. Although the species represents the type species of the
genus, exhaustive descriptions of the type material and of specimens from other rich
localities are still missing. Therefore, estimations of intraspecific variability or gradual
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character change from early to late representatives of the species are limited so far.
Recent comparisons of specimens from different localities and ages showed a gradual
change from stratigraphically older to younger specimens: increase in some tooth
dimensions, increase in relative tooth crown height, and reduction of the external
postprotocristid. The so far missing scientific descriptions of the material from the type
locality Sansan (France) and from other rich localities presented a challenge to the
assignment of late middle Miocene and early late Miocene Micromeryx findings from
Central and Western Europe to the species M. flourensianus. We present here
morphological and dimensional changes that occur from early to late records inside the
species. We thus provide a first step for more exhaustive work on the evaluation of the
species and its phylogenetic relationship among the Miocene moschids.

This research received support from the Synthesys Project (FR-TAF-1892) which is
financed by the European Community Research Infrastructure Action under the FP7
‘Capacities’ Program.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

NEW MATERIAL OF THE THEROPOD ICHTHYOVENATOR FROM BAN
KALUM TYPE LOCALITY (LAOS): IMPLICATIONS FOR THE SYNONYMY
OF SPINOSAURUS AND SIGILMASSASAURUS AND THE PHYLOGENY OF
SPINOSAURIDAE

ALLAIN, Ronan, Muséum National d'Histoire Naturelle, Paris, France

New excavations conducted in January 2012 at Ban Kalum, in the Savannakhet
Basin, have recovered additional remains of the spinosaurid theropod Ichthyovenator
laosensis. The newly discovered material includes the complete cervical skeleton and the
first dorsal vertebra, as well as the left pubis, seven additional caudal vertebrae and three
teeth. Thanks to this discovery, we are also able to referred isolated theropod teeth and
vertebrae, previously collected in various localities of the Savannakhet basin, to
Ichthyovenator. This suggests the contemporaneity of all these localities. Ichthyovenator
was an important component of the late Early Cretaceous Laotian dinosaur fauna.

The first dorsal vertebra of Ichthyovenator is nearly identical to the holotypic vertebra
of the enigmatic theropod Sigilmassasaurus brevicollis from the Cenomanian 'Kem Kem
beds' of southeastern Morocco. Sigilmassasaurus has been recognized either as a
subjective junior synonym of Carcharodontosaurus saharicus by some authors or as a
valid basal tetanuran taxon by others. The two diagnostic characters used to define
Sigilmassasaurus (i.e., articular surface of the "cervical" centra much wider than high,
with a width/height ratio of approximately 1.5; interzygapophyseal laminae absent so that
the short neural spine contacts the dorsal margin of the neural canal anteriorly and
posteriorly) are present on the first dorsal vertebra of Ichthyovenator, as well as on the
last two cervical vertebrae. These characters are no longer autapomorphic of
Sigilmassasaurus. The latter is here regarded as a nomen dubium, but we refer its
holotypic and referred material to Spinosauridae, based on a phylogenetic analysis. The
fossiliferous beds which have yielded Sigilmassasaurus material in Morocco, Egypt, and
Niger have also yielded remains of Spinosaurus. It is thus very likely that
Sigilmassasaurus is a subjective junior synonym of Spinosaurus.

Ichthyovenator was originally placed as the sister group to the remaining
baryonychines Suchomimus and Baryonyx. In addition to the peculiar morphology of
posterior cervical and anterior dorsal vertebrae, the straight unserrated crowns of the teeth
of Ichthyovenator suggest it is more closely related to Spinosaurinae than previously
thought.

Technical Session VI (Thursday, November 6, 2014, 11:30 AM)

ON THE EVOLUTION OF HUMAN AND APE HAND PROPORTIONS
ALMECIJA, Sergio, Stony Brook University, Stony Brook, NY, United States of
America, 11794-8081; TOCHERI, Matthew, Smithsonian Institution, Washington, DC,
United States of America; PATEL, Biren, University of Southern California, Los
Angeles, CA, United States of America; ORR, Caley, Midwestern University, Downers
Grove, IL, United States of America; JUNGERS, William, Stony Brook University,
Stony Brook, NY, United States of America

Human hand morphology is highly distinctive, yet debates remain on the evolutionary
origins of modern human hand proportions (which facilitate increased manual dexterity)
despite a growing fossil record of manual remains. Nonhuman primates use their hands
on a regular basis for both manipulation and locomotion, and their hand proportions
necessarily reflect this functional duality. Therefore, insights into the hand shape of the
Pan-Homo last common ancestor would almost certainly shed light on its locomotor,
behavioral, and other adaptations. Here we combine the hand fossil record of Miocene
apes (e.g., Proconsul) and early hominins (e.g., Ardipithecus) to more broadly study the
evolution of the hand in the great ape and human clade. In this work we use a quantitative
and phylogenetically informed approach to examine the intrinsic (thumb relative to ray
IV) and extrinsic (thumb and ray IV relative to body mass) hand proportions of modern
and fossil apes and hominins. Extrinsic hand proportions reveal two major groups: (1) the
long-handed, more suspensory apes (hylobatids, Pongo, and Pan); and (2) a shorter-
handed cohort of hominins, Proconsul, and Gorilla. Due to its short thumb, Ardipithecus
shows closer affinities to gorillas or Proconsul (depending on the body mass estimate
used) than to other hominins. Results on intrinsic proportions confirm a short thumb in
Ardipithecus (within the range of African apes and hylobatids), shorter than that of
Proconsul (the latter being intermediate between modern apes and humans). In
combination, these data inform competing evolutionary scenarios for the origins of the
human hand (e.g., modern humans are largely plesiomorphic, Ardipithecus is
autapomorphic with Gorilla) and stress the importance of including fossil apes in
combination with available early hominins in developing and testing models of ape and
human evolution. Research funded by the AAPA Professional Development Grant; the
Smithsonian Scholarly Studies Grant Program; Leakey Foundation; Wenner-Gren
Foundation; the Spanish Ministerio de Economia y Competitividad (CGL2011-27343);
and National Science Foundation (BCS 1316947, 1317029, 1317047).
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Technical Session XV (Saturday, November 8, 2014, 8:00 AM)

A NEW TWIST ON A VERY OLD FAUNAL SIMILARITY INDEX
ALROY, John, Macquarie University, Sydney, Australia

Many paleoecological and biogeographic analyses depend on quantifying the
similarity of faunal assemblages. Such comparisons are often based on indices that are a
function of the number of species shared by two assemblages. However, most indices that
are used frequently, such as the Jaccard and Dice coefficients, are inaccurate when some
assemblages are better-sampled than others.

This problem was first recognized in 1943, but the proposed metric, Simpson's index,
is unfortunately quite imprecise. An even older metric, Forbes' index, turns out to have
much better properties. The original version was a[(a + b + ¢ + d)]/[(a + b)(a + ¢)] where
a = the number of species shared, b = the number only found in the first assemblage, ¢ =
the number only found in the second, and d = the number not found in either one.

Forbes' index can't be applied to fossil data because we have no way to fix the value
of d. However, when this term is left out simulations show that the index performs rather
well given incomplete sampling. The problem is that it is somewhat positively biased. A
simple correction that involves adding two terms based on the log of a fixes most of the
bias. In other words, this new version of Forbes' index is not only precise but highly
accurate. Even better, it shows hardly any extra bias in simulations when sampling is
much better in one assemblage than the other.

These advantages aren't merely hypothetical because preservation bias is common.
For example, fossil mammal assemblages are biased not only by varying sample sizes but
by unequal representation of large and small taxa. Because of this problem, when
conventional metrics are used in a multivariate ordination of Late Pleistocene North
American fossil mammal assemblages they have tend to segregrate large- and small-
mammal dominated samples. Forbes' adjusted index performs better.

Patterns in ordinations are even more interesting when lists of species found today in
different biomes are added and extinct species are removed. Older indices segregate these
long lists at the edges of the scatter plot. However, the new index mixes them up with the
fossil samples. Furthermore, lists of species from same the geographic region fall near to
each other regardless of whether they are based on fossil data. These patterns combined
with the simulation results suggest that the adjusted Forbes index could be used with
some confidence even when sampling is very uneven.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

EXCEPTIONALLY WELL-PRESERVED HAPLOCHROMINI-LIKE FOSSILS
(CICHLIDAE: PSEUDOCRENILABRINAE: HAPLOTILAPIINI: EAST
AFRICAN RADIATION) WITH OTOLITHS IN SITU FROM THE MIDDLE
MIOCENE LAGERSTATTE WARIL IN THE TUGEN HILLS (CENTRAL
KENYA, EAST AFRICAN RIFT VALLEY)
ALTNER, Melanie, Ludwig-Maximilians University, Munich, Germany; SCHLIEWEN,
Ulrich, Zoological State Collection Munich, Munich, Germany; REICHENBACHER,
Bettina, Ludwig-Maximilians University, Munich, Germany

The Cichlidae represent one of the most diverse groups of freshwater fishes with a
virtually worldwide distribution, and are of considerable economic importance. They can
evolve into species flocks within a few thousand years and are an exceptionally useful
model for the study of speciation processes. Among the African Pseudocrenilabrinae,
molecular phylogenies have recognized the subclade of the Haplotilapiini, to which the
lineage of the 'East African Radiation' (EAR) belongs. According to previous work, the
Haplotilapiini originated in the Oligocene or Eocene, while the radiation of the EAR
lineage began in the early or middle Miocene. However, almost none of the
morphological synapomorphies for the extant cichlid clades, subclades, lineages and
tribes can be recognized in fossils, which has made fossil cichlid assignments at higher
taxonomic levels difficult. Our study is based on 250 newly collected fish specimens
from the middle Miocene Lagerstitte Waril in Central Kenya. A few of these retain
otoliths in situ, and several may represent larval stages. Our study is also based on a
multivariate analysis of meristic data for a large dataset of extant Cichlidae (746
specimens) and a survey of cichlid otolith data. The fossil specimens from Waril reveal a
divided lateral line, 16 (8+8) principal caudal fin rays, and tricuspid teeth, which, in
combination, clearly demonstrate that they belong to the Haplotilapiini. Meristic
characters include a dorsal fin formula with a comparatively low number of spines (XI-
XIV+7-10), an anal fin formula of II1+8-10, and 12-15+13-16 vertebrae. The ovate-
shaped otoliths are characterized by a straight sulcus and a deeply incised excisura. Based
on differences in body shape, three species might be present. The data derived from the
extant specimens revealed that the number of spines in the dorsal fin is one of the most
important characters for the separation of the tribes, and that a similar number of dorsal
fin spines to that seen in the fossils (12.4+0.7) appears in in the Oreochromini and in four
tribes of the EAR (Ectodini, Trematocarini, Haplochromini, Cyprichromini). However,
the otolith morphology clearly indicates that the fossils are near to the Haplochromini.
We anticipate that the new data can serve as a starting point for a thorough revision of
previously described cichlid fossils, with a view to elucidating the evolutionary history of
the African cichlids and, in particular, the East African Radiation. The research is funded
by the German Research Foundation.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

FIRST PHYLOGENETIC APPROACH TO CRICETODONTINI (RODENTIA,
MAMMALIA)
ALVAREZ-SIERRA, Maria Angeles, Universidad Complutense de Madrid; Instituto de
Geociencias IGEO (CSIC, UCM)., Madrid, Spain; LOPEZ-GUERRERO, Paloma,
Universidad Complutense de Madrid; Instituto de Geociencias IGEO (CSIC, UCM).,
Madrid, Spain; SANISIDRO, Oscar, Museo Nacional de Ciencias Naturales-CSIC,
Madrid, Spain; GARCIA-PAREDES, Israel, Instituto de Geociencias IGEO (CSIC,
UCM); Universidad Complutense de Madrid, Madrid, Spain; PELAEZ-
CAMPOMANES, Pablo, Museo Nacional de Ciencias Naturales-CSIC, Madrid, Spain
The tribe Cricetodontini is a group of rodents characterized by the large size of their
molars, found in Europe, northern Africa, and Asia. They originated in the early Miocene
and became extinct in the Pliocene. Cricetodontini includes the genera Cricetodon,
Hispanomys, Ruscinomys, Byzantinia, Deperetomys, and Zramys. The center of origin of
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the studied Cricetodontini is Anatolia, as they have been present there since the early
Miocene. Three main intervals of the group's migration have been proposed. The first
one, starting around 18 Ma, took Cricetodon out of Anatolia and gave rise to the species
from Greece. The second one, starting around 15 Ma, took another branch of Cricetodon
out of Anatolia and dispersed it through Europe. In the last interval (around 14 Ma), basal
species from Anatolia migrated to south-western Europe. This last migration event is
coincident with the rise in diversity observed on the tribe Cricetodontini in Asia and
Europe, having its maximum at the MN 7/8. This diversification coincides also with the
first occurrence of the genera Hispanomys and Deperetomys in Europe and Byzantinia in
Asia Minor.

The controversial taxonomy of some genera and species, together with the complex
paleobiogeographic history of Cricetodontini have generated many systematic issues. For
example, Cricetodon, which previously included all known Cenozoic “cricetids”, is
considered by many authors to be polyphyletic. The problematic genus Deperetomys
shows a discontinuous paleobiogeographical distribution, with a long absence in the
fossil record (MN 2 to MN 7/8) interpreted as a misattribution of other species.

To understand Cricetodontini evolution we present a novel phylogenetic hypothesis
of this group. The analysis includes 103 dental characters from 52 species, belonging to
Cricetodon, Hispanomys, Ruscinomys, Byzantinia, and Deperetomys. They represent a
wide range of Miocene and Pliocene Eurasian Cricetodontinae. We test the monophyly of
each genus and the relationship of Deperetomys within Cricetodontini.

The analysis generates four most parsimonious trees with a length of 773 steps. Our
results show that European species of Cricetodontini are divided into four main groups,
which correspond to four studied genera. The cladogram reveals that Deperetomys,
Hispanomys, and Byzantinia are monophyletic; Cricetodon is polyphyletic; and the
position of Ruscinomys remains uncertain.

The Study supported by Spanish MINECO project CGL2011-28877 and Research
Group UCM-910607.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

THE POSTCRANIUM OF THLASSOCNUS, THE MARINE SLOTH

AMSON, Eli, Muséum national d'Histoire naturelle, Paris, France; ARGOT, Christine,
Muséum national d'Histoire naturelle, Paris, France; MCDONALD, H. Gregory, National
Park Service Museum, Fort Collins, CO, United States of America; DE BUFFRENIL,
Vivian, Muséum national d'Histoire naturelle, Paris, France; LAURIN, Michel, Muséum
national d'Histoire naturelle, Paris, France; DOMNING, Daryl, Howard Univ,
Washington, DC, United States of America; DE MUIZON, Christian, Muséum national
d'Histoire naturelle, Paris, France

Thalassocnus is a genus that comprises five species of nothrotherid sloth known from
the Neogene deposits of the Pisco and Bahia Inglesa Formations (central western coast of
South America). This genus was initially interpreted as semi-aquatic to aquatic based on
taphonomic arguments, along with a few morphological peculiarities. The subsequent
description of the skull, mandible, and dentition suggested feeding specializations
towards grazing on marine vegetation. The present study finishes the description of the
skeleton of Thalassocnus, in considering both the internal and external morphology of the
postcranium.

The internal microstructure of the bones of Thalassocnus is indicative of typical
adaptations of shallow divers, namely osteosclerosis (compact bones) and pachyostosis
(swelled bones). A thorough description of the gross anatomy of the postcranium allows
the proposition of several hypotheses of its aquatic functions. As in modern sirenians,
Thalassocnus was supposedly engaging underwater digging in order to feed on
seagrasses. But the behavior purported for Thalassocnus differs from that of sirenians
since the forelimb is interpreted as involved in the digging process. Several features of
the postcranium of the late species of Thalassocnus are consistent with an increase of the
occupation of submerged position at the bottom. Both hind and forelimbs were probably
involved in paddling, either pectoral or quadrupedal paddling. Bottom-walking was also
most likely used. Such underwater locomotion was helped by the presence of
osteosclerosis, pachyostosis, and a tail reminiscent of that of the extant platypus.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

LARGE AETIOCETID IMPLIES A WIDE RANGES OF NICHE IN EARLY
MYSTICETI
ANDO, Tatsuro, Ashoro Museum of Paleontology, Ashoro, Japan; TSAI, Cheng-Hsiu,
University of Otago, Dunedin, New Zealand

Niche partitioning has long been considered a fundamental part of speciation and
differences in body size is a straightforward proxy for ecology and niche partitioning. A
specimen of a gigantic aetiocetid from the late Oligocene Morawan Formation (28-24
Ma), Ashoro, Japan revises our understanding on the early evolution of the archaic
mysticetes. Aetiocetidae is a family of archaic mysticetes bearing functional teeth
possibly with primitive baleen, and is morphologically transitional between archaic
toothed Cetacea and baleen whales. The specimen, AMP 9, comprises a left squamosal
and an associated disarticulated periotic. The gigantic size of the zygomatic process of
the squamosal (length of the zygomatic process: 22.3 cm) implies a large body size,
compared to the zygomatic process of other aetiocetids (e.g. Aetiocetus cotylalveus: 8.1
cm; Aetiocetus weltoni: 7.9 cm). All other reported aetiocetids are small, about 3 m based
on skull dimensions (e.g., condylobasal length of Aetiocetus cotylalveus: 62.9 cm;
Aetiocetus weltoni: 61.5 cm). The zygomatic process of the squamosal of AMP 9 is
identical with that of Morawanocetus yabukii, the holotype and only described specimen
of the genus: the process is mediolaterally thin and expands dorsoventrally in the middle;
the anterior tip tapers rapidly; and the dorsal margin is twisted dorsomedially. These
features distinguish AMP 9 from Aetiocetus spp., Ashorocetus eguchii, and Chonecetus
spp. Further, the periotic of AMP 9 reveals structures that are otherwise poorly known in
aetiocetids. On the anterior process, the anterior keel curves posteromedially from the
anterodorsal angle to anteroventral angle, with the anteroventral angle situating at the
mid-point of the anterior margin of the periotic and being gently rounded, and pointing
anteriorly. The dorsal crest is virtually horizontal on the dorsolateral margin of the
periotic. The mallear fossa is excavated with a well-defined margin. The posterior
process is not fused with the posterior process of the tympanic bulla. The large body size
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of AMP 9 implies a different niche from small-skulled contemporaneous aetiocetids. The
disparate body size in aetiocetids suggested by AMP 9 indicates a wider range of
ecological niches than previously expected for Oligocene toothed mysticetes.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

DIAGENETIC AND TAPHONOMIC INTERPRETATION OF DYROSAURID
LONG BONES (ARCHOSAURIA, CROCODYLOMORPHA) FROM THE
PARAIBA BASIN, NORTHEAST BRAZIL
ANDRADE, Rafael, Programa de Pés-Graduagdo em Geociéncias, Recife, Brazil;
CORREIA FILHO, Osvaldo, Universidade Federal de Pernambuco, Recife, Brazil;
BARBOSA, Jose, Universidade Federal de Pernambuco, Recife, Brazil; SAYAO,
Juliana, Universidade Federal de Pernambuco, Vitdria de Santo Antdo, Brazil
Dyrosauridae is a clade composed of long-snouted marine crocodiles considered
survivors of the Cretaceous-Paleogene (K-Pg) event. In the Paraiba Basin, the record of
the group extends from the Maastrichtian to the Danian. Many teeth and bones of
dyrosaurids are found disarticulated in the Maria Farinha Formation (Danian), being
restricted to Poty Quarry. Most taphonomic analyses are based mainly on field and
external observations of bones such as skeletal articulation, breakage, and abrasion of the
elements. The use of petrographic thin sections in such interpretations is a good method
to identify the mineralogical components present in the fossil diagenesis, as these
characterize the abiotic conditions where the minerals were formed. Here, we conduct a
diagenetic analysis of a proximal portion of a right femur and a distal portion of the left
tibia of a dyrosaurid. For petrographic slides, we use two samples of a block of carbonate
rock surrounding the fossil material. All slides were analyzed under parallel and crossed
nicols and cathodoluminescence microscopes. In the femur and tibia, the growth of spatic
calcite that fills the erosion lacunae was identified in the spongiosa. Pyrite grains were
also detected all over the sample, characterizing deposition in an anoxic environment. In
the femur, the medullary cavity was filled by a compacted micritic matrix (calcite,
siliciclastic grains, bioclasts), also containing pyrite grains, the same constitution as the
rock samples. The comparison of both bone infill and the rock samples indicates that
there were two distinct moments in the taphonomic history of these elements. The
micritic matrix suggests a possible low energy transportation of these bones. During this
time, the elements could have been broken, and then filled up; this matrix shows a high
viscosity and granulometry that cannot enter the bones through pores or foramina on the
external surface. This indicates an initial eodiagenetic stage of these bones. The spatic
calcite indicates a second event. After transportation, these bones were deposited and
exposed to a fluid saturated with ions that, by precipitation and chemical reaction, formed
this mineral. The calcite filled the empty spaces that could not have been filled during the
first event. This second stage indicates a more advanced level of the eodiagenesis. There
is no mineralogical evidence that these bones underwent mesodiagenesis or
telodiagenesis. The presence of oxidation and spread grains in the matrix supports the
eodiagenesis stages.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

HOW MIGHT SPINOSAURIDS HAVE CAUGHT FISH? TESTING
BEHAVIORAL INFERENCES THROUGH COMPARISONS WITH MODERN
FISH-EATING TETRAPODS
ANDUZA, Danny, Museum of the Rockies, Montana State University, Bozeman, MT,
United States of America, 59717; FOWLER, Denver, Museum of the Rockies, Bozeman,
MT, Bozeman, MT, United States of America

Since the 1983 discovery of the unusual dinosaur Baryonyx walkeri (Theropoda:
Spinosauridae), there has been great interest in the feeding behavior of spinosaurids as
the group exhibits various physical traits suggestive of piscivory, such as elongate
crocodile-like jaws, retracted nares, weakly-serrated conical teeth, large digit I manual
unguals, and large, robust forelimbs. However, despite a general consensus over
spinosaurid piscivory, there have been few detailed behavioral comparisons with
similarly adapted extant piscivorous tetrapods. An exception is the eponymous 'heavy
claw' of Baryonyx, suggested to have been used in gaffing (hooking) fish out of the water
in behavior akin to that of grizzly bears. However, this hypothesis is problematic as
grizzlies do not gaff fish in this manner. To better characterize spinosaurid piscivory, we
reviewed piscivorous adaptations and related behaviors in extant fish-eating tetrapods.
We then assessed which of these behaviors were possible in spinosaurids based on their
morphology. The antero-posterior head darting strategy employed by herons (genus
Ardea) was found to be unlikely as spinosaurs lack a strong sigmoid neck curve and their
orbits are poorly positioned for binocular vision. Rather, as in the Indian gharial (Gavialis
gangeticus), the jaws may have instead been used in swift lateral sweeps to seize fish. In
this model, the forelimbs of spinosaurids may have been useful in adopting a quadrupedal
stance when feeding, bringing the jaws closer to the river or lake bed. Like grizzly bears
(Ursus arctos) and fishing cats (Prionailurus viverrinus), spinosaurids may have
employed their powerful forelimbs to stamp down on large fish, impaling them on the
manual claws against the river or lake bottom, from which the prey could be manipulated
with the jaws. As spinosaur teeth lack prominent serrations, they do not appear to be
well-suited for prey dismemberment; it is likely that most fish would have been
swallowed whole, as in the majority of longirostrine piscivores. However, the use of the
forelimbs in breaking up prey items cannot yet be ruled out. These findings not only
furnish insight into feeding behavior in spinosaurs, contributing to our understanding of
these bizarre and highly specialized dinosaurs, but also provide a window into the
evolution of piscivory in tetrapods.
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GEOSPATIAL PALEONTOLOGY: ENRICHING PALEONTOLOGICAL
FIELDWORK WITH NEW APPROACHES FROM THE SPATIAL SCIENCES
ANEMONE, Robert, UNC Greensboro, Greensboro, NC, United States of America,
27412-5000; EMERSON, Charles, Western Michigan University, Kalamazoo, MI,
United States of America; CONROY, Glenn, Washington University, St. Louis, MO,
United States of America; NACHMAN, Brett, University of Texas, Austin, TX, United
States of America

Vertebrate paleontology has long been an interdisciplinary science, relying on
collaboration with a wide range of scientific specialties to develop our understanding of
the evolutionary history of vertebrate animals. Collaborations between vertebrate
paleontologists and geochronologists, stratigraphers and sedimentologists, geochemists,
computer scientists, and even geneticists are now commonplace in our field, and these
collaborations are often essential to the analytical and evolutionary work we do. We
argue that the recent explosion of geospatial technologies and analytical methods from
the geographic information sciences can enrich vertebrate paleontology in a number of
significant ways, and provide evidence of the efficacy of some of these approaches from
our recent work in Paleocene and Eocene deposits of the Great Divide Basin. We have
developed predictive models for site location based on supervised classifications of both
low (Landsat) and high (WorldView and Quickbird) resolution satellite imagery, and
successfully ground truthed these models during the past three field seasons. We have
utilized Google Earth to disseminate georeferenced locality and faunal assemblage data
from ArcGIS databases, creating a simple workflow for sharing paleontological databases
via kml files. We are currently developing protocols for the use of an unmanned aerial
vehicle (UAV) equipped with high definition video camera in the field in order to
ascertain the presence of exposed and potentially fossiliferous rock units within a one
mile buffer zone. Finally, we discuss our development of a three dimensional digital
outcrop model (3-D DOM) of a single extremely productive sandstone locality (Tim's
Confession, WMU-VP 220) using terrestrial LIDAR. These models and approaches from
the geospatial sciences can help us locate additional fossil localities, share spatial and
fossil data with colleagues and the public, and better understand the geomorphological
nature and taphonomic history of individual fossil localities. Supported by NSF-BCS
1227329 to RL Anemone and CW Emerson.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

THE MIDDLE PERMIAN DICYNODONT (THERAPSIDA, ANOMODONTIA)
BRACHYPROSOPUS BROOMI: TAXONOMIC STATUS, PHYLOGENETIC
POSITION, AND BIOSTRATIGRAPHIC SIGNIFICANCE
ANGIELCZYK, Kenneth, Field Museum of Natural History, Chicago, IL, United States
of America, 60605; RUBIDGE, Bruce, University of the Witwatersrand, Johannesburg,
South Africa

Brachyprosopus broomi was described based on a specimen from the Tapinocephalus
Assemblage Zone (AZ) (Karoo Basin, South Africa), but it was largely overlooked by
subsequent workers. During museum research and fieldwork, we identified seven new
skulls of B. broomi, three of which preserve mandibles. These specimens show that B.
broomi is a valid taxon; autapomorphies include raised margins of the interpterygoid
vacuity and a curled lateral edge of the squamosal that forms a lateral wall of the external
adductor fossa. Other important characters are absence of anterior median palatal ridges;
maxillary tooth rows bounded laterally by a shelf; unfused vomers; broad intertemporal
region; pineal boss; dentary tables; and a long, wide posterior dentary sulcus that extends
posterior to the dentary teeth. Chelydontops altidentalis is a junior synomym of B.
broomi. A phylogenetic analysis places B. broomi among basal dicynodonts, and not as a
close relative of Endothiodon. This challenges the hypothesis that B. broomi can provide
insight into the evolution of the unusual suite of characters found in Endothiodon.
However, it is noteworthy that some characters, such as well-developed maxillary tooth
rows bordered by a lateral shelf and the shape of the palatines, are shared by B. broomi,
Endothiodon, and Niassodon, hinting that a final resolution of relationships among
toothed dicyndonts remains to be achieved. Our taxonomic and stratigraphic research in
the Tapinocephalus AZ has recognized 11 valid dicynodonts in the biozone
(Eodicynodon, Colobodectes, Lanthanostegus, Brachyprosopus, Robertia, Eosimops,
Prosictodon, Diictodon, Pristerodon, Emydops, possibly Endothiodon). All B. broomi
specimens are from the Abrahamskraal Formation, with most of the specimens
originating in the Moordenaars and Karelskraal members (uppermost members of the
Abrahamskraal Formation). One specimen is from lower in the sequence, just above the
lowermost maroon mudrocks of the Beaufort Group, which occur above the stratigraphic
range of Eodicynodon. This shows that the stratigraphic range of B. broomi extends
throughout the Tapinocephalus AZ above the range of Eodicynodon. The revised faunal
list indicates that all major Permian dicynodont clades except Bidentalia (Cryptodontia +
Dicynodontoidea) are represented in the Tapinocephalus AZ. Our phylogeny implies that
Bidentalia must have diverged by this time, but definitive bidentalian specimens have not
been recognized in the Tapinocephalus AZ or coeval strata in other basins.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

A NEW TURTLE ASSEMBLAGE FROM SWITZERLAND AND THE
DIVERSITY OF EUROPEAN EUCRYPTODIRES IN THE KIMMERIDGIAN
(LATE JURASSIC)
ANQUETIN, Jérémy, Office de la Culture, RCJU, Porrentruy, Switzerland;
PUNTENER, Christian, Office de la Culture, RCJU, Porrentruy, Switzerland; BILLON-
BRUYAT, Jean-Paul, Office de la Culture, RCJU, Porrentruy, Switzerland

Since 2000, controlled excavations along the future course of the A16 Transjurane
highway (Porrentruy, northwestern Switzerland) have led to the discovery of a rich and
diverse Kimmeridgian coastal marine vertebrate fauna (fishes, turtles, crocodilians,
pterosaurs) and several extensive dinosaur track-bearing sites. With more than 80 shells,
five crania, four mandibles, and thousands of disarticulated remains, eucryptodiran turtles
are among the most abundant vertebrates collected during these excavations. However,
the description of this new turtle assemblage was partly hindered by the complex
taxonomy of Late Jurassic European eucryptodires.
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Nineteenth century authors named a plethora of regional species (more than 60) and
these turtles have not received global review for more than 100 years. We have revised
the 15 species described in the Kimmeridgian of the Jura Mountains (Switzerland and
France), recognizing 6 species as valid. New characters are proposed to differentiate
Plesiochelys etalloni, Craspedochelys picteti, and Craspedochelys jaccardi. The presence
of lateral plastral fontanelles is documented for the first time in Thalassemys hugii,
calling into question the historical distinction between Thalassemydidae and
Eurysternidae. Similar taxonomic revisions are necessary for contemporaneous turtle
assemblages from northern Germany and southern England, but preliminary results
suggest that the European turtle fauna was more homogenous than previously thought
during the Kimmeridgian. For example, we have identified Plesiochelys etalloni,
Tropidemys langii, and Thalassemys sp. in the Kimmeridge Clay of southern England.

The new assemblage from Porrentruy comprises a minimum of eight turtles
representing the Plesiochelyidae (Plesiochelys sp., Tropidemys langii, Portlandemys sp.,
and one new species), the Thalassemydidae (Thalassemys sp. and 'Thalassemys' moseri),
and the Eurysternidae (Solnhofia sp. and Eurysternum sp.). Plesiochelys sp. is the most
common taxon from Porrentruy. The plastron and proximal limb bones of Tropidemys
langii are documented for the first time. Several complete shells can be confidently
referred to 'Thalassemys' moseri, greatly improving our understanding of this species.
The relative abundance of eurysternids in Porrentruy is remarkable because they are
usually rarely found in association with plesiochelyids. Finally, an isolated skull is
tentatively identified as Portlandemys, which is the first occurrence of this taxon outside
England and in the Kimmeridgian.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

SOFT-TISSUE ANATOMY OF THE PLESIOSAUR PECTORAL GIRDLE
INFERRED FROM BASAL EOSAUROPTERYGIAN TAXA AND THE EXTANT
PHYLOGENETIC BRACKET
ARAUJO, Ricardo, IST/UL, MfN, SMU, ML, Lisbon, Berlin, Portugal; CORREIA,
Fernando, Departamento de Biologia, Universidade de Aveiro, Campus Santiago, 3810-
193 Aveiro, Portugal, Aveiro, Portugal

Plesiosaurians are highly derived secondarily-aquatic organisms with a long
evolutionary history closely related to basal eosauropterygians. Therefore, attempts to
reconstruct soft-tissue anatomy can be complicated, if various lines of evidence are not
considered. Information extracted using the extant phylogenetic bracket revealed
necessary but not sufficient data to clarify the muscle attachments in the pectoral girdle of
plesiosaurians. To correctly infer muscle homologies, the data from the extant
phylogenetic bracket had to be complemented with developmental and osteological
information as well, with osteological transformations being traced back to basal Permian
neodiapsids. As in secondarily-adapted aquatic modern analogues, several muscles
atrophied (e.g., M. pectoralis, M. episternocleidomastoideus) and others specialized (e.g.,
M. coracobrachialis, M. clavodeltoideus) in order to attain a more determinant role to the
stringent conditions of subaquatic locomotion. The M. subcoracoscapularis, M.
scapulodeltoideus, M. scapulohumeralis, and M. supracoracoideus are inferred to be
glenohumeral stabilizers. The M. clavodeltoideus is reconstructed as the main protractor
muscle and the M. coracobrachialis as major retractor muscle, possibly in conjunction
with the M. latissimus dorsi. Several heads of the M. triceps possibly atrophied, as in
whales, serving mainly as a cubital joint stabilizer. Lastly, the M. trapezius, M. serratus
and M. levator scapulae are reconstructed as pectoral girdle stabilizers. For three
eosauropterygian taxa, the reconstructed pectoral girdle musculature presented here is,
thus, significantly different from previous attempts.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

DEEP QUESTIONS, EXPLAINED EASY: THE EXAMPLE OF THE
THERAPSID-MAMMAL TRANSITION
ARAUJO, Ricardo, IST/UL, MIfN, SMU, ML, Lisbon, Berlin, Portugal;
CASTANHINHA, Rui, Instituto Gulbenkian de Ciencia & Museu Da Lourinha, Oeiras,
Portugal; FERNANDEZ, Vincent, European Synchrotron Research Facility, Grenoble,
France; MARTINS, Gabriel, Instituto Gulbenkian de Ciencia, Oeiras, Portugal;
FROBISCH, Jorg, Museum fiir Naturkunde, Berlin, Germany; MARTINS, Rui M. S.,
IST/UL, CENIMAT/I3N, ML, Lisbona, Portugal

Detailed anatomical work has been dedicated to compare modern mammalian skulls
to extinct forms including their close relatives in the fossil record (basal
mammaliaformes). However, it can be extremely difficult to communicate such complex,
yet pivotal, evolutionary process to the general public. Therapsida, a group that
experienced intense anatomical transformations throughout the past 270 Ma, offers
profound insights into the evolution eventually leading to the mammalian skull bauplan.
Using a broad phylogenetic sample of basal synapsid skulls, our project aimed to reveal
the internal morphology of fossilized non-mammalian therapsid skulls and explore this
chapter of evolution to the public. We have been using X-ray tube-based high-resolution
micro-computed tomography and synchrotron radiation-based micro-computed
tomography to reveal the morphological traits encumbered by the fossils rock matrix. The
tomographic datasets can be effectively studied through interactive digital visualization.
The highly visual content that are produced during this research project (e.g., 3D pdf,
video animations, 3D reconstructions) offer an introductory platform for deeper scientific
topics such as pre-mammalian evolution, anatomy, skull modularity, taxonomy,
physiology, or phylogeny. Thus, this approach is a powerful tool to share information of
precious well-preserved fossils not only within the scientific community but also the
general public via temporary exhibits and tomographic database release. Funded in part
by Fundacao para a Ciencia e a Tecnologia (FCT/MCE) through the scholarship
SFRH/BPD/96205/2013 and the project EXPL/BIA-EVF/0665/2013.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

UNUSUAL CRANIAL AND POSTCRANIAL ANATOMY IN THE
ARCHETYPAL ANKYLOSAURID ANKYLOSAURUS MAGNIVENTRIS
ARBOUR, Victoria, University of Alberta, Edmonton, AB, Canada, T6G 2E9; CURRIE,
Philip, University of Alberta, Edmonton, AB, Canada
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Ankylosaurus magniventris is the last and largest of the ankylosaurid dinosaurs.
Ankylosaurus has cranial sculpturing similar to the ankylosaurids Anodontosaurus,
Euoplocephalus, and Scolosaurus that is characterized by rectangular to hexagonal
frontonasal caputegulae, a large hexagonal median nasal caputegulum, a single pair of
loreal and lacrimal caputegulae, and pyramidal squamosal and quadratojugal horns.
However, the narial anatomy of Ankylosaurus is unique among ankylosaurs. The border
of the external naris in derived ankylosaurids is typically formed by a distinct edge on the
premaxilla, and the external surface of the supranarial caputegulum. Posterior to the
external naris is a concave region (the nasal vestibule) roofed by the nasals, and within
the nasal vestibule are the openings (narial apertures) for the airway and sinuses.
Ankylosaurus and Euoplocephalus had single, folded narial apertures. In Euoplocephalus,
the external nares are anteriorly to slightly anterolaterally oriented, but in Ankylosaurus,
they face laterally and are not visible in anterior view. Small, rugose caputegulae anterior
to the loreal and median nasal caputegulae are probably homologous to the supranarial
caputegulae in other ankylosaurs; however, these do not form the dorsal borders of the
external nares in Ankylosaurus. Instead, the external nares are roofed by expanded,
laterally bulbous loreal caputegulae. This may indicate that the anterior portion of the
looping nasal passage is laterally expanded in Ankylosaurus relative to Euoplocephalus.

The tail club of Ankylosaurus is also unique. Ankylosaurus handle vertebrae are twice
as wide as those of Anodontosaurus and Euoplocephalus, but are not longer. As such, the
tail of Ankylosaurus may have been shorter relative to body length compared to the tail of
Euoplocephalus. The handle vertebrae of Ankylosaurus have U-shaped neural spines in
dorsal view rather than V-shaped neural spines like those in Anodontosaurus,
Euoplocephalus, Pinacosaurus, and most other ankylosaurids. The biomechanical
implications of this change are unclear, but this morphology may have allowed for a
larger tail club knob to be supported compared to other ankylosaurids. Although the skull
of AMNH 5214 is more than twice the size of the largest skulls of Anodontosaurus or
Euoplocephalus, the tail club knob, at about 45 cm wide, is not larger than the largest tail
club knobs from Horseshoe Canyon and Dinosaur Park Formation ankylosaurids (e.g.,
AMNH 5425 is 59 cm wide, and ROM 788 is 57 cm wide).

Education and Outreach Poster Session (Poster displayed November 5 — 8)

DINO 101: A MASSIVE OPEN ONLINE COURSE ABOUT DINOSAUR
PALEOBIOLOGY

ARBOUR, Victoria, University of Alberta, Edmonton, AB, Canada, T6G 2E9;
VAVREK, Matthew, Royal Ontario Museum, Westlock, AB, Canada; KOPPELHUS,
Eva, University of Alberta, Edmonton, AB, Canada; CURRIE, Philip, University of
Alberta, Edmonton, AB, Canada

As of April 2014, more than 35,000 students from around the world have participated
in Dino 101: Dinosaur Paleobiology, over its two offerings. As the flagship course for the
University of Alberta's entry into the new world of massive open online courses
(MOOCs), we were tasked with producing a high quality university course aimed at non-
specialists that could also be taken by high school students and families with young
children, but which could also be folded into the university's undergraduate
Specialization in Paleontology program. Dino 101 is offered in several different formats,
all utilizing the same core course materials: as a free course with a certificate of
completion; as a free course with proctored exams for an additional fee; as an online-only
credit course at the University of Alberta (PALEO 200); and as a blended-learning credit
course (PALEO 201).

Twelve topic areas were identified as the basis for twelve weeks of lessons: skeletal
anatomy and diversity, fossilization and taphonomy, feeding adaptations, locomotion,
ontogeny, behaviour, taxonomy, evolution, geologic time and stratigraphy,
palaeobiogeography, the origin of dinosaurs, and the extinction of the non-avian
dinosaurs. The course consists of video lessons incorporating frequent student interaction
via non-graded quizzes and interactives, as well as discussion forums and graded lesson
quizzes. Interactive components include skeleton and phylogenetic tree puzzles, a
zoomable geologic time scale, and 3D models of fossils. Most videos were shot on a
greenscreen background, but location shooting in the lab, at field localities, and at the
Royal Tyrrell Museum of Palacontology enhanced the video lectures.

Pedagogical design, script writing, filming, interactives development, and post-
production were completed over eight months and involved a team of more than 30
people. The short timeline and high production values presented many challenges to
completion, but student responses to the Dino 101 MOOC have been overwhelmingly
positive. MOOCs appear to be an effective outreach strategy for reaching a broad
international audience, and can also form a solid foundation for building credit offerings
in the university environment.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

IBEROSUCHUS (CROCODYLIFORMES) POSTCRANIAL MATERIAL FROM
THE DUERO BASIN (EOCENE OF THE IBERIAN PENINSULA) AND ITS
SEBECOSUCHIAN AFFINITIES
ARCUCCI, Andrea Beatriz, Universidad Nacional de San Luis, San Luis, Argentina;
ORTEGA, Francisco, UNED, Madrid, Spain

Since the original description of Sebecus icaeorhinus from the Middle Eocene from
Patagonia, this crocodyliform and its close relatives, the Sebecosuchia, have attracted
attention because of their peculiar cranial and dental morphology (ziphodont teeth) and
great size. They are the main large predators in vertebrate assemblages of the Early
Cenozoic, principally in South America, but fragmentary mesoeucrocodylians with
ziphodont teeth are commonly present in Europe and Africa during the Eocene,
associated with fishes, chelonians, rodents, creodonts, artiodactyls, perissodactyls and
primates. Although the knowledge of the anatomy of the Sebecosuchia was restricted
originally to cranial remains, recent studies on the postcranial skeleton of several more
complete specimens of Sebecus and Baurusuchus revealed several unique characters for
the group, like long limbs in a more parasagittal position. /berosuchus macrodon from
the Middle Eocene site of Vale Furado (Nazare, Portugal) is considered close to the
sebecids and Baurusuchus based in cranial characters. During the last decades, abundant
partly associated and fragmentary postcranial material of non-eusuchian crocodyliforms
was collected from different localities in the Spanish Duero Basin (mainly Salamanca,
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Zamora and Soria Provinces) that is possible to clearly differentiate from other
contemporary eusuchian crocodyliforms, like Asiatosuchus or Diplocynodon. Recent
phylogenetic analyses including postcranial characters has allowed a better understanding
of the postcranial anatomy of these forms and a better understanding of how the
postcranial autapomorphies are distributed in Sebecosuchia. The detailed anatomy of
postcranial material attributed to /berosuchus from the Duero basin localities is described
with the aim to contribute to the discussion of the phylogenetic frame of the European
Sebecosuchia.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

FIRST DESCRIPTION OF THE SPIRAL INTESTINE IN SAURICHTHYS
FISHES: THE EFFECT OF AXIAL ELONGATION ON THE ANATOMY OF
THE VISCERA
ARGYRIOU, Thodoris, University of Zurich, Zurich, Switzerland; MAXWELL, Erin,
Staatliches Museum fiir Naturkunde, Stuttgart, Germany; FURRER, Heinz, University of
Zurich, Zurich, Switzerland; SANCHEZ-VILLAGRA, Marcelo, University of Zurich,
Zurich, Switzerland

The presence of a spiral valve in the intestine is a feature shared by most extinct and
extant non-teleost fishes (including chondrichthyans, sarcopterygians, actinopterygians
and probably placoderms and acanthodians) and is present in a few members of the
teleost group as well. The function of the spiral valve is to increase the surface of the
intestine without increasing its length and thus enhance its nutrient absorption
capabilities. Moreover, the length of the intestine often correlates well with the preferred
diet of organisms. Here we describe, for the first time, the spiral intestine of late Anisian -
early Ladinian Saurichthys fishes from the Monte San Giorgio fossil Lagerstitte, in
Switzerland. This locality is known for its exceptional preservation, including
Saurichthys specimens preserving gastric contents, embryos, and soft tissue anatomy
such as axial myosepta and intestinal casts. Most of our data come from a single
specimen of S. paucitrichus that preserves a complete internal cast of the spiral intestine.
Complementary observations and measurements were taken from other, incomplete, S.
paucitrichus and S. curionii specimens. We compare the intestinal anatomy to that of the
spiral intestines of extant chondrosteans (sturgeon and paddlefish), to which Saurichthys
is thought to be closely related. The Saurichthys spiral intestine differs from that of other
chondrosteans by being rather shallower and elongate (achieving a length over the 16%
of an individual”s standard length) and spanning a higher number of vertebral segments
(between 14 to 17). It also exhibits an unusually high number of turns that can be as high
as 30, a number not seen in any other actinopterygian for which a good description of
intestinal anatomy is available. The increased length of the intestine and the
multiplication of turns in the spiral valve cannot be linked with the preferred
(piscivorous) diet of Saurichthys, inferred based on gastric contents, as herbivorous fishes
are known to have longer intestines than carnivores. We suggest that the increased
intestinal length should be considered as an effect of the axial elongation characterizing
the saurichthyid clade. This study provides rare insights into the comparative anatomy of
the viscera in an extinct clade, and suggests that body shape may play an important role,
together with diet and influenced by phylogenetic relatedness, in determining the
morphology and arrangement of the viscera.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

DIET AND HABITAT FOR DINOHIPPUS MEXICANUS AND NEOHIPPARION
EURYSTILE (PERISSODACTYLA, EQUIDAE) FROM TWO MEXICAN
LOCALITIES.
ARROYO-CABRALES, JOAQUIN, INSTITUTO NACIONAL DE ANTROPOLOGIA
E HISTORIA, MEXICO, Mexico, PEREZ-CRESPO, VICTOR ADRIAN, INSTITUTO
DE GEOLOGIA, UNAM, MEXICO, Mexico; CARRANZA-CASTANEDA, OSCAR,
CENTRO DE GEOCIENCIAS-UNAM, Juriquilla, Mexico, MORALES-PUENTE,
PEDRO, INSTITUTO DE GEOLOGIA, UNAM, MEXICO, Mexico; CIENFUEGOS-
ALVARADO, EDITH, INSTITUTO DE GEOLOGIA, UNAM, MEXICO, Mexico

A collaborative project between Universidad Nacional Autéonoma de México and
Instituto Nacional de Anthropologia has been initiated for reconstructing the
paleoenvironments in Mexico during the Neogene. The initial approach is presented in
this study. The diet and habitat for four individuals of the Hemphillian horses
Dinohippus mexicanus and Neohipparion eurystile (Perissodactyla, Equidae) from the
most important Mexican localities—Rancho El Ocote in the San Miguel Allende Basin,
State of Guanajuato and several localities in the Tecolotlan basin, State of Jalisco—were
inferred using carbon and oxygen stable isotopes. The specimens of N. eurystile at both
localities had a mixed C3/Cy diet with an important intake of C,4 plants, and lived in open
areas similarly to what was found for other individuals from the same species in Mexico.
On the other hand, D. mexicanus from Tecolotlan had a mixed Cs/C, diet, with an
important C; plant intake, preferring areas with some tree coverage similarly to the
findings using mesowear studies for specimens from the same locality, but D. mexicanus
from Rancho El Ocote only feed of C, plants and lived in open zones similar to the
proposal by previous studies using stable isotopes on individuals from this locality, but
these results suggest that D. mexicanus was more flexible in diet and habitat than N.
eurystile, and also that in Tecolotlan there was the heterogeneous vegetation or the
climate was more seasonal allowing the development of trees and shrubs along the
savanna, while at Rancho El Ocote there was a grassland during the Hemphillian.

Scholarship (310423) from CONACYT, as well as and research grants (132620 from
CONACYT, and IN109814 -3 from PAPIIT, UNAM) are acknowledged.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

THE POSTCRANIAL ANATOMY OF THE SMALL EARLY TRIASSIC
DICYNODONT MYOSAURUS GRACILIS (THERAPSIDA, ANOMODONTIA)
ASCHENBACH, Tina, Humboldt University, Berlin, Germany; JANSEN, Maren,
Museum fiir Naturkunde, Leibniz Institut fir Evolutions- und Biodiversitdtsfoschung,
Berlin, Germany; FROBISCH, Jérg, Museum fiir Naturkunde, Berlin, Germany
Anomodont therapsids, the most abundant and taxonomically diverse clade of
Permian—Triassic tetrapods, evolved many different body plans and ecological
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specializations. These include fully terrestrial, semi-aquatic, arboreal, and fossorial
ecomorphs, which are mainly reflected in their postcranial skeleton, as cranial anatomy in
the group remained largely conservative. Some of the most specialized anomodonts are
the small, burrowing cistecephalid dicynodonts Cistecephalus and Kawingasaurus, which
belong to the more inclusive clade Emydopoidea. In most recent phylogenies, the Early
Triassic emydopoid dicynodont Myosaurus gracilis, known from South Africa and
Antarctica, has been recovered as the sister taxon to Cistecephalidae, and therefore is
crucial to understanding the evolution of fossoriality in the group. While the postcranial
anatomy of Cistecephalus and Kawingasaurus is well known, the postcranial skeleton of
Myosaurus has never been described. Here, we present the postcranium of Myosaurus,
combining data from three specimens preserving postcranial elements. The most
complete specimen is only slightly compressed dorsoventrally and consists of a small
skull (4.1 cm long) and the anterior part of the postcranial skeleton, including part of the
vertebral column, ribs, a virtually complete pectoral girdle (with both scapulae,
procoracoids, coracoids, clavicles, an interclavicle, and a sternum), as well as two partial
humeri. External morphology of this specimen has been supplemented by CT data. The
M. gracilis syntypes further provide information on the ilium and isolated vertebrae and
ribs. The postcranium of Myosaurus is characterized by a well-ossified and developed
pectoral girdle, but an overall slender morphology when compared to cistecephalids.
Both humeri are missing their distal ends, but display a broad proximal end and slightly
enlarged processes for muscle attachments not developed to the extent seen in
Cistecephalus and Kawingasaurus. While it is possible that Myosaurus was a facultative
burrower, as trace fossils indicate this was common among small Permo—Triassic
tetrapods, it clearly does not show the extreme mole-like specializations seen in the
postcrania of cistecephalids.

Technical Session VI (Thursday, November 6, 2014, 10:45 AM)

PHYLOGENY, PALEONTOLOGY, AND PRIMATES: DO INCOMPLETE
FOSSILS BIAS THE TREE OF LIFE?
ASHER, Robert, Univ Museum of Zoology Cambridge, Cambridge, United Kingdom;
PATTINSON, David, University of Cambridge, Cambridge, United Kingdom;
THOMPSON, Richard, University of Cambridge, Cambridge, United Kingdom
Paleontological systematics relies heavily on morphological data which have
undergone taphonomic filters. Here, we apply a heuristic means to assess how a fossil's
incompleteness detracts from inferring its phylogenetic relationships. We compiled a
phylogenetic matrix for Primates and simulated the extinction of living species by
deleting an extant taxon's molecular data and degrading its morphological character
sample as if it were a fossil. Morphological data degradation was based on a particular
fossil (template), whereby characters missing for that fossil defined those deleted in a
living species (subject). By comparing the phylogeny produced by the complete matrix to
those incorporating an ‘artificial fossil', we assessed the extent to which artificial
extinction of a living species led to poor resolution and/or topological rearrangements. As
expected, increased missing data lead to a higher probability of both. However, all 85
fossil templates (with 15-92% missing data) applied to all 26 living species exhibited
similarity to the combined-data topology. The most incongruent templates still shared a
median 18 out of a maximum possible 23 splits, and 83 of 85 shared a median of 20 or
more. Tarsius was the most incongruent subject, with a median of 16 shared splits.
Interestingly, the template based on the Eocene primate Darwinius masillae performs
better than most other templates with similar levels of missing data, likely due to
availability of character data across multiple anatomical partitions. Our results support
the interpretation of Darwinius as strepsirhine, not haplorhine, and suggest that
paleontological datasets are reliable in primate phylogeny reconstruction.

Technical Session IV (Wednesday, November 5, 2014, 3:45 PM)

TALES OF A TINY KILLER: JAWS OF THE TASMANIAN TIGER'S COUSIN
WERE SUITED TO CATCH LARGE PREY
ATTARD, Marie, University of New England, Armidale, Australia; PARR, William,
University of New South Wales, Sydney, Australia; WILSON, Laura, University of New
South Wales, Sydney, Australia; ARCHER, Michael, University of New South Wales,
Sydney, Australia; HAND, Suzanne, University of New South Wales, Sydney, Australia;
ROGERS, Tracey, University of New South Wales, Sydney, Australia, WROE, Stephen,
University of New England, Armidale, Australia

Thylacinidae is an extinct family of Australian and New Guinean marsupial
carnivores, comprising 12 known species, the oldest of which are late Oligocene (24 Ma)
in age. Except for the recently extinct Tasmanian tiger (Thylacinus cynocephalus), most
are known from fragmentary craniodental material only, limiting the scope of
biomechanical and ecological studies. However, a particularly well-preserved skull of the
fossil species Dickson's thylacine (Nimbacinus dicksoni) has been recovered from middle
Miocene (~16-11.6 Ma) deposits in the Riversleigh World Heritage Area, northwestern
Queensland. Here, we ask whether N. dicksoni was more similar to its recently extinct
relative or to several large living marsupial carnivores in a key aspect of feeding ecology,
i.e., was N. dicksoni a relatively small or large prey specialist? To address this question
we digitally reconstructed its skull and applied three-dimensional Finite Element
Analysis to compare its mechanical performance with that of three extant marsupial
carnivores and T. cynocephalus. Under loadings adjusted for differences in size that
simulated forces generated by both jaw closing musculature and struggling prey, we
found that stress distributions and magnitudes in the skull of N. dicksoni were more
similar to those of the living spotted-tailed quoll (Dasyurus maculatus) than to its
recently extinct relative. Considering the Finite Element Analysis results and dental
morphology, we predict that N. dicksoni likely occupied a broadly similar ecological
niche to that of D. maculatus, and was likely capable of hunting vertebrate prey that may
have exceeded its own body mass. Potential prey of this fox-sized carnivore include small
to medium-sized birds, frogs, lizards and snakes, as well as a wide range of marsupials,
including possums, bandicoots, dasyurids, ancient ancestors of koalas, small wallabies,
marsupial moles and wombats. The extinction of N. dicksoni may at least partly been
attributed to competition with other large meat-eaters, including other thylacinids, small
species of marsupial lion, and 'carnivorous' rat-kangaroos, together with the drying of the
continent from the middle Miocene, resulting in the replacement of their rainforest

© 2014 by the Society of Vertebrate Paleontology



habitat with open forests, woodlands, and grasslands. This research was funded by two
Australian Research Council grants and the Evolution and Ecology Research Centre
Postgraduate Writing and Skills Transfer Award.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

NON-MAMMALIAN VERTEBRATE ASSEMBLAGE FROM THE MIDDLE
JURASSIC OF BEREZOVSK QUARRY IN WESTERN SIBERIA
AVERIANOV, Alexander, Tomsk State University, Tomsk, Russia; SKUTSCHAS,
Pavel, Tomsk State University, Tomsk, Russia; DANILOV, Igor, Zoological Institute,
Saint Petersburg, Russia; KRASNOLUTSKII, Sergei, Sharypovo Regional Museum,
Sharypovo, Russia; MARTIN, Thomas, Universitat Bonn, Bonn, Germany

The Berezovsk Quarry in Krasnoyarsk Territory, West Siberia, Russia has produced
one of the most diverse Middle Jurassic vertebrate assemblages. The fossiliferous layers
occur in the upper part of the Itat Formation (Fm), which has been dated as Bathonian by
pollen. Chondricthyans are represented by very few teeth of Hybodus sp., and there are
also very few fragments of dipnoan toothplates. This markedly contrasts with the near
shore paleoenvironment of the Callovian Balabansai Fm in Kyrgyzstan with numerous
and diverse chondricthyans and abundant dipnoans. The freshwater fishes are represented
by acipenseriforms, paleonisciforms (complete skeletons and micro-remains of several
taxa), and amiiforms. There are at least three taxa of amphibians, two stem salamanders
(Urupia monstrosa and a new taxon) and a possible crown-group salamander. The most
common taxon in the vertebrate assemblages is the xinjiangchelyid turtle Annemys sp. n.
represented by fragmentary shells and skulls, as well as numerous isolated cranial and
postcranial fragments. This vast material provides an unparalleled opportunity to study
the infraspecific variability of this taxon in great detail. There are rare remains of basal
lepidosauromorphs and squamates (Scincomorpha indet.). Choristoderes are a little more
common, represented by a taxon similar to Creniogenys. Surprisingly rare are
crocodyliforms, known by few isolated teeth, scutes, and bone fragments, referable to
Goniopholididae. Far more common are the teeth of pterosaurs, while bone fragments are
extremely rare. Dinosaurs are represented by teeth of basal ornithischians, stegosaurs,
sauropods, and non-avian theropods in the microvertebrate samples. The partially
associated skeletal fragments of stegosaurs from the top of the Itat Fm are similar to the
Upper Jurassic Stegosaurus. All identifiable theropod skeletal elements belong to the
tyrannosauroid Kileskus aristotocus, one of the oldest representatives of the group.
Tritylodontids are represented by numerous isolated teeth. The vertebrate assemblage
from Berezovsk Quarry documents a flat wetland paleoenvironment some hundred km
south of the Boreal Ocean. The bonebed was possibly accumulated by a heavy flooding
event. The Berezovsk vertebrate assemblage is remarkably similar to that from the
Bathonian Forest Marble Fm in England. Middle Jurassic microvertebrate assemblages
are poorly known in Asia and North America, but the Laurasian vertebrate fauna was
likely highly homogenous before the break up of this supercontinent.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

INTRA- AND INTERSPECIFIC MORPHOLOGICAL VARIATION IN
PHYTOSAUR OSTEODERMS AS DEMONSTRATED WITH AN
ARTICULATED SPECIMEN OF ANGISTORHINUS ALTICEPHALUS
BADER, Kenneth, University of Texas at Austin, Austin, TX, United States of America,
78758; STOCKER, Michelle R., Virginia Polytechnic Institute and State University,
Blacksburg, VA, United States of America

Osteoderms are found in multiple archosauriform taxa including the fully armored
Late Triassic taxon Vancleavea campi and multiple members of the Archosauria. Isolated
osteoderms of two major clades of archosauriforms, the phytosaurs and aetosaurs, are
common in the Upper Triassic deposits of western North America. The taxonomic utility
of aetosaur osteoderms is well established; those osteoderms are diagnostic to low-level
taxa. Conversely, phytosaur osteoderms are rarely associated with diagnostic cranial
material, and their morphological variation remains largely overlooked. Here we
characterize the various osteoderm morphologies from a partially articulated specimen of
Angistorhinus alticephalus from the Upper Triassic Otis Chalk localities of Texas. This
specimen preserves triangular dorsal paramedian osteoderms with an external rugose
pattern and slight dorsal flexion. Isolated subcircular osteoderms from the gular shield
and smaller irregular appendicular osteoderms are also associated with this skeleton.
Articulated dorsal paramedian osteoderms that are closely associated with the cervical
vertebrae preserve a previously unrecognized 'lock-and-key' midline articulation and
anteromedial projections. The paired dorsal osteoderms overlap the anterior edges of
succeeding osteoderms, despite the lack of an articular facet. Additionally, a second set of
osteoderms is confirmed in this specimen lateral to the paramedians and is preserved in
articulation with the paramedian osteoderms. These lateral osteoderms have
anteroposteriorly-directed, elongate dorsal keels that are undercut medially by deep
fossae and overlap rather than suturally contact the lateral edges of the paramedian
osteoderms as in aetosaurs. Initial comparisons with osteoderms that are associated with
other phytosaur specimens (e.g., Smilosuchus adamanensis, 'Paleorhinus' sawini)
indicate that the sculpture and shape of these osteoderms may be distinct for A.
alticephalus. This variation in osteoderm morphology observed within a single individual
suggests a greater morphological disparity in and potential systematic utility of phytosaur
osteoderms than previously appreciated.

Symposium 5 (Saturday, November 8, 2014, 1:45 PM)

ECOMORPHOLOGICAL STRUCTURE OF MAMMALIAN FAUNAS IN
RELATION TO CLIMATE AND PHYSIOGRAPHY AT THE CONTINENTAL
SCALE
BADGLEY, Catherine, Univ of Michigan, Ann Arbor, MI, United States of America,
48109-1079; DAMUTH, John, Univ of California Santa Barbara, Santa Barbara, CA,
United States of America

The ecological structure of mammalian faunas can be expressed by the number of
species in size or trophic categories and by other distributions of ecological functional
groups. Strong environmentally related gradients in ecological structure of mammalian
faunas would suggest that ecological structure reflects environmental sorting processes at
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regional to local scales. We analyzed the ecological structure of modern mammalian
faunas in relation to climatic, physiographic, and vegetation properties for terrestrial
regions worldwide. One goal of our analysis was to identify which environmental
variables are the best predictors of mammalian ecological structure for the purpose of
developing mechanistic models of environmental sorting. A second goal was to identify
which components of ecological structure are robust predictors of environmental
variables for potential application to fossil faunas. We assembled a database of modern
mammalian faunas from 344 localities distributed across five continents and representing
all of the world”’s major biomes. For over 2100 non-volant species, the database includes
measures of body size, feeding habit, and habitat use. For each locality, 10 climatic
variables, two physiographic variables, and three vegetation variables are recorded.

Among environmental variables, temperature seasonality, mean annual precipitation,
and elevation are strong predictors of species richness in individual faunal categories.
Among faunal variables, the number of obligate frugivores and of species in size class 2
(10-100 grams in body weight) predicted environmental variables well in several
continental regions. The number of herbivores and species in size class 6 (100-1000 kg)
predicts general biome (forest vs. grassland). Continental datasets show stronger
relationships among faunal and environmental variables, and these relationships differ
among continents, reflecting both the different bioclimatic attributes of each continent
and the different evolutionary histories of their mammalian faunas.

Cenozoic climate variation and continental differences in biogeographic history
imply that different variables and different geographic subsets of modern faunas are
better suited for paleoenvironmental inference over different intervals of the Cenozoic.
Direct inferences from the full global dataset are probably most appropriate for faunas
younger than the Miocene climatic optimum, although many relationships should also be
informative for earlier faunas.

Technical Session V (Wednesday, November 5, 2014, 2:30 PM)

IS HYPEROSSIFICATION CONCEALING THE PHYLOGENETIC SIGNAL OF
OSTEOLOGICAL TRAITS IN ANURANS? A TEST-CASE FROM THE UPPER
CRETACEOUS OF BRAZIL
BAEZ, Ana, CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de
Buenos Aires, Buenos Aires, Argentina; GOMEZ, Raul, CONICET, Facultad de Ciencias
Exactas y Naturales, Universidad de Buenos Aires, Buenos Aires, Argentina

The bizarre neobatrachian frog Baurubatrachus pricei was collected in the
Maastrichtian Marilia Formation near Uberaba, Mina Gerais State, and briefly described
nearly 25 years ago. Although it is relatively complete and partially articulated, exostosis
and fusion of the exocranial bones have made it difficult to evaluate its phylogenetic
position. In addition, Baurubatrachus has a peculiar temporal region in which the
tympanic membrane was completely circumscribed by bone, a configuration that is rare
amongst anurans. Since its discovery it was suggested that it might be a relative of the
South American ceratophryids, a phylogenetic placement endorsed by recent analyses.
However, preparation of the preserved ilium, a bone frequently used for taxonomic
identification in anurans, demonstrates features not compatible with this hypothesis. In
order to test the putative evolutionary relationships of this frog, we scored 145
osteological characters (63 cranial, 12 of the hyobranchial skeleton, and 70 postcranial)
for 66 fossil and extant anuran species and conducted a maximum parsimony analysis
using TNT. Taxon sampling was focused on earliest branching lineages within Hyloides
in accordance with recent large-scale hypotheses of anuran relationships based on
molecular data, although ranoid taxa were also included. We selected taxa with well-
ossified dermatocrania as well as less ossified members of main neobatrachian clades to
explore the impact of hyperossification. Analyses under equal weights and implied
weights (k = 5-15), with either unordered or ordered multistate characters, resulted in
similar well-resolved trees. In these trees a large clade of hyperossified species within a
monophyletic Neobatrachia includes Baurubatrachus and most other fossil taxa, although
not allied with the well-supported ceratophryid clade. Because of the evident liability and
homoplasy of many cranial features, we performed analyses based on different partitions
of the data set, e.g., excluding cranial characters generally associated with
hyperossification. Omission of the latter characters recovered some additional groupings
of well-ossified species with their less ossified relatives. All in all, although these cranial
traits mask some phylogenetic relationships, it is evident that the addition of cranial
characters not associated with hyperossification with respect to previous matrices
improved the recovery of clades supported by other data, thus suggesting that this area
merits further exploration. Funded by PICT 1895/11.

Technical Session VII (Thursday, November 6, 2014, 10:45 AM)

ALLIGATOR (ALLIGATOR MISSISSIPPIENSIS) SHOULDER GIRDLE
MOBILITY DURING HIGH WALKS
BAIER, David, Providence College, Providence, RI, United States of America, 2918;
MORITZ, Sabine, Brown University, Providence, RI, United States of America;
CARNEY, Ryan, Brown Univ, Providence, RI, United States of America; GARRITY,
Brigid, Providence College, Providence, RI, United States of America

Extant crocodylians have played a significant role in evolutionary studies of
archosaurs. They provide an extant phylogenetic bracket for dinosaurs when combined
with living birds and for early archosaurs when combined with extant lepidosaurs. Major
locomotor transitions involving the forelimbs occur within Archosauria and thus
functional understanding of the forelimb and shoulder girdle are needed. Previous X-ray
investigations of walking alligators revealed substantial movement of the shoulder girdle,
but since the sternal cartilages do not show up in X-ray, the source of the mobility could
not be conclusively determined. Scapulocoracoid movement was interpreted to indicate
independent sliding of each coracoid at the coracosternal joint; however, rotations of the
entire shoulder girdle (sternal cartilages + interclavicle) could also produce a similar
outcome. Here, we present new data employing marker-based XROMM (X-ray
Reconstruction of Moving Morphology) wherein simultaneous biplanar X-ray video and
surgically implanted radio-opaque markers permit clear measurement of the vertebral
axis, sternum and coracoid during the high walk of Alligator mississippiensis. We found
that rotations of the sternum and coracosternal joint movement both contribute to
shoulder girdle mobility, but that coracosternal movement is more substantial. Only a few
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studies have explored coracosternal movement relevant to archosaurs. These studies were
limited to either single X-ray views or standard light cameras and revealed conflicting
data in lepidosaurs. Thus, mobility of the shoulder girdle in ancestral archosaurs remains
unresolved. However, the loss of the clavicle in Crocodylomorpha may explain the
increased mobility in the alligator shoulder girdle, suggesting that the degree of mobility
may be unique to this group. Funding: Rhode Island NSF EPSCoR.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

COMPLEX SUBSTRATES REDUCE THE SPECIFICITY OF THE
GOLDILOCKS EFFECT IN TRACK FORMATION

BAKER, Martin, Technische Universitit Braunschweig, Braunschweig, Germany;
HAGE, Julian, Technische Universitdt Braunschweig, Braunschweig, Germany;
FALKINGHAM, Peter, Royal Veterinary College, London, United Kingdom

In ichnology, the Goldilocks effect describes a scenario in which a substrate must be
"just right" in order for tracks to form—too soft and the animal will be unable to traverse
the area, too firm and the substrate will not deform. Any given substrate can therefore
only preserve a range of tracks from those animals which exert an underfoot pressure at
approximately the yield strength of the sediment. However, the yield strength of a
substrate is usually not constant, either due to heterogeneity across sediment layers, or
from mechanical behavior such as strain hardening. Furthermore, with increasing depth
of the imprint, the deformed substrate volume increases, causing a higher load-bearing
capacity.

We used finite element analysis (FEA) to explore the specificity of the Goldilocks
effect in a number of virtual substrates, incorporating strain-hardening, friction, and
vertical heterogeneity. We found that the inclusion of strain hardening into the model
increased the potential range of trackmaker sizes somewhat, compared with a simple
elastic-perfectly plastic model. The simulation of a vertically heterogeneous, strain
hardening substrate showed a much larger range of potential track makers than strain
hardening alone. We therefore showed that the Goldilocks effect is lessened to varying
degrees by the inclusion of more realistic soil parameters. However, we note that the
effect is still present. For example, dinosaurs spanned several orders of magnitude in size,
from < 1kg to many tens of thousands, it remains unreasonable to assume that sediment
will provide a suitable surface for recording the full range of animal sizes present in the
environment.

Symposium 1 (Wednesday, November 5, 2014, 9:15 AM)

ARCHAEOPTERYX AND THE EVOLUTION OF THE PARAVIAN BRAIN
BALANOFF, Amy, Stony Brook University, Stony Brook, NY, United States of
America, 11794

Many of the characters that historically have been associated with crown-group birds,
from anatomical structures such as feathers and a furcula to behaviors like brooding nests
of eggs, are now known to have a much deeper evolutionary history, finding their origin
among non-avian dinosaurs. A protracted evolutionary history also looks to be the
scenario unfolding for the avian brain. Volumetric analyses of the endocranial space
along the avian lineage reveal that a 'bird-like' brain volume first appears early within
maniraptoran dinosaurs, yet the morphology of the brain throughout this group, which
includes living birds, has not been thoroughly assessed. The modern bird brain exhibits a
suite of characters that vary little across the avian tree. Such characters include, but are
not limited to, laterally displaced optic lobes, retracted olfactory tracts and reduced
olfactory bulbs, an enlarged cerebrum with a prominent sagittal eminence, and a highly
folded cerebellum. Using endocranial renderings derived from computed tomography
(CT) data of fossil and extant taxa, I examined the distribution of these and other
characters along the entire maniraptoran lineage, including examples from
Oviraptorosauria, Troodontidae, Dromaeosauridae, and Alvarezsauridae. Consistent with
previously described character systems, most 'bird-like' features of the brain are not
restricted to the crown group but have a much deeper evolutionary history. Furthermore,
few morphological characters are found to diagnose the avialan clade. Instead, the base of
Avialae as exemplified by the stem bird Archaeopteryx lithographica exhibits a generally
plesiomorphic morphology that can be diagnosed only by characters shared with either
maniraptorans or paravians.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

RESOURCE PARTITIONING FROM STABLE ISOTOPES IN A LATE
PLEISTOCENE-EARLY HOLOCENE FAUNAL ASSEMBLAGE FROM THE
GREAT PLAINS OF NEBRASKA
BALDVINS, Tom, University of Nebraska-Lincoln, Lincoln, NE, United States of
America, 68588; SECORD, Ross, University of Nebraska, Lincoln, Lincoln, NE, United
States of America

Temperature and aridity fluctuated greatly during the Pleistocene—Holocene transition
as the Holarctic continents transitioned from the Last Glacial Maximum to more equable
climates. Knowing how changing environments affect mammalian ecologies during
periods of climatic change may help predict future patterns of ecological change. The
Red Willow fauna comes from several gravel pits along the Republican River in southern
Nebraska and spans the Pleistocene—Holocene boundary, based on unpublished carbon-
14 dates and the presence of Late Pleistocene (Equus and Mammuthus) and Holocene
(Bison bison) taxa. The fauna is dominated by Bison spp., including the older and larger
B. occidentalis and the extant B. bison. We use stable carbon and oxygen isotopes to infer
the paleoecology and diets of the fauna. We find a significant correlation between 3'°C
and 8'80 in Bison spp. (n = 34, r* = 0.44, p < 0.0001), which could be caused by either
differences in temperature or aridity. Carbon values indicate that these bison consumed
primarily C, vegetation, with all but two individuals showing a > 70% dietary component
of C,4 and half the fauna showing a > 90% component. Such a high component of C; is
unexpected because modern Nebraska grasslands contain a greater portion of C; grasses.
Several bison have values > 2.0%o0 suggesting that these individuals were feeding on
water stressed C4 grasses. In contrast, Equus sp. from the Red Willow fauna has much
lower 8"°C values (-10.2%o to -7.4%o; n = 4) suggesting that its diet consisted mainly of
C; plants. Bison in this fauna also have high §'%0 values, ranging from 21.2%o to 30.1%o
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with a mean of 25.3%0 (n = 32). 8'80 in Equus sp. in the Red Willow fauna have a
considerably lower mean of 22.6%o (n = 4). Unpublished data from mammoths in the Red
Willow fauna suggest that, like the equids, they also consumed primarily C; vegetation.
The large separation of the 8'°C values of these three taxa, which are usually classified as
grazers or hyper-grazers, suggests that these taxa are from different time intervals. Equus
and Mammuthus appear to be from a cooler interval in the Late Pleistocene with less Cy4
present, while Bison spp. appears to occur during an extremely warm and arid interval of
the Holocene when C, grasses shifted northward based on the high 3'°C values of bison.
The 8"°C values and a clustering of values near 2%o suggest that these bison may have
perished along the Republican River during an extended drought in the Holocene. Future
work will use carbon-14 dating to place these taxa in a better temporal context to test the
proposed hypotheses.

Romer Prize Session (Thursday, November 6, 2014, 12:00 PM)

THE PHYLOGENETIC POSITION OF PROCONSUL AND THE IMPORTANCE
OF MOSAIC EVOLUTION IN THE ORIGINATION OF CROWN
CATARRHINE LINEAGES
BALES, Ashley, New York University, NYCEP, New York, NY, United States of
America, 10002

Despite the wealth of material, extensive study, and apparent significance of the fossil
catarrhine primate Proconsul for interpreting hominoid evolution, there continues to be a
lack of agreement concerning its precise phylogenetic placement. There are three main
hypotheses: (1) Proconsul is a stem hominoid; (2) Proconsul is a stem catarrhine; and (3)
Proconsul is a basal hominid, most closely related to extant great apes and humans. The
first of these represents the current consensus interpretation, but there have been few
detailed phylogenetic analyses of catarrhines that include Proconsul as the primary focus
of study. A phylogenetic analysis of 715 characters drawn from the cranium, forelimb,
pelvis, and foot, and sampling across anthropoid primates, offers little support for a
hominoid clade that includes Proconsul. Crown catarrhine synapomorphies lacking in
Proconsul are found throughout the skeleton, contradicting previous assumptions that
differing signals arising from distinct morphological complexes would complicate
interpretation of the phylogenetic position of Proconsul. Individual structural-functional
complexes are not enough to confidently support any given hypothesis. Within each
complex mosaic evolution is evident, making it essential to analyze multiple structural-
functional complexes throughout the skeleton. In addition to helping resolve the
enduring debate about the phylogenetic position of Proconsul, these data provide key
insights into the early stages of crown catarrhine evolution and demonstrate the
importance of mosaic evolution.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

RHINO FACE SPACE
BALES, Gerald, Western University of Health Sciences, Pomona, CA, United States of
America, 91766-1889

Rhinocerotoid facial features, from Hyrachyus to Indricotherium to the extant rhinos,
should reflect evolutionary adaptations related to size and skull functions, including
vision, feeding, respiration, dental function, and combat-defense-display. Significant size
increases, late aquisition of keratinous nasal horns, and divergence into clearcut grazing
and browsing lineages are salient features of rhino evolution which may be reflected in
facial structure. Face is defined here as the craniomandibular skull anterior to the orbits.
The morphospace for this region is defined by 12 measured and derived variables
characterizing face height, width, depth, interorbital distance, nasal size, narial
dimensions, intertooth row widths, and premaxilla features. Skull size is estimated by a
linear measurement from occipital condyles to the 2™ premolar of the maxillary tooth
row. Sample sizes ranged from 306 to 451 individual specimens across rhinocerotoid
genera (not all genera are included in each analysis). One measured reconstruction of
Paraceratherium (Pa) is always a size outlier. Bivariate plots show multiple patterns of
facial features across the size-time-ecology matrix implicit in the genera. Face length
(orbit to nasal tips) shows a regular constrained increase with size leading to Pa.
Posterior facial parameters (e.g., interorbital distance, cranial face height at M1) are
constrained throughout the series with Pa plotting along a similar trajectory. However,
mandibular height at M1, which would contribute to overall face height, deviates from
this with Pa having a shallower mandible body for its skull size. Much greater variation
is seen in rostral features, especially projection of the premaxilla, inter-second premolar
distance, and length of the nasal incision. The ratio of nasal breadth to nasal incision
breadth shows a preditable upturn with horned taxa (curvilinear data?). The oddest
pattern observed is for infraorbital foramen size (calculated as elliptical area from height-
width diameters). For smaller skull sizes, infraorbital size increase and variation is
relatively typical, but at the largest skull sizes (excluding Pa, n = 1) there is a dramatic
increase in variation for a given skull size range. Pa infraorbital foramen size plots
approximately in the same range as the largest foraminae in Diceros and Ceratotherium
(indicating that it is small for skull size).

Technical Session X (Friday, November 7, 2014, 11:00 AM)

CHARACTER DISPLACEMENT IN BODY SIZE AND CRANIODENTAL
ADAPTATIONS AMONG NORTH AMERICAN FOSSIL CANIDS
BALISI, Mairin, Univ of California Los Angeles, Los Angeles, CA, United States of
America, 90095-1606; VAN VALKENBURGH, Blaire, Univ of California Los Angeles,
Los Angeles, CA, United States of America

Among extant taxa, competition between ecologically similar species can lead to
character displacement: a divergence in characters, such as body size and skull shape,
that relates directly to the way in which the species compete. Character displacement
likely acts also at longer time scales, leading to double-wedge diversity patterns in the
fossil record of carnivorous mammals, such as canids. Body-size estimates and
craniodental metrics of Oligo—Miocene canids were recorded to: (1) quantify the degree
of morphological specialization for feeding abilities such as hypercarnivory; (2)
determine the timing of, and potential temporal overlap among, morphological
specializations; and (3) examine differences in diversity and disparity among time
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intervals. A morphospace of extant carnivorans was generated using a principal
component analysis of 38 linear measurements of the skull and dentition, against which
component scores of fossil canids from five time intervals were superimposed. Time
intervals of high canid species richness showed high disparity in body size and
craniodental adaptations, suggesting that divergence in resource use enabled fossil canids
to minimize interspecific competition and exist at high richness. High disparity resulted
in significant part from the iterative appearance of hypercarnivorous morphologies.
However, while discriminant function analysis classified 10 of these canids as
hypercarnivores, it could not assign the remainder of the sample to a category more
specific than ‘omnivore‘, necessitating a more refined method for determining the exact
diet of Oligo—Miocene canids.

Technical Session II (Wednesday, November 5, 2014, 11:15 AM)

TERRESTRIAL BIODIVERSITY IMMEDIATELY PRIOR TO THE END-
CRETACEOUS MASS EXTINCTION IN CENTRAL CANADA: PATTERNS
AND PROCESSES
BAMFORTH, Emily, Royal Saskatchewan Museum, Eastend, SK, Canada, SON 0TO0;
LARSSON, Hans, McGill Univ, Montreal, QC, Canada

Paleomacroecology, the study of large-scale ecological patterns in the fossil record, is
an important interface between paleontology and neobiology. Research in this field seeks
to not only discern paleobiodiversity patterns, but also applies modern ecological theory
to link these patterns to the abiotic and biotic processes that created them. Studies of this
nature become critical when assessing the nature of large-scale ecological disturbances
such as mass extinctions. The fine-scale, multidisciplinary study presented here explores
paleobiodiversity patterns in Saskatchewan, Canada’s latest Maastrichtian (66 Ma)
Frenchman Formation. This formation, coeval with the upper Hell Creek and Lance
formations in the USA, preserves a complete and continuous record of terrestrial
ecosystems in the half-million years prior to the end-Cretaceous mass extinction event.
Data collected from 31 stratigraphic sections in study area of Grasslands National Park
(GNP), SK were used to designate seven lithostratigraphic units, each of which represents
a discrete period of geologic time. Paleoclimate estimates were derived from x-ray
flourescence analysis of paleosol samples, and from plant macrofossil physiogamy using
the Climate Leaf Analysis Multivariate Program (CLAMP). In the latter analysis, two
paleofloral assemblages were studied, one from GNP and the other from a coeval site 200
km to the northwest. Based on the presence of inertinite (fossil charcoal) associated with
the GNP paleofloral assemblage, the marked disparity in floral diversity between the two
sites is suggested to be reflective of secondary ecological succession following a
disturbance by fire. Vertebrate fossil material collected from 38 vertebrate microsites in
GNP, comprising some 7800 specimens, was used to quantify biodiversity trends across
time. This study found that: (1) overall alpha diversity was relatively stable prior to the
mass extinction, but with two sudden, temporally distinct declines; (2) temporal diversity
trends varied among different vertebrate groups (fish, turtles, dinosaurs etc.); (3) faunal
turnovers in certain groups suggest changing environmental conditions over time; and (4)
local factors (e.g. fire) were just as important in creating paleobiodiversity patterns as
regional or global drivers. These results have important implications for the
understanding of the duration and cause of the Cretaceous mass extinction on local
spatial scales, and demonstrate the benefits of assessing paleodiversity patterns on
multiple ecological levels.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

NEW TAPHONOMIC METHODOLOGY FOR VERTEBRATE TEETH BASED
ON MATERIAL COLLECTED OF THE MARIA FARINHA FORMATION,
PARAIBA BASIN, NE BRAZIL
BANDEIRA, Kamila, Museu Nacional/UFRJ, Rio de Janeiro, Brazil; GALLO, Valeria,
UERYJ, Rio de Janeiro, Brazil; MARTINS FERRO, Bruna, UERJ, Rio de Janeiro, Brazil;
J. DE FIGUEIREDO, Francisco, UERJ, Rio de Janeiro, Brazil; R.C. RAMOS, Renato,
Museu Nacional/UFRJ, Rio de Janeiro, Brazil; V. C. TURBAY, Caio, UFES, Rio de
Janeiro, Brazil

In the literature there are abundant taphonomic models proposed for preservation
processes of invertebrate and vertebrate bodies. However, none of these methods can be
effectively applied to teeth, which seem to suffer distinct preservational actions. We
propose here a new methodology for analyzing different degrees of preservation in
vertebrate teeth. Our method was successfully applied to samples collected from the
Maria Farinha Formation (Paleocene, Paraiba Basin), mostly in the Poty Quarry,
Northeastern Brazil. This study was based on specimens collected in outcrops of the
Maria Farinha Formation. We analyzed a total of 37 shark and eight dyrosaurid teeth.
These two distinct groups were chosen by us for possessing numerous specimens in
different degrees of preservation. The aim of this work was the recognition of the main
features of vertebrate teeth (crown, root, enamel, keel, and ornamentation). Each feature
preserved was quantified, grouped, and encoded in a table with four classes. Lastly, none
of the teeth has altered morphology due to diagenetic events. In our results, we noted that
the root is the most fragile structure, being the first to suffer structural damage from
exposure, weathering, and diagenesis. Only five shark teeth and a single dyrosaurid tooth
were classified in the first class. This means a considerable loss of morphological
information, where few structures—despite still being diagnostic—are complete. It was
also verified that a coverage of enamel, being highly resistant, is present in all teeth,
including those coded in class 4 (poor), both for shark and dyrosaurid teeth. The
preservation of scratch marks and enamel, coupled with the fact that the teeth do not
present evidence of abrasion on its surface, suggests a null or short distance transport.
Some teeth in both taxa have wear on their bases, indicating they were exposed in the
water/sediment interface before accumulate and final burial. The presence of enamel in
all levels of our classification also corroborates this hypothesis. We conclude that our
method shows teeth bioclasts differ from other bony elements. We therefore suggest they
are an additional data source for understanding taphocoenosis and diagenetic behavior.
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Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

NICHE PARTITIONING USING TOOTH MORPHOGUILDS IN MOSASAURID
FAUNAS FROM THE MAASTRICHTIAN PHOSPHATES OF MOROCCO: A
QUANTITATIVE APPROACH
BARDET, Nathalie, Museum National D'Histoire Naturelle, Paris, France;
FALCONNET, Jocelyn, Museum National d'Histoire Naturelle, Paris, France

The phosphates of Morocco (Maastrichtian-Ypresian) are very rich in marine
vertebrate remains, including selachians, bony fishes and various reptiles including
plesiosaurs, squamates, crocodyliforms, chelonians, and avian dinosaurs. Among
squamates, the Mosasauridae are the most abundant and diversified, being represented
here by at least 10 species and seven genera, most ranging along the whole Maastrichtian
series. These mosasaurid species also present several ecological trends that are illustrated
by their tooth morphologies. Used to define morphoguilds in previous studies, the
dentition of mosasaurs exhibits particular adaptations for piercing, crushing or cutting,
and thus gives access to resource partitioning. However, as noted in older studies, the
diagrams and the way in which the species were placed relative to each other was purely
qualitative and subjective. Here we provide several approaches that allow us to better
quantify the plotting process for each species. For the purpose of this study, several dozen
mosasaur teeth have been gathered from the Maastrichtian of Morocco. Eight of the 10
species recognized in these strata have been sampled this way, including one
russellosaurine, one halisauromorph, two mosasaurines, and four globidentines. To
minimize variations in shape and proportions, 'average teeth', located in the middle of the
jaws, have been selected in particular. Their detailed examination led to the building of a
small character dataset. The results of a preliminary analysis are consistent with the
classic ecological scheme established for marine reptiles, but allow us to go a step further
by proposing for the first time a tool to quantify the adaptation of mosasaurids.

Technical Session X (Friday, November 7, 2014, 12:00 PM)

FOSSIL EVIDENCE FOR LASTING ECOLOGICAL TRANSFORMATION AS A
RESULT OF DEFAUNATION
BARNOSKY, Anthony, Univ of California Berkeley, Berkeley, CA, United States of
America, 94305; LINDSEY, Emily, University of California, Berkeley, CA, United
States of America; VILLAVICENCIO, Natalia, University of California, Berkeley, CA,
United States of America; MARSHALL, Charles, University of California, Berkeley,
CA, United States of America

Defaunation is a term coined by ecologists to describe the loss of megafauna from
ecosystems as a result of anthropogenic impacts, analagous to deforestation describing
the loss of trees. Studies that take place over the ecological time-scale document
numerous effects of defaunation, especially on plant communities, but also in influencing
abundances of smaller animals. However, in ecological time, reintroduction of
megafauna can often reverse the effects of defaunation. Here we examine whether the
same holds true over longer time scales, by using the rich Quaternary vertebrate
paleontological and paleobotanical records that span the Pleistocene—Holocene transition,
a time characterized by the extinction of nearly half of the big-bodied mammal species in
the world. We compare the timing and nature of vegetation changes with large-mammal
extinction chronologies in different regions, including southern South America, east-
central South America, and the northeastern United States. We find that the efficacy of
losing megafauna through extinction in triggering wholesale, lasting ecological changes
is variable, and depends on the number of megafaunal species lost, their ecological
niches, and the evolutionary history of the vegetation. An intriguing open question is
whether the replacement of a diverse complement of extinct megafauna by fewer species
at high abundances—such as occurs with domesticated megafauna like cattle and horses
replacing endemic megafauna—ecologically compensates for the lost species in terms of
overall ecological function and energy flow. This question has great bearing on such
current conservation discussions as managed relocation and so-called Pleistocene re-
wilding.

Technical Session XIV (Saturday, November 8, 2014, 9:30 AM)

A NEW ORNITHOPOD DINOSAUR FROM THE LATEST CRETACEOUS OF
THE ANTARCTIC PENINSULA

BARRETT, Paul, The Natural History Museum, London, United Kingdom; MILNER,
Angela, The Natural History Museum, London, United Kingdom; HOOKER, Jeremy,
The Natural History Museum, London, United Kingdom

Antarctic dinosaurs are exceptionally rare, with only four named taxa described to
date. Description of any new material is of potentially critical significance in
understanding the paleobiodiversity of this region as well as the continent's role in large-
scale paleobiogeographic scenarios. In 1989, a partial ornithopod dinosaur skeleton was
collected from the Cape Lamb Member of the Lopez de Bertodano Formation
(Campanian-Maastrichtian: Late Cretaceous), east of Cape Lamb, Vega Island, east of the
Antarctic Peninsula, consisting of disarticulated skull bones, vertebrae, and forelimb and
pectoral girdle elements, but despite its regional importance this specimen has not been
fully described or incorporated into a phylogenetic analysis. Comparisons with other
ornithopods indicate that the specimen represents a new taxon that can be distinguished
on the basis of autapomorphic dental and humeral morphology, and that it can be further
differentiated from other penecontemporaneous ornithopods, including the Antarctic
taxon Trinisaura, by a unique combination of cranial and postcranial features.

The new taxon shares a number of features with other Gondwanan ornithopod taxa,
including Talenkauen, Macrogryphosaurus, and Trinisaura. A preliminary phylogenetic
analysis of ornithopod interrelationships indicates that these taxa might form an endemic
clade of very basal iguanodontians, which would have persisted from the Turonian to the
Maastrichtian in southern South America and Antarctica. These features include the
possession of unusually elongate cervical vertebrae, the possession of epipophyses on
cervical vertebra four, a sharp, prong-like acromion process, and a sternum with
coossified sternal ribs. Possible examples of dinosaur endemicity at the clade level are
relatively rare, but occur several times within Ornithopoda, with rhabdodontids confined
to latest Cretaceous Europe and jeholosaurids found only in the Cretaceous of eastern
Asia. It is possible that this endemicity may reflect barriers to small ornithopod dispersal,
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such as the spread of extensive epicontinental seas that flooded many continental interiors
during Cretaceous high-stands.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

ASSESSING THE  RELATIONSHIP BETWEEN  OUTLINE-BASED
MESOWEAR, DIET, AND HABITAT IN EXTANT UNGULATES: WHAT
INFLUENCES MOLAR CUSP MORPHOLOGY?
BARRON-ORTIZ, Christian, University of Calgary, Calgary, AB, Canada, T2N IN4;
MIHLBACHLER, Matthew, New York Institute of Technology College of Osteopathic
Medicine, Old Westbury, NY, United States of America; RANKIN, Brian, University of
Calgary, Calgary, AB, Canada; THEODOR, Jessica, University of Calgary, Calgary, AB,
Canada

Ungulate molar cusp morphology is thought to be primarily influenced by the type of
vegetation comprising the diet of an herbivore. For instance, the high phytolith content of
grasses has been proposed to significantly wear down molar cusps. However, other
factors may have a significant effect on cusp morphology. Exogenous grit and dust, for
example, have also been proposed to have an important abrasive effect, such that species
living in dry environments may experience increased tooth wear from dust adhering to
the vegetation relative to species living in more humid environments. In this study, we
investigated the relationship between buccal cusp morphology, the amount of grass in the
diet, and mean annual precipitation in a sample of 40 extant ungulate species. In addition
to these variables, we also evaluated the relationship between cusp morphology and body
mass, as this variable may have an important allometric effect on cusp morphology.
Buccal cusp morphology was characterized through the application of outline-based
geometric morphometric techniques (i.e., sliding semilandmarks and eigenshape
analysis). Data on the amount of grass in the diet for each ungulate species and mean
annual precipitation in their geographic distribution was obtained from the literature. The
parameters were tested by general linear models using ordinary least squares and
phylogenetic generalized least squares to account for phylogenetic influences. Body mass
was not significantly correlated with cusp morphology in both ordinary least squares and
phylogenetic generalized least squares analyses. In contrast, a statistically significant
relationship was found in both analyses between cusp morphology and the amount of
grass in the diet, but not between cusp morphology and mean annual precipitation. These
results are consistent with those reported in a previous study. Unlike the hypsodonty
index, which is significantly correlated to both mean annual precipitation and the amount
of grass in the diet, buccal cusp morphology, as assessed in this study, is only correlated
to the latter variable. Nevertheless, the relationship between cusp morphology and the
amount of grass in the diet may not be direct, as there may be a correlation between the
amount of grass eaten and the amount of grit eaten. Further examination of the variables
investigated here, along with data on the amount and type of grit ingested by ungulates
when feeding, will better identify the factors responsible for dental wear patterns.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

THE EVOLUTION OF DINOSAUR EGGS: EVIDENCE FROM A
PHYLOGENETIC ANALYSIS UTILIZING TOPOLOGIC CONSTRAINTS
BARTA, Daniel, Montana State University, Bozeman, MT, United States of America,
59717; VARRICCHIO, David J., Montana State Univ, Bozeman, MT, United States of
America; JACKSON, Frankie, Montana State Univ, Bozeman, MT, United States of
America; NORELL, Mark, American Museum of Natural History, New York, NY,
United States of America; JIN, Xingsheng, Zhejiang Museum of Natural History,
Hangzhou, China

Fossil eggs provide a unique source of information about the reproductive biology of
extinct vertebrates. Dinosaur eggshell, eggs, and clutches are of particular interest
because of their great diversity in size, shape, microstructure, and clutch configurations
relative to extant amniotes. To investigate this diversity and to form more rigorous
hypotheses about the identity of eggs lacking adult or embryonic associations requires an
explicit phylogenetic framework. We performed cladistic analyses of 36 oological
characters for 48 egg types. To achieve a broader taxonomic coverage than previous
studies and to better polarize character states, we included pterosaur eggs for the first
time in an outgroup with crocodilians and turtles. The first set of analyses did not restrict
the positions of ingroup eggs; however, the second utilized a backbone constraint to
restrict the positions of taxonomically identified eggs on the tree. The second set thus
allowed unidentified ootaxa to fall out freely relative to a stable framework of
relationships based on consensus osteological phylogenies. The results of all analyses
reveal that Chinese spheroolithids and Mongolian dendroolithids group together to the
exclusion of other members of those oofamilies (and in a clade with therizinosauroid
eggs), suggesting that Spheroolithidae and Dendroolithidae are polyphyletic. On an
Adams consensus tree, the constrained analysis also reveals Ovaloolithus and
Cairanoolithus as the only egg types unresolved at the base of Dinosauria, indicating that
they could belong to either saurischians or ornithischians. All other egg types fall out as
saurischian. This suggests that the lack of ornithischian eggs in the fossil record results
from preservational biases, rather than a lack of preserved embryos that allow
identification. This lack of pre-Late Cretaceous ornithischian eggs potentially reflects the
independent evolution of hard-shelled eggs within Dinosauria. Major transitions in
dinosaur eggshell evolution include the acquisition of a second structural layer of calcite
within ~ Avetheropoda, and reversal to a single-layered condition within
Therizinosauroidea. As in previous studies, a stepwise accumulation of avian-like
character states within Theropoda precedes the appearance of extant avian clades. This
study highlights the need for ongoing application of cladistic principles to the study of
fossil eggs.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

A PATHOLOGICAL MOSASAUR SNOUT FROM THE TYPE
MAASTRICHTIAN (SOUTHEASTERN NETHERLANDS)

BASTIAANS, Dylan, Utrecht University, Utrecht, Netherlands; SCHULP, Anne,
Naturalis, Leiden, Netherlands; JAGT, John, Natuurhistorisch Museum Maastricht,
Maastricht, Netherlands
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Here we report on the pathologies recognized from a disarticulated mosasaur skeleton
from the Maastrichtian (Late Cretaceous) type section near Maastricht, The Netherlands.
The specimen was discovered in September 2012 by quarry operator Carlo Brauer in the
flint-rich Lixhe 3 Member of the Gulpen Formation. The disarticulated assemblage
includes partial sections of the maxillae, dentaries, a parietal and various elements of the
axial skeleton. The skeleton is disarticulated and only partially preserved. Dental
morphology suggests affinities with Prognathodon sectorius. The premaxilla and left
maxilla show elongate, healed lesions extending anteroposteriorly, starting near the left
premaxillary-maxillary suture, slightly left from the anteroposterior central line.
Furthermore, three distinct oblong pits on the left maxilla along with evidence of necrosis
and exostiosal bone growth on the tip of the premaxilla are possibly related to smaller
gouges located more posteriorly. A less conspicuous callus suggests additional damage to
the anteriormost section of the left dentary.

The sheer size of the lesions, the state of bone remodeling, and the advanced degree
of healing is most parsimoniously explained by a non-fatal interaction with one (or more)
large mosasaur(s).

The lesions observed in this specimen prompted a categorization of pathologies in
mosasaurs based on the age, position of the injuries along the skeleton, taxonomic
affinities, geological age, and provenance. Lesions are most abundant in the lower jaws,
the vertebrae (most often posteriorly in the tail section), and elements of the appendicular
skeleton (most often involving the digits).

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

MORPHOLOGICAL AND ECOLOGICAL DIVERSITY WITHIN THE
HYAENODONTIDAN GENUS HYAENODON WITH REMARKS AS TO ITS
ORIGIN

BASTL, Katharina, Medical University Vienna, Vienna, Austria; NAGEL, Doris, Univ
of Vienna, Vienna, Austria; SEMPREBON, Gina, Bay Path College, Enfield, CT, United
States of America; MORLO, Michael, Forschungsinstitut Senckenberg,, Frankfurt am
Main, Germany

Hyaenodon is one of the most widespread hyaendontidan genera both in terms of
time and space. Its presence in North America, Europe, and Asia from the late Eocene
until the early Miocene resulted in a diversity of body sizes ranging from as small as a
fox up to the size of a lion. While Hyaenodon certainly roots in the late early and early
middle Eocene Asian genus Propterodon, very little is known of earlier Hyaenodontidae
s.str. This makes the name-giving family of the order Hyaenodontida the most enigmatic
one.

Hyaenodon occupied a range of different niches, which is reflected in its diversity of
dietary habits. Hyaendon's dentition shows secant molars and carnassials at the positions
P4/m1, M1/m2 and M2/m3. For this study, we used traditional morphological methods as
well as multivariate analyses to evaluate the microwear. Microwear analyses reveal that
Hyaenodon was not only a meat specialist as previously supposed but also took in
tougher parts of its prey such as tendons and bones. North American species are generally
larger sized than the species in Europe and exhibit a diet similar to the recent lion,
whereas the European species have dietary patterns more comparable to the recent
spotted hyena. Analysis of the morphology of milk teeth provides clues to the phylogeny
of European species. Deciduous teeth (DP3, DP4 and dp3 and dp4) exhibit a different
morphology in the Oligocene European species H. exiguus versus H. filholi, identifying
the latter as an Asian immigrant and suggesting a separate evolutionary lineage in Europe
(H. rossignoli in the Eocene and H. exiguus in the Oligocene). The split between North
American and European species is further evidenced by different tooth eruption
sequences in both cranial and mandibular material from the Old and New World
continents.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

THE FUNCTION OF THE INTEROSSEOUS TENDON IN MODERN GIRAFFE,
AND ITS RELEVANCE TO EXTINCT GIRAFFOIDEA.

BASU, Christopher, Royal Veterinary College, Hatfield, United Kingdom;
HUTCHINSON, John, Royal Veterinary College, Hatfield, United Kingdom

Extinct and extant members of the artiodactyl clade Giraffoidea possess a
longitudinal groove that runs along the caudal length of their metapodial bones. In
modern giraffe (Giraffa camelopardalis) this groove houses the interosseous tendon,
which is presumed to have a role in passive support. The interosseous tendon has no
muscular component; it originates at the caudal carpus/tarsus, and has its main insertion
onto the proximal phalanges.

In this study we examine cadaveric limbs from three individual giraffe. Specimens
were donated by zoological institutions from giraffe that had been euthanized for reasons
unrelated to this study. We tested the ability of the interosseous tendon, in isolation and
in tandem with neighbouring structures, to passively resist loads that represent static
weight-bearing forces. We tested three forelimbs and two hind limbs. Limbs were held in
a rigid frame and loads between 1 to 2.5 kN (approximating the fraction of static body
weight supported by a limb) were vertically applied using a hydraulic press. Force data
and joint angles were simultaneously recorded. Our results show that the interosseous
tendon alone is capable of passively resisting loads up to and in excess of those
experienced during static weight-bearing, and that there is a complex interplay with
adjacent flexor tendons.

Establishing the mechanical properties of the interosseous tendon in living giraffe is
relevant to extinct members of Giraffoidea, which possessed metapodial grooves of
varying depths. For example, the metacarpal bone of Bohlinia attica features a deep
caudal groove when compared to the modest groove of Samotherium boissieri. A test
with extant Giraffa indicates that the thickness of the tendon (and so stiffness) can be
approximated from the depth of the metapodial groove. This enables the application of
computed tomography (CT) to fossilized specimens, as we have done with fresh
specimens, to measure the caudal groove and test the evolution of passive support within
the clade. The presence of a functioning passive support apparatus has not yet been
documented in extinct members of Giraffoidea, and understanding such mechanisms in
modern taxa is of key importance when predicting locomotor characteristics of extinct
taxa.
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Technical Session VI (Thursday, November 6, 2014, 10:15 AM)

NONRANDOM BUT UNPARSIMONIOUS PATTERNS OF MAMMALIAN
DISPERSAL BETWEEN ASIA AND AFRICA DURING THE LATER
PALEOGENE
BEARD, K. Christopher, University of Kansas, Lawrence, KS, United States of America,
66045; COSTER, Pauline, University of Kansas, Lawrence, KS, United States of
America; MARIVAUX, Laurent, Universite de Montpellier I, Montpellier, France;
SALEM, Mustafa, University of Tripoli, Tripoli, Libya, CHAIMANEE, Yaowalak,
Universite de Poitiers, Poitiers, France; JAEGER, Jean-Jacques, Univ of Poitiers, Poitiers
Cedex, France

The fossil record reveals that multiple Asian mammal clades colonized Africa during
the interval spanning from the middle Eocene—early Oligocene, approximately 8—15 Ma
prior to the tectonic collision between Africa and Eurasia. These taxa include one or two
rodent clades (Hystricognathi and possibly Anomaluroidea), anthropoid primates,
miacoid carnivorans, and anthracotheriid artiodactyls. In all cases, vicariance fails to
explain the distributional data, because none of the relevant clades is sufficiently ancient
for hypotheses of vicariance to be reasonable, and because primitive sister taxa for each
clade occur in Asia but are absent in Africa. Geophysical data require that each of these
clades had to cross the marine barrier formed by the Tethys Sea in order to reach Africa.
Examination of the Asian mammal taxa that succeeded in colonizing Africa reveals these
colonists to have been biased in terms of body size, locomotor regime, and taxonomic
composition (with small-bodied, arboreal members of Euarchontoglires being favored).

Assuming that chance dispersal across the marine Tethyan barrier was a rare event,
the African radiations that were derived from these Asian colonists would be expected to
be monophyletic. Phylogenetic analyses of two of the most successful clades to colonize
Africa during the later Paleogene, hystricognathous rodents and anthropoid primates,
shows that neither group conforms to the biogeographically parsimonious pattern of
African monophyly. Instead, multiple Asian anthropoid and hystricognath clades appear
to have colonized Africa more or less simultaneously. This nonrandom but
unparsimonious pattern of intercontinental dispersal likely reflects one or more aspects of
the paleobiology of early anthropoids and hystricognaths, which conferred upon them a
predisposition to succeed in crossing marine barriers and establishing viable populations
in the newly colonized terrain. The fact that these two taxa were subsequently able to
colonize South America from Africa underscores the nonrandom nature of success at
transoceanic dispersal among these early Cenozoic mammals. Funding provided by NSF
BCS-1441585.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

THE DEVELOPMENT OF THE ELGIN MUSEUM AS A PUBLIC AND
SCIENTIFIC RESOURCE
BEARDMORE, Susan, Elgin Museum, Elgin, United Kingdom; TRYTHALL, Janet,
Elgin Museum, Elgin, United Kingdom

The Elgin Museum, the oldest independently run museum in Scotland, houses a
'Recognised' Collection of Devonian (Old Red Sandstone), Permian, and Triassic
vertebrate fossils from the surrounding Moray area. This material was collected in the
early-mid 19th Century attracting the interest of geologists and palacontologists of the
time who either personally visited the area or were sent material relating to their own
studies. Subsequently, material has contributed to important discussions on tetrapod
evolution, in a revision of the phylogeny of dicynodonts (Synapsida, Therapsida) and the
affinities of Saltopus relative to the earliest dinosaurs, among other topics. Sadly, the
majority, if not all, of the quarries sourcing these unique and diverse fossils have now
closed or are inaccessible, meaning new examples are not likely to be recovered. In view
of this, the entire geology collection at Elgin Museum, which includes the Recognised
Collection, rocks and minerals from the local area, and a further range of non-Recognised
fossils, is in the process of being re-organised to fully and better use the limited space
available. The first step has been a thorough re-examination of the condition and potential
use of specimens, for example, in displays, and school and public handling, leading to
some unavoidable rationalisation of the rocks and minerals. The catalogue system has
similarly been scrutinised to ensure all specimens are properly documented, particularly
regarding their current location and the status of loans. Improvements to the building
include the simple addition of new lighting in the West (geology) Store, to be followed
eventually by strengthening of the floor in the larger North Store where rolling stacks will
be installed to house more permanently the geology collection. The ultimate aim is to
increase access to the geology collection for museum staff, volunteers, the interested
public and academic community alike, and promote the collection as a valuable and
versatile learning resource. Herein, the difficulties and successes of the developments are
described so that other museums undergoing similar changes, now or in the future, can
benefit from our experience.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

FEEDING ECOLOGY OF DESMOSTYLIA AS INFERRED FROM
SPECIALIZATIONS FOR INGESTION, DENTAL MORPHOLOGY, AND
DENTAL WEAR

BEATTY, Brian, New York Institute of Technology College of Osteopathic Medicine,
Old Westbury, NY, United States of America, 11568

Stable isotopic studies have helped us discern the geochemical basis of diet and water
use in the Desmostylia, but are limited in identifying variables of how those resources
were partitioned. Recent insights into the morphology of new specimens of desmostylians
has shown a greater diversity within the group than previously recognized, many of
which were sympatric. Amidst this diversity is a greater diversity in body size, but also
feeding specializations.

Desmostylians lack the horny pad that sirenians develop on the remains of their
symphysis and vestigial incisor/premolar alveoli, and instead tend to all have a narrow
oral commissure with few teeth, similar to the suction feeding specializations seen in
Odobenus. The notable exceptions are the paleoparadoxiids that have an array of wide
flat incisors suited for cropping vegetation in a way similar to that seen in many
terrestrial grazing mammals. Rostral orientation in the Sirenia typically reflects the
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location of preferred food items in the water column, and among the Desmostylia there
seems to be little indication of any ventral deflection as seen in benthic feeding sirenians.

Postcanine dental morphology in Behemotops, Cornwallius, and paleoparadoxiids
retain a similarity between first and last molars, yet in paleoparadoxiids the tooth sizes do
not seem to scale with the increase in body size seen in paleoparadoxiids throughout the
Miocene. In contrast, Desmostylus has a dramatic increase in molar size associated with
their its body size, and this ontogenetic pattern mimics the sequential eruption of molars
seen in elephantids. Postcanine enamel thickness is greater in Cornwallius, Desmostylus,
and to a lesser degree in paleoparadoxiids, which may be an indicator of a longer wear
life of the individual teeth, possibly due to a more abrasive diet. Shear length of
postcanine teeth increased with the pattern of cusp duplication seen in Cornwallius and
Desmostylus, a feature seen in terrestrial herbivores that transition from eating soft plat
foods to those of greater fracture toughness such as grasses. Wear on the lingual sides of
postcanine teeth of Cornwallius, Desmostylus, and some paleoparadoxiids are similar to
patterns of lingual wear seen in benthic feeding Odobenus. Lastly, remains of ingesta
found in the infundibulae of some desmostylian postcanine teeth appear to have crushed
hard-shelled invertebrates and some have the carbonized remains of plants, suggesting
that their diets may have consisted of both, like a ‘chef’s salad of the sea.*

Technical Session I (Wednesday, November 5, 2014, 10:45 AM)

ANATOMY AND FUNCTION OF THE TAIL IN THE PROTOCETID
ARCHAEOCETE MAIACETUS INUUS (MAMMALIA, CETACEA): INSIGHTS
INTO THE EVOLUTION OF TAIL-POWERED SWIMMING IN EARLY
CETACEANS
BEBEJ, Ryan, Calvin College, Grand Rapids, MI, United States of America, 49546-
4403; BRAUN, Melissa, Calvin College, Grand Rapids, MI, United States of America;
VALK, Josiah, Calvin College, Grand Rapids, MI, United States of America

One of the keys to understanding the evolution of cetaceans involves elucidating the
details of how their derived swimming mode evolved from that of a four-legged,
terrestrial ancestor. Most modern quadrupeds swim using a modified terrestrial gait, in
which all four of their appendages are used to paddle through the water. Modern
cetaceans, on the other hand, oscillate a specialized horizontal tail fluke through the water
to generate forward propulsion. Despite being composed of mostly fibrous and
ligamentous soft tissue, the presence of a well-defined fluke can be inferred by the size
and shape of terminal caudal vertebrac. Based on caudal proportions, it appears that
basilosaurid archaeocetes (e.g., Dorudon atrox) possessed tail flukes before the end of the
Eocene. However, the origination of this feature in cetacean phylogeny has been difficult
to assess given the paucity of archaeocete fossils preserving terminal caudal vertebrae.
Maiacetus inuus is a protocetid archacocete known from the Habib Rahi Formation of
Pakistan (Lutetian, 47.5 Ma). One known specimen of Maiacetus preserves all 21 of its
caudal vertebrae, making it an ideal candidate for assessing tail use in a representative
protocetid. Comparative analyses of the caudal vertebrae with those of over 75 specimens
of modern mammals suggests a significant amount of muscular control in the tail of
Maiacetus. The large number of ventrally-projecting chevrons (14) in Maiacetus is a
characteristic shared by mammals that have extensive tail control, including dolphins,
porpoises, and prehensile-tailed mammals. Multivariate statistical analyses of caudal
vertebrac demonstrate that the vertebrac of Maiacetus occupy a unique area of
morphospace in the vicinity of some prehensile-tailed mammals and semiaquatic taxa
(such as otters). The proportions of the terminal caudal vertebrae, however, do not
indicate a well-defined tail fluke as they do in basilosaurids and modern cetaceans. Thus,
the tail of Maiacetus appears truly intermediate in form and function between terrestrial
and aquatic mammals. It appears to have had significant epaxial musculature for
controlling its movement, and though a well-defined tail fluke may not have been a
present, a tail with a poorly defined nascent fluke cannot be ruled out. Maiacetus
represents an early archaeocete that likely used its muscular tail to supplement paddling
of the hind limbs for generating propulsion during swimming.

Technical Session IV (Wednesday, November 5, 2014, 3:30 PM)

THE SKULL AND SKELETON OF A LARGE-BODIED DIPROTODONTIAN
MARSUPIAL FROM THE LATE OLIGOCENE OF CENTRAL AUSTRALIA
AND THE ORIGIN OF WOMBATS
BECK, Robin, University of New South Wales, Sydney, Australia; LOUYS, Julien, The
Australian National University, Belconnen, Australia, BREWER, Philippa, Natural
History Museum, London, United Kingdom

In the early 1970s, the late Dick Tedford and colleagues collected the partial skull
and skeleton of a large diprotodontian marsupial from the late Oligocene (~24-26 Ma
old) Namba Formation near Lake Frome in central Australia. This specimen represents
one of the oldest marsupials known from associated cranial and postcranial remains
anywhere in Australia, but it has never been adequately described or illustrated. The skull
is crushed and lacks the lower jaw, but the upper postcanine dentition is well-preserved,
and much of the appendicular skeleton is intact. Depending on the regression equation
used, estimated body mass is at least 28 kg. Its craniodental morphology appears
approximately intermediate between that of the extinct vombatiform wynyardiids and
wombats (Vombatidae): three upper incisors were present, but the first was greatly
enlarged; a canine was present; the P3 is bicuspid and lacks a 'hypocone'; the upper
molars are clearly not open-rooted, but their roots are elongate and there is no clear
distinction between the root and crown; the occlusal morphology of the molars shows
striking similarities to unworn molars of the living wombats Vombatus and Lasiorhinus;
although damaged, the ear region appears vombatid-like in that, if a zygomatic
epitympanic sinus of the squamosal was present, then it was very shallow. The
postcranial skeleton shows some evidence of probable burrowing adaptations, notably a
distally wide humerus with an enlarged deltopectoral crest, and a quadratic discriminant
analysis of skeletal measurements suggests that it was at least partially fossorial.
Phylogenetic analysis of a novel 72 character craniodental dataset places the new taxon
as sister to vombatids, with wynyardiids and diprotodontids successively more distantly
related; in contrast to most previous analyses, marsupial lions (Thylacoleonidae) are
recovered as the first vombatiform family to diverge. Ancestral state reconstructions on
the phylogeny suggest a single origin of fossoriality in the lineage leading to vombatids,
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and also indicate that large body size (> 7 kg) evolved independently at least three times
within Vombatiformes; there is no support for the hypothesis that the large size of the
living koala and wombats is the result of long-term maintenance of ecological niche
differentiation within Diprotodontia.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

TURTLES FROM THE ARKADELPHIA FORMATION-MIDWAY GROUP
CONTACT (MAASTRICHTIAN-PALEOGENE) OF HOT SPRING COUNTY,
ARKANSAS, USA
BECKER, Martin, William Paterson University, Wayne, NJ, United States of America,
07470; PARRIS, David, New Jersey State Museum, Trenton, NJ, United States of
America; MAISCH, IV, Harry, Brooklyn College, Brooklyn, NY, United States of
America

The Arkadelphia Formation-Midway Group contact near Malvern, Arkansas
preserves one of the youngest Mesozoic testudinate faunas yet reported from the Gulf
Coastal Plain of the United States. This assemblage consists of skull, shell, and non-shell
postcranial skeletal elements that were recovered by scuba diving an outcrop along a
meander bend of the Ouachita River. The assemblage is similar to contemporaneous
nearshore faunas found across eastern North America and elsewhere and includes these
taxa: Taphrosphys cf. sulcatus, Adocus, Euclastes, Trionyx, and ? Dollochelys atlantica.
The Malvern turtles are preserved within a coquina lag deposit that occurs along a series
of submerged, recumbent fold limbs that strike obliquely to water flow. This lag deposit
also contains an abundance of other reptiles, as well as osteichthyans and
chondrichthyans that co-existed with the Malvern turtles in a shallow marine shelf and
patch reef environment. The Arkadelphia Formation-Midway Group assemblage extends
the known geographic range of some of these taxa in North America and indicates that
these marine reptiles were living at or near the time of the Cretaceous-Paleogene mass
extinction in the region.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

DIVERSITY OF EUROPEAN MIDDLE AND LATE MIOCENE HOMINIDS:
EVIDENCE OF IN SITU EVOLUTION OR MULTIPLE DISPERSALS?
BEGUN, David, University of Toronto, Toronto, ON, Canada, M5S2S2

In Europe the Miocene was once the dominion of Dryopithecus alone. Currently, at
least nine genera are recognized. Anoiapithecus and Pierolapithecus are known
exclusively from a number of closely spaced localites at Can Mata, in the Valles Penedés
of Catalonya. Dryopithecus has also been identified at Can Mata. I have suggested that all
European Miocene apes evolved in situ from a Griphopithecus-like ancestor, which
dispersed into Europe about 17.5 million years ago. In contrast, other researchers have
suggested that many of these taxa represent separate dispersals from Africa from the late
early Miocene through to the late Miocene. Ouranopithecus is said to have evolved from
the late Miocene African taxon Nakalipithecus, and dispersed separately into Europe.
Hispanopithecus, Pierolapithecus, Anoiapithecus and Dryopithecus have been variously
attributed to pongines, hominines and stem hominids. Anoiapithecus, Pierolapithecus and
Dryopithecus from Can Mata differ dentally in canine robusticity. The face is said to
distinguish all three from each other but it is fragmented in Anoiapithecus, highly
distorted in Pierolapithecus, and only the palate of Dryopithecus is preserved.
Anoiapithecus has a voluminous frontal sinus, probably of ethmoidal origin, while
Pierolapithecus appears to lack one, though this remains to be confirmed by high
resolution ct scaning. Details of facial and dental microanatomy in the impressive
collection of Miocene apes from the Vallés Penedés presented here support the
hypothesis of in situ evolution, at least for thinly enameled European apes. Anoiapithecus
and Pierolapithecus share a crest along the inferior orbital margin. The region below the
interorbital space is gently concave and gorilla-like in both Pierolapithecus and
Anoiapithecus. In all three taxa the premaxilla is stepped with a gorilla-like overlap.
Unique to Pierolapithecus, Anoiapithecus, and Dryopithecus is a double P4 protocrista.
In all three taxa the P3 have a mesial notch approaching the morphology of a canine
groove, with an intermediate morphology in younger Can Mata specimens relative to
Hispanopithecus. M3 have strongly developed preprotocones and M2 have long, distinct
preprotocrista. Hispanopithecus crusafonti is intermediate in most aspects of dental
morphology between pre-Vallesian dryopiths and Hispanopithecus laietanus. Overall, the
morphology of the dentition of Valles Penedes apes strongly suggests that they evolved
in situ from a single African ancestor.

Preparators' Symposium (Saturday, November 8, 2014, 1:45 PM)

TEACHING FOSSIL PREPARATION WITHOUT FOSSILS
BEHLKE, Adam D. B., Yale University, New Haven, CT, United States of America,
06511

The process of training a new fossil preparator involves an inherent risk of damage to
a number of valuable fossil specimens as students learn the new preparation techniques.
When large breaks occur, they can be repaired and used as a teaching moment during the
training process. However, surficial damage to the fossil due to poor techniques is a
different type of damage not easily repaired. If only there was a way to train new
preparators in the proper techniques without damage to fossils. I wanted to find an
alternative training program—one that would work without damage to any fossil
materials, provide a realistic preparation experience, is easily evaluated by both the
trainer and trainee, and is made of common items that are available to any institution.

My first attempt was done using blocks of wood embedded in Plaster of Paris. The
blocks were then mechanically prepared with a pin vise to see how well the removal of
wood from plaster approximated the removal of fossils from matrix. I used three different
types of wood; pine, medium density fiberboard, and plywood.

All iterations yielded useable results, in that the plaster separated from the wood
similar to fossils from any very fine grained matrix (e.g. Niobrara Formation). The plaster
is an excellent synthetic chalky matrix. The different wood samples were not as
promising. Preparation damage was easily identified on the pine blocks, but was harder to
identify on the engineered wood blocks. As the wood is not as brittle as a fossil, it bent,
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whereas a fossil would break. A more accurate fossil substitute is needed to better
approximate the experience of preparing fossil material.
My second attempt will be completed using fragments of a more fragile material:
terracotta. I will again use Plaster of Paris for the matrix as it made a realistic substitute.
It is possible to teach fossil preparation techniques without damaging fossils. Training
can be completed using common materials to produce adequate analogs. This research is
the first in a series of projects to train future preparators using these techniques.

Symposium 4 (Friday, November 7, 2014, 8:45 AM)

ARE TEMNOSPONDYLS MORE ENDEMIC THAN AMNIOTES IN
GONDWANA DURING THE PERMIAN AND TRIASSIC?

BEIGHTOL V, Charles, University of Washington, Seattle, WA, United States of
America, 98195; SIDOR, Christian A., University of Washington, Seattle, WA, United
States of America; PEECOOK, Brandon, University of Washington, Seattle, WA, United
States of America

Being anamniotes, temnospondyls rely heavily on water for reproduction, which
could make them more susceptible to allopatric speciation than amniotes. As a result,
temnospondyls might be predicted to display higher levels of endemism than amniotes
over evolutionary timescales. Previous work has shown an increase in average endemism
for tetrapods across the Permo-Triassic mass extinction, but it is uncertain how this
increase was parsed between temnospondyls and amniotes. Recent fieldwork has yielded
endemic temnospondyls spanning the late Permian through Middle Triassic (e.g.,
Arachana, Kryostega, Nigerpeton, Uruyiella), suggesting stasis in endemism. We
compiled biogeographic occurrence data for Gondwanan tetrapods from three time
intervals, the late Permian (Wuchiapingian), Early Triassic, and Middle Triassic, and then
used these data to assess variation in levels of endemism between temnospondyls and
amniotes.

We created a presence-absence matrix of all valid species from 14 Gondwanan
formations to assess large-scale patterns of biogeographic structure. We calculated mean
values of endemicity (i.e., the number of endemic taxa over the total number of taxa) for
the tetrapod clades Temnospondyli, Synapsida, and Sauropsida from the Early Triassic,
and repeated this calculation for previously published data sets from the late Permian and
Middle Triassic. We assessed the significance of these values by using a chi-squared
statistical test of homogeneity. Our results indicate that Gondwanan temnospondyls of the
late Permian and Early Triassic were highly endemic when compared to the
contemporaneous synapsids or sauropsids. Moreover, synapsids and sauropsids show no
change in average endemicity across the end Permian mass extinction, and continue so
until an increase in the Middle Triassic. We note that all Gondwanan temnospondyls
were endemic to their individual basins throughout the time interval studied, with the
exceptions of four genera: Rhinesuchus, Lydekkerina, Parotosuchus and Eryosuchus. We
also note that temnospondyls display a static, albeit high, levels of endemism during the
shift from cool and seasonally wet-dry in the late Permian to a drier and warmer climate
in the Early Triassic, contrary to what we expected. This research is supported by the
National Science Foundation PLR-0838762, PLR-1146399, and EAR-1337569.

Technical Session II (Wednesday, November 5, 2014, 9:15 AM)

EXTRATROPICAL PEAKS IN CRETACEOUS TERRESTRIAL VERTEBRATE
DIVERSITY: THE INFLUENCE OF PRIMARY PRODUCERS ON
VERTEBRATE SPECIES DISTRIBUTION

BELL, Mark, University College London, London, United Kingdom; UPCHURCH, Paul,
Univ College London, London, United Kingdom; MANNION, Philip, Imperial College
London, London, United Kingdom; BENSON, Roger, University of Oxford, Oxford,
United Kingdom; GOSWAMI, Anjali, University College London, London, United
Kingdom

A poleward decline in species richness, the Latitudinal Biodiversity Gradient (LBG),
is well documented in the modern world, but poorly understood. This pattern has been
attributed to temperature, seasonality, the geographic extent of landmasses, and other
causes. Previous studies have shown that the modern-type LBG is not a consistent pattern
through time, with paleotemperate peaks (or shallower diversity gradients) prevalent in
greenhouse worlds. Examining how LBGs change and develop through a variety of
environmental conditions is necessary to better understand the drivers of the modern day
pattern. The Cretaceous represents a period of global greenhouse conditions with a
relatively well-constrained global climate history. As such it provides an important
counterpoint to the modern LBG, and allows examination of the effects of climate
change. Here, we examine the evolution and causes of the Cretaceous LBG in terrestrial
vertebrates, expanding on a previous study of Mesozoic dinosaurs.

For this study, we employed the most comprehensive dataset of Cretaceous terrestrial
vertebrate fossils with more than 17,000 generically determinate fossil occurrences,
representing ~2500 species. Estimates of latitudinal diversity were calculated at 10°
intervals using raw species counts, Shareholder Quorum subsampling, and residuals
calculated using a rock record modelling approach. Generalized least-squared regression
was used to examine the fit of variables representing the latitudinal distribution of fossil
sampling, non-marine land area, temperature, and other variables.

Species diversity shows a palacotemperate peak at 45° in the northern hemisphere
across the entire dataset, and in all taxonomic, physiological, and temporal subsets. This
peak becomes more prominent throughout the Cretaceous. Sampling-corrected diversity
curves also recover this peak and support a similar peak in the southern hemisphere,
along with a much smaller equatorial spike. Multivariate modelling supports plant
diversity, with an Akaike (AICc) weight of 0.70, is a better explanation of subsampled
vertebrate diversity than any other explanatory variable or combination of variables. Plant
diversity is best explained by a combination of non-marine area and sampling (AICc
weight = 0.61). These results suggest that latitudinal climatic distribution did not directly
cause the Cretaceous extratropical peak in terrestrial vertebrate diversity, but that primary
producers controlled terrestrial vertebrate distributions.
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Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

HISTOLOGICAL CHARACTERIZATION OF OSTEODERMS OF
TARDIGRADA (MAMMALIA, XENARTHRA) FROM PLEISTOCENE
DEPOSITS OF BRAZIL.
BELTRAME, Luiza, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil;
PEREIRA, Paulo Victor, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil;
BERGQVIST, Lilian, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil
Like cingulates, members of the family Mylodontidae (ground sloths) also have
osteoderms in their skin that are found in Brazilian Pleistocene deposits. The use of
histological techniques in cingulate osteoderms has grown; however, the use of this
method is still scarce in Mylodontidae. In this work, five Brazilians Mylodontidae
osteoderms were analyzed in order to characterize their microstructure: two of
Mylodonopsis ibseni and one of Valgipes sp., Ocnotherium giganteum and Glossotherium
sp. For the analysis of bone microstructure, the osteoderms were impregnated with resin
and cut for observation in petrographic microscope. The sections of M. ibseni revealed
compact bone tissue at the cortex with some growth lines and many bundles of
mineralized fibers, most of them perpendicular to the surface. At the core, there is some
trabecular bone with bone remodeling and several osteons, with osteocyte lacunae
between lamellac. Valgipes sp. shows only compact bone, with large mineral
impregnation. There are some Sharpey’s fibers and some random bundles of fibers. The
core contains a large number of osteons, with thick layers of lamellar bone. Many
osteocytes lacunae are visible in these lamellae and in the cortex. O. giganteum is
composed of compact bone with bundles of fibers randomly dispersed within the
osteoderm. Some fibers are close to the cortex, parallel to the surface, and there are also
some Sharpey’s fibers. In the core, some osteons are visible, and also Harver’s canals.
Osteocyte lacunae are present all over the osteoderm. Glossotherium sp. is also composed
only on compact bone and has some small fiber bundles throughout the osteoderm,
mainly in the cortex. Some spaced Sharpey’s fibers can be observed. It contains several
osteons, mostly near the cortex. Only a few osteocyte lacunae were identified. Comparing
this one with G. chapadmalense, already described in the literature, the microstructure is
very similar, except for the absence of growth lines in Glossotherium sp. M. ibseni differs
from the others mainly for the presence of some trabecular bone in the core. The presence
of Sharpey's fibers indicates development of fixation mechanisms of the osteoderms, like
in Cingulata, although the typical diploe-like structure of this group is not observed. The
specimens can be distinguished mainly by the quantity of Sharpey's fibers and degree of
vascularization. This work contributes to the knowledge of the microstructure of
osteoderms Mylodontidae that while frequent in the fossil record, are poorly explored.
[Funded by FAPERJ, CNPq].

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

METATARSAL IMPRESSIONS IN MODERN RATITES: GAIT, BEHAVIOUR
AND POSTURE INFLUENCES

BELVEDERE, Matteo, Museum fiir Naturkunde Berlin, Berlin, Germany; MALLISON,
Heinrich, Museum fiir Naturkunde Berlin, Berlin, Germany

The study of footprints and trackways, modern and fossil, allows insights into several
aspects of the trackmaker”s locomotion, ecology and behaviour. Track morphology is
determined by the complex interaction between the sediment and the trackmaker, and in
the case of fossil prints lithification and weathering processes. Also, the behaviour of the
trackmaker has a profound influence on the resulting track. Partial metatarsal
impressions, for example, are quite common in dinosaur tracks and often a purely
sedimentological cause (very soft sediment) has been inferred. However, things may not
be so simple.

Direct observation of modern ostriches highlights a strong behavioral component in
the formation of metatarsal impressions. Experiments were made with juvenile and adult
ostriches walking on the same sediment, a fine silty sand. The substrate was raked and
part of the area was pressed in order to create a different substrate response to loading for
the adult ostrich. The animals were left free to walk in the yard and then allowed to exit
from it. Via 3D photogrammetric modelling and the subsequent elaboration of contour
lines and depth maps of the surfaces helped identification of metatarsal prints.

Despite walking on looser substrate, the juvenile ostrich tracks never show metatarsal
impressions, even in the deepest tracks. In contrast, in the adult metatarsal impressions
are randomly present among the footprints, without any clear relationship with the gait or
the compactness of the substrate. Such impressions, in fact, occur both in deeper
(comparable to the juvenile ones) and shallower tracks, on left and right pes, on loose or
compacted substrate, both when standing and walking. Even within one trackway some
tracks show metatarsal impressions, while others do not.

These preliminary results show clearly that the behavior of the trackmaker has a
profound impact. This aspect is, of course, not only related to the metatarsal impressions
but can potentially affect any morphological feature of a trace, e.g. the absence or
occurrence of digits, digital angle variations, or width of a trackway. Further
investigations are being carried out with other ratites to strengthen the case study and sort
out a closer relation between behavior and trace formation.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

BONES IN A HOLE: A NEW LATE TRIASSIC REPTILIAN FISSURE
ASSEMBLAGE FROM A BOREHOLE IN SOUTH WALES, UK.
BENITO MORENO, Juan, University of Barcelona, Barcelona, Spain; EVANS, Susan,
Univ College London, London, United Kingdom

The Bristol Channel area, UK, is characterized by the presence of important Late
Triassic and Early Jurassic microvertebrate sites, where commercial quarrying of the
Carboniferous Limestone platform revealed fissures containing an abundant array of
mainly disarticulated bones. At the time of deposition, the Carboniferous Limestone
formed a series of small islands which were gradually submerged by a marine incursion.
In Glamorgan, South Wales, two main islands have been recognised: Cowbridge which
yields a Late Triassic assemblage dominated by rhynchocephalians, archosaurs, and
procolophonids, and St. Brides, where the fissures yield a Lower Jurassic assemblage
composed primarily of mammals and rhynchocephalians. The topography of the area to
the south has remained uncertain and is blank on most paleobiogeographic maps.
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In 1955, the British Geological Survey drilled a series of boreholes in the vicinity of
Aberthaw on the South Wales coast, during survey work for a nuclear power station. At a
depth of 213 m, one of these boreholes passed through a fossiliferous fissure infill within
the Carboniferous Limestone. The relevant bore section was passed to University College
London.

Examination of the block has revealed two distinct types of jaws and dentition, as
well as other skeletal elements, including osteoderms. The most complete jaw is a
rhynchocephalian dentary resembling that of 'basal' taxa like the Late Triassic
Diphydontosaurus and Planocephalosaurus (UK), and Whitakersaurus (US). Several
cranial bones, for example squamosals, may belong to this taxon. The second set of jaws
is more enigmatic but seems attributable to a procolophonid. It includes maxillae, and a
dentary bearing three conical anterior teeth and five rather rectangular posterior teeth that
are labio-lingually compressed with a shallow lingual concavity. Closely similar
dentaries are known from Ruthin, one of the quarries on Cowbridge island, roughly 10
km to the north. This suggests the Aberthaw assemblage may be of similar age to that of
Ruthin, and provides the first evidence of a more southerly upland in the Late Triassic.
Whether this was connected to, or separate from, Cowbridge Island remains unknown.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

NEW SMALLEST SPECIMEN OF THE PTEROSAUR PTERANODON AND
MULTI-NICHE ONTOGENY IN PTEROSAURS

BENNETT, S. Christopher, Fort Hays State Univ, Hays, KS, United States of America,
67601-4099

An earlier study of all available specimens of the pterosaur Pteranodon from the
Smoky Hill Chalk Member of the Niobrara Formation found a bimodal size distribution.
The small size class with estimated wingspans in life of ~3.1-4.8 m was twice as
abundant as the large, with wingspans of ~4.8-6.7 m, and immature specimens formed
~15% of each class suggesting that they cannot be age classes. The bimodal distribution
was interpreted as evidence of sexual dimorphism and the absence of specimens smaller
than ~3 m wingspan was interpreted as evidence of bird-like parental care during rapid
growth to adult size before flying and feeding independently.

A new immature specimen of Pteranodon with an estimated wingspan of only 1.76 m
demonstrates that juveniles were capable of flying and feeding independently,
contradicting the interpretation of parental care during rapid growth. Instead Pteranodon
apparently was precocial, flying and feeding independently during several years of
growth to adult size as previously observed in Rhamphorhynchus, Pterodactylus, and
Pterodaustro. Therefore, the absence of Pteranodon juveniles and a similar absence of
Nyctosaurus juveniles from the Smoky Hill Chalk indicates those taxa had multi-niche
ontogenies, occupying distinct niches in different locations and environments at different
stages of their life history. Thus, the Smoky Hill Chalk represents a pelagic feeding
environment of Pteranodon and Nyctosaurus adults whereas hatchlings and juveniles
presumably fed on smaller prey in lacustrine, riverine, estuarine, or coastal environments.

The pterosaur records of most other Lagerstdtten are consistent with multi-niche
ontogeny being the norm in pterosaurs. For example, the record of Azhdarcho in the
Bissekty Formation consists of hatchlings and adults and represents a breeding ground,
that of the Solnhofen Limestone consists primarily of hatchlings and juveniles and
represents a nursery environment of juveniles in sheltered lagoons near breeding grounds
whereas those of the Romualdo and Cambridge Greensand Formations consist of adults
and represent coastal feeding environments of adults. One exception seems to be the
record of Pterodaustro in the Lagarcito Formation, which consists of eggs, hatchlings,
juveniles, and adults in a single location and environment; however, that may reflect a
special environment required to effectively utilize the filter-feeding specializations of the
taxon.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

DINOSAUR BODY SIZE MAXIMA DRIVEN BY GLOBAL TEMPERATURE
BENSON, Roger, University of Oxford, Oxford, United Kingdom; CAMPIONE, Nicolas
E., Uppsala University, Uppsala, Sweden; EVANS, David, Royal Ontario Museum,
Toronto, ON, Canada

Interactions between organismal evolution and physical climatic variation have been
extensively studied in the Cenozoic fossil record, which is composed primarily of extant
clades with well-constrained physiologies. These studies suggest, for example, that
maximum body sizes within large-bodied mammalian orders were greatest during global
cooling events, concordant with latitudinal body size patterns of living endotherms.
However, the effect of climate change on evolution in extinct groups, with potentially
non-uniformitarian physiology and biology, has received less attention. To estimate the
relationship between maximum body size and global climate in dinosaurs, we used a
comprehensive dataset of dinosaurian body masses estimated using the robust scaling
relationship of tetrapod body mass with femoral and humeral shaft circumferences. For
this study, we expanded on our published dataset, which included circa 600 masses, using
phylogenetic generalised least squares models to estimate body mass in more
fragmentary taxa. During an initial expansion phase beginning in the Triassic, maximum
body masses increased from plesiomorphic values of 10-50 kg to apparent quasi-
equlibrium masses in the Late Jurassic. These exceeded 50 tonnes in sauropodomorphs,
five tonnes in stegosaurian ornithischians, and three tonnes in allosauroid theropods.
Subsequently, ornithischians attained their body size maximum around 15 tonnes during
globally cool intervals in the Early Cretaceous, and again in the Campanian-
Maastrichtian. In contrast, sauropodomorphs attained their body size maximum,
exceeding 50 tonnes, during globally warm intervals, in the Late Jurassic and early Late
Cretaceous. Theropod maximum body size apparently increased gradually from the Late
Jurassic to a maximum exceeding seven tonnes in the latest Cretaceous Tyrannosaurus
rex. The positive association of body mass and temperature seen in sauropodomorphs is
distinct from the negative association seen in ornithischians and modern endotherms.
However, it resembles patterns in modern ectotherms, which might be larger at warmer
latitudes. Our results indicate distinct evolutionary responses to climate change among
major groups of dinosaurs, and suggests that sauropodomorph physiology was distinct
from that of ornithischians, and also from that of mammals.
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Symposium 1 (Wednesday, November 5, 2014, 11:30 AM)

KEY CHARACTERS AND EVOLUTIONARY RATES IN THE ORIGIN OF
BIRDS
BENTON, Michael, Univ of Bristol, Bristol, United Kingdom; PUTTICK, Mark, Univ of
Bristol, Bristol, United Kingdom; PRIETO MARQUEZ, Albert, Univ of Bristol, Bristol,
United Kingdom; HONE, David, Univ of Bristol, Bristol, United Kingdom

Discovery of new bird and theropod fossils has shown that the list of some thirty
characters formerly identified as unique to Archaeopteryx and birds now spread back
down the phylogenetic tree to the root of Theropoda. Comparative phylogenetic analyses
of character evolution across the theropod tree show how these avian characters emerged,
and their relative evolutionary significance. For example, the earlier discovery that one
key avian character - reduction in body size - occurred at the root of Paraves is
confirmed, and this miniaturization event was associated with elongation of the forelimb.
Comparative analysis shows that both features stand out as unusual character shifts,
indicated by a remarkable increase in evolutionary rate at the point of origin of Paraves.
This marked a time of experimentation with various flight modes within several paravian
lineages. It is well known that other avian characteristics such as the furcula, feathers,
semilunate carpal, hind limb posture and center of mass, and enlargement of orbits and
optic regions of the brain also occurred before the divergence of Archaeopteryx and other
birds. Continuing through the Mesozoic, further avian characters are also assessed for
their importance, such as the loss of the bony tail in Pygostylia, and further modifications
to the limbs associated with flight at higher points in the cladogram. The array of new
numerical comparative phylogenetic approaches allows these anatomical novelties to be
assessed in sequence across the phylogeny of Theropoda to determine which were
associated with pulses of rapid evolution (diversification shifts), and which are associated
with models of directional or driven evolution (e.g. Trend and Ornstein-Uhlenbeck
models). Such approaches provide a means of testing functional-evolutionary hypotheses.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

THE MICROSTRUCTURE OF THE OSTEODERMS OF THE OLDEST
CINGULATE, RIOSTEGOTHERIUM YANEI, FROM THE ITABORAI BASIN,
BRAZIL (LATE PALEOCENE)
BERGQVIST, Lilian, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil;
PEREIRA, Paulo Victor, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil;
BELTRAME, Luiza, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil;
CASTRO, Mariela, Universidad Nacional de La Plata, La Plata, Argentina
Riostegotherium yanei, the oldest xenarthran, was recovered from the late Paleocene
Itaborai basin of Rio de Janeiro, Brazil. The species was based on isolated movable and
buckler osteoderms, but some postcranial bones later assigned to the group revealed the
presence of two cingulate species in the basin. The goal of this work is to characterize the
microstructure of osteoderms of R. yanei employing two different methods: histology and
X-ray micro-CT (employed here for the first time to cingulate osteoderms). Three
movable and one buckler osteoderms were analyzed. Due to its rareness, only two
movable osteoderms were cut for histological observation, but all were analyzed under
Skyscan 1173 Micro-CT. The average maximum length of movable specimens is 11.3
mm and the length of the buckler one is 12.7 mm. The base of the movable osteoderms
comprises about 1/3 of the total length. Two specimens present a smooth surface due to
taphonomic alteration while the other two present a very rough surface. Histological
analyses of both osteoderms revealed a similar structure, consisting of the typical diploe-
like structure of cingulates, with the three layers of approximately equal thickness. The
superficial and deep compact layers are composed of disorganized woven bone matrix,
enclosing a core of poorly developed cancellous bone with few osteons, mostly
secondary. The fiber bundles of the core are parallel, transversely oriented to the main
axis, and curved anteriorly at the posterior 1/3 of the osteoderm. In the remaining 2/3, the
fibers are oriented randomly. Reconstructed Micro-CT images showed a fine resolution
of distribution, extension, direction, and size of internal cavities. The frontal plane of
UFRIJ-DG 317M exposed a dense pack of interconnected large and rounded cavities
filling about 80% of its base, while the tongue is mainly formed by compact bone with
scattered small cavities (possibly primary osteons or neurovascular channels). This
pattern is similar to that observed in Dasypus species. The other three specimens,
including the buckler osteoderm, present a net of imbricated cavities of approximately the
same size scattered all over the osteoderms, the majority possibly corresponding to
secondary osteons. This analysis showed that the diploe-like structure of cingulates has
been conserved since the earliest form and the frontal view provided by Micro-CT
unveiled two different patterns of internal organization that can be of taxonomic
significance or indicate different positions in the carapace. Financial Support: CNPq,
FAPERJ and CAPES

Symposium 5 (Saturday, November 8, 2014, 2:00 PM)
DIACHRONOUS EVOLUTION OF MOLAR CROWN HEIGHT IN OLD
‘WORLD HIPPARION LINEAGES UNDER CLIMATE CHANGE
BERNOR, Raymond, Howard University , Washington , DC, United States of America,
20059; KAYA, Ferhat, University of Helsinki, Helsinki, Finland; FORTELIUS, Mikael,
Univ of Helsinki, Helsinki, Finland

North American Cormohipparion extended its range into the Old World 11.5 Ma.
Hipparion first appearances are locally recorded at 11.5 Ma in Central Europe, 10.7 Ma
in the Siwalik and Turkey, and 10.5 Ma in North and East Africa. Hippotherium is the
earliest definable lineage and evolved very slowly in Central Europe and the eastern
Mediterranean. On the contrary, Sinap Turkey records a “punctuated” evolutionary burst
at 9.9 Ma. including 4-5 species of undefined, perhaps monospecific lineages.
Sivalhippus evolved in the Siwalik Hills beginning at 10.3 Ma, underwent a local
evolutionary radiation that included 4 defined species, and extended its range into East
Africa in the late Miocene. Other major multispecific lineages include Cremohipparion,
ranging from the eastern Mediterranean to China in the late Miocene and early Pliocene,
Eurygnathohippus, which underwent a late Miocene-Pleistocene radiation in Africa, and
Plesiohipparion and Proboscidipparion, which originated in China in the late Miocene-
early Pliocene, ranged there into the Pleistocene and extended their range into Europe in
the Pliocene. Mean recorded molar crown height showed a steadily rising trend
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throughout the Eurasian history of hipparionines, from a minimum of 45 mm to a
maximum of 90 mm. Species with a crown height of 50 mm persisted throughout the
Miocene while the maximum stayed just at or below 70 mm until less than 8 million
years ago. A rapid increase of the mean value occurred in the Pliocene, driven first by the
extinction of lineages with low tooth crowns and later by rapid increase in the remaining
lineages. The distribution of rainfall estimates associated with hipparionine horses,
derived from the mean hypsodonty of the large plant-eaters of their localities of
occurrence, shows a falling mean trend from 6 Ma onwards. Values in the semidesert
range of 250-500 mm/a are seen throughout history but maximum values decrease from
over 1000 mm at 10 Ma to 600 mm/a by 5 Ma and 350 mm/a by 2.5 Ma. Both the history
of recorded crown height and the associated rainfall estimates suggest that hipparionines
occupied a wide range of habitats in the Miocene but became increasingly restricted to
arid habitats and abrasive diets from the Pliocene onwards.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

A RARE EARLY OLENEKIAN (EARLIEST TRIASSIC) MARINE
VERTEBRATE ASSEMBLAGE FROM THE KOCKATEA SHALE OF
WESTERN AUSTRALIA.
BERRELL, Rodney, Curtin University, Perth, Australia; HAIG, David, University of
Western Australia, Perth, Australia; KEAR, Benjamin, Uppsala University, Uppsala,
Sweden

The Kockatea Shale is Australia’s only Triassic marine rock unit to have produced
vertebrate fossils. It therefore represents a significant record of coastal faunal
composition around eastern Gondwana very shortly after the P-T boundary. The
Kockatea Shale was laid down in the early Olenekian within a series of rift and sag basins
skirting the northwestern margin of the Australian Triassic landmass between the Timor
orogen and Perth Basin. Scant skeletal fragments of vertebrates have been reported from
these strata before, and include actinopteryigian fish debris together with an incomplete
rhytidostean temnospondyl skull extracted from a drill core. More recent surveys of
Kockatea Shale surface exposures near Geraldton in Western Australia have subsequently
focused upon collecting a broader range of material. The recovered remains are prolific
yet mainly incorporate isolated bones, scales and teeth. Actinopterygian fishes are most
common and comprise both dentigerous elements and thick rhombic scales with peg and
socket articulations indicative of palaeonisciforms. Coelacanthid sarcopterygians are
likewise evidenced by scales with a broad oval outline and exposed field of elongate
ridges covering about one third of the total scale length; superimposed fibrous layers are
also oriented in juxtaposition. Tetrapod fossils are limited to a tiny mandible with
“temnospondyl-like” bone surface ornamentation, a short postgenoid region, and well
developed dentary sulcus that underlies a single row of unusually elongate teeth. The
precise affinities of this specimen are unclear but its size is reminiscent of diminutive
Early Triassic rhytidosteans and lapillopsids. Broader compositional comparisons of the
Kockatea Shale biota suggest a mixed marine-terrestrial assemblage that occupied a
shallow marginal marine palacoenvironment. The predominance of palaconisciforms and
rare rhytidosteans, which are known from brackish deposits, further accords with such a
setting. Finally, the recognition of coelacanthiforms constitutes the first identification of
this clade from the Triassic of Australia, and affords palaeobiogeographical compatibility
with Early Triassic marine faunas found elsewhere around the globe.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

THE NEARLY COMPLETE SKELETON OF THE HADROSAUR
GRYPOSAURUS NOTABILIS AT THE MUSEO DI STORIA NATURALE DI
MILANO: REDESCRIPTION AND NEW INVESTIGATIONS IN THE
CENTENNIAL OF THE SPECIES

BERTOZZO, Filippo, Universitaet Bonn, Bonn, Germany; MAGANUCO, Simone,
Museo di Storia Naturale di Milano, Milano, Italy; FABBRI, Matteo, University of
Bristol, Bristol, United Kingdom; DAL SASSO, Cristiano, Museo di Storia Naturale di
Milano, Milano, Italy

The specimen MSNM V345, a nearly complete skeleton of Gryposaurus notabilis
from the Dinosaur Park Formation, Alberta, Canada, arrived at the Museo di Storia
Naturale di Milano (MSNM) in 1958, after an exchange of paleontological specimens
with the Field Museum of Chicago. A preliminary study of the fossil was conducted
while part of it was still under preparation. This was later followed by a better, although
not complete, osteological description. On the occasion of the centennial of the discovery
of the first Gryposaurus notabilis by Lambe, we decided to re-study in detail the MSNM
specimen.

The whole history of this specimen is reviewed, from the 1922 excavation led by
George Sternberg, to the diorama on display in the museum nowadays. A complete
osteological redescription is provided, focusing on still unpublished elements, such as
metapodials, phalanges, sacral vertebrae, and some caudal vertebrae relocated in the
MSNM collection. Some pathological bones are described and analyzed, including the
fifth dorsal vertebra extensively fused to the left rib, and the fractured and healed neural
spine of a caudal vertebra. The centrum of this vertebra shows also a strap of bone
growing along the side of the preceding centrum, a non-pathological condition that falls
within the cases of diffuse idiopathic skeletal hyperostosis (DISH). A histological
analysis, aimed to define the ontogenetic stage of the individual, is based on two samples
taken from a proximal pedal phalanx and a femur applying the histological coring
method. The results show a high amount of Haversian systems and a decrease in spacing
between the lines of arrested growth (LAGs) towards the surface of the bone, indicating a
mature individual. The comparison between the MSNM specimen and the other
Gryposaurus fossils improves our knowledge of intra- and interspecific variation,
contributing to the taxonomic debate.
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Technical Session VI (Thursday, November 6, 2014, 9:15 AM)

VIRTUAL ENDOCAST OF PARAMYS DELICATUS (RODENTIA,
ISCHYROMYIDAE) AND BRAIN EVOLUTION IN EARLY RODENTS
BERTRAND, Ornella, University of Toronto Scarborough, Toronto, ON, Canada,
MS5NI1C3; AMADOR-MUGHAL, Farrah, University of Toronto Scarborough, Toronto,
ON, Canada; SILCOX, Mary, Univ of Toronto, Scarborough, ON, Canada

Understanding the evolution of the brain in early rodents is central to reconstructing
the ancestral condition of the brain for Glires, and for other members of Euarchontoglires
including Primates. Ischyromyidae has been recognized as one of the oldest and most
primitive rodent families. The ischyromyid Paramys delicatus from the Bridgerian
(middle Eocene) of North America is represented by large amounts of cranial and
postcranial material, which can help to accurately reconstruct its ecological habits. Those
inferences can then be related to the form of the brain.

The body mass of P. delicatus is 2.9 kg using skull length. The virtual endocast
volume is 9.4 cm?® and the encephalization quotient (EQ) using Jerison's equation is 0.37.
The Oligocene rodent Ischyromys typus had an EQ of 0.38, while modern squirrels' EQs
can be above 1.0. Generally, extant rodents have larger brains relative to their body mass
compared to extinct taxa, consistent with the observation in other mammalian lineages
that EQ generally increases through time.

Concerning the external morphology of the virtual endocast, the caudal colliculi are
visible in P. delicatus. This feature has often been inferred to be primitive for mammals,
and this observation suggests it was primitive for rodents as well. Furthermore, the
orbitotemporal canal (and so presumably the rhinal fissure) in early rodents is positioned
more dorsally than in modern rodents, supporting the inference that the neocortex also
increased in size in rodent evolution. This observation implies that changes in
fundamental organization accompanied changes in size through time.

However, the similarity in the EQ of the Eocene P. delicatus and Oligocene 1. typus
imply that factors other than time must also be responsible for changes in EQ. Extant
arboreal rodents have higher EQ on average compared to terrestrial species. Paramys
delicatus has been inferred to be scansorial and 1. fypus to be completely terrestrial,
which may help to account for the higher than expected value in the Eocene form.
Interestingly, however, the olfactory bulbs are larger in P. delicatus (6.42% of total
endocast volume) compared to 1. typus (3.12%). This result is unexpected, as larger
olfactory bulbs are usually found in terrestrial species. Consequently, having large
olfactory bulbs might be a primitive feature retained in P. delicatus.

The virtual endocast of P. delicatus sheds light on the evolution of early rodents and
shows that diversity in brain anatomy already existed in the early radiation of the group.

Education and Outreach Poster Session (Poster displayed November 5 — 8)

THE ROLE OF MUSEUMS IN (RE)TELLING THE TALE OF THE DODO
BESSELINK, Marijke, Naturalis Biodiversity Center, Leiden, Netherlands; RIJSDIJK,
Kenneth, University of Amsterdam, Amsterdam, Netherlands; DE LOUW, Perry,
Deltares, Utrecht, Netherlands; CLAESSENS, Leon, College of the Holy Cross,
Worcester, MA, United States of America; MEIJER, Hanncke, Institut Catala de
Paleontologia, Cerdanyola del Vallés, Spain, DODO RESEARCH PROGRAMME,
Team, University of Amsterdam, Amsterdam, Netherlands

The Dodo (Raphus cucullatus) has become one of the most famous birds in the
world, as a symbol of evolution and extinction. Although endemic to the small island of
Mauritius and despite limited and often contradictory accounts and evidence, after its
discovery, the Dodo quickly became the subject of scientific and ornithological
enthusiasm. While the Dodo obtained a near-mythical status in the 18th century, the
scientific interest in procuring Dodo specimens intensified after the publication of a
monographic description. This interest culminated in the discovery of the first fossil
material in 1865 at the Mare aux Songes, a marshy area in the southeastern part of the
island. European museums played a major role in raising scientific and public interest by
presenting the fossil specimens found during the 1865 excavations. But even today,
museums have a responsibility in giving opportunities for visitors to obtain science-based
experiences and gain educational insights.

In 2005 a joint Mauritian and European research team, the Dodo Research
Programme (DRP), re-discovered the Mare aux Songes dodo mass grave, where an intact
layer of bones and botanical remains was found. The DRP provided science-based
content for an up-to-date exhibition in the Natural History Museum at Port Louis: the
Dodo Gallery. This gallery will be part of the future 'Dodo Trail', which leads from the
Natural History Museum to the place where the Dutch first landed in 1598, the first
settlement on Mauritius VOC fortress Fort Hendrik, and to a to-be-built Dodo Museum
and Eco Theme Park on the grounds of the Mare aux Songes.

This primary aim of this museum is to depict the lost world of the dodo and let
visitors experience the pristine Mauritian ecosystem before the arrival of humans, using
data gathered from Mare aux Songes. Visitors will be able to walk the actual grounds of
the dodo mass grave, and see the bones that have been found during the excavations.
Scientific content will be presented in a dynamic way, using a genuine museographical
language based upon real objects. The realization of this Dodo Museum will help the
inhabitants of Mauritius to fully appreciate the richness of their heritage, but also cater to
the 1 million tourists that visit Mauritius each year. Moreover, it's a unique opportunity to
give visitors a sense of the vulnerability and resilience of an insular ecosystem.

Technical Sesssion XII (Friday, November 7, 2014, 3:15 PM)

FOSSIL EVIDENCE FOR A DIAPSID ORIGIN OF THE ANAPSID TURTLE
SKULL
BEVER, G.S., NYIT College of Osteopathic Medicine, Old Westbury, NY, United States
of America, 11568; LYSON, Tyler, Smithsonian Institution, Washington, D. C., DC,
United States of America; BHULLAR, Bhart-Anjan, Harvard Universiy, Cambridge,
MA, United States of America

The reptile skull is an increasingly utilized model for understanding the evolution and
development of vertebrate adaptation. Turtles are an important yet enigmatic piece of this
puzzle. The earliest uncontroversial stem turtles exhibit a fully anapsid skull with an
adductor chamber concealed by bone. If this lack of fenestration reflects conservation of
the ancestral condition, then turtles are an extant remnant of an early reptile radiation that
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excludes the other living forms. If turtles are nested within crown Diapsida, then their
anapsid skull is a secondary configuration built on a diapsid structural plan. No direct
paleontological evidence yet exists for this reversal, a situation that epitomizes a general
lack of consilience between the fossil record and the molecular signature of living taxa
and one that obfuscates attempts to synthesize broad evolutionary patterns across
Reptilia.

Eunotosaurus africanus is a 260 Ma fossil reptile whose status as an early stem turtle
continues to be strengthened by new cranial and postcranial synapomorphies. Here we
use computed tomography (CT) to study the temporal region of Eunotosaurus and to
formulate a model for the origin of the anapsid and diapsid skulls of modern amniotes.
Expression of a lower temporal fenestra (LTF) supports the hypothesis that the closed
cheek of modern turtles is secondary. The ventrally unbounded nature of the LTF places
Eunotosaurus at odds with parareptiles, but also with pandiapsids where an unbounded
LTF is known only in conjunction with the more conservative upper temporal fenestra
(UTF). The region housing the diapsid UTF is overlain by an elongate supratemporal in
Eunotosaurus. In contrast to the plesiomorphic condition, digitally removing the
supratemporal reveals a moderate-sized opening circumscribed by the same elements that
define the UTF. Additional evidence that this covering is secondary is drawn from the
observation that in Eunotosaurus the supratemporal overlaps the postorbital, whereas
plesiomorphically these two elements are abutting or the postorbital overlaps the
supratemporal. We propose Eunotosaurus captures an early step in the evolution of the
anapsid turtle skull in which the UTF was secondarily covered by the supratemporal
before being obliterated through expansion of neighboring dermal elements. The
recognition of such a critical transitional form facilitates the articulation of meaningful
transformational and functional models that can be tested with future paleontological
discoveries and rapidly emerging developmental data.

Symposium 1 (Wednesday, November 5, 2014, 11:15 AM)

A SIMPLE MOLECULAR MECHANISM FOR THE ORIGIN OF THE AVIAN
ROSTRAL AND PALATAL SKELETON
BHULLAR, Bhart-Anjan, Yale University, New Haven, CT, United States of America,
06520; ABZHANOV, Arhat, Harvard University, Cambridge, MA, United States of
America; GAUTHIER, Jacques, Yale Univ, New Haven, CT, United States of America
Key evolutionary innovations are distinctive novel traits that permit accelerated
speciation and radiation into a range of new ecological niches, and a full understanding of
their origins must incorporate both the nature of morphological transformation at their
appearance and the mechanism of their developmental construction. The reconfiguration
of the facial skeleton that contributes to the bird beak is among the most recognizable
such innovations, but little has been done to trace its evolutionary and developmental
origins. We used fossil data to show the morphological distinctiveness of the bird rostrum
as fused, elongate premaxillae, examined cases of convergence in bird relatives, and
exploited this insight to guide an investigation of molecular development. Our gene
expression data indicated that the bird facial skeleton is associated with a uniquely avian
(among extant amniotes) median signaling zone involving several signaling molecules in
the early embryonic face. Restoration of the ancestral signaling pattern in birds generated
a facial skeletal phenotype quantitatively resembling ancestral fossil forms in both the
snout and the palate. Indeed, the range of phenotypes for both the premaxilla and the
palatine may well predict the morphology in unknown or incompletely known fossil
forms along the avian stem. Thus we have deployed a research program in which
morphometric analysis of the fossil details the origin of an essential morphological
innovation, its precise developmental mechanism is revealed by comparative
embryology, and this mechanism is directly tested and validated using functional
experiments. We concluded that a simple regulatory molecular adjustment produced
multiple bird-specific skeletal alterations of the reptilian snout that allowed the beak to
diversify as an independent module.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

PALEOECOLOGY OF LATE MIOCENE HORSES FROM MARAGHEH
LAGERSTATTE, EASTERN AZERBAIJAN PROVINCE, NORTHWEST IRAN:
A STABLE ISOTOPE PERSPECTIVE
BIASATTI, Dana M., University of Maryland Center for Environmental Science
Chesapeake Biological Laboratory, Solomons, MD, United States of America, 20688;
BERNOR, Raymond L., College of Medicine, Department of Anatomy, Laboratory of
Evolutionary Biology, Howard University, Washington, DC, United States of America;
COOPER, Lee W., University of Maryland Center for Environmental Science
Chesapeake Biological Laboratory, Solomons, MD, United States of America

The diets and environments of the fossil horses Hipparion gettyi, H. matthewi, and H.
campbelli from the late Miocene Maragheh lagerstatte, located in the eastern Azerbaijan
Province, Northwest Iran, were reconstructed based on serial carbon and oxygen isotope
analyses of tooth enamel. Such paleoclimatic and paleoecological proxy records are
crucial for understanding the effects of regional uplift on climate and on the evolution of
mammalian species in Iran. Geologically, the fossil-bearing beds of Maragheh are
flanked by Mount Sahend, a volcanic complex between 9 and 7 Ma, which has allowed
acquisition of high precision single crystal argon ages for the fossil-bearing deposits.
Maragheh is a late Miocene fauna of Pikermian aspect comparing closely with the two
classical Turolian age faunas of Pikermi and Samos, Greece. The carbon isotopic results
suggest that fossil taxa from the eastern Azerbaijan Province lived in habitats with a
significant C, vegetation component prior to 7.89 Ma and that C, grasses disappeared
from local ecosystems by 7.68 Ma. These data support a shift to a cooler climate and
possible tectonic uplift in the region after 7.88 Ma. The oxygen isotope values reveal a
decrease in seasonality after 7.97 Ma, which also indicates a regional cooling trend
throughout the Miocene. Recent research on the Howard University-National Museum of
Natural History, Tehran, Iran (MMTT) collection of the diverse Maragheh ungulate
assemblage using the mesowear method revealed that these taxa were mostly adapted to
browsing and mixed feeding consistent with a woodland habitat. Likewise, the carbon
and oxygen isotope results are consistent with a woodland/grassland ecosystem.
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Technical Session I (Wednesday, November 5, 2014, 9:00 AM)

PHYLOGENY OF FOSSIL AND LIVING RUMINANTS BASED ON A LARGE
MATRIX OF OSTEOLOGICAL CHARACTERS
BIBI, Faysal, Museum fiir Naturkunde, Berlin, Germany; BARMANN, Eva, Museum fiir
Naturkunde, Berlin, Germany

Though ruminant artiodactyls today comprise a major component of terrestrial
herbivore diversity and biomass, their phylogeny remains elusive. Resolution of
relationships among living species has benefitted greatly from molecular phylogenetic
work, but the lack of a comprehensive morphological matrix means large numbers of
extinct fossil taxa from North America, Europe, Asia, and Africa have not been
satisfactorily incorporated into a single phylogenetic framework. As a result, the timing
of origination and divergence of many characteristic clades, as well as the timing and
sequence of evolution of key morphological features and ecological characteristics,
remain poorly resolved. We here present a large morphological matrix (> 400
osteological characters) that we developed for the incorporation of living and fossil
ruminant species into a single phylogenetic framework. We scored these characters for
over 20 living species and several fossil taxa, including Archaeomeryx optatus,
Parablastomeryx gregorii, an Oligocene stem pecoran, and an extinct fossil wildebeest.
The resulting tree is well-resolved and, despite a few differences such as a more basal
position for moschids, the results mostly match those of molecular studies. The resulting
tree allows, for the first time, the optimization of osteological character evolution across
the ruminant clade at the species level, and the identification of morphological
synapomorphies for several clades for which morphological support was previously
ambiguous. The inclusion of Eocene Archaeomeryx optatus into the analysis suggests
that tragulids might be derived postcranially and therefore may not constitute an ideal
outgroup for the rest of Pecora. This reaffirms the importance of fossil taxa for accurate
reconstruction of phylogeny. We also combined our morphological matrix with existing
molecular sequences (mainly complete mitochondrial DNA), in a Bayesian analytical
framework. This allowed for the addition of many more living species, and the final
presentation of both living and fossil ruminants in a single, time-calibrated tree. This
work shows that molecular and morphological approaches to ruminant phylogeny are
largely in agreement, and that the incorporation of both types of data provides a richer
(and probably more accurate) view of evolution than either alone.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

GIANT TUSK-TOOTH SALMON AND GALAPAGOS-SIZED TORTOISES
FROM THE LATEST MIOCENE OF CENTRAL CALIFORNIA
BIEWER, Jacob, California State University Stanislaus, Turlock, CA, United States of
America, 95382; SANKEY, Julia, California State Univ, Turlock, CA, United States of
America; HUTCHISON, J. Howard, , Escalante, UT, United States of America;
WAGNER, Hugh, Paleoresource Consultants, Auburn, CA, United States of America;
WILSON, Whitney, California State University Stanislaus, Turlock, CA, United States of
America; GONZALES, Maria, California State University Stanislaus, Turlock, CA,
United States of America

The late Miocene Mehrten Formation is exposed in the low foothills of the northern
San Joaquin Valley of California southeast of Sacramento. The Mehrten consists of
volcanic-sedimentary deposits representing lahar flows, stream, lake, and floodplain
deposits. The mammals from the Mehrten are numerous and well documented, and are
Hemphillian in age (North American Land Mammal Age). However, the fish and
herpetofauna have been less studied, yet provide important paleoenvironmental,
paleoclimatic, and paleogeographic information. We report them here. All fossils
described here are from the upper-most Mehrten, the Modesto Reservoir Member (~5
Ma), are found in fluvial-floodplain deposits exposed at Turlock Lake, near Turlock,
California, and are housed at the University of California Museum of Paleontology,
Berkeley. Two fish species are identified: the cyprinid Orthodon and the salmonid
Oncorhynchus rastrosus. O. rastrosus is a large (3m) tusk-toothed salmon found from the
western United States, and has been interpreted to be planktivorous. It is known from
California, Oregon, Idaho, and Washington, from both freshwater and marine deposits.
The Turlock Lake specimens are all from one site, and total approximately 46 cranial and
post-cranial elements, including 13 teeth and 13 vertebrae. The teeth from the upper jaws
range in size from 1 to 3 cm long and protrude from massive osseous bases, while the
centra have diameters ranging from 3 to 4 cm. The site is a fluvial deposit, thus the
salmon had traveled upstream to spawn, as salmon do today. Late Miocene/Pliocene
paleogeographic reconstructions for California show a marine embayment in the southern
San Joaquin Valley. There are two common turtle species from the Turlock Lake sites,
the pond turtle Actinemys cf. A. marmorata and the giant tortoise Hesperotestudo sp., of
which large carapace fragments are abundant. Giant tortoises like Hesperotestudo
generally require a higher ambient environmental temperature to maintain their body heat
due to ectothermy, meaning that temperatures were likely warmer. Tortoises also tend to
indicate a climate with rare frost which corresponds to paleoclimatic interpretations based
on the flora, in particular frost-sensitive specimens related to the avocado. The Turlock
Lake sites are the last record for O. rastrosus and Hesperotestudo sp. for this particular
area. These extinctions reflect the paleoclimatic and paleogeographic changes that
occurred at the Miocene-Pliocene boundary.

Technical Session XV (Saturday, November 8, 2014, 11:00 AM)

THE MORPHOLOGICAL VARIATION OF SOME SELECTED CHARACTERS
OF THE BONY LABYRINTH IN PLACENTALS AND THEIR PERTINENCE
FOR PHYLOGENETIC ANALYSES
BILLET, Guillaume, CR2P - UMR 7207 CNRS, MNHN, Univ Paris 06 , Muséum
national d'Histoire naturelle, PARIS, France

The incorporation of characters of the bony labyrinth of the inner ear into cladistic
analyses of placental mammals is not very common, even in recent extensive
morphological matrices. This is mostly because this anatomical region has long been
unknown for many taxa. As the amount of available data is rapidly growing, more
characters in this anatomic region will certainly be included into matrices in future years.
Analysis of the bony labyrinth in a selected sample composed of extant and fossil
placentals reveals that several characters of this structure are subject to non-negligible
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intraspecific variation and allometric relationships, questioning the pertinence of these
characters for phylogenetic analyses.

First, the investigation of the intraspecific variation of selected characters in five
extant species reveals notably that the aspect ratio of the semicircular canals has a
substantial intraspecific variation—for each species, the roundest identified semicircular
canal varies according to the specimen considered. On the other hand, the relative sizes of
the semicircular canals are more stable in this sample and may be scored more
confidently in taxa documented by just one specimen (e.g., many fossil taxa), depending
at which precision the character is defined.

Second, the analysis of scaling relationships among linear measurements of the
auditory region in a sample of more than 40 specimens (covering Afrotheria,
Euarchontoglires, Laurasiatheria, and Xenarthra) evidences a clear negative allometry of
the inner ear with the surrounding petrosal. This detected differential growth directly
influences the length of the vestibular aqueduct and cochlear canaliculus. This shows that
these latter aspects should better not be coded in cladistic analyses.

Therefore, these results illustrate that a better knowledge of the intraspecific variation
and of the allometric processes modeling the shape of the inner ear may be of great
importance for the selection of cladistic characters. There is a crucial need for more in-
depth studies on these aspects in order to enable a cautious use of bony labyrinth data in
future phylogenetic analyses.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A LARGE BALAENOPTERID SKELETON FROM THE EARLY PLIOCENE OF
THE NORTH SEA SHEDS LIGHT ON THE AFFINITIES OF 'BALAENOPTERA'
SIBBALDINA (MAMMALIA, CETACEA, MYSTICETI)
BISCONTI, Michelangelo, San Diego Natural History Museum, San Diego, CA, United
States of America, 92101; BOSSELAERS, Mark, Royal Belgian Institute of Natural
Sciences, Brussels, Belgium

A large balaenopterid skeleton was found in the early Pliocene Kattendijk Sands
Formation at Kallo, a few kilometers from Antwerp (Belgium). The skeleton includes
most of the skull, earbones, the dentary, some vertebrae, hyoid, some carpals, scapula,
humerus, radius, ulna, some chevrons, and a number of ribs. The supraoccipital is around
570 mm in length and 1070 mm in width (at the level of the posterior end of the lambdoid
crest). The transverse diameter across the occipital condyles and the foramen magnum is
240 mm. The specimen is gigantic in size. The rostrum shows long ascending processes
of the maxillae with have balaenopterid-like shapes. The periotic has balaenopterid-like
characters in the shape of the anterior process and of the pars cochlearis. However,
differing from Balaenopteridae, the supraorbital processes of the frontal are narrow.
Compared to other balaenopterids, this specimen shows clear affinities with
'Balaenoptera’ borealina, a taxon based on fragmentary materials. This specimen adds
new morphological information to the study of balacnopterid systematics and phylogeny.
A phylogenetic analysis revealed that it was close to 'Balaenoptera’ siberi and that both
were well nested within Balaenopteridae.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

THE EARLIEST RECORD OF THE ENDEMIC AFRICAN FROG FAMILY
PTYCHADENIDAE FROM THE OLIGOCENE NSUNGWE FORMATION OF
TANZANIA
BLACKBURN, David, California Academy of Sciences, San Francisco, CA, United
States of America, 94118; ROBERTS, Eric, James Cook University, Townsville,
Australia; STEVENS, Nancy J., Ohio Univ, Athens, OH, United States of America
Ranoidea is a cosmopolitan radiation of frogs comprising nineteen families and more
than 2400 extant species (nearly 40% of all anurans). Studies using time-calibrated
molecular phylogenies suggest a Cretaceous origin for the Ranoidea, but the Mesozoic
and early Cenozoic fossil record of this diverse clade remains poor. Although many
fossils have been attributed to the Ranoidea, typically few diagnostic characteristics are
provided to assign fossils to specific taxa within the clade. The Ranoidea is thought to
have initially diversified in Africa, but the African fossil record of anurans in the
Mesozoic and Paleogene is generally poor, with the Afro-Arabian record limited
primarily to pipoid frogs or taxonomically enigmatic fossils. Here we report the earliest
record of the endemic African ranoid frog family Ptychadenidae from the late Oligocene
Nsungwe Formation in the Rukwa Rift Basin of southwestern Tanzania. Paleogene
anuran fossils are typically rare, but constitute approximately 13% of materials collected
from localities in the Nsungwe Formation. Radiometrically dated at ~25 Ma, the
Nsungwe Formation localities preserve a diverse vertebrate fauna and a number of novel
invertebrate taxa. The Nsungwe Formation anuran fossils include vertebrae preserving a
unique sacral morphology that provides the earliest record of the Ptychadenidae, the
earliest definitive record of any family within the diverse ranoid clade Natatanura, and
the first late Oligocene record of anurans from Africa below the equator. This research
was supported by National Geographic Society (CRE), LSB Leakey Foundation, Ohio
University African Studies Program, Ohio University Heritage College of Osteopathic
Medicine, and the National Science Foundation (EAR 0617561; EAR 0933619; BCS
1127164; EAR 1349825).

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

FIRST POSTCRANIAL REMAINS OF ALLODAPOSUCHUS (EUSUCHIA,
CROCODYLOMORPHA): PHYLOGENETIC IMPLICATIONS
BLANCO, Alejandro, Instituto Catalan de Paleontologia, Sabadell, Spain; SELLES,
Albert, Institut Catala de Paleontologia, Sabadell, Spain; MINWER-BARAKAT, RAEF,
Institut Catala de Paleontologia Miquel Crusafont, Cerdanyola del Valles, Barcelona,
Spain

At the end of the Cretaceous, the crocodylomorph fauna from Europe was
taxonomically diverse. One of the most common but puzzling taxa is the eusuchid
Allodaposuchus, whose remains have been recovered from several latest Cretaceous
(Campanian to Maastrichtian) fossil localities of Romania, France and Spain. Although
postcranial elements attributed to Allodaposuchus were mentioned in the initial
description, currently this genus is only known from cranial elements. The recent
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discovery of two new specimens attributed to A/lodaposuchus in the Maastrichtian strata
of the Southern Pyrenees (Fumanya-Sur and Casa Fabalocalities, Catalonia, northeastern
Iberian Peninsula), both represented by skull and postcranial elements, shed new light on
this enigmatic European taxon. As a whole, the newly recovered material includes two
partial skulls, several vertebrae, cervical and dorsal ribs, and several pelvic and
appendicular elements. The characteristic osteological configuration of the post-cranial
elements suggests a robust animal with massive limb bones with enlarged surface for
muscles attachment, and several unique features along the vertebral column. Our
phylogenetic analysis recovered all Allodaposuchus species as the sister-group of
Borealosuchus and Pristichampsidae, all of them located at the base of the crocodylian
linage. Such results significantly differ from previous studies placing Allodaposuchus as
a basal eusuchian. These differences in the phylogenetic position of the studied taxa when
considering only cranial or both cranial and postcranial data might be explained because
1) Allodaposuchus shares some cranial features with basal eusuchids such as
Hylaeochampsa and Goniopholis, but 2) this taxon also shows derived postcranial
features making it closer to modern crocodiles, such as Alligator and Crocodylus. If so,
and according to our results, we conclude that Allodaposuchus exhibits a unique mosaic
of features from both ancient and more derived crocodylomorphs.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

LIMB BONE CURVATURE IN GORGONOPSIAN THERAPSIDS:
FUNCTIONAL SIGNIFICANCE OF SIZE-CORRELATED LIMB BONE
STRAIGHTENING
BLOB, Richard W., Clemson University, Clemson, SC, United States of America, 29634;
SIDOR, Christian A., University of Washington, Seattle, WA, United States of America;
HUTTENLOCKER, Adam K., University of Utah, Salt Lake City, UT, United States of
America

Gorgonopsians were a diverse lineage of early therapsids that were among the first to
show postcranial traits indicating a shift away from the habitual use of sprawling limb
posture. In contrast to the condition in sprawling, pelycosaur-grade synapsids, the
femora of gorgonopsians are morphologically distinctive, exhibiting a sigmoidal (S-
shaped) curvature that shows varying degrees of strength in different specimens, but is
often particularly pronounced in the plane perpendicular to knee flexion and extension.
Because curvature can affect the stresses that limb bones must withstand, what are the
functional consequences of differing degrees of femoral curvature in this lineage? Newly
recovered femora of indeterminate gorgonopsians from the Upper Madumabisa
Mudstone Formation of the Luangwa Basin of Zambia provided an opportunity to
examine this question. The two most complete specimens were dramatically different in
length (~120 mm vs. ~350 mm), with the larger specimen showing considerably reduced
sigmoid curvature. To quantify the impact of bone curvature on femoral stresses, we
evaluated the curvature-induced moment arm for bending at the femoral midshaft. This
measurement reflects the tendency of an axial force to cause bending in a curved beam,
with larger values producing increased bone stress. We determined this moment arm as
the distance between the line of action of forces acting along the long axis of the bone
(from one articular surface to the other), and the midpoint along the diameter of the bone
at its midshaft. We found the bending moment arm of the small specimen to be over 8%
of femoral length, whereas that for the larger specimen was only 5% of femoral length
(i.e., only two-thirds as large relative to body size). Moreover, comparisons to values
measured from other gorgonopsid femora of intermediate size showed the moment arm
value of our small specimen to be among the largest relative to femoral length, and that
of our large specimen among the smallest relative to femoral length. Sigmoidal curvature
thus appears to be substantially reduced in our large gorgonopsian, potentially decreasing
axially-induced bending stresses by as much as one-third. Although bending from
perpendicular forces, rather than axial forces, is often greater in sprawling taxa, reduction
in sigmoid curvature could have decreased femoral stresses significantly if larger species
used more upright posture that oriented loads more closely with the femoral long axis.
Supported by NSF EAR-1337569.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

OLDEST NORTH AMERICAN RECORD OF THE GIANT FLIGHTLESS BIRD
DIATRYMA (GASTORNIS) FROM THE PALEOCENE-EOCENE THERMAL
MAXIMUM
BLOCH, Jonathan, Florida Museum of Natural History, University of Florida,
Gainesville, FL, United States of America, 32611-7800; MORSE, Paul E., Florida
Museum of Natural History, Gainesville, FL, United States of America; BOURQUE,
Jason, Florida Museum of Natural History, University of Florida, Gainesville, FL, United
States of America; BOYER, Doug, Duke University, Durham, NC, United States of
America; CHESTER, Stephen G., Brooklyn College, Brooklyn, NY, United States of
America; SECORD, Ross, University of Nebraska, Lincoln, Lincoln, NE, United States
of America

The fossil record of large flightless birds classified in Gastornithidae includes
Gastornis from the Paleocene and Eocene of Europe, Zhongyuanus from the early
Eocene of Asia, and Diatryma from the early Eocene of North America, with both
Zhongyuanus and Diatryma being possible junior synonyms of Gastornis. Though this
record is consistent with a European origin for the clade, with later Eocene dispersals into
North America and Asia, the timing of these intercontinental dispersals is not well
resolved. Here we document the presence of a partial tibiotarsus (distal width: ~90 mm)
and several phalanges, similar in size and morphology to those previously described for
Diatryma, from three localities within the Paleocene-Eocene Thermal Maximum (PETM;
~56 Ma) in the Cabin Fork area of the southern Bighorn Basin, Wyoming. Sampled from
a high-resolution stratigraphic section, carbon and oxygen isotopes in tooth enamel,
carbon isotopes in bulk organics and n-alkanes, and fossil leaf climate proxies document
a prominent negative carbon isotope excursion and associated shifts towards warmer and
drier climate at the onset of the PETM, a sustained warm and seasonally dry interval
during the body of the PETM, followed by a shift back to cooler and wetter conditions
during the recovery. About 40% of mammal lineages exhibit smaller body size in the
body of the PETM when climate was warmest, and subsequently increase in size in the
recovery phase. A major faunal reorganization occurs during the PETM as many species
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of terrestrial plants, turtles, and mammals make their first appearance in North America.
Immigrants from Europe and/or Asia comprise ~20% of the total North American PETM
mammalian fauna, with the most notable taxa including the first perissodactyls (1
species), artiodactyls (1 species), and euprimates (2 spp), as well as 'miacid'
carnivoramorphans (4 spp), hyaenodontid creodonts (4 spp), and amphilemurid
insectivores (1 species). All of the Diatryma fossils were collected from within the
recovery phase of the PETM, when the climate became cooler and wetter, and some
mammals became larger. The occurrence of Diatryma in the recovery phase suggests that
it dispersed into North America during the PETM when climate was warm at high
northerly latitudes, and moved southward with cooling. A similar pattern has been
documented for two plant species that have a Paleocene record in Western Europe, are
thought to have dispersed to North America across Arctic land bridges during the body of
the PETM, and then moved to mid-latitudes during the recovery.

Technical Session XI (Friday, November 7, 2014, 2:15 PM)

HABITAT TRACKERS, NICHE ENGINEERS OR FLEXIBLE ALL-DOERS?
ISOTOPIC INSIGHT (C, N) ON THE PALAEOECOLOGY OF THE LATEST
PLEISTOCENE AND HOLOCENE WOOLLY MAMMOTHS MAMMUTHUS
PRIMIGENIUS
BOCHERENS, Herve, University of Tiibingen, TUEBINGEN, Germany; ARPPE, Laura,
University of Helsinki, Helsinki, Finland; DRUCKER, Dorothée, University of
Tiibingen, TUBINGEN, Germany; KARHU, Juha, University of Helsinki, Helsinki,
Finland; VARTANYAN, Sergey, Russian Academy of Science, MAGADAN, Russia
From 15,000 to 4,000 BP, the distribution range of woolly mammoths Mammuthus
primigenius contracted dramatically until they ultimately became fully extinct. This time
range coincides with major climatic changes, from cold to warm episodes. Earlier during
the Pleistocene, mammoths survived similar climatic changes, reduced their range during
warming episodes and expanded again during colder periods. To document the level of
ecological flexibility of this species when confronted to climate warming, we analyzed
5'3C and 8"N values in fossil bone collagen from the last mammoths in the following
regions: western Europe, eastern Europe, southern Siberia, northern Siberia, and Wrangel
Island. These isotopic ratios provide an indirect record of the actual ecology of
individuals; therefore, comparing these ratios through time and across regions allows us
to test hypotheses regarding how mammoths reacted to climate warming, either by
tracking habitat, modifying the environment to suit their needs (ecological engineer) or
by being flexible enough to survive. We found clear evidence for the disappearance of
the preferred mammoth niche in Europe, southern, and northern Siberia, for the last
mammoth individuals in the respective areas, but the mammoths survived, even if for a
short time, under such conditions. In contrast, the mammoth population from Wrangel
Island does not exhibit any clear ecological change from 10 to 4 ka BP, even during times
of climatic change in the Holocene, such as between 6 ka and 4 ka when the summer
temperature was probably lower than in the early Holocene. By comparison with coeval
ungulates, it seems that the mammoths from Wrangel Island were able to maintain a
position in the 3'*C—3'°N isospace similar to that of the Late Pleistocene populations in
Europe and Beringia. A combination of climatic conditions, absence of predation and low
competition, as well as the impact of the mammoths themselves on the plant community,
likely allowed this remote population of megaherbivores to survive despite climatic
fluctuations. Similar conditions may have allowed mammoths and other cold adapted
ungulates to survive previous interglacial episodes in small refugia and expand again
when climate became globally colder. The expansion of a new predator, modern humans
Homo sapiens, into the refuge areas probably increased the stress level of this surviving
population to a level beyond survival capabilities and contributed to the final extinction.
This study was supported by the DAAD, Project # 54751123 and by the Academy of
Finland, grant #SA259548.

Technical Session V (Wednesday, November 5, 2014, 4:00 PM)

DEVELOPMENT OF THE VERTEBRAL COLUMN IN AMPHIBIANS
REVEALS MECHANISMS FOR THE EVOLUTIONARY TRANSITION FROM
WATER TO LAND
BOEHMER, Christine, RIKEN Center for Developmental Biology, Munich, Germany;
HIRASAWA, Tatsuya, RIKEN CDB, Kobe, Japan; KURATANI, Shigeru, RIKEN
Center for Developmental Biology, Kobe, Japan; FROBISCH, Nadia, Museum fiir
Naturkunde, Berlin, Germany

The transition from water to land in vertebrates is characterized by major
morphological transformations in the axial skeleton such as the evolution of a
recognizable neck and a distinct sacrum. As an adaptation to a terrestrial lifestyle, the
skull is separated from the pectoral girdle, resulting in the appearance of a mobile
cervical region in tetrapods while the pelvic girdle became a weight-bearing structure.
Fossils of Devonian tetrapods and their closest fish relatives have greatly improved our
understanding of these morphological transitions, including the progressive
regionalization of the axial skeleton. However, we are just beginning to gain a picture of
the genetic basis of these morphological changes across the fish-tetrapod transition. From
a developmental perspective, the evolutionarily conserved Hox genes are considered key
genetic factors behind the morphological evolution of the axial skeleton and the anterior
limits of Hox gene expressions have been shown to correlate with the regionalization of
the vertebral column in vertebrates. In fishes, two axial regions (precaudal and caudal)
are distinguished and only few different anterior expression boundaries have been
reported. In amniotes, the axial skeleton may contain up to five (cervical, thoracic,
lumbar, sacral, caudal) or more distinct regions and genetic analyses revealed a
correspondingly higher number of anterior expression limits. However, data on axial Hox
gene expression patterns in amphibians is lacking thus far, but is a key to understanding
the genetic changes behind the evolution of vertebral regionalization of tetrapods. We
investigated the Hox code for the formation of the presacral vertebral column in extant
amphibians via whole-mount in situ hybridization experiments on embryos of the
Mexican axolotl. We chose a salamander model for this study as they display the most
conserved morphology among the three extant amphibian groups. Hox gene expression
patterns were compared with the axial morphology along the vertebral column. The
results show that the vertebral Hox code of salamander is differentiated, corresponding to
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the increased regionalization of the axial skeleton as compared to fish. The degree of
regionalization is however less differentiated than in amniotes, indicating that increased
axial regionalization may have evolved gradually within the tetrapod lineage, providing
new insights into patterns of axial patterning in amphibians and the evolution of vertebral
regionalization in tetrapods.

Technical Session I (Wednesday, November 5, 2014, 9:45 AM)

THE HIPPOPOTAMINE EVENT
BOISSERIE, Jean-Renaud, CNRS, Poitiers, France

The Neogene palaeoecosystems of Africa receive a great deal of the ongoing efforts
for understanding the interplay between environmental changes and vertebrate evolution.
This is linked to a rich fossil record as well as to a long-lasting interest for African fossil
hominoids in relation to human evolution. African faunal changes are prominently used
in environmental reconstructions as well as for testing correlations with global climate
changes. Recent and ongoing paleocological studies, notably using stable isotopes, are
preferentially applied to fossil collections that allowed identifying major faunal events.
Yet, our knowledge of these faunal events is partial, because it is mostly based on a
limited number of abundant and diversified mammalian taxa (bovids and primates). Other
major components of African extinct ecosystems are more often neglected. This is
notably the case of megaherbivores, such as the Hippopotamidae. The revision of the
African hippopotamid fossil record provides a striking example of a significant faunal
event not considered in previous faunal analyses. Between 21 Ma and 8.5 Ma,
hippopotamids are only known by scarce and fragmentary remains of archaic forms,
mostly from sites in Kenya. The Hippopotaminae, including all Plio—Pleistocene and
extant species, appeared in the fossil record at circa 8 Ma. The sudden burst of this
subfamily, hereafter termed the "Hippopotamine Event" or HE, is characterized by a
geographical expansion (reaching African high latitudes and Eurasia at the Mio—Pliocene
transition), by a rising diversity (three- to fourfold by the end of the Miocene), and by a
spectacular increase of their abundance (they include the most abundant mammal species
collected in the late Miocene deposits of Lothagam in Kenya, Toros-Menalla in Chad,
and other major Mio—Pliocene sites). Stable isotopic and microwear analyses of HE
hippopotamines indicate that their diet included a significant amount of grass.
Hippopotaminae dentally differ from other hippopotamids in enamel thickness, crown
height, and wear pattern. These dietary and morphological features suggest that the late
Miocene grass expansion was a potential environmental driver of the HE. Together with
other recent examples (e.g., carnivorans), the HE illustrates how systematic and
phylogenetic revisions of African fossil mammals provide fresh cases for testing the
impact of environmental factors (climate, tectonics, biotic interactions) on mammalian
evolution.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

COPROLITES FROM THE MAIN FOSSILIFEROUS LAYER OF THE
CRETACEOUS-PALEOGENE (K-PG) HORNERSTOWN FORMATION, NEW
JERSEY
BOLES, Zachary, Drexel University, Philadelphia, PA, United States of America, 19144;
CHIN, Karen, Univ of Colorado Boulder, Boulder, CO, United States of America;
LACOVARA, Kenneth, Drexel University, Philadelphia, PA, United States of America
Coprolites can provide a great deal of information concerning trophic interactions in
ancient ecosystems. Here, we describe coprolites collected from the Main Fossiliferous
Layer of the Cretaceous—Paleogene Hornerstown Formation in New Jersey. Coprolites
from this marine bonebed have been previously interpreted as having been produced by
sharks and crocodilians. Examination of 105 specimens reveals seven general
morphotypes. Three morphotypes can be attributed to sharks based on their heteropolar
spiral morphology. Inclusions are not evident in preliminary analyses except in the
largest specimen, which contains well-preserved fish material including vertebrae, fin
spines, and scales. Morphotype 4 coprolites are amphipolar and were likely produced by
bony fish. Morphotypes 5, 6, and 7 range in shape from small pellets to amorphous or
ellipsoidal structures with the lattermost resembling previously reported crocodilian
coprolites and feces. No identifiable inclusions were observed in coprolites referred to
these three morphotypes although small brown structures representing possibly highly
digested bone fragments are present. Enamel-less teeth have been suggested to be a
diagnostic characteristic of crocodilian feces, but none were observed in morphotypes 5—
7. Consequently, sea turtles, mosasaurs, and other fish cannot yet be ruled as out potential
producers of these coprolites. The lack of identifiable inclusions in most specimens
indicates either a preference for soft-bodied prey or a highly acidic and/or efficient
digestive tract. Nearly all of the coprolites exhibit some pre-fossilization damage
including flattening, breakage, borings, and feeding traces. Several specimens display
shallow scoring indicating coprophagous activity. One well-preserved ellipsoidal
coprolite exhibits tooth marks from a large fish or crocodile. Shallow depressions and
borings on some coprolites suggest the coprolites provided a hardground substrate for
certain sessile taxa. Similar markings attributed to sponges are also present on the skeletal
material from the bonebed.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A NEW ANGUINE LIZARD FROM THE MIOCENE OF THE VALLES-
PENEDES BASIN
BOLET, Arnau, Institut Catala de Paleontologia Miquel Crusafont, Cerdanyola del
Valles (Barcelona), Spain; DELFINO, Massimo, Univerista di Torino, Torino, Italy;
ALBA, David M., Institut Catala de Paleontologia Miquel Crusafont, Cerdanyola del
Valles, Spain

Anguines are legless anguimorph lizards with a ubiquitous record in the Neogene of
Europe, and a more restricted fossil record in Asia, North America and Africa. We report
here the presence of a new anguine lizard from the locality of Trinxera Nord Autopista
(late Vallesian, MN10) in Terrassa (Catalonia, Spain). In the Miocene of Europe, only the
genera Pseudopus, Ophisaurus and Anguis have been recognized. The overall shape of
the recovered maxilla suggests anguine affinities, and the dentition, composed by short
and slightly curved columnar teeth in anterior positions and posterior blunt and robust
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crowns, contrasts with the high, slender and curved teeth of Ophisaurus and Anguis. The
morphology of the anterior dentition is thus similar to that of Pseudopus, but the new
form stands out in presenting an extremely enlarged fifth tooth (counting from the first
preserved tooth) and also in having two posterior teeth presenting a flat apical surface.
The shape and size of the fifth tooth are inferred from a subcircular section because the
crown is broken. The performed morphology-based phylogenetic analysis recovered,
from lower to higher percentage, the following positions for the new taxon: 1) sister
taxon of the group formed by Pseudopus, Ophisaurus and Anguis; 2) well-nested within
the genus Pseudopus, as the sister taxon of Pseudopus apodus; and 3) sister taxon of the
genus Pseudopus. Thus, most of the recovered positions suggest a close relationship
between the new taxon and Pseudopus. However, the analysis is not conclusive as to
whether the new form may be interpreted as a new species of Pseudopus or as a new,
closely-related genus. This new taxon increases the known diversity of fossil anguines
from Europe, which in light of recent studies, had been probably underestimated. This
work has been supported by the Spanish Ministerio de Economia y Competitividad
(CGL2011-28681, CGL2011-30069-C02-01, RYC-2009-04533) and the Generalitat de
Catalunya (2009 SGR 754 GRC).

Technical Session I (Wednesday, November 5, 2014, 10:45 AM)

A TOTAL EVIDENCE PHYLOGENY OF MULTITUBERCULATA
BOLORTSETSEG, Minjin, American Museum of Natural History, New York, NY,
United States of America, 10024

Multituberculates are by far the most common group of Mesozoic mammals, yet
there is little consensus as to their phylogenetic relationships. The few studies that have
been published have supported different sets of relationships, a result likely caused by the
combination of poorly known taxa, extensive homoplasy, and the difficulty of
establishing the polarity of many characters.

Here a new approach was taken; a previously published craniodental character matrix
was combined with 95 postcranial characters to create a matrix of 197 characters coded
for 38 multituberculate taxa. There is ample evidence for homoplasy among some dental
characters, thus it is preferred that these characters be down-weighted. Implied weighting
is the most objective character weighting methodology, yet weights can be biased due to
uneven distribution of missing data. For example, in this multituberculate matrix,
postcranial characters often get higher weights simply because they are preserved for so
few taxa. To address this problem, the entire character matrix was analyzed using the
recently published, extended implied weighting method in the application TNT, which
adjusts dynamic, implied weights by extrapolated levels of homoplasy. This method
yielded 7 most parsimonious trees, with 33 out of 37 nodes resolved. In contrast to
several recent studies, three North American taxa, Cimexomys, Mesodma, and Stygimys,
were placed inside the “Djadochtatheria”, a clade principally composed of Mongolian
taxa. In a previous study, Cimexomys was instead included in paraphyletic
“Paracimexomys” group that was situated at the base of Cimolodonta. Pentacosmodon,
the only North American taxon that had been placed inside “Djadochtatheria” was here
found nested in the clade that includes taxa from Cimolomyidae and Taeniolabidae.
Future work will test these hypotheses by adding additional ingroup and outgroup taxa.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

THE EFFECT OF BODY POSITION ON DISTAL PHALANX SHAPE: A
GEOMETRIC MORPHOMETRIC ANALYSIS IN THE RUMINANTS
BORMET, Allison K., Indiana University, Bloomington, IN, United States of America,
47405; POLLY, P. David, Indiana University, Bloomington, IN, United States of
America

In the Ruminantia, the eight toes in the fore- and hind limbs support weight
differently and have different biomechanical interactions with substrate. The shape of the
plantar surface (i.e. the surface in contact with the ground) of the distal phalanx may vary
between digits as a consequence of differences in weight support and stabilization. This
study seeks to quantify the morphological differences in the plantar surface of the distal
phalanx between forelimb, hind limb, medial, lateral, and right and left positions in 14
species belonging to four of the six extant families (i.e., Antilocapridae, Bovidae,
Cervidae, and Giraffidae). Outlines consisting of 100 landmarks along the distal phalanx
were collected, Procrustes superimposed, and subjected to a principle components
analysis. A total of 95% of shape variance was explained by the first four PCs. Toe
shapes are somewhat variable in all families, and cervids tend to have the greatest
variation within forelimbs and within hind limbs. MANOVA and Bonferonni post-hoc
analyses show that the shape of different digits of the same animal does not differ
significantly relative to the variance in shape between species (medial/lateral: p = 0.78
forelimb/hind limb: p = 1.00: right/left limbs: p = 0.44). Thus, there appears to be no
significant difference between the plantar surface outline shapes of different digits.
Relative differences in shape were therefore tested with a Levene’s test to determine
whether some pairs of digits were more different than other pairs (e.g., medial-lateral vs.
fore-hind limb). Results show that fore- and hind limb toes are more different than are
medial and lateral toes in the same hoof. Furthermore, the medial digit was more different
between fore- and hind limb than the lateral digit. The medial digits of the forelimbs
support more weight than either the lateral digits or the hind limb digits, which may
contribute to the greater difference in the medial position. However, the difference
between lateral digits in the fore- and hind limbs is significantly larger (p = 0.004) than
the difference between medial and lateral in the hind limb. Further investigation is
needed to confirm whether the shape of individual digits plays a specific functional role
in weight support or locomotion.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

THE ONTOGENY AND EVOLUTION OF THE DENTITION OF COLLARED
LEMMINGS
BORODIN, Aleksandr, Institute of Plant and Animal Ecology, Ural Branch, RAS,
Ekaterinburg, Russia

Collared lemmings (Praedicrostonyx-Dicrostonyx lineage) are arvicolines with
hypselodont molars with no cementum in reentrant angles, which exhibit general
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evolutionary trends towards complication of all molars by adding new prisms. Along
with Lemmus, Myopus, and Synaptomys, they differ from other arvicolines in the lingual
position of the alveolar portion of the lower incisor relative to the cheek tooth row, and
by the presence of dentine tracks at the vertices of all salient angles on all cheek teeth.
Those features were already formed in Pliocene lemmings because they are clearly
distinguishable and attain their maximum expression in the mandible samples of the early
Pleistocene Praedicrostonyx and Lemmus from Western Siberia.

Our comparative morphological study in recent newborn arvicolines shows that, in
the course of ontogeny in lemmings, the formation of the crown of the lower third molar
happens more quickly than the development of the incisor and blocks the protrusion of
the alveolar portion of the incisor towards the condylar process. In all other hypselodont
arvicolines, the incisor development happens more quickly than and precedes the
formation of m3 such that, in newborns, the third lower molar develops above the incisor,
which has already reached the base of the condylar process. As the result, the m3
alveolus forms lingually to the incisor.

The molars of the early Pleistocene Praedicrostonyx exhibit occlusal surface patterns
comparable in complexity to modern Microtus. Our study of the juvenile specimens of
Praedicrostonyx meridionalis from the Skorodum locality (Western Siberia) reveals
considerable differences between the complexity patterns established on the occlusal and
basal (alveolar) surfaces of the same molar. In the early ontogenetic stages of the first
upper molar (dentine tracks do not reach the occlusal surface) the occlusal surface
consists of 5 isolated dentine fields; at a later stage, when the dentine tracks reach the
occlusal surface, there is an additional element formed posteriorly of the T4 prism. In the
first lower molar, the occlusal surface of the juvenile specimens (dentine tracks do not
reach the occlusal surface) exhibits a more complex pattern than the basal (alveolar)
surface of the same tooth. Ontogenetic variability patterns revealed in P. meridionalis are
comparable with the differences among the specimens of the rooted arvicoline species
Phenacomys deeringensis at different tooth-wear stages.Funded by a grant the Russian
Foundation for Basic Research 13-04-00847.

Technical Session VIII (Thursday, November 6, 2014, 3:30 PM)

THE PHYLOGENETIC RELATIONSHIPS AND BIOGEOGRAPHY OF
AFRICAN HYAENODONTIDAE
BORTHS, Matthew, Stony Brook University , Stony Brook , NY, United States of
America, 11794

Until carnivorans appeared in Afro-Arabia in the late Oligocene (~23 Ma), species
from the diverse placental mammalian family Hyaenodontidae filled most terrestrial
carnivore niches on the continent. Ranging from weasel to polar bear size, species from
Hyaenodontidae are also found in Europe, Asia, and North America through the
Paleogene. The earliest record of this diverse, widely spread family is from the late
Paleocene of Morocco, represented by species belonging to the subfamily Koholiinae.
The observation that Afro-Arabia was isolated for much of the Paleogene and the
observation that the earliest occurrence of the group is in Afro-Arabia have lead to
speculation that the group originated in Africa, where significant diversification of the
family occurred before spreading to other continents. However, this biogeographic
hypothesis has never been rigorously tested. Part of the difficulty associated with testing
the Afro-Arabian origin of hyaenodontids is that very few Afro-Arabian hyaenodontid
species have been incorporated into phylogenetic analyses of the clade. Further, much of
the character data used to support hyaenodontid relationships is drawn from dental
morphology. Here, a phylogenetic analysis for Hyaenodontidae is presented with a
broader sample of Afro-Arabian taxa than has been previously incorporated into a single
analysis. Characters based on cranial and postcranial morphology are also incorporated
into the analysis, informed by new specimens of Afro-Arabian taxa including a near-
complete skeleton of Apterodon, crania of Masrasector, and the latest recorded
specimens of Koholiinae. This new cranial and post cranial material is primarily from
Locality 41, a latest Eocene (late Priabonian) locality in the Fayum Depression, Egypt. A
partial skeleton and skull of Hyainailouros from the lower Miocene of Meswa Bridge,
Kenya is also incorporated. Preliminary biogeographic analyses based on the recovered
topology suggest basal nodes in multiple lineages of Hyaenodontidae are optimized with
Asian origins rather than African origins. For example, the subfamily Apterodoninae,
once thought to be endemic to Africa with dispersal to Europe, is recovered as part of a
clade including Asian Sinopa and Kyawdawia. This suggests that multiple dispersal
events from Asia to Africa occurred during the early and middle Eocene, a result
consistent with current hypotheses of primate and rodent dispersals from Asia to Africa
during this interval. Supported by the NSF (DDIG DEB-1311354, BCS-0819186) and the
Turkana Basin Institute.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

TAPHONOMICAL AND PALEOECOLOGICAL INVESTIGATION OF THE
LATE CRETACEOUS IHARKUT VERTEBRATE ASSEMBLAGE
BOTFALVAI Gébor, Eétvos Lorand University, Budapest, Hungary; OSI, Attila, MTA-
ELTE Lendulet Dinosaur Research Group, Budapest, Hungary; MINDSZENTY, Andrea,
E6tvos Lorand University, Budapest, Hungary

The Tharkut vertebrate locality, an open-pit mine in the Bakony Mountains (western
Hungary), has provided a rich and diverse assemblage of Late Cretaceous (Santonian)
continental vertebrates. The isolated and associated remains represent 31 different taxa
including fish, amphibians, turtles, mosasaurs, lizards, pterosaurs, crocodilians, non-avian
dinosaurs and birds. Sedimentological investigations pointed out that the depositional
environment could have been the floodplain of a very low-gradient river system. The 10
to 50 cm thick bonebed of site SZ-6, the most important fossiliferous layer in the open-pit
mine, indicates alternating energy conditions during the bone accumulation which
resulted in fossils of different states of preservation having been deposited in the same
layer. The vertebrate assemblage of site SZ-6 includes three main different groups of
subsets with widely different taphonomical history. The bone pebbles were theoretically
hydraulically equivalent with the dominant size of quartz grains of the channel fill
sediment, thus they could have been transported for a long time with the ancient stream
from the background area. The second group includes 88% of the ITharkut assemblage,
containing most of the identified isolated bones and teeth, and represents polytypic

November 2014—PROGRAM AND ABSTRACTS

attritional remains which were transported and deposited by high density flow during the
ephemeral flood events. The monospecific associated and articulated ankylosaur skeletal
material of Tharkut may represent a mass death assemblage because six associated and
one articulated skeletons of Hungarosaurus were discovered from an area of
approximately 400 m* and in many cases close to each other in the same layer. The
sedimentological and taphonomical investigations suggest that the vertebrate assemblage
of site SZ-6 represents a group of animals which lived approximately at the same time in
and around an ancient fluvial system, thus the paleoecological interpretation of Iharkut
fauna can be regarded as well-established. The taphonomical analysis of the abundant
ankylosaur material from Tharkut further strengthens the theory that some of the
ankylosaurs preferred wetland habitats such as areas along ponds and fluvial systems,
while members of the other two groups of herbivorous dinosaurs (ornithopods and
ceratopsians) probably lived in more distal, less wet habitats characterized by different
vegetation.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

THE LIFESTYLE OF PERMO-TRIASSIC LYSTROSAURUS
BOTHA-BRINK, Jennifer, National Museum, Bloemfontein, South Africa

The End-Permian Mass Extinction (EPME) is considered to be the most catastrophic
mass extinction in the geological record. It had a considerable effect on both marine and
terrestrial ecosystems, substantially changing community structure in multiple phases,
causing a severe reduction in global biodiversity. The terrestrial post-extinction
environment was harsh and unpredictable, characterized by increased aridity and
temperature extremes. One of the few therapsids that survived the EPME was the
dicynodont Lystrosaurus. It is the only dicynodont that has been recovered from both
sides of the Permo-Triassic boundary and is thus an ideal model for testing theories about
various survival strategies in the face of dramatic environmental perturbation. The
discovery of Lystrosaurus remains within fossilized burrows during the past few years
has led researchers to propose a burrowing lifestyle for at least the Triassic species.
However, these comments were made either on field observations where the taphonomy
of the specimens could not be ascertained, or they were based on recovered specimens
comprising disarticulated scattered remains, casting doubt as to the burrow maker.
Moreover, based on osteohistological evidence, an aquatic lifestyle for Lystrosaurus has
also been put forward. As a result, the habitat preference of Lystrosaurus remains
controversial with aquatic, fossorial, or a combination being proposed. I present here the
first articulated skeleton of Lystrosaurus found within a fossilized burrow from the
Lower Triassic Palingkloof Member, Balfour Formation, Karoo Basin of South Africa.
The size and articulated nature of the skeleton suggests that the specimen was the burrow
maker. This finding has prompted a review of the habitat preferences of Permo—Triassic
Lystrosaurus. Histomorphometric traits are combined with morphology and taphonomic
evidence to suggest that a burrowing and not an aquatic lifestyle aided Lystrosaurus in
surviving the harsh, arid conditions of the Early Triassic.

Technical Session XIV (Saturday, November 8, 2014, 8:15 AM)

AIRFLOW RECONSTRUCTION AND HEAT-TRANSFER POTENTIAL IN THE
ELONGATE NASAL PASSAGES OF THE ANKYLOSAURS PANOPLOSAURUS
MIRUS AND EUOPLOCEPHALUS TUTUS
BOURKE, Jason, Ohio Univ, Athens, OH, United States of America, 45701; PORTER,
William, Ohio University, Athens, OH, United States of America; RIDGELY, Ryan,
Ohio University, Athens, OH, United States of America; WITMER, Lawrence, Ohio
University, Athens, OH, United States of America

The nasal passages of ankylosaurs are impressive for their extensive convolutions,
forming multiple loops in some taxa prior to reaching the pharynx. Hypermineralization
in ankylosaurs allows for remarkably faithful reconstructions of nasal capsule shape in
these taxa. Evidence of extensive vasculature within the nasal cavity suggests the
potential for an effective heat exchange apparatus in the nose. To test this potential, we
modeled the nasal cavities of the ankylosaurs Panoplosaurus mirus and Euoplocephalus
tutus based on computed tomography (CT) data. The resulting 3D digital models were
used in a computational fluid dynamic analysis to ascertain fluid-flow patterns within the
nose. Comparisons were made to a phylogenetic sample of extant sauropsids, including
Uromastyx aegyptiacus which has a similarly shaped nasal capsule. Heat transfer was
modeled within the nose based on assumptions of core body temperature and blood-flow
distribution. A variety of environmental temperatures were compared to assess potential
nasal thermoregulatory capacities. Estimated respiratory variables suggest that P. mirus
and E. tutus would require 229-682 calories to warm one breath of 15°C air to an
estimated body temperature of 35°C. Results of our analysis indicated that the constricted
and convoluted nasal passages of both P. mirus and E. tutus produced largely laminar
flow through the nasal airway, coupled with standing vortices along the various
contortions. These airflow patterns resulted in increased air transit times that enhanced
airway-nasal-wall interactions. Assuming extensive blood flow to the nasal airway, such
airway-nasal-wall interactions indicate that both ankylosaurs had the potential to
extensively modify the heat content of respired air, affecting its moisture-holding
capacity and reducing respiratory evaporative water loss. This potential to warm inspired
air would, in turn, provide a reservoir of cooled blood that could be shunted to the brain,
maintaining stable cerebral temperatures during times of heat stress. The ability of these
convoluted airways to modify the heat content of respired air in lieu of traditionally
conceived respiratory conchae supports the position that conchae are one of multiple
solutions for air conditioning. These potential thermal properties of the airway do not rule
out other functions, such as vocal resonance, and may provide a means of discriminating
their relative importance. Airways that were 'overbuilt' for air conditioning could suggest
alternative functions for their morphology.
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Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

DENTAL MICROWEAR TEXTURE ANALYSIS OF PECCARIES ACROSS
SPACE AND TIME: ASSESSING DIETARY VARIATION OF EXTANT AND
EXTINCT PECCARIES IN THE AMERICAS
BRADHAM, Jennifer, Vanderbilt University, Nashville, TN, United States of America,
37203; DESANTIS, Larisa, Vanderbilt University, Nashville, TN, United States of
America

Glacial and interglacial periods of the Pleistocene document rapid climate
fluctuations, forcing some species to adjust their diets in response to alterations in
vegetation. For example, geochemical analyses have demonstrated that peccaries, such as
Platygonus, increased the proportion of C, vegetation they consumed with interglacial
warming. Further, both modern and extinct members of the clade Tayassuidae are known
to heavily influence landscape composition through seed dispersal and seed predation;
however, little is known about how their diets vary over both space and time. Dental
microwear texture analysis (DMTA), the three-dimensional analysis of microscopic wear
features resulting from food processing, provides information on approximately the last
two weeks of an animal's diet and can help clarify if both modern and fossil peccaries had
similar diets. Here, we assessed whether Platygonus consumed harder food items than
Mpylohyus, consistent with morphological interpretations, during the Pleistocene. Further,
we compared these extinct peccaries to the extant white-lipped peccary (Tayassu pecari)
and the highly generalized collared peccary (Pecari tajacu). DMTA suggests differences
in dietary preferences within and among extant and extinct taxa. Diets of extinct
peccaries were highly generalized and they likely consumed both tough and brittle food
items, as evidenced by variable anisotropy and complexity, respectively. In particular,
Platygonus may have consumed more brittle food items than Mylohyus, consistent with
morphological differences. Platygonus also had greater complexity than white-lipped
peccaries, suggesting they consumed harder objects than white-lipped peccaries do today.
Amongst extant peccaries, white-lipped peccaries may consume tougher and less brittle
food items than the collared peccaries, although dietary behavior of both peccaries can
vary spatially and temporally. Collectively, these data suggest that extinct peccaries had
highly generalized diets similar to peccaries today; however, Platygonus may have been
more generalized in its diet and consumed food items with similar textural attributes to
those consumed by the extant generalist collared peccary.

Education and Outreach Poster Session (Poster displayed November 5 — 8)

BRINGING FOSSILS TO LIFE: INTERACTIVE OUTREACH IN THE
CLASSROOMS OF ALBERTA

BRADLEY, Gavin, University of Alberta, Edmonton, AB, Canada, T6G0X6;
CAMPBELL, Michelle, University of Alberta, Edmonton, AB, Canada; BURNS,
Michael, University of Alberta, Edmonton, Edmonton, Canada

The University of Alberta recently saw its 50" anniversary and the launch of its first
Massive Open Online Course. Building on this successful year for paleontology, new
approaches were assumed to broaden the reach of paleontological knowledge in Alberta.
To reach a generation for whom information is readily available and increasingly tactile,
the challenge of modern outreach is to present research in interactive and dynamic ways.
This ideology was adapted in numerous ways by the University of Alberta across the
province during the past year.

In conjunction with Edmonton Science Outreach Network, palacontology was
incorporated into the recently revised Alberta Elementary School Curriculum, under the
‘Investigation & Interpretation’ module. An interactive ‘dinosaur footprints activity’ in
which children, grades 3-6, interpreted trackways and created their own scenarios with
moveable footprint cut-outs, developed their critical thinking and problem solving skills
using palaeontological examples. While an interactive core to these outreach visits was
important, the activity was also not reliant on expensive teaching aids, making it
accessible to schools of varying incomes and demographics.

Expanding the range of our interactive outreach, ‘Fossils in the Classroom’ visits
were made to elementary and high schools. Varying in skill level, the hands-on
investigations such as determining an animal’s diet, shape, and locomotion based on
fossils proved the most stimulating aspect of these visits. During tours of the
Palaeontology facilities at the University, students not only received a traditional
presentation, but also undertook ‘mineral hunts’, worksheets based on museum
specimens, fossil rubbings, and reconstructions of disarticulated fossils. Culminating this
interactive approach was our involvement in ‘The School of Witchcraft and Wizardry”,
hosted by ‘Let’s Talk Science’. Over 800 children participated in a ‘mythical creature
bingo’ designed to familiarise them with fossil organisms through the medium of Harry
Potter, receiving overwhelmingly positive feedback.

Traditional lectures remain an effective educational tool at niversity level, but rarely
fulfill the teaching objectives desired by elementary school curriculums, nor reach the
levels of creative stimulation conducive to higher learning amongst younger students.
Thus, based on outreach efforts by the University of Alberta in the past year, an
interactive approach involving hands-on activities is recommended to truly bring fossils
to life in the classroom.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

GREGARIOUSNESS IN GORGOSAURUS: STUDYING SOCIAL BEHAVIOUR
IN NON-AVIAN THEROPOD DINOSAURS (DINOSAURIA: SAURISCHIA)
BRADLEY, Gavin, University of Alberta, Edmonton, AB, Canada, T6G0X6; CURRIE,
Philip, University of Alberta, Edmonton, AB, Canada

The conspicuous lack of research concerning the behavior of juvenile theropod
dinosaurs is not a quirk of the interests of palacontologists, but rather the culmination of
two well recognized problems within the discipline: the sparseness of the juvenile fossil
record, and the subjectivity of behavioral evidence. Predominantly using two specimens
of Gorgosaurus libratus (UALVP 49500 and UALVP 10), a juvenile and adult collected
by the the University of Alberta, a multi-disciplinary analysis was undertaken in order to
reveal how dependent on a pack environment juvenile Gorgosaurus may have been.

Due to the subjectivity of what constitutes social behavior, a comprehensive review
of extant animals was conducted and a relative scale of sociality compiled, ranging from
limited social behavior, for example nest emergence in iguanas, to complex social
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behavior, for example pack hunting in lions. A similar review has been made of fossil
evidence and a juvenile Gorgosaurus libratus (UALVP 49500) from the Campanian-aged
Dinosaur Park Formation, Alberta was described, identifying morphological features with
potentially social applications, such as the genus-specific orientation of the lacrimal
horns.

As the level of precociality of juvenile dinosaurs would have heavily influenced their
ability to survive independently of a pack environment, the most comprehensive
reconstruction of Gorgosaurus growth rates to date was undertaken. From histological
sections of amedullar bones from numerous specimens, including UALVP 49500 and
UALVP 10, age at death estimations were made by counting lines of arrested growth.
These were plotted against body mass estimations, constructed using femoral
circumferences, to give an impression of Gorgosaurus libratus life history; initial results
suggest more rapid juvenile growth rates than previously thought. Similarly, tooth
replacement rates based on lines of von Ebner observed in thin sections of maxillary teeth
suggest more rapid replacement in juveniles than adults.

The implications of these increased growth and tooth replacement rates in juveniles
may be contextualized using the previously mentioned modern analogues. For example,
they may be a product of early independence, as with modern tigers, or a response to
early agonistic behaviour, akin to modern alligators. Whichever interpretation is
supported, we here demonstrate that through the use of modern analogues, description
and histology, the historical problems of studying social behavior in dinosaurs may be
circumvented.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

REUNITING THE 'HEADLESS WONDER' CORYTHOSAURUS EXCAVATUS
(DINOSAURIA: HADROSAURIDAE) HOLOTYPE SKULL WITH ITS
DENTARY AND POSTCRANIUM

BRAMBLE, Katherine, University of Alberta, Edmonton, AB, Canada, T6G 2E9;
TORICES, Angelica, University of Alberta, Edmonton, AB, Canada; BURNS, Michael
E., University of Alberta, Edmonton, AB, Canada; CURRIE, Philip, University of
Alberta, Edmonton, AB, Canada

In 1920 a Corythosaurus skull was 'head hunted' from Alberta, Canada by George F.
Sternberg. This skull is now part of the University of Alberta collection (UALVP 13).
Based on this skull and comparisons with the Corythosaurus casuarius holotype (AMNH
5240), a new species was named: Corythosaurus excavatus. In 1992 a right dentary was
collected from a multitaxic bonebed in Dinosaur Provincial Park, Alberta, whereas
associated postcranial material was left behind. Nine years later archeological evidence
lead researchers to believe the dentary and postcranial material may belong to the C.
excavatus holotype skull. With this information available, the University of Alberta
collected the postcranial material in 2012. Using measurements from other corythosaurs,
bivariate correlations were used to determine if these elements belong to the holotype
skull.

For all corythosaurs, the Spearman's rho significantly correlates the skull length and
the length of the dentary as well as the height of the coronoid process. When the UALVP
13 skull and potential dentary measurements are added, the correlation between the skull
length and length of the dentary decreases whereas the the correlation between the skull
length and height of the coronoid process increases. The results lead us to conclude that it
is possible that the dentary and skull belong to the same specimen. However, it is equally
possible that the dentary merely belongs to a skull from a similarly sized corythosaur.

There are statistically significant correlations among postcranial elements and also
with multiple cranial and postcranial measurements for all corythosaurs. With the
addition of UALVP 13, there are fewer statistically significant cranial/postcranial
correlations, although there are more statistically significant correlations with the
postcranial material. These results indicate that the postcranial material collected in 2012
belongs to the same corythosaur but they do not belong to the UALVP 13 skull.

Because many large vertebrate fossil specimens were and are not always collected in
their entirety, holotype and other significant specimens among them, this method may be
used to add to the body of anatomical knowledge that may be lacking for some taxa.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

BUILD-A-BIRD: QUANTIFYING HARD AND SOFT TISSUE PARAMETERS IN
MODERN AVES TO IMPROVE 3D FOSSIL RECONSTRUCTIONS
BRASSEY, Charlotte, Natural History Museum, London, London, United Kingdom

The reconstruction of body mass and segment inertial properties in fossil species is a
fundamental challenge facing paleontologists. Body mass is an important pre-requisite
upon which detailed biomechanical studies (including finite element analyses, multibody
dynamic analyses and aerodynamic performance studies) rely. Yet disagreement still
exists over how to calculate this basic descriptor of size for extinct species. With the
increasing availability of 3D imaging techniques (such as computed tomography, LIDAR
and photogrammetry), volumetric methods for estimating mass have become popular.
Volumetric methods benefit from incorporating the maximum amount of information
available from the skeleton into calculations, and are less liable to biasing due to
exceptionally robust/gracile bones than methods based on isolated elements. Yet
volumetric reconstructions are heavily influenced by the skeletal mount upon which they
are based and require input values for density derived from relevant modern species.
Unfortunately, such data from modern specimens are sparsely available and
inconsistently reported.

In this study, I investigate the variation in hard and soft tissue parameters in modern
Aves in order to provide a solid groundwork upon which future volumetric
reconstructions of fossil birds and dinosaurs may be built. Using a CT dataset comprised
of whole carcass scans of palacognaths and neognaths (including Anseriformes,
Galliformes, Columbiformes and Passeriformes), I quantify parameters of interest such as
maximum carcass density (as defined by skin envelope extent), ribcage convexity,
intervertebral spacing and sternal placement.

Avian carcass density values calculated here are both higher and less variable than
previously published values, suggesting air-sacs and feathers act not only to decrease
density but also introduce variability into live bird body density. Intervertebral spacing as
a percentage of total neck length is variable, both across avian orders and between
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closely-related taxa, contributing 2-8% of total length. Convexity of the ribcage is highly
conserved across sampled avian taxa, suggesting trunk volume can be accurately
estimated in instances of articular facet preservation. When ribs are extensively damaged
of absent, the position of the sternum may be estimated on the basis of vertebral and
pelvic landmarks. The data presented here are of interest to those working in the field of
fossil reconstruction, for whom the loss of soft tissue structures and fossil deformation
are on-going challenges.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

LONG-TERM AVIAN EGG DECAY EXPERIMENT: ACTUOTAPHONOMIC
DATA FOR THE INTERPRETATION OF THE FOSSIL RECORD
BRAVO, Ana Maria, Instituto Geoldgico y Minero de Espafia, Madrid, Spain; MARTIN-
ABAD, Hugo, Universidad Auténoma de Madrid, Madrid, Spain, CAMBRA, Oscar,
Universidad Auténoma de Madrid, Madrid, Spain

Sauropsid eggshells are relatively common in the fossil record, whereas eggs and
embryos are less frequently encountered. Aside from paleobiological reasons, differential
preservation of eggs, eggshells and embryos in the fossil record may be the result of
taphonomic processes. A long-term experiment has been carried out in order to explore
early taphonomic alteration mechanisms on a sample of avian eggs. Eight hen eggs were
buried in containers filled with coarse grained sands or grey marls and saturated with
either fresh or marine water. The containers were covered and kept isolated under stable
conditions over more than six years. At the end of the experiment, important differences
are appreciated, according to the sediment and water conditions. Eggs covered by marine
water tend to remain complete, whereas all eggs covered by freshwater are fragmented.
Likewise, eggs buried in sand rose to the surface, whereas eggs buried in marl tended to
remain mostly or completely buried. Egg contents are preserved in all cases as dried
membranes and tissues, bones and feathers, or mummified embryos. However, those
buried in marls are better preserved, their remains even distinguishable by differential
tissue coloration and consistency. No sediment was found inside the eggs, which suggests
that the sediments dried before cracks appeared on the eggshells. In summary, the results
suggest that sediment granulometry and water characteristics may influence some early
taphonomic processes, such as egg displacement and breakage. Thus, some features that
have historically been interpreted as of biological origin (e.g., egg openings described as
hatching windows) might have actually been the result of early stages of decomposition.
As a conclusion, this kind of actuotaphonomic experimentation provides useful tools for
the interpretation of the paleoenvironmental conditions of a vertebrate fossil site where
eggs have been preserved.

Technical Session XIII (Friday, November 7, 2014, 4:00 PM)

THE HYOID ARCH AND BRAINCASE OF ACANTHODES AND THE
CHONDRICHTHYAN AFFINITIES OF ACANTHODIANS
BRAZEAU, Martin, Imperial College London, Ascot, United Kingdom; DE WINTER,
Valerie, Naturalis Biodiversity Centre, Leiden, Netherlands

Acanthodes bronni from the Permian of Lebach, Germany, has been central to the
debate on modern gnathostome origins for most of the past 100 years. It is the only
acanthodian taxon for which well-preserved, three-dimensional braincase material is
known. Because of this, it has been pivotal to the question of the systematic placement of
acanthodians and the character transformations leading to the origin of osteichthyans and
chondrichthyans. In spite of the quality and quantity of Acanthodes braincase material, a
satisfactory braincase reconstruction has remained elusive. Even the most recent
reconstructions imply problematic relationships between visceral arches and cranial
nerves. The overall appearance of the braincase is superficially osteichthyan-like, but
recent work has revealed previously unrecognized chondrichthyan-like characters.
Unfortunately, many of these chondrichthyan-like traits, are not demonstrable
chondrichthyan synapomorphies, leaving some conflict in phylogenetic trees placing
Acanthodes on the chondrichthyan stem. Using a combination of computed tomography
scanning and direct examination of specimens, we offer a new reconstruction of the otic
side wall and hyoid arch of Acanthodes bronni. We revise the morphology of the hyoid
arch, demonstrating that it lacks an unossified segment seen in most previous
reconstructions. This allows us to establish its correct orientation with the braincase and
upper jaw. By direct re-examination of three-dimensional braincase material, we are able
to substantially revise interpretations of the otic capsule sidewall. Consistent with our
reconstruction of the length and orientation of the hyomandibula, we show that it
articulated on the otic capsule sidewall, beneath the jugular vein, a condition seen only in
shark-like chondrichthyans. The significance of these reinterpretations lies in the
consistent alternative conditions in outgroups, such as placoderms and osteichthyans.
This clear polarity corroborates the recently revived hypothesis that all acanthodians are
in fact stem chondrichthyans, helping to settle one of the long-standing problems in early
gnathostome evolution. Furthermore, it demonstrates that osteichthyan-like conditions in
the braincase of Acanthodes are either convergent or gnathostome symplesiomorphies.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

WYOMING MEGATRACKS AND MEGATRACKSITES: WHEN SIZE
MATTERS HOW DO THEY MEASURE UP?
BREITHAUPT, Brent, BLM - Wyoming, Cheyenne, WY, United States of America,
82003; MATTHEWS, Neffra, US Bureau of Land Management, Denver, CO, United
States of America; PINUELA, Laura, Museo del Jurasico de Asturias, Colunga, Asturias,
Spain; GARCIA-RAMOS, José Carlos, Museo del Jurasico de Asturias, Colunga,
Asturias, Spain; CONNELY, Melissa, School of Science, Casper, WY, United States of
America

Megatracks and megatracksites are unique ichnological phenomena. Megatracks (i.e.,
tracks over 1.25 meters in size) form by the dynamic interaction of a large animal with a
pliant substrate creating oversized footprints. Megatracksites are regionally extensive
track-bearing horizons representing complex community dynamics. Although true
megatracks and possible megatracksites were not reported in Wyoming until the 1990s,
spectacular claims and sporadic ichnological discoveries were noted since the first
dinosaur track was discovered by F.V. Hayden in 1868. The enormous megatracks
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(sauropod pes impressions) from the Morrison Formation at Como Bluff closely resemble
in size and morphology those of Gigantosauropus from the Upper Jurassic Terefies
Formation of the Asturias region of Spain. Although it is unlikely that these tracks
represent the footfalls of unknown gigantic sauropods, they are taphonomically unusual
ichnological features that deserve thorough documentation and comparison. Also at the
end of the end of the 20th century, reports of dinosaur tracks in the Middle Jurassic
Sundance Formation of Wyoming's Bighorn Basin eventually led to thousands of
primitive tetanurine theropod footprints (Carmelopodus) being documented in the
Sundance Ichnofaunal Province, which is moderately extensive and rich in dinosaur
tracks where gregarious activity is preserved. More prospecting of the track-bearing unit
may prove this to be part of a megatracksite, although high concentrations of tracks alone
do not qualify it as such. Fortunately, documenting Wyoming”s largest tracks and
tracksites no longer requires a mega effort or expense, as combining traditional
techniques with state-of-the-art-digital data collection methods is very efficient.
Photogrammetry has proven to be a noninvasive, cost effective and highly accurate
method of collecting 3D digital data. Overlapping stereoscopic imagery capture for areas
of large aerial extent can be systematically captured utilizing a variety of platforms to
achieve submillimeter precision. These platforms include monopods, tripods, blimps,
helicopters, ultralights, airplanes, robotic imaging heads (e.g., Gigapan) and unmanned
aerial systems (UAS). These digital data are being used to document, analyze, interpret,
and compare the unique ichnological features in Wyoming and the West with those from
Europe and around the world to better understand ichnomorphological characters, track
formation, and taphonomy, as it relates to behavioral dynamics and dinosaur
paleoecology.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

PHYLOGENETIC ASSESSMENT OF BATHYGNATHUS BOREALIS, A
DERIVED SPECIES OF DIMETRODON FROM CANADA
BRINK, Kirstin, University of Toronto, Mississauga, ON, Canada, L5L 1C6; EVANS,
David, Royal Ontario Museum, Toronto, ON, Canada; MADDIN, Hillary, Carleton
University, Ottawa, ON, Canada; REISZ, Robert, Univ of Toronto at Mississauga,
Mississauga, ON, Canada

Bathygnathus borealis, is one of the first vertebrate fossils known from Canada. The
holotype and only known specimen is a partial snout with upper dentition of a presumed
sphenacodontid from the Kungurian-aged redbeds of Prince Edward Island. Due to its
incomplete nature, assessment of the systematic position of Bathygnathus within the
context of a cladistic analysis has never been performed. However, recent recognition of
the phylogenetic utility of tooth characters in sphenacodontids now allows for a modern
phylogenetic evaluation of Bathygnathus. The specimen has at least one precaniniform
tooth, an enlarged caniniform tooth twice the apicobasal length of the postcaniniforms,
and nine or more postcaniniform teeth. The teeth are labio-lingually compressed, convex
labially, and possess mesial and distal carinae with large denticles. CT data shows that
the tooth roots are elongate and do not possess plicidentine. These tooth characters
suggest a close relationship between Bathygnathus and Dimetrodon. However,
Bathygnathus appears to have a large facial exposure of the septomaxilla, which is
typically viewed as a characteristic of therapsids. Phylogenetic analysis of
sphenacodontids and basal therapsids suggests that Bathygnathus is more closely related
to Dimetrodon than to basal therapsids, and is deeply nested within the Dimetrodon clade
as the sister to D. grandis. The presence of the enlarged septomaxilla may be
autapomorphic for Bathygnathus, or may be a characteristic of derived species of
Dimetrodon, never before preserved in articulation in D. grandis. Furthermore, the
generic name Bathygnathus has precedence over Dimetrodon in the literature, and the
results of this analysis reinforce the need for a taxonomic overhaul of Dimetrodon.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

COMPARISON OF CRUSHING FUNCTION IN PSEUDOTRIBOSPHENIC
MOLARS OF HALDANODON EXSPECTATUS (MAMMALIAFORMES,
DOCODONTA) WITH TRIBOSPHENIC MOLARS OF DIDELPHIS
MARSUPIALIS (MAMMALIA, MARSUPIALIA)

BRINKKOTTER, Janka, Steinmann-Institut, Universitit Bonn, Bonn, Germany;
SCHWERMANN, Achim, Steinmann-Institut, Universitdit Bonn, Bonn, Germany;
MARTIN, Thomas, Steinmann-Institut, Universitit Bonn, Bonn, Germany

The Mesozoic pseudotribosphenic docodonts evolved a crushing function in their
molars convergent with tribosphenids in an early stage of mammalian evolution. This
study compares the molar crushing function of the Late Jurassic docodont Haldanodon
exspectatus with that of the extant Didelphis marsupialis with tribosphenic tooth
morphology. For the comparative reconstruction of the chewing paths, Occlusal
Fingerprint Analyser (OFA) 3D models and striation maps were used.

In contrast to tribosphenic occlusion, where the protocone moves into the basined
talonid, the pseudoprotocone (large cusp X) of Haldanodon occludes mesiolingually to
the mesially placed pseudotalonid basin. Only the more distally situated small cusp Y
occludes into the pseudotalonid basin where it conducts a grinding function. In Didelphis,
grinding occurs at the distolingual and distobuccal margin of the proportionally much
larger talonid. Simultaneously, crushing also occurs within the talonid basin and the
hypoconid conducts a crushing function within the closed trigon basin. In Haldanodon,
crushing mainly takes place within the distally open pseudotrigon basin and is conducted
by cusp b.

For both taxa, the OFA analysis showed two phases during the power stroke
separated by centric occlusion, although they differ in angle and direction. By tracing the
contact area for each facet through time, the change from shear-cutting to grinding in
phase I of Didelphis is very well pursuable. In phase II only grinding occurs. In
Haldanodon, shear-cutting and crushing cannot be distinguished because they occur at
the same time and the crushing motion produces no facets. Grinding only occurs at the
very end of phase I immediately before centric occlusion. In phase II only shearing
occurs.

While the crushing is not yet comparable, the amount of grinding in Didelphis is
much higher than in Haldanodon and the basins involved are more closed. That is why
compression seems to be carried out more efficiently in Didelphis molars. Nevertheless,
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the crushing function in Haldanodon molars is much more prominent than suggested so
far.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

DETRITAL ZIRCONS PROVIDE MAXIMUM DEPOSITIONAL AGE
BRACKET FOR THE XIASHAXIMIAO FORMATION, SICHUAN, CHINA
BRITT, Brooks, Brigham Young University, Provo, UT, United States of America,
84602; EBERTH, David, Royal Tyrrell Museum, Drumheller, AB, Canada; CLARK,
James, George Washington Univ, Washington, DC, United States of America; PENG,
Guangzhao, Zigong Dinosaur Museum, Zigong, China; SHAN, Jian, Zigong Dinosaur
Museum, Zigong, China; XU, Xing, Institute of Vertebrate Paleontology &
Paleoanthropology, Beijing, China; FUKUI, Kevin, Brigham Young University, Provo,
UT, United States of America; CHRISTIANSEN, Eric, Brigham Young University,
Provo, UT, United States of America; SCHEETZ, Rodney, Brigham Young Univ, Provo,
UT, United States of America

The Xiashaximiao Formation of Zigong, Sichuan, China has produced a diverse
vertebrate fauna including an array of articulated dinosaurs (e.g., the sauropods
Shunosaurus and Omeisaurus, and stegosaurid Huayangosaurus). The formation has long
been assigned to the Middle Jurassic based on palynomorphs, bivalves, conchostracans
and dinosaurs. We test the Middle Jurassic age hypothesis by providing the first
radiometric ages for the formation. These ages were obtained by LA-ICP-MS (laser
ablation inductively coupled mass spectrometry) techniques at the LaserChron Center at
the University of Arizona.

Five sedimentary rock samples were collected from the Zigong Dinosaur Museum
site, two of which yielded abundant detrital zircons. A well-sorted sandstone from near
the base of the museum”s bone-bearing lithosome (i.e., the quarry matrix) yields a
youngest peak age of 178.3 £1.7 Ma based on 11 euhedral zircons. A clay-rich sandstone
bed circa 10 m higher in the section yields a youngest peak age of 177.1 +1.7 Ma based
on 23 euhedral zircons. These ages are indistinguishable from each other, suggesting the
zircons were derived from the same source. Abundant muscovite, lesser garnet, epidote,
strained polygranular quartz, and small clasts with granoblastic textures and accessory
minerals in both samples indicate a metasedimentary source for the clastics.
Cathodoluminescence (CL) images of the youngest zircons appear to have normal
magmatic zonation. Thus, the crystals providing the youngest ages may be magmatic, not
metamorphic, in origin.

These latest Early Jurassic ages provide a maximum depositional age for the
Xiashaximiao Formation and do not argue against the standard biochronologic ages for
the Xiashaximiao Formation. The youngest zircons may have been reworked from a
nearby Early Jurassic igneous source that remains unidentified. This research was
supported by NSF award EAR 0922187.

Symposium 3 (Friday, November 7, 2014, 11:30 AM)

GHARIAL BIOGEOGRAPHY, CONFLICTING SIGNALS, AND
PHYLOGENETIC ENTMOOTS
BROCHU, Christopher, Univ of lowa, Iowa City, IA, United States of America, 52242-
1319

Although morphological and molecular data sets are strongly congruent over most
aspects of crocodylian phylogeny, they conflict over the relationships and divergence
timing of the living gharials Gavialis gangeticus and Tomistoma schlegelii, both of which
are currently found only in fresh water in Asia. These support very different historical
biogeographic scenarios; either the two gharials share an Asian freshwater-dwelling
ancestor during the Cenozoic, or they last shared a common ancestor in the Late
Cretaceous and independently became limited to nonmarine settings from North Atlantic
shallow marine ancestors. Combined-data and molecular scaffold analyses including
fossils both support the close relationship between Gavialis and Tomistoma preferred by
molecular data, but they also put the Late Cretaceous through Paleocene 'thoracosaurs' on
the Gavialis line, as supported by morphological data, suggesting that the common
gharial ancestor was a coastal Laurasian crocodylian. But whether these reflect actual
relationships or a topological compromise between strongly conflicting signals is an open
question - they support a clade recovered in molecular analyses, but with a divergence
time 20 or more million years older than the dates supported by the same data. Analyses
with fossils that constrain Gavialis and Tomistoma to a late Paleogene split may more
precisely reflect molecular evidence, but they require arbitrary decisions about clade
membership not independently supported by either data set. They do, however, continue
to support a common gharial ancestor that was at least capable of crossing substantial
marine barriers, which is consistent with the presence of oral and glandular features in
both gharials that allow tolerance of salt water. Studies using the results of phylogenetic
analyses often use one tree, but in cases like this, it might be more advisable to consider
trees supported by different data sets and combined-data trees independently, and to
regard different scenarios supported by these trees as equally viable, while further
information is collected to resolve remaining conflicts intrinsic to the data.

Romer Prize Session (Thursday, November 6, 2014, 11:45 AM)

INNOVATION, EXTINCTION AND RATES OF CLADOGENESIS IN EARLY
AMNIOTES
BROCKLEHURST, Neil, Museum fiir Naturkunde, Berlin, Berlin, Germany

Tree shape analyses are a popular method of inferring the timing of shifts in the rate
of cladogenesis and their location within the Tree of Life. Many such studies have
attempted to infer a causal relationship between these diversification shifts and
temporally coincident events such as the evolution within that clade of "key innovations".
However, the evidence for such causal relationships is often circumstantial. It is more
beneficial to first examine the more general patterns of cladogenesis and diversification
within a larger group.

In this study I investigated the patterns of cladogenesis during the early evolution of
the Amniota from the Carboniferous until the Triassic, testing whether diversification rate
shifts tend to coincide with the appearance of evolutionary innovations. A supertree of
amniote relationships was generated and subsequently subjected to an analysis of tree
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topology to infer the timing and location of diversification shifts. Origination rates within
clades that have evolved evolutionary innovations such as herbivory and a secondarily
aquatic lifestyle are compared to background rates. These analyses demonstrate that shifts
in the rate of diversification within early amniotes tend to occur during periods of
elevated extinction. There is a significant correlation between extinction rate and the
number of substantial diversification shifts identified within the amniote phylogeny
during each substage. Mass extinction events, such as Olson's extinction, the end-
Permian mass extinction and a Ladinian extinction, all coincide with numerous and large
diversification shifts. While there are shifts coinciding with the evolution of innovations
and origination rates are higher within those clades that evolve innovations such as
herbivory and an aquatic lifestyle, the elevation of origination rates again occurs during
times of elevated extinction, rather than at the first appearance of such novelties. It is
suggested that such innovations do not cause diversification shifts, but allow the survival
and subsequent radiation of the lineage following extinction events. This study highlights
the importance of performing such analyses on a larger scale to observe the general
patterns of diversification before interpreting specific shifts.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

THE BRAINCASE OF SATURNALIA TUPINIQUIM AND THE EVOLUTION OF
THE BRAINCASE IN SAUROPODOMORPHA
BRONZATI , Mario, Ludwig-Maximilians-Universitdt, Munich, Germany; LANGER,
Max, Univ Sao Paulo, Ribeirao Preto, Brazil; RAUHUT, Oliver W., Bayerische
Staatssammlung fur Palaontologie und Geologie, Munchen, Germany

The morphological disparity among sauropodomorph dinosaurs represents an
interesting case to study morphological change within a lineage. The 'prosauropods',
basal representatives of the group, were generally regarded as conservative with respect
to their general morphology. Recent studies show that the evolution of the peculiar
postcranium and feeding apparatus of the sauropods happened through a series of
morphological transformations that took place within basal sauropodomorphs. However,
the modification of the braincase from basal saurischians to sauropods has not yet been
analyzed in detail in a phylogenetic framework. In this context, the braincase of
Saturnalia tupiniquim, a basal sauropodomorph from the Late Triassic of Brazil, provides
important information on the evolution of this complex structure within the lineage.
Saturnalia shows a mixture of characters seen in basal and more derived
sauropodomorphs. In lateral view, the components of the braincase floor are not aligned
as in the basal sauropodomorphs Efiaasia and Pantydraco. In Saturnalia, the occipital
condyle is positioned above the level of the basal tuberae, and the latter slightly above the
level of the basipterygoid processes and the parasphenoid rostrum, similar to the
condition of more derived forms, such as Plateosaurus. As in Efraasia and Pantydraco
the basipterygoid processes are shorter than the height of the braincase. However, in
Saturnalia, the basipterygoid processes project not only ventrolaterally but also
anteriorly. The basal tubera project ventrolaterally and there is a depression in the
basiphenoid between them. In posterior view, this depression is continuous with an
inverted V-shaped incision between the tubera. A unique condition of Saturnalia is the
presence of a well-developed horizontal lamina projecting laterally in the basisphenoid,
resulting in a concavity in the lateral wall of the bone in this region. Recoding braincase
characters of Saturnalia in previously published datasets did not result in any substantial
modification regarding the relationships of basal sauropodomorphs. However, initial
comparisons with other taxa reveal the great potential of characters related to this part of
the skeleton, which so far represents less than 5% of the characters employed in
phylogenetic analyses of basal Sauropodomorpha.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

DENTAL DEVELOPMENT PRESERVES POPULATION FLUCTUATIONS IN
WILD UNGULATES: THE PRESENT IS THE KEY TO THE PAST
BROWN, Caitlin, UCLA, Los Angeles, CA, United States of America, 90095;
RINALDI, Caroline E., Univ of Missouri School of Medicine, Kansas City, MO, United
States of America; VAN VALKENBURGH, Blaire, Univ of California Los Angeles, Los
Angeles, CA, United States of America

Although species abundance is notoriously difficult to ascertain from fossil
assemblages because of biases in preservation (e.g., body mass or habitat preference),
teeth may provide a window into relative population density. Mammalian teeth fossilize
exceptionally well and are sensitive to metabolic stress during their formation, yielding
an indelible record of an individual's health during development. In particular, the
formation of enamel and dentine can be inhibited by food limitation, a condition that
often characterizes high-density ungulate populations. To characterize the impact of food
limitation on dental development, we focused on two exceptionally well-studied
populations for which fluctuations in density and environmental factors are known:
moose (Alces alces) of Isle Royale National Park, Michigan (born 1959 -1998) and elk or
wapiti (Cervus canadensis) of Yellowstone National Park, Wyoming (born 1979-2009).
Data from the study of 80 Isle Royale moose document a significant increase in enamel
defects (hypoplasias) under high-density conditions relative to low-density on the island
and mainland Ontario. Post-weaning enamel hypoplasias were unequally distributed
across the crowns. Under high-density conditions, variance in mandible length increases
as a result of a greater number of individuals with short mandibles in both sexes. A
variety of osteological signs point to food limitation in 123 surveyed elk from
Yellowstone, albeit at much lower frequencies than in the Isle Royale samples. Elk
hypoplasias were not constrained to a particular tooth or cusp. Additionally, the elk teeth
are distinguished by enamel that was chipped and subsequently worn during life. Tooth
roots from a subset of the surveyed animals were histologically analyzed to examine the
relationship between circadian dentine appositional growth rates and population density
during the post-weaning period, an approach that generates a higher-resolution record of
development. In conjunction with dental attrition data from predators, this two-part
approach has the potential to elucidate the relative densities of extinct predators and their
prey, a vital insight into the ecology of ecosystems in the past.
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Romer Prize Session (Thursday, November 6, 2014, 11:30 AM)

QUANTITATIVELY TESTING EVOLUTIONARY MODES IN
CENTROSAURINE CERATOPSIDS (ORNITHISCHIA, DINOSAURIA) FROM
THE DINOSAUR PARK FORMATION (LATE CRETACEOUS) OF ALBERTA,
INCORPORATING ANALYSES OF MISSING DATA IN MORPHOMETRICS,
AND STRATIGRAPHIC UNCERTAINTY

BROWN, Caleb, Royal Tyrrell Museum, Drumbheller, AB, Canada, T0J 0Y0

Discerning modes of evolution and patterns of speciation through deep time remain
enduring questions in paleobiology. Recent work has focused on developing robust
methods for testing and fitting evolutionary models to samples of fossils across
stratigraphic axes to permit more rigorous testing of evolutionary hypotheses in the fossil
record, but applications have largely been restricted to invertebrates.

Modes and mechanisms of Late Cretaceous dinosaur evolution are hotly debated
since the proposal that North American diversity could be accounted for by high rates of
anagenensis in few lineages. However, this hypothesis has yet to be tested in a
statistically robust model-based framework. The fossil record of Centrosaurus apertus
represents an ideal dataset upon which to quantitatively test these predictions due to large
sample sizes from stratigraphically staggered monodominant bonebeds, with at least 16
bonebeds through 28 m of strata representing ~500 000 years. These bonebeds represent
mass kills, allowing the unique possibility of measuring morphological variation in a time
series of population-level samples. Analyses were also performed to quantify limitations
such as missing data, small sample size, and stratigraphic error, and to inform best
practices for overcoming them. Simulation studies of extant data indicate that removal of
incomplete specimens introduces more error than proper estimation of missing
landmarks, and document the rate of type I and II errors resulting from sample size.

Morphometric variables for the entire skull, nasal horn, postorbital horn, and parietal
were tested against their stratigraphic occurrence utilizing traditional correlation methods
and evolutionary model fitting using time-series analysis. This is the first implementation
of these methods to a dinosaur sample, and one of the few studies possible in terrestrial
vertebrates. Importantly, this is the first study of its kind to be carried out on an entire
suite of non-dental skull characters, including diagnostic cranial ornamentation. Results
find no support for a directed morphological change predicted by the anagenesis
hypothesis, but indicate morphological stasis and/or stochasticity over the studied
interval. These results are also robust to multiple simulations of stratigraphic uncertainty
and error (i.e., down-cutting relationships), and indicate that the well-documented faunal
turnovers in the Dinosaur Park Formation are likely due ecological replacement of related
taxa due to habitat tracking during a transgressive cycle.

Preparators' Symposium (Saturday, November 8, 2014, 2:00 PM)

A BETTER MODEL FOR TEACHING PALEONTOLOGICAL LABORATORY
METHODS IN NORTH AMERICA

BROWN, Matthew, The University of Texas at Austin, Austin, TX, United States of
America, 78758

Laboratory training in paleontology has historically been limited to apprenticeship
and on-the-job training models, with options for academic or professional credentials
being non-existent in much of the world. The absence of standardized training has
impeded opportunities for the professional development of career track laboratory
workers. In contrast, similar fields, such as art conservation, have been practicing
research based advances and training since the early 20™ century. The Fogg Museum at
Harvard established one such program in the same year as alandmark work on modern
methods in paleontology. However, training in art and artifact conservation continued to
expand through the rest of the century, resulting in graduate level university instruction
supported by an active literature and professional organizations. In the modern era, it has
only been in recent decades that paleontology methods have had a popular venue, through
platform and poster presentations at professional meetings. Many of the techniques,
philosophy, and best practices shared in these formats have not been committed to print
outside of published abstracts.

To help facilitate the creation of a body of knowledge in the field, The University of
Texas at Austin (UT) has coordinated several initiatives aimed at teaching core methods
in laboratory, field, and collections practices. The cornerstone of this program is the
Paleontological Lab Techniques course, now in its third semester of curriculum-based
instruction; separated into lab and lecture components. This curriculum is based in part
on past projects with California State University, San Bernardino, the United States
National Museum, and the results of the 2011 Society of Vertebrate Paleontology
Preparator’s Grant Workshop. By formalizing the Paleontological Lab Techniques
course, and proposing new field and collections courses in the Department of Geological
Sciences, in addition to working with faculty in Anthropology and the Information
School, UT has taken major steps forward in building an interdisciplinary program aimed
at training the next generation of museum scientists.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A CLADE OF LONG-SNOUTED TYRANNOSAURIDS RANGED ACROSS ASIA
DURING THE LATEST CRETACEOUS
BRUSATTE, Stephen, University of Edinburgh, Edinburgh, United Kingdom; LU,
Junchang, Chinese Academy of Geological Sciences, Beijing, China; CARR, Thomas, ,
Kenosha, Kenosha, United States of America; WILLIAMSON, Thomas, New Mexico
Museum of Natural History, Albuquerque, Albuquerque, United States of America;
NORELL, Mark, American Museum of Natural History, New York, NY, United States of
America

The iconic tyrannosaurids—the clade of large-bodied carnivorous dinosaurs including
Tyrannosaurus rex and kin—were apex predators in Asia and North America during the
final 20 million years of the Cretaceous. Their characteristic deep skulls and muscular
jaws permitted extreme bite forces, thought to be key to tyrannosaurid success. Two
peculiar specimens of Alioramus from Mongolia indicate that some tyrannosaurids may
have had long and lightly built snouts, and thus a distinct bauplan and perhaps ecological
niche relative to more conventional tyrannosaurids. Alternatively, because these rare and
geographically restricted fossils are both subadults, they could instead demonstrate that a
transient longirostrine growth stage occurred during the ontogeny of deep-skulled
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tyrannosaurids. We report new fossil and phylogenetic evidence that the long-snouted
morphology is a genuine feature of a major subgroup of tyrannosaurids. A remarkable
new specimen of a nearly complete, articulated tyrannosaurid from the Maastrichtian
Nanxiong Formation of Ganzhou, southern China, exhibits the long-snouted morphology
of Alioramus. The uniqueness of the long snouts in these specimens is confirmed by
regression analysis, which demonstrates that they have significantly longer skulls relative
to body size than all other tyrannosaurids. The new specimen is substantially larger
(twice the estimated body size) and more skeletally mature than either Alioramus
specimen, indicating that the longirostrine bauplan is not merely a juvenile condition. A
comprehensive phylogenetic analysis of tyrannosauroids places the new specimen and
both species of Alioramus into a novel longirostrine tyrannosaurid clade, which is now
known from a ~3000 kilometer transect from Mongolia into southern China. This clade,
therefore, was geographically widespread and formed an important and previously under
looked component of Asian terrestrial ecosystems immediately prior to the
CretaceousA [-Paleogene event, potentially as second-tier predators beneath the classic
deep-snouted tyrannosaurids on the food chain. Long-snouted tyrannosaurids are
unknown, however, from North America. The phylogenetic analysis places the long-
snouted clade within the derived tyrannosaurid subclade Tyrannosaurinae, and alternative
analyses slotting Alioramus outside of Tyrannosauridae may be due to an over-emphasis
on characters relating to the deep skull shape of most tyrannosaurids.

Technical Session I (Wednesday, November 5, 2014, 11:45 AM)

GLOBAL REPATTERNING OF THE AXIAL SKELETON IN TRICHECHUS
(SIRENIA, MAMMALIA)
BUCHHOLTZ, Emily, Wellesley College, Wellesley, MA, United States of America,
02481; WAYRYNEN, Kaisa, Wellesley College, Wellesley, MA, United States of
America; LIN, Iris, Wellesley College, Wellesley, MA, United States of America

The generation of variation essential to the process of natural selection is constrained
by the architecture of the developmental process. An example of evolutionary constraint
is the nearly universal fixation of vertebral count at seven in the cervical column of
mammals. With six cervical vertebrae, the genus Trichechus (manatee) has apparently
broken this constraint, although the developmental mechanism of constraint escape is
unknown. Developmental hypotheses of simple homeotic movement of the
cervicothoracic boundary, the repatterning of abaxial relative to primaxial mesodermal
components of the axial skeleton, and rib 7 repatterning make different anatomical
predictions that can be tested. We documented cervicothoracic morphology, ossification
patterns of vertebral neural arches and centra, axial skeleton regionalization, brachial
plexus location, and the relationship of thoracic ribs 1 and 2 to the component parts of the
sternum in a large data set of fetal and adult Trichechus and Dugong specimens. These
observations forced rejection of all three hypotheses. We therefore propose an alternative
developmental hypothesis, the global slowing of the rate of somitogenesis, resulting in
reduced somite count and disrupted alignment of hox-generated anatomical markers
relative to somite (and vertebral) boundaries throughout the column. This hypothesis is
consistent with Trichechus morphology, but has been documented experimentally only in
zebrafish. It also argues for the developmental independence of segmentation and axial
regionalization. If supported, it suggests that Trichechus (like the tree sloths Choloepus
and Bradypus) has followed a non-traditional route to an adaptive morphology (an
elongated or foreshortened neck) that is accompanied by morphological disruption of
other skeletal structures.

Technical Sesssion XII (Friday, November 7, 2014, 4:00 PM)

A SMALL ARCHOSAUROMORPH WITH ARCHOSAUR-LIKE FEATURES
FROM THE MIDDLE-LATE TRIASSIC OF KYRGYZSTAN (CENTRAL ASIA)
BUCHWITZ, Michael, Museum fiir Naturkunde Magdeburg, Mageburg, Germany;
EZCURRA, Martin, Univ of Birmingham, Birmingham, United Kingdom

Reptile fossils from the lacustrine shales of the late Middle to early Late Triassic
Madygen Formation of Kyrgyzstan, Central Asia, are famous for soft tissue preservation
(e.g., Longisquama, Kyrgyzsaurus), but bones are often severely crushed and hard to
interpret. Here we report an almost undeformed, articulated pelvis and hindlimb
excavated in fluvial deposits of this unit. The new specimen with a femoral length of 84
mm possesses an anterior trochanter on the femur, a prominent cnemial crest on the tibia,
and an ankle with a crurotarsan-like appearance. The articulation between astragalus and
calcaneum is convex-concave (concavity on astragalus) and the calcaneum possesses a
long, posteriorly-deflected calcaneal tuber and a ball-shaped fibular facet. However,
several features suggest an assignment to non-archosauriform archosauromorphs, namely
the short and plate-like pubis and ischium that together define a thyroid fenestra, a
perforating foramen between astragalus and calcaneum, a large medial centrale that does
not contact the tibia, and at least three distal tarsals.

A phylogenetic analysis including 14 archosauromorphs and 30 further amniote taxa
finds the new reptile fossil nested within Archosauromorpha as the sister-taxon of a clade
including rhynchosaurs, Trilophosaurus, Prolacerta and archosauriforms, but not
protorosaurs. In addition, the most comprehensive available data matrix focused on basal
archosauriforms finds the new specimen among its outgroup taxa and outside
Archosauria. The affinities of the new specimen with the allegedly arboreal Madygen
reptile taxa Longisquama or Kyrgyzsaurus cannot be properly determined because both
genera are only known from anterior skeletons and their systematic position within
diapsids is problematic.

Morphological disparity analyses find that multiple archosauromorph groups invaded
a similar morphospace during the Middle-Late Triassic, including the new Madygen
archosauromorph, early avemetatarsalians, and poposauroids. The convergently acquired
archosaur-like features of the Madygen specimen seem to be functionally related to a
semi-erect to erect posture, suggesting that it was a ground-dwelling reptile. The new
Madygen archosauromorph clearly departs from the morphospace of other non-archosaur
archosauromorphs and possibly represents a member of a previously unknown group of
Triassic reptiles.
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Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

RECONSTRUCTING MOLECULAR PHYLOGENIES OF EXTINCT
VERTEBRATES USING COLLAGEN SEQUENCES

BUCKLEY, Mike, University of Manchester, Manchester, United Kingdom; CARLINI,
Alfredo, Museo de La Plata, Buenos Aires, Argentina; MANNING, Phillip, University of
Manchester, Manchester, United Kingdom; RYBCZYNSKI, Natalia, Canadian Museum
of Nature, Ottawa, ON, Canada

We have previously demonstrated that collagen fingerprints can be obtained from
extinct vertebrates and that they can be retrieved from sub-fossil material dating back to
the Pliocene. Our early work investigated their potential as a tool to identify species from
fragmentary material beyond the scope of ancient DNA techniques and the amenability of
this technique to high-throughput species identification, culminating in a study that
investigated ~14,000 bone fragments from a single archaeological assemblage (Pin Hole
Cave, UK). However, we have more recently shown that the collagen retrieved has the
potential for phylogenetic reconstructions.

Here we investigate the potential for the partial collagen sequences obtained by
proteomics-based  (LC-Orbitrap-MS/MS)  techniques in recovering molecular
phylogenies, and how they compare with known vertebrate phylogenies obtained from
traditional morphological characterisation as well as more recent molecular phylogenies
recovered from DNA sequence analysis. Case studies include a range of extinct
megafauna from the Americas as well as biodiversity hotspots worldwide, including
extinct taxa from the Caribbean and enigmatic megafauna from Madagascar. The results
offer unique insights into the evolution of mammals that may only be possible from
ancient protein sequencing and could equally be applied to a wide range of other
Quaternary vertebrates.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

NEW LOCALITIES OF THE UPPER PERMIAN GLIDING DIAPSIDS
(WEIGELTISAURIDAE) IN EUROPEAN RUSSIA
BULANOV, Valery, Paleontological Institute RAS, Moscow, Russia; SENNIKOV,
Andrey, Paleontological Institute RAS, Moscow, Russia

Gliding reptiles of any kind are extremely rare in the fossil record. The oldest known
gliding diapsids, Weigeltisauridae (Coelurosauravidae), are not exception to the common
rule. Since the description of the first member of the family from Madagascar, no more
then 20 specimens have been collected in the Upper Permian of Germany and the United
Kingdom. Most of them were preserved as articulated skeletons, which had not been
extensively disarticulated by biotic and abiotic factors during burial. All of the
specimens, in fact, reflect occasional mortality and produce no significant concentration
at the localities.

The first localities with accumulations of weigeltisaurids were discovered in Upper
Permian of Russia (Orenburg Region) in 2005. Fossil remains of the gliding reptiles
clearly predominate in this oryctocenosis, where the bones of other tetrapods are almost
absent. The material collected consists predominantly of isolated bones. According to
preliminary information, new localities contain hundreds animals of different ontogenetic
stages. All remains were accumulated under subaqueous conditions in an open lake basin
at a short distance from the land, after the animals fell into the water as a result of failed
flight paths.

Based on this fragmentary material, a weigeltisaurid genus, Rautiania, was
previously established. Despite its incompleteness, the new collections provide new
information on the morphology of cranial and postcranial skeleton of weigeltisaurids. In
addition, the ontogeny of Weigeltisauridae could be partially characterized for the first
time based on the presence of animals of different individual ages in the accumulation.

Romer Prize Session (Thursday, November 6, 2014, 11:15 AM)

OSTEOLOGICAL, MYOLOGICAL, AND PHYLOGENETIC TRENDS OF
FORELIMB REDUCTION IN NONAVIAN THEROPOD DINOSAURS
BURCH, Sara, Ohio University, Athens, OH, United States of America, 45701

Limb reduction and vestigialization have occurred multiple times in the evolutionary
history of Tetrapoda, often related to a change in mode of locomotion. However, little is
known about the functional shifts of reduced limbs or the morphological signals of
vestigialization. The forelimbs of nonavian theropod dinosaurs diversified into a wide
variety of morphologies including extreme reduction relative to body size, but whether
these limbs were functional or merely vestigial is a matter of contention. Using
phylogenetic inference in a statistical framework, I constructed a complete reconstruction
of the pectoral and forelimb musculature of an early theropod to establish the
plesiomorphic arrangement of the musculature in Theropoda and trace myological shifts
in two theropod lineages exhibiting extreme forelimb reduction. Whereas the
ceratosaurian lineage shows some signs of the advanced stages of forelimb reduction
preceding limb loss, the forelimb musculature of derived tyrannosaurids was well
developed despite reduction of the limb. Many of the myological features that
characterize Tyrannosauridae correspond to relative development of some muscle groups
and are not consistent with the hypothesis of a functionless limb. Patterns in the
myological shifts allowed testing of existing functional hypotheses and show support for
the demands of close-quarters grappling with struggling prey or a potential mate. I also
investigated evolutionary trends of forelimb reduction using phylogenetic comparative
methods to assess the allometric relationships of the forelimb, modeling various scenarios
of forelimb evolution as Ornstein-Uhlenbeck processes to test for specific adaptive
regimes within clades, and using Bayesian ancestral state reconstruction (ASR) to
investigate the patterns of forelimb evolution over time. The phylogenetically informed
regressions revealed an overall pattern of isometry of the forelimb across Theropoda. The
best-fitting evolutionary model and the results of the ASR both show at least three
distinct optima of relative forelimb length and demonstrate that the forelimbs of
tyrannosaurs and ceratosaurs were undergoing active selection for their distinctive
proportions. The results of these studies indicate that the reduced forelimb proportions
and muscular development of some nonavian theropods were the result of selection for a
suite of features allowing them to remain functional even at their small size, maintaining
roles in prey acquisition, reproduction, or other intraspecific interactions.
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Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A PHYLOGENETIC REANALYSIS OF SIAMOSUCHUS PHUPHOKENSIS
FROM THE APTIAN OF THAILAND
BURKEY, Matthew, University of lowa, Iowa City, IA, United States of America, 52242
Modern crocodyliforms are characterized by a uniform body shape and semi-aquatic
lifestyle. The extinct goniopholidids are neosuchian crocodyliforms known from the
Jurassic and Cretaceous of Laurasia that are superficially similar to living crocodylians in
body shape. To date, most of what we know of goniopholidid phylogeny and
morphological evolution is based on North American or European specimens, but the
group has also been reported from Asia. One putative Asian goniopholidid, Siamosuchus
phuphokensis from the Aptian of Thailand, is based on substantial amounts of the skull
and postcranial skeleton, and when first described, a phylogenetic analysis placed it
closer to European Goniopholis than to North American goniopholidids. A new
phylogenetic analysis, based on 301 morphological characters and 85 ingroup taxa,
recovers Siamosuchus not as a goniopholidid, but as the sister to a clade including the
longirostrine, estuarine-marine pholidosaurids and dyrosaurids. A monophyletic
Goniopholididae (excluding Siamosuchus) was recovered and placed as the sister group
to Eusuchia, with Bernissartia more closely related to Eusuchia than to Goniopholididae.

Education and Outreach Poster Session (Poster displayed November 5 — 8)

HAVE BONES WILL TRAVEL: BRINGING THE MUSEUM TO THE
CLASSROOM
BURNES, James, University of Oklahoma , Norman, OK, United States of America,
73069

Not all children have the opportunity to visit a museum. The solution to this dilemma
is simple—bring a museum to them. The Paleo Porch Mini Mobile Museum houses a
representative sample of invertebrates, dinosaurs, mammals, marine reptiles, and
pterosaurs. The museum travels to school classrooms and public libraries for workshops
and exhibits for people of all ages. Since its founding, I have presented talks at
universities, secondary schools, and libraries. Paleo Porch is especially useful in getting
science outreach to small rural schools that have little or no budget for large programs or
field trips to natural history museums. Fossil casts and photographs allow school age
children to see that there is more to education and science than portrayed within the walls
of their schools. In addition to paleontology, the fossil casts allow students to make
connections between fossils, dinosaurs, and other topics such as mathematics, history,
and art. By using paleontology to bridge the worlds of science and humanities, nearly
every student comes away feeling they have learned something particular to their interest.
The true power paleontology has as science outreach lies in its natural interdisciplinary
state. Most students are already familiar with dinosaurs and other fossils, so it is simply a
manner of connecting their knowledge to the subjects they are studying in almost any
class. When physics and geometry are used to reveal how prehistoric animals move, they
suddenly become more interesting. Social media platforms allow a constant interaction
with the public, which is especially useful in building excitement for upcoming events as
well as maintaining contact after an exhibition has ended. Such a platform paired with
physical models and casts create a dynamic interaction with almost endless possibilities.
The success of this project and outreach program can serve as a model for other regional
mini mobile museums, as a single venture could never visit all the schools and libraries
that need this type of outreach.

Education and Outreach Poster Session (Poster displayed November 5 — 8)

UNDERGRADUATE RESEARCH AND CITIZEN SCIENCE AT THE DANEK
EDMONTOSAURUS BONEBED, AN URBAN DINOSAUR LOCALITY
BURNS, Michael, University of Alberta, Edmonton, AB, Canada, T6G 2E9; ARBOUR,
Victoria, University of Alberta, Edmonton, AB, Canada; COY, Clive, University of
Alberta, Edmonton, AB, Canada; KOPPELHUS, Eva, University of Alberta, Edmonton,
AB, Canada; CURRIE, Philip, University of Alberta, Edmonton, AB, Canada

The Danek Edmontosaurus Bonebed is a large, monodominant late Campanian
assemblage exposed along the Whitemud Creek, within the city limits of Edmonton,
Alberta, Canada. Discovered by Danek Mozdzenski while walking his dog, the site was
first investigated by the Royal Tyrrell Museum of Palaeontology in 1989, followed by
excavation using a backhoe in 1991. The site lay dormant until 2005, when it was
investigated by the University of Alberta Laboratory for Vertebrate Palacontology. Since
2005, the bonebed has been annually excavated by hand, yielding almost 700 catalogued
specimens that form an important, single locality collection in the vertebrate fossil
collections housed at the University of Alberta. Because of its location and easy site
access within the urban center of Edmonton, the Danek Bonebed has served as the site for
numerous student and public outreach programs. A university field school (PALEO 400)
instructs students in data collection, field excavation techniques, and primary curation.
Students also have the opportunity to undertake meaningful research on topics related to
aspects of the bonebed and present them for academic scrutiny; many of the topics
generated in this manner form the basis for contributions to an in-progress special issue
of the Canadian Journal of Earth Sciences. Additionally, BP Canada Energy Company
partnered with the University of Alberta for three years to help fund the field school
program, and in return employees of the company were eligible to volunteer at the
excavation for one-week periods.

An overwhelming abundance of material collected at the site led to the creation of a
volunteer fossil preparation program at the University of Alberta's "DinoLab". Begun in
2007, this programme, supervised by university students, has in the last two years alone
benefited from over 3500 hours of time given by 190 volunteers (including both students
and the general public). Poorly consolidated sediments and good fossil preservation have
yielded specimens that can be easily prepared by novices. Besides producing highly
useful finished elements, the volunteer program has helped to free up a great deal of
critical storage space, and produced a cadre of highly motivated individuals who also
contribute their time to other projects within the research program. Volunteers are
recruited via print and digital signage around the university, and influxes of new
volunteers frequently follow major news stories about our lab. A DinoLab Facebook page
keeps volunteers up to date on yearly fieldwork, research news, and lab events.
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Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

INTERNAL CRANIAL ANATOMY OF NODOSAURID ANKYLOSAURS
(DINOSAURIA: ORNITHISCHIA)

BURNS, Michael, University of Alberta, Edmonton, AB, Canada, T6G 2E9; CURRIE,
Philip, University of Alberta, Edmonton, AB, Canada

Due to the extensive ossification of the skulls of armoured dinosaurs, little is known
about their internal cranial anatomy. Although computed tomography (CT) scanning has
greatly improved our understanding of the morphology of this region in ankylosaurs,
such methods have not been able to reveal fine details of this anatomy in nodosaurs. In
addition, although the braincase has been described for nodosaurids, there have been few
descriptions of cranial endocasts. Here we describe the detailed anatomy of the nasal
cavity, endocranium, and otic region in Late Cretaceous nodosaurids.

Impressions on the roof of the nasal cavity demonstrate two loops, anterior and
posterior, to the airway that have been described previously for nodosaurids based on a
3D CT scan reconstruction. Vascular impressions show that the anterior portion of the
airway was highly vascularized, with several prominent parasagittal vessels extending
along and perforating the skull roof in this region. The posterior portion of the airway,
unlike in Euoplocephalus, shows no vascular grooves, indicating that the mucosa was not
intimately appressed to the bone or that this region was poorly vascularized.

Just anterior to the orbits, the airway is flanked by two posterolateral chambers. As in
Euoplocephalus, olfaction may have been restricted to these posterolateral chambers.
Olfactory turbinates within these chambers are similar to those reported for
Euoplocephalus. Furthermore, because the medial airways were not involved with this
sensory function, the dense anterior vascularization likely served in counter-current heat
exchange and/or osmoregulation. This hypothesis is supported here in nodosaurids by the
extensive blood supply to the anterior non-olfactory portion of the nasal vestibule,
although an additional acoustic function cannot be dismissed. Extensive blood vessel
irrigation in the looping part of the nasal cavity has been reported for Euoplocephalus and
another nodosaurid specimen. Cranial endocasts in Euoplocephalus show little variation,
and so endocranial anatomy can serve as an important source for taxonomic/phylogenetic
characters in derived nodosaurs.

Poster Session I (Thursday, November 6, 2014, 4:15 - 6:15 PM)

ISSUES OF HOMOPLASY AND SUPPORT IN PHYLOGENETIC ESTIMATION
AS EXEMPLIFIED BY A NEW TESTUDINOID TURTLE FROM THE
MIOCENE (CLARENDONIAN) OF CALIFORNIA
BURROUGHS, Robert, University of Chicago, Chicago, IL, United States of America,
60637; ANGIELCZYK, Kenneth, Field Museum of Natural History, Chicago, IL, United
States of America

Phylogenetic relationships within Testudinoidea, the clade containing the majority of
extant turtle diversity, remain uncertain. Two issues affect resolution of phylogenetic
relationships in this clade: selection of an appropriate outgroup, because ingroup taxa are
quite divergent, and resolution of the relationships between pond, river, and box turtles
contained within the group. Historically, two clades of aquatic and box turtles have been
recognized, the North American and European Emydidae and the South American and
Asian Geoemydidae. Recent phylogenetic analyses of both molecular and morphological
data have suggested that these two groups in fact may not be distinct monophyletic
clades. Because they can preserve combinations of character states not found in extant
taxa, fossils have an important role to play in helping to solve this problem. Here we
report a new fossil turtle from the Blackhawk Quarry (Miocene of California). This fossil
was originally identified as a specimen of the extant pond turtle, Emys marmorata, found
in western North America. However, the shell shape of the fossil, including its flat dorsal
surface, shows that the specimen is distinct from E. marmorata. The specimen has a
distinct suite of characters that it shares with both emydids and geoemydids including:
lack of mid-dorsal keel (emydid), a first vertebral that is wider than long (emydid), and a
square posterior margin of the plastron (emydid and geoemydid). When included in a
morphology-based phylogenetic analysis of all extant genera found in Testudinoidea the
phylogenetic placement of this taxon is inconclusive. This lack of resolution is likely
driven by high levels of convergence with respect to shell characters used to identify taxa
in both clades. Particularly with respect to aquatic testudinoid taxa, a high degree of
convergence is known to occur in shell shape as a result of hydrodynamic efficiency.
This taxon also impacted previously resolved relationships of aquatic emydid taxa.
Because the fossil has a mix of emydid and geoemydid characters, groups that were
united by each of those characters are no longer recovered. This underscores the
continued need to investigate both fossils and extant specimens to identify a robust set of
morphological characters for phylogenetic estimation within turtles.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

NEW CLADE OF ENIGMATIC EARLY ARCHOSAURS YIELDS INSIGHTS
INTO EARLY PSEUDOSUCHIAN PHYLOGENY AND THE BIOGEOGRAPHY
OF THE ARCHOSAUR RADIATION
BUTLER, Richard, University of Birmingham, Birmingham, United Kingdom;
SULLIVAN, Corwin, Institute of Vertebrate Paleontology and Paleoanthropology,
Beijing, China; EZCURRA, Martin, University of Birmingham, Birmingham, United
Kingdom; LIU, Jun, Institute of Vertebrate Paleontology and Paleoanthropology,
Chinese Academy of Sciences, Beijing, China; LECUONA, Agustina, Museo
Paleontolégico "Egidio Feruglio", Trelew, Argentina; SOOKIAS, Roland, University of
Birmingham, Birmingham, United Kingdom

The origin and early evolutionary radiation of archosaurs and their close relatives
(Archosauriformes) during the Triassic was a critical event that led to the dinosaur-
dominated ecosystems of the Jurassic and Cretaceous. The timing and dynamics of this
evolutionary radiation are currently obscured by the poorly constrained phylogenetic
positions of several key early archosauriform taxa, including several species from the
Middle Triassic of Argentina (Gracilisuchus stipanicicorum) and China (Turfanosuchus
dabanensis, Yonghesuchus sangbiensis). Morphological phylogenetic analyses of early
archosaurs have identified these species as unstable 'wildcards' that reduce phylogenetic
resolution. We present new anatomical data for the type specimens of Gracilisuchus,
Turfanosuchus, and Yonghesuchus, and incorporate these data into a revised phylogenetic
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analysis. Our results indicate that these three previously enigmatic taxa form a well-
supported clade of Middle Triassic archosaurs that we refer to as Gracilisuchidae, which
is placed basally among suchian archosaurs. The approximately contemporaneous and
morphologically similar Gracilisuchus and Yonghesuchus may be sister taxa within
Gracilisuchidae. Our results provide increased resolution of the interrelationships of early
archosaurs, with increased levels of phylogenetic support for several key early
pseudosuchian clades. Moreover, they falsify previous hypotheses suggesting that
Turfanosuchus and Yonghesuchus are not members of the archosaur crown group. The
recognition of Gracilisuchidae provides further support for a rapid phylogenetic
diversification of crown archosaurs by the Middle Triassic. The disjunct distribution of
the gracilisuchid clade in China and Argentina supports the hypothesis that early
archosaurs were distributed over much or all of Pangea, although they may have initially
been relatively rare members of faunal assemblages.

Romer Prize Session (Thursday, November 6, 2014, 11:00 AM)

BIOMECHANICAL INSIGHTS INTO THE CRANIODENTAL EVOLUTION OF
SAUROPODOMORPH DINOSAURS
BUTTON, David, Univ of Bristol, Bristol, United Kingdom

The Sauropodomorpha included the largest known terrestrial vertebrates and were the
first dinosaur group to achieve a global distribution by the Early Jurassic. This success is
often attributed to the early adoption of a herbivory by the group. Whilst basal
'prosauropods' were relatively unspecialized omnivores, the origin of Sauropoda is
associated with characters hypothesized to have increased cranial robusticity as part of a
shift towards bulk-feeding and obligate herbivory. Derived diplodocoid and titanosaur
lineages then show convergent characters hypothesized to represent functional
convergences towards a specialized diet.

To test these hypotheses in a rigorous biomechanical context, 31 craniodental
biomechanical characters measured from 60 taxa were subjected to Principal Coordinate
analysis to yield a multivariate 'functionspace'. 'Prosauropod' taxa are characterized by
gracile jaws and low relative bite forces. However, they show significant disparity
potentially related to variation along the omnivory-herbivory spectrum. A functional shift
towards increased cranial robusticity and mandibular mechanical advantage is observed
at the base of the Sauropoda, culminating in gravisaurians with the development of dental
occlusion, consistent with a shift towards bulk-feeding on coarse plant matter. Whilst
more basal eusauropods remained adapted towards accommodating high bite forces the
diplodocoids and titanosauriforms show convergent functional trends towards lower bite
forces, more gracile jaws and shearing dentitions. However the Diplodocinae remain
functionally distinct from all other taxa. Finite-element modelling of the skulls of the
exemplar taxa Plateosaurus, Camarasaurus and Diplodocus reinforce these results. The
skull of Camarasaurus is 'stronger' under static biting and exhibits higher bites force due
to osteological and myological specializations. These functional differences between the
sympatric Camarasaurus and Diplodocus would have formed the basis of niche
partitioning between them.

Modelling of biomechanical character evolution demonstrates no change in
evolutionary rate associated with the functional shift at the base of Sauropoda or
Titanosauria. However, a significant increase to above-background levels is observed
within Diplodocoidea resulting in the exceptional disparity observed in this clade.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

NEW COELUROSAURIAN THEROPOD REMAINS FROM THE UPPER
CRETACEOUS MUSSENTUCHIT MEMBER OF THE CEDAR MOUNTAIN
FORMATION, CENTRAL UTAH

BUTTON, Khai, North Carolina State University, Raleigh, NC, United States of
America, 27612; ZANNO, Lindsay, North Carolina Museum of Natural Sciences,
Raleigh, NC, United States of America; MAKOVICKY, Peter, Field Museum of Natural
History, Chicago, IL, United States of America

The Cedar Mountain Formation is comprised of five members spanning
approximately 30 million years of dinosaur evolution in western North America. The
sequence is of particular interest for bracketing the transition from Early to Late
Cretaceous vertebrate faunas in the region and for refining the appearance of taxa with
putative Asian affinities. Recent work continues to reveal new information about the
diversity, paleobiogeography, and extinction patterns of theropods in the otherwise
poorly understood mid-Cretaceous gap. To date, the best species-specific theropod record
derives from the Aptian-aged Yellow Cat Member, which preserves the large-bodied
dromaeosaurid ~ Utahraptor, the primitive therizinosaurian Falcarius, and the
indeterminate coelurosaurian Nedcolbertia. However, the greatest diversity record stems
from the youngest and westernmost unit, the Cenomanian-aged Mussentuchit Member.
Intensive sampling of teeth from microvertebrate localities in the Mussentuchit indicates
the presence of a diverse theropod fauna minimally comprised of dromaeosaurids,
troodontids, tyrannosauroids, avialans, and putative therizinosaurians.

Recent expeditions to the Mussentuchit have generated new data on the theropods
inhabiting North America at the dawn of the Late Cretaceous, including discovery of the
Cenomanian megapredator Siats meekerorum. However, much remains to be learned
about the small theropod fauna at this time. Here we describe the hind limb osteology of
a new, gracile species of coelurosaurian theropod with an estimated hip height of 1.2
meters. The specimen is an associated right hind limb consisting of a partial femoral
shaft, nearly complete tibia, distal two-thirds of metatarsal IV, and pedal phalanges IV-2
and IV-4. The tibia possesses a robust and acuminate cnemial crest. The pes is slender,
arctometatarsalian, and the metatarsus extends over 230 mm in length. Metatarsal TV
most resembles Coelurus (YPM 2010) from the Upper Jurassic Morrison Formation in
general proportion, mediolateral compression of the distal aspect, and near absence of a
lateral collateral ligament pit, yet is unique in possessing an obliquely oriented groove
marking the extensor surface and a dorsally bulbous distal condyle. Additional small
theropod material from the Mussentuchit may help solidify the taxonomic affinities of
several indeterminate, basal-grade coelurosaurians from the Jurassic-Cretaceous
transition in North America.
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Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

WHY THE ALLOSAURUS WENT EXTINCT: AN ASSESSMENT OF A
MESOZOIC 'JUST-SO STORY'
BYKOWSKI, Richard, Indiana University, Bloomington, IN, United States of America,
47404

The biotic transitions from the Late Jurassic to Early Cretaceous and from Early
Cretaceous to Late Cretaceous have been the subject of considerable research, especially
on the North American faunas from those periods. While most work has focused on
herbivorous dinosaur biodiversity (the decline in sauropod abundances and the radiation
of derived ornithischians), assessments of the carnivorous biota have received less
attention due to the scarcity of fossil material from the Early Cretaceous: the decline of
the allosaurids and their replacement by tyrannosaurids at the apex of the food chains has
always been characterized as a simple biotic replacement. Recent fossil discoveries have
qualitatively supported this model, showing that the extinction of the allosaurid theropods
allowed the tyrannosauroids to radiate and fill vacant predatory niches. Preliminary
results from quantitative maximum likelihood models of changing global morphologic
disparity illustrate passive, stochastic processes acting within the evolutionary lineages of
both coelurosaurian theropods and non-coelurosaurian tetanurans. These global patterns,
when corrected for phylogenetic incompleteness, show substantial increases in trait
variances that are independent of taxonomic diversity, supporting a hypothesis of
ecological release, in which stratigraphically younger taxa filled the void when the older
taxa became extinct. Whether or not this was driven by a decline in sauropods and a
diversification of ornithischians that resulted in a change in predatory strategy is difficult
to assess, but these results provide some support for one of the classic evolutionary
stories from the Mesozoic.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

A NEW PROTOSTEGID TURTLE FROM THE EARLY CRETACEOUS (LATE
BARREMIAN) OF COLOMBIA, AND THE PHYLOGENY AND EVOLUTION
OF SKULL SIZE IN MARINE TURTLES RADIATIONS
CADENA, Edwin, Senckenberg Museum, Frankfurt, Germany; PARHAM, James,
California State University, Fullerton, CA, United States of America

We present here a new protostegid turtle from the Early Cretaceous (late Barremian)
of Colombia, represented by an almost complete skeleton (skull, lower jaw, and
postcranium) and five additional skulls with lower jaws. This new protostegid was found
in marine shales of the middle segment of the Paja Formation, at the town of Villa de
Leyva, BoyacaDepartment, Colombia, and constitutes the earliest record so far known for
protostegids. We add the new taxon and almost all complete Cretaceous protostegids to a
new modified global character-taxon matrix of turtles, running different phylogenetic
analyses considering percentage of missing data for characters and molecular scaffold.
The new taxon is found to be most closely related to Desmatochelys lowi (a protostegid
from the Late Cretaceous sequences of North America). Contrasting with recent
hypotheses, protostegids are found to be most closely related to the Dermochelyidae (the
extant Dermochelys and its fossil relatives). If protostegids are within crown-group
Chelonioidea, then the new taxon would be the oldest known member of that clade.
However, we urge caution on this interpretation, as other data suggests that this result
may be an artifact of convergent pelagic specializations among marine turtles. We also
study the change in skull size through time for the taxa included in the phylogenetic
analysis showing that the cranial gigantism in turtles started at the Late Jurassic-Early
Cretaceous in at least two different lineages (protostegids and trionychoids). Funding
from the Paleontological Association Research Grant, Welles Research Fund UCMP,
Paleontological Research Institution grant, Chicago Herpetological Society, Western
Interior Paleontological Society, and Alexander von Humboldt Foundation Germany.

Poster Session IT (Thursday, November 6, 2014, 4:15 - 6:15 PM)

EXPLORING DEVELOPMENT IN THE FOSSIL RECORD WITH ANCESTRAL
STATE RECONSTRUCTION OF CRANIAL APPENDAGES
CALAMARI, Zachary, Richard Gilder Graduate School at the American Museum of
Natural History, New York, NY, United States of America, 10025

Horns, antlers, ossicones, and pronghorns (cranial appendages) present an unresolved
evolutionary mystery: their presence is a defining characteristic of many terrestrial even-
toed hoofed mammals, or artiodactyls, yet the evolutionary transformations and even the
homology of different appendage types are unclear. Hypothesized interrelationships of
artiodactyl families profoundly influence the interpretation of cranial appendage
homology, and implementation of combined evidence morphological and molecular
phylogenies have provided new topologies to study the origins and evolution of these
enigmatic structures. Morphological disparity arises through changes in the timing,
direction, or rate of development of structures; however, few studies of cranial
appendages focus on developmental explanations of their morphological diversity. The
major challenge of studying development in the vertebrate fossil record is the rare
preservation of ontogenetic series of individuals and the typical inability to observe soft
tissues and behaviors in fossils. Ancestral state reconstructions offer a powerful yet
underutilized tool for studying development in the fossil record, through the inference of
past characters and their changes from evidence of traits in extant relatives. Correlations
of these developmental characteristics with morphological changes suggest proxies for
the study of behavioral and soft-tissue characters that would be otherwise unavailable for
extinct taxa.

This study tested the hypothesis that horn shape and size correlate with the onset of
sexual maturity, or the ability to reproduce. I compiled published data for cranial
appendage size and shape, reproductive strategy, and the timing of sexual maturity.
Correlations between these data were explored using a variety of mapping and statistical
methods to determine if predicted patterns withstand testing using different analytical
methods as well as phylogenetic topologies. Results suggest correlations between cranial
appendage length relative to body mass and the age at which animals show initial signs of
sexual maturity. Such analyses of artiodactyl cranial appendage evolution may provide
evidence for the importance of heterochrony in the origin of the remarkable diversity of
cranial appendages in extinct and extant members of this clade. These techniques also are
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applicable to a wide variety of problems in which unpreserved important biological traits
have shaped the diversity of morphology in the past and present.

Technical Session IX (Thursday, November 6, 2014, 3:00 PM)

THE OLDEST KNOWN FOSSIL SNAKES: A TEMPORAL RANGE
EXTENSION OF 70 MILLION YEARS
CALDWELL, Michael, Univ of Alberta, Edmonton, AB, Canada, T6G 2E9; NYDAM,
Randall, Midwestern Univ, Glendale, Glendale, United States of America; PALCI,
Alessandro, Univ of Alberta, Edmonton, AB, Canada; APESTEGUIA, Sebastin,
Universidad Maiménides, Buenos Aires, Argentina

Previous reports identifying the oldest known fossil snake specimens were based on
isolated vertebrae from sediments in North Africa and North America (Albian to
Cenomanian: ~105-100 Ma). Bathonian (Middle Jurassic; 167 Ma) to Barremian (Lower
Cretaceous, 143 Ma) squamate fossils from Colorado, Portugal and England are here
recognized as the geologically oldest known fossil snakes, extending the fossil record of
snakes by approximately 70 million years. The cranial, dental and postcranial anatomy of
these well-preserved but fragmentary fossil snakes indicates that the basic architecture of
the modern snake skull and dentition had evolved as early as 167 million years ago.
These oldest fossil snakes show unmistakable features of the snake skull (e.g., recurved
teeth with labial and lingual carinae, teeth attached to margins of distinct alveoli with
interdental plates, long toothed suborbital ramus of maxillae, laterally emarginated
dentary, well developed descensus frontalis with suboptic shelves). There are also several
lizard-like features (e.g., pronounced subdental shelf/gutter, multiple mental foramina on
the dentary) as would be expected in early snakes not long after their divergence from a
lizard ancestor. These vertebrae show critical similarities to much younger Mesozoic
snakes such as Coniophis, Dinilysia, Najash, Pachyrhachis, Simoliophis, etc., and to all
extant snakes (e.g., wide neural arch, low neural spines, prominent arcual ridges well
developed zygosphenes, zygosphenal tectum with festooned anterior margin, condyles
and cotyles are circular and offset from centrum ventral margins that are strongly
rectangular in outline, with a squared margin immediately anterior to the condyle). The
paleobiogeography (e.g., islands in epicontinental seas and continental Laurasia) and
paleoecology (e.g., coal swamps, lacustrine and fluvial systems) of these earliest snakes
is diverse and complex, and suggests that snakes had already undergone significant
habitat differentiation and geographic radiation by the mid-Jurassic. Phylogenetic
analysis recovers these early snakes as basal to all other snakes (fossil and modern). The
snake origins debate, both in terms of ancestral forms and environments, is strongly
impacted as these most ancient snakes show unexpected anatomies and paleoecologies.

Technical Session IX (Thursday, November 6, 2014, 2:15 PM)

EVIDENCE OF CONVERGENCE IN THE MIDDLE EAR ANATOMY OF LATE
CRETACEOUS MOSASAUROIDS (SQUAMATA)
CAMPBELL, Michelle, University of Alberta, Edmonton, AB, Canada, T6G2EY9;
CALDWELL, Michael, Univ of Alberta, Edmonton, AB, Canada

Approximately 95 million years ago, the terrestrial, impedance matching squamate
ear of mosasauroid lizards responded to radical adaptive pressures when they transitioned
from the land to the sea. The evolutionary transformations of the mosasauroid auditory
system are poorly understood, in part because the middle ear osteology is seldom
completely preserved in any one specimen. Fortunately, several mosasauroid specimens
have been found preserving some or all middle ear elements in articulation. Their
combined data reveal a unique and very massive middle ear skeleton. The curved
quadrate conch cups a large, flattened extracolumellar element made of a greatly
expanded and fused pars superior, pars inferior, anterior processes and posterior process.
This quadrifurcation meets, tapers and extends through the stapedial notch. Continuing
internally, the extracolumellar shaft meets the process internus, an element that
articulates with the stapedial pit of the quadrate - a feature unique to higher
mosasauroids. The shaft of the process internus appears to continue internally for some
distance until tapering medially to meet the delicate, ossified columella. Our observations
provide no evidence for the presence of a tympanic membrane - the greatly expanded and
calcified extracolumella lies beneath the epidermis and dermis in a position
approximating that of the ectodermal tympanum of extant terrestrial lizards; this is
potential evidence for the functional replacement of the tympanic membrane by a bony
plate as seen in other large secondarily aquatic groups (such as cetaceans and phocid
seals). These data suggest that mosasauroids had a derived underwater ear, where sound
reached the inner ear through the skin, extracolumellar plate, quadrate, and middle ear
ossicles. It is unlikely that derived mosasauroids retained any capacity for impedance
matching with such a massive middle ear skeleton. It is possible that early transitional
mosasauroids retained the terrestrial, impedance matching ear and used bone conduction
underwater.  This refinement of mosasauroid middle ear anatomy has important
implications for the evolution of the aquatic ear in squamates and for acoustic
convergence with other secondarily aquatic taxa.

Technical Session XIV (Saturday, November 8, 2014, 9:00 AM)

QUANTIFYING BODY SIZE EVOLUTION IN ORNITHOPOD DINOSAURS
CAMPIONE, Nicolas, Uppsala University, Uppsala, Sweden; EVANS, David, Royal
Ontario Museum, Toronto, ON, Canada

Dinosaurs span the largest size range of any terrestrial vertebrate and have thus
become a model for investigating patterns of body size evolution in deep time. Here we
examine body size evolution in ornithopod dinosaurs within a comprehensive
phylogenetic context for the first time. This group spans four orders of magnitude in body
mass, has an extensively sampled fossil record, and includes multiple putative cases of
gigantism and dwarfism. Thus, ornithopods are a model clade for testing Cope™s Rule
and incidences of insular dwarfism within a phylogenetically and morphologically
constrained clade. Based on a dataset of 89 ornithopods (~75% of known diversity), we
apply a series of phylogenetic comparative methods to test these long-standing
hypotheses, including ancestral state reconstructions and model-fitting techniques.

Analyses found little support for insular dwarfism in ornithopods. Notably, the
famous “dwarf” hadrosaurid, Telmatosaurus transsylvanicus, is recovered as being

© 2014 by the Society of Vertebrate Paleontology



primitively small-bodied. Patterns within rhabdodontids are equivocal, and contingent on
phylogenetic resolution of putative rhabdodontid Muttaburrasaurus. Overall patterns
support a tendency for ornithopods to increase in size throughout their evolutionary
history. However, a detailed examination of evolutionary model-support using a novel
iterative approach ascending the main stem of the tree indicates that characterizing body
size evolution as a simple single trend is a considerable oversimplification. Our analyses
recovered two incidences of rapid bursts of body size evolution in ornithopods. The first,
and strongest, burst occurs in the early stages of ornithopod evolution, near the origin of
Iguanodontia. It correlates with a rapid increase in upper body-size limits in this clade,
and may be due to ecological release associated with sauropod extinctions in Laurasia at
the end of the Jurassic. The second rapid burst is near the origin of Hadrosauridae and,
although a more detailed investigation is required, may support a key innovation in the
emergence of an efficient oral processing mechanism. On a broader scale, support for
early-burst models of evolution in ornithopods contradicts recent studies on extant taxa
proposing that such patterns of evolution are rare in the history of life. As a result, our
study adds to the mounting evidence that understanding tempo and mode of evolution
requires the deep time perspective offered by the fossil record.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

INSIGHTS INTO THE PALAEOBIOLOGY OF MIDDLE PERMIAN
PAREIASAURS FROM STABLE LIGHT ISOTOPE ANALYSIS AND BONE
MICROSTRUCTURE

CANOVILLE, Aurore, University of Cape Town, Cape Town, South Africa; THOMAS,
Daniel B., National Museum of Natural History Smithsonian Institution, Washington DC
, DC, United States of America; CHINSAMY-TURAN, Anusuya, University of Cape
Town, Cape Town, South Africa

Pareiasaurs were abundant in Permian terrestrial ecosystems, yet many aspects of
their biology remain debated. Earlier studies based on anatomical and taphonomical work
suggested that these parareptiles had a short juvenile period. Ecological hypotheses have
included aquatic to fully terrestrial lifestyles.

Long bone microstructure and stable light isotopes are tools used to assess aspects of
tetrapod palacobiology. Although bone histology has been extensively applied to the non-
mammalian therapsids from the vertebrate fossil-bearing sequence of the Karoo Basin,
South Africa, very few studies have been conducted on parareptiles. A few stable isotope
studies have been reported for middle and late Permian dicynodonts, but our study
represents the first for middle Permian parareptiles and coeval dinocephalians and
therocephalians.

Through complementary analyses of pareiasaurian long bone microstructure and
stable isotopes we assessed previous interpretations pertaining to their palacobiology. In
order to document growth patterns, lifestyle adaptations and bone histovariability of these
animals, our study material encompasses a diversity of South African pareiasaurs. The
isotopic data was obtained from the enamel, dentine, and bone of pareiasaurs and
contemporaneous therapsids (dinocephalians and therocephalians) recovered from middle
Permian deposits of South Africa.

The bone histology studies suggest that the diversity of middle Permian pareiasaurs
may have been underestimated, and that they experienced a rapid growth early in
ontogeny, which later slowed down and became periodically punctuated. The bone
microanatomy assessments along with oxygen stable isotope analyses reveal that middle
Permian pareiasaurs were terrestrial.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

A PALEOBIOGEOGRAPHIC APPROACH TO THE VALLESIAN MAMMAL
TURNOVER AT A CONTINENTAL SCALE
CANTALAPIEDRA, Juan L., Museo Nacional de Ciencias Naurales, Madrid, Spain;
MADERN, Anneke, Naturalis Biodiversity Center, Leiden, Netherlands; CASANOVAS
VILAR, Isaac, Institut Catala de Paleontologia, Barcelona, Spain; ERONEN, Jussi,
Senckenberg Research Institute und Natural History Museum, Frankfurt am Main,
Germany; FORTELIUS, Mikael, University of Helsinki, Helsinki, Finland

The late Miocene brought about the aridification of most of the Mediterranean
environments. Nevertheless, the Vallés-Penedes basin (Catalonia, Spain), escaped this
harshening and held humid and forest-adapted faunas until around 9.6 Ma. By combining
large datasets of macro- (817 localities and 99 genera) and micromammals (456 localities
and 107 genera), we elucidate the broader context of this biogeographic and ecological
uniqueness. To visualize the Vallesian turnover through time, we mapped Raup-Crick
similarity indices of all the localities to Can Llobateres 1, which is the reference locality
of the MN9 and represents the apex of the Vallesian faunas. Our results suggest that the
waxing of the Vallesian faunas is slightly decoupled in macro- and micromammals. For
the micromammals, the first Vallesian elements are observed in Central Europe during
MNS. The first Vallesian-related macrofauna appeared in Central Europe in the MNG6,
although patterns are less clear than for the micro. During the MN7-8, the pattern became
sharper for both groups, with a clear Eastern Mediterranean province and a Central
European one, which in turn includes the Vallés-Penedés. Many Vallesian relicts were
inherited from the Aragonian, rendering a high resemblance between the MN7—-8 faunas
and the Vallesian. At this time, the Vallesian-related macrofauna had completely spread
across the Iberian Peninsula, while the entrance of the Vallesian microfauna into Iberia is
restricted to the Vallés-Penedés basin, differentiating an inner Iberian province. Whereas
the Vallesian faunas became widespread in Western Europe in the MN9 and MN10, their
geographic range began to shrink from the east, as the more arid-adapted Pikermian
faunas spread. The disappearance of the Vallesian microfauna had already culminated by
the MN11, with some scarce relicts in Central Europe. However, a significant part of the
Vallesian macrofauna persisted in Iberia and Central Europe in the MN11, its presence
being sporadic during the MN12 and MN13.

November 2014—PROGRAM AND ABSTRACTS

Preparators' Symposium (Saturday, November 8, 2014, 2:30 PM)

IMPROVING EFFICIENCY AND OUTPUT OF INDOOR SCREEN WASHING
FACILITIES
CAPOBIANCO, Christopher, Royal Tyrrell Museum of Palacontology, Drumheller, AB,
Canada, TOJ 0Y3; REDMAN, Cory, Royal Tyrrell Museum of Palaeontology,
Drumheller, AB, Canada

Microvertebrate fossil localities, or microsites, have always been an integral part of
the research program at the Royal Tyrrell Museum of Palacontology (RTMP). The
museum’s screen washing facility has gone through many alterations since the RTMP
was founded in 1985. In the 1980’s and 1990’s, the majority of the museum’s screen
washing was done in the field, utilizing water sources near the microsites or using plastic
bins onsite. In 2005, all of the RTMP’s screen washing was moved indoors due to the
restrictive field season in Alberta. An indoor setting is ideal for screen washing because it
can be conducted year-round in a controlled environment. However, space, water supply,
and the frequency and ease in which sediment that has already passed through the screens
can be removed are all factors that have to be considered when an institution is setting up
an indoor screen washing facility. The RTMP has addressed some of these issues by
using plastic recycling bins with wheels and livestock watering troughs on elevated
wooden platforms with heavy-duty castors to hold the water for screen washing and
allow for easy transportation of screened sediment outside for dumping. Since 2012, all
screen washing boxes have been built using plastic siding and stainless steel components
as a long term replacement for the aging wooden screen washing boxes. Increasing the
number of usable boxes is critical for increasing efficiency since indoor labs do not have
access to the sun and wind to accelerate the drying of microvertebrate matrix. Extra
boxes allow screens to be changed out while previously washed matrix finishes drying.
The RTMP has experimented with several different techniques to try and increase the
efficiency of their indoor screen washing facility, including using bubblers, shaker
screens, and garden sprinklers. While many institutions have had great success with each
of these methods, the RTMP has cast off each of these approaches, largely due to the
difficulty of long-term maintenance. Since 2013, the RTMP has been washing all
microvertebrate concentrate in three percent hydrogen peroxide to further reduce the
microvertebrate matrix concentrate that needs picking. The RTMP currently has 61
screens, with 12 troughs, in two rooms, allowing the museum to process over 12 metric
tons of material in the last two years. Although this represents a large-scale, indoor screen
washing facility, any institution can reap the benefit from indoor screen washing by
optimizing their set-up in any space that is available.

Symposium 1 (Wednesday, November 5, 2014, 10:15 AM)

ARCHAEOPTERYX IN 4D

CARNEY, Ryan, Brown University, Providence, RI, United States of America, 02906;
MOLNAR, Julia, Royal Veterinary College, London, United Kingdom; UPDIKE, Earl,
Lawrence Livermore National Laboratory, Livermore, CA, United States of America;
BROWN, William, Lawrence Livermore National Laboratory, Livermore, CA, United
States of America; JACKSON, Jessie, Lawrence Livermore National Laboratory,
Livermore, CA, United States of America; SHAWKEY, Matthew, University of Akron,
Akron, OH, United States of America; LINDGREN, Johan, Lund University, Lund,
Sweden; SJOVALL, Peter, SP Technical Research Institute of Sweden, Boras, Sweden;
FALKINGHAM, Peter, Royal Veterinary College, London, United Kingdom;
GAUTHIER, Jacques, Yale University, New Haven, CT, United States of America

From x-ray scanning to scanning electron microscopy (SEM), technological advances
have greatly expanded the scope and scale of imaging fossil material, providing for
reconstructions of digital 3D anatomy and even original coloration. Here we report on
both such spatial and spectral reconstructions of Archaeopteryx. First, we revisit the
available evidence involving the original color of the isolated feather (MB.Av.100),
particularly with respect to two recent alternative interpretations: namely, that the feather
was both black and white, and that the fossilized microbodies therein represent microbes
instead of melanosomes. Based on new molecular evidence for the preservation of
melanosomes in fossil integument using time-of-flight secondary ion mass spectrometry,
as well as SEM results on the location of eumelanosomes in the feather, we reaffirm our
original conclusion that the Archaeopteryx feather was black with a greater degree of
melanization at the distal tip. Additionally, this black color was likely matte and not
iridescent, based on the lower mean aspect ratio of the melanosomes (3.9 = 0.1 SE; n =
108).

Preliminary results will also be shared from the 3D Archaeopteryx Project, which
involved multiplanar x-ray microtomosynthesis of the Thermopolis specimen (WDC-
CSG-100) at the Lawrence Livermore National Laboratory in Livermore, California. This
scanning procedure yielded high-resolution digital datasets comprising the entire
skeleton, which were subsequently segmented using Avizo Fire software (FEI).
Complementary surface data was also acquired using photogrammetry of the London
specimen (NHMUK PV OR 37001). Results provide new insights into the
pneumatization of Archaeopteryx as well as characters of biomechanical importance,
such as a previously undescribed bifurcation of the scapular acromion process that
buttressed the robust furcula and stabilized the pectoral girdle. The 3D Archaeopteryx
Project was funded by grants from the National Science Foundation (EAR-0917538 to
RMC and JAG; GRFP to RMC), Sigma Xi (GIAR to RMC), and the Society for
Experimental Biology (COB to RMC), and supported by a software donation from FEIL.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A NEW SPECIES OF DASPLETOSAURUS FROM THE UPPER TWO
MEDICINE FORMATION (LATE CAMPANIAN, CRETACEOUS) OF
MONTANA AND EVIDENCE FOR ANAGENESIS IN TYRANNOSAURINE
EVOLUTION
CARR, Thomas, Carthage College, Kenosha, WI, United States of America, 53140-1994;
VARRICCHIO, David, Montana State Univ, Bozeman, MT, United States of America
The taxonomic identity and phylogenetic position of an undescribed tyrannosaurine
from the upper Two Medicine Formation (TMF) of Montana are longstanding
paleobiological questions. This taxon is important given its pivotal geological position,
which is intermediate in age between units that have well-sampled and well known
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tyrannosaurids, such as the earlier portions of the Dinosaur Park Formation (DPF), and
the later Horseshoe Canyon (HCF) and Hell Creek Formations. It has been hypothesized
that the dinosaur fauna of the upper TMF represents transitional forms of anagenetic
lineages, including tyrannosaurids. Until now, the tyrannosaurid has not been closely
studied to test that hypothesis. This taxon has an excellent fossil record that includes a
growth series of nearly complete skulls and skeletons, and isolated bones. The four
primary specimens all come from the upper portion of the TMF; three occur within 14 m
above and below a bentonite (TM-4). The fourth skeleton occurs within the disturbed belt
on the eastern flank of the Rocky Mountains where folding and faulting make
determining exact stratigraphic positions difficult. Nevertheless, it appears similar in age
to the other specimens.

We found that the Two Medicine taxon is diagnostic and cladistic analysis recovers it
as the sister species of Daspletosaurus torosus. These taxa are distantly related to
Tyrannosaurus rex; therefore the new taxon is not transitional between D. torosus and T.
rex. Regardless, the evidence supports the hypothesis that the two Daspletosaurus species
represent the early and late points of an anagenetic lineage, given that a stratigraphic gap
(~0.358 Ma) separates the older D. forosus from the younger new taxon. The DPF
represents deposition from 76.9 Ma to approximately 75.7 Ma and correlates to the upper
portion of the TMF. Recalibrating the age of the TMF bentonite to those used for the
DPF dates gives an age of 75.242 Ma +/- 0.079 Ma. Consequently the Two Medicine
specimens represent a time post-dating the DPF and is equivalent in Alberta to the
overlying Bearpaw Formation. We conclude that the Daspletosaurus lineage was an
important apex predator in the late Campanian dinosaur faunas of the Northern Rocky
Mountain Region. The fossil record indicates Daspletosaurus had a minimum duration of
0.958 Ma, but given its absence from later units, such as the HCF, Daspletosaurus was
extinct before T. rex dispersed into Laramidia from Asia.

Poster Session 111 (Friday, November 7, 2014, 4:15 - 6:15 PM)

FIRST DEFINITIVE PRESENCE OF OSTEODERMS OF THE
TITANOSAURIAN SAUROPOD DINOSAUR ALAMOSAURUS SANJUANENSIS
CARRANO, Matthew, Smithsonian Institution National Museum of Natural History,
Washington, DC, United States of America, 20013-7012; D'EMIC, Michael, Stony Brook
University, Stony Brook, NY, United States of America

The titanosaurian sauropod dinosaur Alamosaurus sanjuanensis has long been
considered 'unarmored' given the absence of any associated osteoderms despite the
overall abundance of skeletal material. However, a recent re-discovery in the collections
of the National Museum of Natural History reveals that osteoderms were originally
collected with USNM 15660, a well-known articulated specimen of Alamosaurus. The
largest and best-preserved piece is ca. 24 x 13 x 10 cm and closely resembles the 'bulb’
portion of ellipsoid osteoderms from Europe, Brazil, and Madagascar. Two additional,
smaller fragments are also present.

A review of titanosaur- and osteoderm-bearing geological formations underscores the
difficulty in determining whether osteoderms were truly absent in any given titanosaur
species. Associated osteoderms occur with a minority of titanosaur specimens, even
though parsimoniously most taxa are likely to have had osteoderms. We recommend
enlisting two taphonomic criteria when assessing the armored/'unarmored' status of a
titanosaur taxon: (1) whether it is known from multiple individuals with bones
representing all major body regions; and (2) whether it is known from multiple facies
and/or geographic areas. Finally, the armored status of Alamosaurus calls into question
previous suggestions that 'unarmored' titanosaurs were significantly smaller than their
osteoderm-bearing relatives.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

OLDEST ASSOCIATED NOTOUNGULATE SKELETON FROM SOUTH
AMERICA
CARRILLO, Juan, University of Ziirich, Ziirich, Switzerland; CARLINI, Alfredo,
Universidad Nacional de La Plata, La Plata, Argentina; LORENTE, Malena, Universidad
Nacional de La Plata, La Plata, Argentina; CIANCIO, Martin, Universidad Nacional de
La Plata, La Plata, Argentina; GELFO, Javier N., Museo de La Plata, Buenos Aires,
Argentina; GOIN, Francisco, Universidad Nacional de La Plata, La Plata, Argentina;
ASHER, Robert, Univ Museum of Zoology Cambridge, Cambridge, United Kingdom
While fossil remains of endemic South American mammals are abundant in the South
American Paleogene, relatively complete and associated remains of a single individual
are extremely rare. Previous estimates of isotemnid anatomy have been based on multiple
individuals, species, and/or genera to infer diversity in this cladistically basal
notoungulate group. Here, we report the discovery of a single individual of
Thomashuxleya externa (Isotemnidae) from the Vacan subage of the Casamayoran
SALMA (likely within the Lutetian Stage and close to the Bridgerian NALMA in age),
from Cafladon Vaca, a locality east of Lago Colhué Huapi in Chubut Province,
Argentina. Parts of nearly all elements of the skeleton are represented, including the
skull, jaws, vertebrae, fore- and hind limbs, shoulder and pelvic girdles, and pes.
Associated skeletal remains of other individuals, found at the same locality, include a
partial articulated manus and contribute additional cranial material with which variation
in Thomashuxleya can be assessed. Data from our single individual skeleton are
consistent with recent reconstructions of forelimb and pedal anatomy in Thomashuxleya,
in particular regarding the previously uncertain association of an astragalus with other
skeletal elements. The associated astragalus is consistent with a plantigrade posture
without significant running adaptations and lacks a cotylar fossa. Forelimb anatomy is
congruent with an erect posture for Thomashuxleya, as opposed to a crouching posture
inferred for other Vacan isotemnids. This discovery provides an unusually complete
anatomical basis for further studies of the long-ambiguous phylogenetic position of
endemic South American Mammals.
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Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

A NEW EARLY MIOCENE CHONDRICHTHYAN ASSEMBLAGE FROM THE
GUAJIRA PENINSULA (COLOMBIA): PALEOENVIRONMENTAL AND
PALEOBIOGEOGRAPHIC IMPLICATIONS
CARRILLO BRICENO, Jorge, Paleontological Institute and Museum, University of
Zurich, Zirich, Switzerland; ZAPATA, Vladimir, Center for Tropical Paleoecology,
Smithsonian Tropical Research Institute, Panama, Panama; KINDLIMANN, René,
Paleontological Institute and Museum, University of Zurich, Ziirich, Switzerland;
JARAMILLO, Carlos, Center for Tropical Paleoecology, Smithsonian Tropical Research
Institute, Panama, Panama; SANCHEZ-VILLAGRA, Marcelo, University of Zurich,
Zurich, Switzerland

We report the discovery of a new early Miocene (Aquitanian) chondrichthyan fauna
from the Uitpa Formation, Guajira Peninsula, Colombia. This is the unit with the greatest
extent in the Alta Guajira and its facies represent the maximum Cenozoic transgressive
event for the region. Our preliminary taxonomic results show that this assemblage is
characterized by at least 14 taxa (88 specimens) including the family Heptranchidae,
Centrophoridae, Dalatiidae, Pristiophoridae, Lamnidae, Otodontidae, Alopiidae,
Hemigaleidae, Carcharhinidae, Sphyrnidae and Mobulidae. The fauna found in the Uitpa
Formation possessed a cosmopolitan tropical and warm-temperate distribution during the
Early Neogene and its taxonomic composition indicates similarity, and hence
biogeographic relationships, with other early Miocene assemblages from the Caribbean
(Barbados, Trinidad, Venezuela). The presence of taxa with deep-water affinities such as
Heptranchias, Centrophorus, Dalatias and Pristiophorus suggests an open marine
environment, which contrasts with previous interpretations that have inferred an external
platform environment to the Uitpa Formation based on the sedimentary structures and
microfossil composition. This paleoecological interpretation is significant, because at the
time, this region was the gateway between the Atlantic and Pacific Oceans before the
definitive closure of the Central American Seaway (CAS). In addition, this new
assemblage provides a view of the chondrichthyan diversity inhabiting the Proto-
Caribbean during the early Miocene and increases the fossil record known from the
region.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

SCOTTISH MAMMOTH TUSKS AT NATIONAL MUSEUMS SCOTLAND
CARRIO, Vicen, Geological Conservator/Preparator, Edinburgh, United Kingdom; DA
ROCHA, Silvia, National Museums Scotland, Edinburgh, United Kingdom; FRASER,
Nicholas, National Museums Scotland, Edinburgh, United Kingdom

Conservation treatment was undertaken on one complete pair of tusks (possibly from
the same animal), and two separate fragments from two specimens of mammoth tusk
from the National Museums Scotland, Edinburgh, in preparation for a travelling
exhibition, Mammoths of the Ice Age, originating from the Field Museum in Chicago.
The specimens were registered in the museum in the early 19" Century and the early 20
Century respectively. One of these was the first mammoth discovered in Scotland. Both
were suffering from the results of degrading historic treatments, including an epoxy-
based coating which is now insoluble in conventional organic solvents. No written
records of previous storage or treatment exist for these tusks; however the problematic
nature of past conditions were clear, given the physical state of the tusks when they came
into the lab.

C-14 dating was carried out to establish whether the specimen was mammoth or
modern elephant based on aging. Further investigations, using ultraviolet light and
Fourier transform infrared spectroscopy, were carried out in order to determine the
chemistry of surface dirt, paint residues, and coatings prior to developing a treatment
proposal for reversing historical treatments and stabilising the tusks.

Cleaning proved problematic due to the aging of these early treatments.
Experimentation was therefore carried out with pineapple juice, a technique used in
ceramic conservation and the boat industry, in order to attempt the breakdown of the
cross-linked epoxy, and this treatment proved very successful.

Ethyl methacrylate co-polymer of varying concentrations in acetone was used as an
adhesive and consolidant. Large voids created by the warped and delaminated layers had
led to diminished contact points, requiring a bulked adhesive to effectively join the two
surfaces together. Pulled threads of Kozo Japanese tissue paper were used in an ethyl
methacrylate co-polymer 10% in acetone mixture to create a strong but flexible backing
for the top layer.

The successful conservation treatment of the mammoth tusks means that they can be
used in an upcoming lecture series about the history of the discovery and study of
mammoths in Scotland and they are currently featured on the National Museums
Scotland website.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

PTERODACTYLOID DIVERSITY IN THE TWO MEDICINE FORMATION
(CAMPANIAN) OF MONTANA
CARROLL, Nathan, University of Southern California, Los Angeles, CA, United States
of America, 90007; VARRICCHIO, David J., Montana State Univ, Bozeman, MT,
United States of America; POUST, Ashley, University of California, Berkeley, CA,
United States of America

Pterosaurs were a highly successful and diverse group of Mesozoic reptiles that
reached peak diversity in the Late Jurassic-Early Cretaceous. Following a decline in
diversity into the Late Cretaceous, they went extinct at the Cretaceous/Paleogene
boundary. Pterosaur diversity and morphologic disparity are often characterized as being
severely depleted by the Late Cretaceous, and dominated by azhdarchids in the terrestrial
realm. Excavations conducted by Museum of the Rockies crews in the Two Medicine
Formation from 1980 to 2007 have yielded multiple pterosaur specimens from multiple
quarries. Here, new evidence is presented from this collection that suggests the pterosaur
diversity of the Two Medicine Formation and the Late Cretaceous of North America is
not as low as previously thought. A description of a new species of azhdarchid adds a
distinct genus to the ranks of azhdarchids known from the Late Cretaceous, and adds to
the synapomorphies of this group. A reappraisal of Montanazhdarcho minor as a non-
azhdarchid member of Azhdarchoidea implies that the Late Cretaceous pterosaur fauna
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was not entirely dominated by azhdarchids and recognizes important post-cranial
characters that better define Azhdarchoidea. The recent reassignment of Piksi barbarulna
as an ornithocheiroid pterosaur rather than a bird also reaffirms the higher diversity and
morphological disparity within pterosaurs in the Late Cretaceous of North America.
Although its adult status awaits histological verification, the diminutive size of Piksi
(~1.5 m wingspan) challenges previous studies claiming that pterosaurs and birds did not
exist in the same morphospace in the Late Cretaceous. This collection of pterosaurs from
the Two Medicine Formation of Montana adds morphological and taphonomic support to
the hypothesis of the terrestrial affinities of azhdarchids, but that these terrestrial
environments were at least occasionally shared with other pterosaur clades.

Technical Session VI (Thursday, November 6, 2014, 11:15 AM)

THE END OF THE MIOCENE HOMINOID RADIATION IN EURASIA: NEW
INSIGHTS PROVIDED BY STABLE ISOTOPE ANALYSIS OF TOOTH
ENAMEL IN MUROID RODENTS

CASANOVAS VILAR, Isaac, Institut Catala de Paleontologia, Barcelona, Spain;
KIMURA, Yuri, Southern Methodist Univ, Dallas, Dallas, United States of America;
FLYNN, Lawrence, Harvard Univ, Cambridge, Cambridge, United States of America;
ALBA, David, , Cerdanyola Valles, Spain; PILBEAM, David, Harvard Univ, Cambridge,
MA, United States of America; MOYA-SOLA, Salvador, Institut Catala de
Paleontologia, Barcelona, Spain

Hominoids originated in Africa, but they quickly expanded their distribution and
diversity after connections with Eurasia formed during the middle Miocene. The dense
and continuous record of land mammals in the Vall¢s-Penedés Basin (Catalonia, Spain)
and the Siwalik region (Pakistan) provide unique opportunities to study the evolution of
this group in relation to Miocene paleoenvironmental changes. The first occurrence of
hominoids in both areas is approximately contemporaneous, around 12.5 Ma in the
Siwaliks and 12.3 Ma in the Vallés-Penedés. In contrast, their last record is earlier in the
Valles-Penedes (9.6 Ma) than the Siwaliks (8.4 Ma).

Here we use stable isotopes of molar enamel of muroid rodents to reconstruct the
climate and vegetation for both regions. We analyzed a total of 175 samples from the
Siwaliks (13.8 to 6.5 Ma) and 113 samples from the Vallés-Penedés (12.5 to 9.1 Ma),
covering the whole record of hominoids in those areas. The carbon isotope ratios of the
Siwalik muroids indicate mostly C3 diets before 7.4 Ma, although there are already some
taxa with mixed C3/C4 diets around 8 Ma and even carlier. Between 7.4 and 7 Ma there
is a pronounced shift in 3"°C indicating significant amounts of C4 plants in their diet.
This isotopic shifting pattern is more similar to that of soil carbonates than that of large
mammals. Thus, dietary behaviors of the muroid rodents seem to reflect overlying
vegetation more closely than most of the large mammals. The hominoid extinction in the
Siwaliks occurs early in the spread of C4 ecosystems. Compared to Siwalik rodents,
carbon isotope values of Vallés-Penedés rodents are consistently more negative,
indicating mostly pure C3 diets with limited mixed C3/C4 consumers. The shift to C4
diets is not observed in this area, maybe because it occurred after 9.1 Ma or did not occur
at all. However, the fact that there is no evidence for mixed C3/C4 diets is notable. In
both regions, a slight negative shift of carbon isotope values is observed from the middle
to late Miocene, suggesting this could be a global phenomenon in middle latitudes (30 to
45 degrees) at that time. With current isotopic evidence, the extinction of hominoids in
the Vallés-Penedés Basin cannot be related to the expansion of C4 ecosystems.
Moreover, although this extinction event has been previously linked to a significant
cooling around 9.5 Ma, our oxygen isotope data do not show any noticeable temperature
changes during the studied time span. Therefore, the cause of extinction of hominoids in
the Vallés-Penedés remains unclear.

Technical Session XV (Saturday, November 8, 2014, 11:15 AM)

THE FRONTAL BONE: PROBLEMS AND SOLUTIONS IN AMNIOTE SKULL
HOMOLOGY
CASTANHINHA, Rui, Instituto Gulbenkian de Ciéncia and Museu da Lourinhd, Oeiras,
Portugal; SUCENA, Elio, Instituto Gulbenkian de Ciéncia and Faculdade de Ciéncias da
Universidade de Lisboa, Oeiras, Portugal; RODRIGUEZ-LEON, Joaquin, Instituto
Gulbenkian de Ciéncia and Universidad de Extremadura, Badajoz, Spain

The Gallus gallus (chicken) embryo is a central model organism in evolutionary
developmental biology. Its anatomy and developmental genetics have been extensively
studied and many relevant evolutionary implications have been made so far. However,
important questions regarding the developmental origin of the chicken skull bones are
still unresolved such that no solid homology can be established across organisms. This
precludes evolutionary comparisons between this model and other avian systems in
which skull anatomy has evolved significantly over the last millions of years. A classical
example is the disputed origin of the frontal bone. Different lineage tracing studies
present dissimilar results. The first hypothesis claims that a population of cells
exclusively derived from neural crest forms this bone. Other authors advocate for a
double ontogenetic contribution from neural crest and paraxial mesoderm derived cells.
In mice the results are unanimous attributing the origin of the entire frontal bone to cells
derived from neural crest, while the posteriorly contiguous bone (the parietal) is formed
exclusively by paraxial mesoderm derived cells. At the same time the posterior region of
bird's adult skull misses one bone when compared with other archosauria and mammals.
This absence has been traditionally interpreted as an evolutionary lost of the interparietal.
Nevertheless, it is not obvious whether the bird's frontal is homologous to one (frontal),
or to a fusion of two skull bones (frontal + parietal). Here, we present data from new gene
expression studies by in situ hybridization comparing mouse and chicken. In addition,
embryos from quail, chicken, duck and crocodile were incubated and stained for bone
and cartilage every four hours. These experiments, in combination with a thorough
examination of the published fossil material available, can help to establish more
complete homology relationships between the skull bones of Aves and Mammalia,
shedding new light on our understanding of the evolution of development of the amniote
skull since their last common ancestor.

November 2014—PROGRAM AND ABSTRACTS

Education and Outreach Poster Session (Poster displayed November 5 — 8)

THE PALNIASSA PROJECT: SCIENCE, EDUCATION, AND OUTREACH
FROM MOZAMBIQUE
CASTANHINHA, Rui, Instituto Gulbenkian de Ciencia & Museu Da Lourinha, Oeiras,
Portugal; ARAUJO, Ricardo, IST/UL, MfN, SMU, ML, Lisbon, Berlin, Portugal;
COSTA JUNIOR, Luis, Museu Nacional de Geologia, Maputo, Mozambique;
MARTINS, Rui, IST/UL and Museu da Lourinhd, Lourinha, Portugal; ANGIELCZYK,
Kenneth, Field Museum of Natural History, Chicago, IL, United States of America; G.
MARTINS, Gabriel, Instituto Gulbenkian de Ciéncia, Oeiras, Portugal; NHAMUTOLE,
Nelson, Museu Nacional de Geologia and Museu da Lourinhd, Maputo, Portugal;
MURRULA, Salimo, Museu Nacional de Geologia and Museu da Lourinha, Maputo,
Mozambique; VASCONCELOS, Lopo, Universidade Eduardo Mondlane, Maputo,
Mozambique

The PalNiassa Project is a collaborative scientific program aimed at: 1) prospecting,
collecting and studying the paleontological heritage of Mozambiqu; 2) collaborating to
improve the museological facilities in Mozambique in order to properly store and display
the material collected; 3) contributing to the training of new scientists and capacity
building between the countries involved; 4) promoting science outreach and working
with local communities to preserve Mozambican paleontological heritage. Besides being
very rich in natural recourses (coal, natural gas, and recently oil), Mozambique has a vast
and diverse geological landscape. There are many geological formations to be explored;
some of which have not been prospected for fossil vertebrates over the last four decades.
The national government is keen in promoting science and in 2013 officially included
paleontology as a priority for investment over the coming years. We are committed to
using the rich fossil record as a vehicle for integrating the Mozambican and international
scientific communities and increasing paleontological research by Mozambican
academics. Our previous collecting efforts, carried out between 2009 and 2012, have
been very successful. We recovered several complete skulls and skeletons of upper
Permian therapsids (ca. 255 Ma), including the recently published new dicynodont
Niassodon mfumukasi. We also began the training of new Mozambican students in
vertebrate paleontology (the first fossil preparators have received training), raised funds
to improve the museological facilities in Mozambique, and promoted outreach through
diverse public exhibitions and direct contact to the media. These endeavors will continue
with the ambition to create a center of excellence with regional and continent-wide
objectives. All fossils collected under PalNiassa project belong to the Republic of
Mozambique.

Technical Session VII (Thursday, November 6, 2014, 11:00 AM)

PEERING INTO THE PAST: SOFT-TISSUE RECONSTRUCTION, 3D
MODELING, AND THE VISUAL APPARATUS OF THE EXTANT RELATIVES
OF DINOSAURS
CERIO, Donald G., Ohio University, Athens, OH, United States of America, 45701;
RIDGELY, Ryan, Ohio University, Athens, OH, United States of America; WITMER,
Lawrence, Ohio University, Athens, OH, United States of America

Dinosaurs were clearly visually oriented animals based on the ubiquity of obvious
visual display structures and often-large orbits. Understanding dinosaur vision is
complicated by the fact that soft tissues tend not to preserve as fossils, confounding
behavioral interpretation. Previous studies of the visual apparatus of dinosaurs looked at
either the orientations of eyeballs restored within the orbit or morphometrics of the
scleral ossicles and orbital walls. These studies provided important advances but a
missing element was an analysis of all the orbital soft tissues that constrain eyeball size
and location and thereby impact the visual apparatus. Here, the orbital regions of
alligators, turkeys, ostriches, and hawks were dissected, taking care to note the position
of the eyeball, attachments of extraocular muscles, the extent and attachments of the
supraorbital membrane and tensor periorbitae, and position of the membranous lacrimal
duct in relation to the eyeball, among other attributes. High-resolution, iodine-enhanced
micro-computed tomography (CT) scans were taken of intact heads of an alligator,
turkey, ostrich, and savannah monitor, and the soft tissues were segmented in Avizo and
modeled in Maya. These investigations revealed the osteological correlates for these soft
tissues that, when supplemented with similar findings from other extant diapsids, will
form the basis for interpretation of dinosaur orbital anatomy in a later phase of this
project. Another source of information derives from the fact that the visual system is
linked to the balance organs of the inner ear, the semicircular duct system, providing
further clues potentially assessable in fossils. This linkage relates to the vestibulo-ocular
reflex (VOR), which functions to stabilize gaze by activating the extraocular muscles to
make compensatory movements of the eyes as the head turns. To test for the symmetry,
alignment, and coplanarity of the eye muscles and bony semicircular canals (SCCs),
orientations of these components were digitally measured in the microCT-scanned extant
sample, revealing variable amounts of coplanarity between the oblique muscles and
ipsilateral caudal SCC, between the dorsal and ventral rectus muscles and ipsilateral
rostral SCC, and between the medial and lateral rectus muscles and lateral SCC. Future
studies of SCC/extraocular muscle coplanarity will broaden the sample to investigate the
link to phylogeny and behavior, and, if substantiated, used to help restore dinosaur visual
systems as the project progresses.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A REVISION OF OPHISAURUS ULMENSIS FROM THE EARLY MIOCENE OF
ULM (MN 2A, SOUTHWEST GERMANY)
CERNANSKY, Andrej, Senckenberg Research Institute, Frankfurt am Main, Germany;
KLEMBARA, Jozef, Comenius Univ Bratislava, Bratislava, Slovakia

The locality Ulm Westtangente (MN 2a) is well known for the richest vertebrate
fauna (especially mammals - more than 45 taxa) from the Lower Miocene ever found in
Germany. From this locality, a new species of the genus Ophisaurus, O. ulmensis, was
described. The type material consists mainly of dentary bones. However, this taxon has
become problematic. The type material was lost for a long time, but several specimens of
the original collection have been recently relocated. The preservation of the type
specimens is poor, most likely due to conservation methods at the beginning of the 20th
century. Meanwhile, the specimens of O. ulmensis from Obere Eselsberg (MN 2,
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Germany) have been referred to the genus Palaeocordylus (Cordylidae). This creates
doubts regarding its taxonomy, and justifies a reevaluation of this taxon. Here, we present
new, undescribed lizard material from the O. ulmensis type locality, including material
which can be attributed with certainty to the enigmatic O. ul/mensis. The material was
discovered during field work in the 1980s. The material consists of lower jaws, upper
jaws, parietals, frontal, quadrate, jugals, a pterygoid, postorbitofrontals, zeugopodial
bones and a supraocular osteoderm. Our preliminary studies indicate that O. ulmensis is
in fact a lizard of lacertid affinity. Besides this taxon, the new material from Ulm also
contains a second lizard consisting of the parietal, frontal, maxilla, dentary and plenty of
osteoderms. This specimen probably represents a member of Anguinae, of Ophisaurus
affinity (the marginal teeth are recurved posteriorly and pointed). The new finds shed
new light not only to the taxonomy of O. ulmensis, but also on the biodiversity of
squamates during the so called Dark Period in the mid-Cenozoic.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

WALKING WITH BIRDS: HINDLIMB EVOLUTION WITH LOSS OF FLIGHT
CHAN, Nicholas, Macquarie University, Sydney, Australia

The loss of flight in birds is associated with several distinct character changes. These
include a relative reduction of the wing bones and a decrease in the size of pectoral
muscle attachments. However, the changes that occur in the leg bones are less intensively
studied. These may be related to changes in size, the need for more efficient terrestrial
locomotion, or the amount of time since the loss of flight occurred.

These hypotheses were tested in a dataset of 35 species of flightless birds including
23 extinct taxa. Measurements of length and shaft eccentricity (log;, medio-lateral
diameter minus log, antero-posterior diameter) were taken for the femur, tibiotarsus
(tbt), and tarsometatarsus (tmt). nineteen volant relatives of these birds were measured to
provide ancestral models for the flightless taxa. Measurements were size-corrected and
input into a factor analysis (FA) and flightless species paired with their flying relatives.
Differences (A) in FA scores between paired species were then entered into multiple
regressions. Independent variables for regressions were: A femoral circumference
between species pairs (as a proxy for A body size), area of the land mass on which the
species evolved, and the estimated time since the loss of flight. One-sample Wilcoxon
Signed Rank (WSR) tests were carried out on A factor scores and femoral circumferences
to test for directionality in the evolution of limb bone proportions and body size.

Multiple regressions showed strong relationships between A FA scores and A femoral
circumference with little relationship with land area and no relationship to time since loss
of flight. WSR tests found positive directionality in median A femoral circumference and
tbt eccentricity. Separate analyses of palacognaths and neognaths revealed differences in
the loadings of variables, opposite directions of the relationships between A FA scores for
a similarly loaded factor 1 and land area, and differences in directionality of A FA scores.
In the latter, palacognaths showed directionality in both A FA scores and A femoral
circumference whereas in neognaths only A femoral circumference exhibited
directionality. These results indicate varied trajectories in the evolution of leg proportions
in birds after loss of flight. In palaecognaths these changes are associated with variation in
cursoriality and body size, whereas flightless neognaths exhibit no clear patterns in the
evolution of leg bone proportions.

Edwin H. and Margaret M. Colbert Prize Competition (posters displayed November 5 —
8, judging occurs Thursday, November 6)

THE FIRST DETAILED CRANIAL DESCRIPTION OF MASSOSPONDYLUS
CARINATUS USING A COMPUTED TOMOGRAPHY (CT) SCAN AND 3D
DIGITAL REPRESENTATION
CHAPELLE, Kimberley, University of the Witwatersrand, Johannesburg, South Africa;
CHOINIERE, Jonah, University of the Witwatersrand, Johannesburg, South Africa,
South Africa

Massospondylus carinatus is a basal sauropodomorph dinosaur from Lower Jurassic
deposits in South Africa and Zimbabwe. Although Massospondylus carinatus is an
important taxon for understanding early sauropodomorph evolution, anatomical
descriptions of its abundant cranial material were lacking until relatively recently.
Additionally, focused descriptions of its braincase have been relatively topical because
adhering matrix in key specimens obscures anatomical details. There is limited fossil
braincase material across basal Sauropodomorpha, and hence a scarce number of
braincase characters used for phylogenetic analyses in basal sauropodomorph dinosaurs.
To perform a detailed investigation of braincase anatomy in Massospondylus carinatus,
we used computed tomography (CT) scans and 3D digital representations to reconstruct
the bones of the braincase of a complete, undistorted specimen (BPI/1/5341). These
methods revealed details that are not visible in external examination and allowed for the
determination of its internal osseous anatomy as well as other endocranial structures such
as the inner ear. These data were then used to establish a detailed braincase description of
the genus. Our study yielded information about Massospondylus carinatus that was
previously missing or unclear, notably with regard to the orbitosphenoid and prootic
bones of the braincase. We compared the braincase of Massospondylus carinatus to
relevant sauropodomorph taxa, such as Plateosaurus, and were able to identify
previously unknown braincase autapomorphies for it as well as increase the braincase
character dataset. Our research forms a strong basis for future studies of the growth and
development of this important dinosaur taxon. This project was funded by the National
Research Foundation as well as the Palaeontological Scientific Trust.

Poster Session IT (Thursday, November 6, 2014, 4:15 - 6:15 PM)

A NEW SPECIMEN OF PUPPIGERUS CAMPERI FROM THE LONDON CLAY
OF WALTON ON THE NAZE, ESSEX, UNITED KINGDOM AND THE
PALEODISTRIBUTION OF MARINE TURTLES DURING THE EOCENE
CHAPMAN, Sandra, The Natural History Museum, London, United Kingdom; MOODY,
Richard, Kingston University, Kingston, United Kingdom

A well preserved skull identified as Puppigerus camperi (NHMUK R14375), is
housed in the Natural History Museum, London, UK (NHM). It is Ypresian (Early
Eocene) in age and was collected as a nodule from the London Clay at Walton on the
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Naze in Essex, England, UK in 1970 and presented to the NHM in 1977. This skull adds
a new record to a rich turtle assemblage of cheloniids in northwestern Europe. The
London Clay is dated to ~50 million years by the analysis of the volcanic ash beds found
throughout the sequence and in the area of Walton on the Naze is comprised of fine
grained, clay-rich deposits that yield invertebrates, fossil plant debris and seeds together
with disarticulated skeletons of fish, birds, mammals, and reptiles. Poorly preserved turtle
shells and skulls belonging to the Cheloniidae and the Erquelinnidae are mostly recorded
from the lower levels of the London Clay in the Harwich area of Essex. The preparatory
work began in 1977 and produced a complete 3 dimensional skull, limb and girdle
material, hyoid bones, some vertebrae and an incomplete shell. Several years elapsed
before the specimen was ready for study but its research potential has only recently been
recognized by the authors. We believe the shell belongs to a juvenile due to its small size
and thin plates having typically nine neural plates decreasing in size from the anterior
margin with well developed pygals and suprapygals. Fish teeth identified as belonging to
Striatolamia macrota were also found in the sediment. Published discoveries of
cheloniids Puppigerus nessov from Russia and Tasbacka ouledabdounensis and more
recently Puppigerus camperi from North Africa drew our attention to the similarities
between the cheloniids of northwestern Europe and those of the North Africa. This skull
is comparable to the largest skulls of Puppigerus found in the London Clay of the Isle of
Sheppey, Hampshire, UK or the Eocene sediments of the Belgian Basin. The dorsal
surface of the skull shows fine grooves and epidermal scute sulci but it is dorso-ventrally
crushed, giving an artificially flat appearance. It is triangular and elongate in shape with a
slightly less pointed snout than the acutely pointed snout seen in adult skulls like
Puppigerus camperi (IRSNB. 1G8402) housed in the Institut Royal des Sciences
Naturelles, Bruxelles. An earlier study examined an endocranial cast taken from the brain
case of Puppigerus camperi IRSNB. 1G8402 and to extend this study we reconstructed
the braincase from recent computed tomography (CT) scans of this Puppigerus camperi
skull NHMUK R 14375 at the NHM.

Technical Session XV (Saturday, November 8, 2014, 11:45 AM)

GENE DUPLICATIONS, CO-OPTION, AND THE EVOLUTION OF
VERTEBRATE BRAINS
CHATTERIJEE, Sankar, Texas Tech Univ, Lubbock, TX, United States of America,
79409-3191; CHATTERIJEE, Soumya, Allen Institute for Brain Science, Seattle, WA,
United States of America

Here we trace vertebrate brain evolution from phylogeny, neural morphology,
ecology, and gene expression. Two rounds of whole genome duplication in the stem
lineage of vertebrates, followed by cooption and expansion of homeobox genes, have
been linked to the origins of vertebrate brains from neural crest and placode tissue.
Cladistic analyses suggest a stepwise progression of brain evolution from
cephalochordates, which have a hollow dorsal neural tube with a cerebral vesicle at the
rostral end. The first brains appeared in benthic agnathans during the Cambrian explosion
and were fairly large and bipartite, but lacking a hindbrain. Large tripartite brains evolved
in predatory gnathostomes in the Devonian. Expression of one homeobox gene marked
the forebrain and hindbrain, while a second gene marked the hindbrain and
midbrain/hindbrain boundary. From lobefin fish to tetrapods, the advent of terrestrial life
in the Carboniferous brought about the reorganization and expansion of the tripartite
brain, as sight, sound, and smell became important for exploiting new adaptive zones.
The number of homeobox genes remained stable throughout the evolution of tetrapods,
but the functional complexity of brains in higher vertebrates could have resulted from an
increase in the number of gene expression patterns. From the basic tetrapod design,
brains increased in size independently in two terminal lineages of amniotes—birds and
mammals—during the Mesozoic, possibly in response to arboreal adaptation. The
enlargement of forebrain in birds and mammals reflected the increasing role of
somatosensory information and coordinated motor outputs required to navigate the three-
dimensional arboreal world. In birds, the cerebrum is highly enlarged, contacting the
cerebellum and displacing the optic lobes ventrally and laterally. Visual acuity is
heightened in birds at the expense of olfaction. Mammals, too, developed a large
neocortex for sensory and motor processing. Increasing sophistication of the cerebrum
culminated in primates during the Cenozoic with the development of a profoundly
expanded neocortex. Front-facing, trichromatic eyes and the expansion of size and
number of cortical visual areas allowed stereoscopic color vision and hand-eye
coordination. Hearing became an important sensory cue for primate communication, and
accelerated recruitment of new developmental genes led to the large and complex brains
of Homo, ultimately supporting the development of speech and language in modern
humans.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

DIVERSITY PATTERNS IN THE EVOLUTION OF PENGUINS
CHAVEZ-HOFFMEISTER, Martin, Univ of Bristol, Bristol, United Kingdom

Penguins are seabirds usually associated with polar environments; however only two
of the seventeen species of extant penguins live permanently in the Antarctic continent.
Penguins originated and radiated under greenhouse conditions during the Paleocene and
by the late Eocene, the stem Sphenisciformes were already diverse and spread in a similar
range to that occupied by extant penguins. But by the late Miocene, the modern family
Spheniscidae and their closest relatives became the dominant penguins. This turnover in
the penguin faunas is particularly clear in South America, where we can compare the
Paleogene assemblages with the abundant Neogene record. Most of these penguins
develop a much shorter and bulkier beak along with a substantial reduction in body size.
However, the correlation between penguin diversity and large scale environmental
changes has never been evaluated in a deep-time scenario. Even so, global cooling and
Antarctic glaciations have been constantly mentioned as potential drivers of their
radiation. In this context, a global study of the diversity of penguins through time will be
essential to elucidate the relations between these birds and their environment, particularly
during the Neogene. In order to identify the potential drivers of the paleodiversity signal,
raw and time-bin corrected diversity data have been analyzed. The data have been
compared with sampling proxies like number of marine formations and marine
formations with a record of vertebrates, and with environmental factors such as diatoms
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and nannoplankton diversity and 0 '*O as a proxy of temperature and global ice volume.
Potential correlations between pairs of variables have been tested using Spearman-rank
correlations, as well as by fitting a set of a priori models and assessing their explanatory
power using the second-order Akaike”s Information Criterion and Akaike weights. The
results suggest that, despite the existence of a weak correlation between the diversity data
and sample proxies, the diversity of diatoms, as a broad-scale metric of productivity, was
a major driver of crown penguin diversity.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

A NEW LATE EOCENE LEUCISCINE FROM CENTRAL CHINA
CHEN, Gengjiao, Natural History Museum of Guangxi, Nanning, China; CHANG, Mee-
mann, IVPP, Beijing, China

A new leuciscine fish from the late Eocene Hetaoyuan Formation in Henan Province,
central China is recognized. It is represented by several nearly complete skeletons with or
without pharyngeal teeth in situ, detached pharyngeal bones and teeth, and several
disarticulated bones. The main characteristics of the fish are: body small, elongated and
laterally compressed; head length exceeding body depth; mouth terminal; two branches
of preopercle about equal in length; depth of opercle larger than its length; postcleithrum
and coracoid well developed; both dorsal and anal fin with no spine; origin of the dorsal
fin posterior to insertion of pelvic fin with seven branched fin rays; two tips of forked
pelvic bone spread apart and length of forked part slightly shorter than half the length of
the bone; anal fin with nine branched fin rays inserted behind the posterior end of dorsal
fin base; two anterior pterygiophores of anal fin suspended from the anterior hemal
spines; at least two rows of pharyngeal teeth, five teeth in main row, crowns of all teeth
laterally compressed, with oblique and narrow grinding surface and tapering, recurved
tip; total number of vertebraec around 36. Consequently, it can be referred to the
Leuciscinae. It differs, however, from all known subgroups of the Leuciscinae. It differs
from rasborins in that its infraorbital 5 is disconnected from the supraorbital, and the
dermopterotic is elongated. It differs from leuciscins and phoxinins in its reduction in the
fork of the pelvic bone and the well-developed postcleithrum. It is distinguished from
cultrins and xenocyprins in that its first unbranched dorsal fin ray is not modified into a
knob-like structure and in contact with the second one, the anal fin base is shorter than
that in cultrins, and the pharyngeal teeth are obviously unlike those from xenocyprins in
which the number of the main row pharyngeal teeth is six or seven, the teeth are very
compressed laterally, with extensive, flat lateral surfaces and a long, straight, narrow
grinding surface with no recurved tip. It differs from gobionins and achelognathins in its
developed coracoid blade, elongated body, and the higher number of branched anal fin
rays.

The discovery of this new leuciscine, associated with previous known middle-late
Eocene cyprinids, for example Palaeogobio zhongyuanensis, Cyprinus maomingensis,
Tianshanicus liui, and various kinds of pharyngeal teeth from coastal region of Bohai Sea
and North Vietnam, show that the Cyprinidae is already rather diversified by the late
Eocene in East Asia.

Technical Session V (Wednesday, November 5, 2014, 2:15 PM)

AN EARLY CRETACEOUS FROG FROM NORTHERN CHINA AND THE
EARLY EVOLUTION OF ANURANS
CHEN, Jianye, American Museum of Natural History, New York, NY, United States of
America, 10023; GAO, Ke-Qin, Peking University, Beijing, China

The Early Cretaceous marks an important period in frog evolution, when many clades
of crown-group frogs first appeared in the fossil record. These include species affiliated
with the Discoglossidae, Pipidae, Paleobatrachidae and those that have unresolved
relationships with living lineages. The Early Cretaceous Jehol Biota of Northern China
previously yielded several frog taxa, all characterized by having nine presacral vertebrae
and expanded sacral diaphophyses. Here we report a new fossil frog from the Lower
Cretaceous Guanghua Formation (equivalent of the Yixian Formation) of Dayangshu
Basin, Hulunbuir, Inner Mongolia, China. The skull of the new frog is plesiomorphic in
appearance, with an unsculptured skull roof, medially articulated nasals, presence of a
quadratojugal and columella, dentate upper jaw and edentate mandible. Postcranial
morphology is more derived than the Jehol frogs, characterized by eight presacral
vertebrae, non-imbricated neural arches, and non-expanded sacral diapophyses.
Geographically, the new taxon documents the most northern distribution of Early
Cretaceous frogs in East Asia. Preliminary cladistic analysis anchored this frog as the
sister-group of Neobatrachia + Pelobatoidea, a phylogenetic position not previously
occupied by fossil frogs, thus providing a new calibration point for estimating the
divergence time between the Pelobatoidea and Neobatrachia. The new locality also
yielded several juvenile specimens, which apparently represent the same species as the
adults. Besides being smaller and having weaker ossification than the adult specimens,
they retain unfused ribs associated with presacrals V to VIII, providing ontogenetic
evidence that the loss of ribs on these posterior vertebrae in adults is a post-embryonic
event.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

COMPUTED TOMOGRAPHIC ANALYSIS OF A COMPLETE SKELETON OF
THE LATE MIOCENE MUSK DEER, LONGIROSTROMERYX WELLSI
(ARTIODACTYLA, MOSCHIDAE), WITH IMPLICATIONS FOR
PALEOHABITAT AND ECOLOGY
CHEN, Katheryn, University of Nebraska-Lincoln, Lincoln, NE, United States of
America, 68588; SECORD, Ross, University of Nebraska-Lincoln, Lincoln, NE, United
States of America

Ashfall Fossil Beds State Historical Park in northeastern Nebraska preserves the most
complete known skeletons of the rare blastomerycid, Longirostromeryx wellsi
(Artiodactyla, Moschidae). These specimens come from a lagerstétte faunal assemblage
in the Ash Hollow Formation (11.95 Ma), which represents mass mortality and rapid
burial by aeolian ash from the Bruneau-Jarbidge Eruptive Center in Idaho. The
exceptionally preserved biocenosis at the Ashfall locality is particularly useful for
paleoecological analyses, including paleohabitat reconstruction. The presence of a musk
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deer, which today live in densely vegetated areas, in this assemblage is inconsistent with
the open environment suggested by isotopes and other proxies from Ashfall. We analyze
the ecology of L. wellsi using anatomical evidence to infer locomotor and dietary
behavior. Specimens of L. wellsi come from the lower part of the 3 m ash deposit,
indicating that L. wellsi was among the first to perish from inhalation of ash. Femur
length indicates that L. wellsi had a body mass of about 10 kg. Oblique fractures of the
humeri, missing scapulae and proximal humeri, and dislocation of the limbs, rib cage,
and at the base of the neck indicate scavenging before burial. Several features suggest
cursoriality in L. wellsi, including fused cannon bones, the absence of lateral digits, a
reduced fibula, a high crural index (119), and a high femorometatarsal index (90).
Because cursorial taxa typically occupy open habitats these observations suggest that L.
wellsi was adapted to feeding in more open areas than modern moschids, which agrees
with previous interpretations of open-area feeding based on its long neck, long snout, and
an enlarged molar row. While preliminary analyses suggests that L. wellsi was adapted to
an open habitat, such as a C; dominated savannah, lack of fusion in the radius and ulna as
well as the carpals indicates L. wellsi may not have been fully cursorial. Future work will
focus on analysis of a digital 3D reconstruction of L. wellsi from computed tomography
(CT) images, which will allow for further anatomical and ecological analyses. Habitat
reconstructions for this and other North American moschid species should provide a
better understanding of selectional pressures influencing the evolution of this clade.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

A NEW NON-PTERODACTYLOID PTEROSAUR WITH SOFT TISSUE FROM
THE LATE JURASSIC, INNER MONGOLIA, CHINA
CHENG, Xin, Institute of Vertebrate Paleontology and Paleoanthropology, Chinese
Academy of Sciences, Beijing, China; WANG, Xiaolin, Institute of Vertebrate
Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing, China;
JIANG, Shunxing, Institute of Vertebrate Paleontology and Paleoanthropology, Chinese
Academy of Sciences, Beijing, China; KELLNER, Alexander W., Museu Nacional/
Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil

Daohugou (Ningcheng, Inner Mongolia) is a locality that yielded several important
fossils, including vertebrates, insects and plants, regarded as part of the Jurassic Yanliao
Biota. So far only two pterosaurs have been described, the anurognathid Jeholopterus and
the non-pterodactyloid Pterorhynchus. Here we report a new pterosaur specimen from
this region (IVPP V12537), consisting of a partial skeleton lacking the wings and hind
limbs. The skull and lower jaw are articulated, dorsoventrally compressed, and lack the
rostral end. The skull is clearly laterally compressed, differing from Jeholopterus. The
orbit is large and rounded, and the antorbital fenestra is incomplete but larger than in
Pterorhynchus. The upper temporal fenestra is unusually small. No evidence of a cranial
crest such as the one reported in Pterorhynchus is observed. The cervical vertebrae are
short and bear thin cervical ribs, indicating that the new specimen represents a non-
pterodactyloid. The sternal plate is triangular, being much wider than long, more than in
any non-pterodactyloid reported so far. The deltopectoral crest of the humerus is
positioned proximally and does not extend further down the shaft, a typical feature of
basal pterosaurs. Several elements such as the scapula and coracoid, and the proximal
carpals are fused, suggesting that it represents an adult individual. IVPP V12537 also
differs from all pterosaurs reported from the Linglongta area of the Tiaojishan Formation,
regarded to be about the same age as the Daohugou beds. The new specimen has much
shorter cervical vertebrae than the wukongopterids reported from that region (e.g.,
Wukongopterus, Darwinopterus). It further has a comparatively larger antorbital fenestra
relative the size of the orbit than the scaphognathid Jianchangnathus. 1t also differs from
scaphognathid Fenghuangopterus which has a comparatively smaller and more rounded
sternum and is also much larger. IVPP V12537 shows portions of soft tissue preserved as
a dark matter around the cervical vertebrae that appear to be of two distinct natures. Some
show parallel fibers that are likely actinofibrils while in other parts the fibers are more
irregular and more consistent with pycnofibres. The new specimen increases the Jurassic
non-pterodactyloid pterosaur diversity of the Yanliao Biota and is the smallest flying
reptile reported from this biota reported so far. This study was supported by National
Basic Research Program of China, the Hundred Talents Project of CAS; and CNPq and
FAPER]J (Brazil).

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

CELL IMPRINTS ON THE EXOSKELETAL ELEMENTS OF THE PALEOZOIC
SHARKS

CHEREPANOV, Gennady, St. Petersburg University, St. Petersburg, Russia; IVANOV,
Alexander, St Petersburg Univ, St. Petersburg, Russia

The imprints of cells are extremely rarely recorded for the exoskeletal elements of
fossil fishes. Cell imprints of a polygonal pattern were found in the teeth of elasmobranch
Adamantina foliacea from the Late Pennsylvanian of the South Urals (Russia) and the
Robledo Mountains (New Mexico, USA), from the Early Permian of the Middle Urals
and the Middle Permian of the Guadalupe Mountains (Texas, USA); in the teeth of shark
Isacrodus marthae from the Middle Permian of the Guadalupe Mountains. The imprints
are isometric penta- or hexagonal polygons, up to 10 um in size, and form a network on
the lower part of the tooth crown, at the crown/base junction. Similar imprints of cells
occur in the scales of protacrodontid type from the Late Devonian of the Middle Urals,
the Late Mississippian of Moscow Syneclise (Russia), Early Permian of the Middle Urals
and the Middle Permian of the Guadalupe Mountains. The imprints are from isometric to
considerably elongated polygons, occupying the external surface of the scale crown or
only depressions between the odontodes. The protacrodontid type is the growing scale.
The nongrowing scales from the same samples do not bear such imprints.

The cell imprints could possibly be formed as a result of the pressure of the epithelial
layer on the unmineralized external surface of growing scale or of the ameloblast layer
into dental lamina on the unmineralized external surface of a tooth. The similar cell
imprints can be observed in the squamation of the modern chondrichthyans.
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Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

COMPARING STABLE ISOTOPE COMPOSITIONS OF HAIR IN A MOTHER-
CALF PAIR OF ELEPHANTS (LOXODONTA AFRICANA) DURING NURSING
AND WEANING
CHERNEY, Michael, University of Michigan, Ann Arbor, MI, United States of America,
48103; FISHER, Daniel, University of Michigan, Ann Arbor, MI, United States of
America; HREN, Michael, University of Connecticut, Storrs, CT, United States of
America

Mammalian nursing affects the stable isotope chemistry in both mothers and
offspring. Isotopic changes associated with onset, gradual reduction, and complete
cessation of nursing are preserved in biological tissues generated by both lactating
mothers and their suckling young. These changes are preserved in continuously growing
tissues that are not reworked, such as hair and tusk dentin. Tusks of young individuals
and broken off tusk tips sometimes preserve dentin growth from the first years of life and
contain patterns of isotopic variation associated with nursing and weaning. These data
can be used to identify duration of nursing and a calf’s age at completion of weaning.
Ongoing work aims to compile weaning ages for wooly mammoths from the Late
Pleistocene to see if those near the time of extirpation from mainland Siberia are more
consistent with climate stress or hunting stress. To develop a framework for identifying
weaning in fossil tusks we have been sampling tail hairs from a mother-calf pair of zoo
elephants (Loxodonta africana) to document the isotopic signatures of weaning in a
living proboscidean. We expected to see calf hair 15N increase during nursing due to
trophic level enrichment that occurs when the calf metabolizes proteins from its mother’s
milk. We expected to see a similar trophic enrichment in 3"*C but were unsure how
much it would be neutralized by the isotopically light fat content of milk. In hair formed
prior to birth, calf 8"°N values track the mother’s but are about 1%o (air N) higher. After
birth, calf and mother 3N diverge with the calf’s increasing and mother’s decreasing.
When the calf was just a few months old, the spread between calf and mother §'°N was
greatest, at almost 3%o. Following peak offset, mother and calf 3'°N gradually converged
to a difference of just over 1%o when the calf was about one and a half years old. Calf
3'*C records during this same interval track the mother fairly consistently with an offset
of about 1% (VPDB). Around the time of birth, there is a brief convergence in §"*C
when mother and calf values are nearly equal. This is followed by divergence
approximately synchronous with that in 8"°N but less extreme, with peak separation at
about 2%o. These data will provide a comparative framework for investigating not only
weaning in tusk records of juvenile extinct proboscideans, but also birthing records in
adult female tusks.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

NEW SPECIES OF MIMATUTA ("CONDYLARTHRA," PERIPTYCHIDAE)
FROM THE EARLIEST PALEOCENE OF MONTANA
CHESTER, Stephen, Brooklyn College, City University of New York, Brooklyn, NY,
United States of America, 11210; SARGIS, Eric, Yale Peabody Museum, New Haven,
CT, United States of America; COHRON, Christopher, Brooklyn College, City
University of New York, Brooklyn, NY, United States of America; HUNTER, John,
Ohio State University, Newark, OH, United States of America; LYSON, Tyler,
Smithsonian Institution, Washington D.C., DC, United States of America

The early Puercan (Pul) mammalian recovery fauna during the first ~100,000—
200,000 years of the Paleocene has been documented as species-poor in the Tullock
Member of the Fort Union Formation, northeastern Montana. Here we report discovery of
a new Pul species of Mimatuta from a locality informally known as Camel Butte in the
Tullock Member of Fallon County, southeastern Montana. Camel Butte has yielded the
stratigraphically youngest in situ non-avian dinosaur (a ceratopsian brow horn) 13 cm
below the palynologically defined Cretaceous—Paleogene boundary and 125 cm below
the Hell Creek—Fort Union Formation contact. Surface collecting and screen-washing
efforts have also produced hundreds of early Puercan mammal specimens and a rich
assemblage of other vertebrates in a coarse structureless sandstone bed 29 cm above the
formation contact. Several partial dentaries of Mimatuta have been recovered, including a
dentary that preserves portions of the jaw between pl-m3 (pl single-rooted, p2—-m3
double-rooted). These specimens are referred to Mimatuta and can be differentiated from
Oxyprimus and Protungulatum based on features including a p4 with a wide and
developed talonid basin and a distal transverse crest, and molars with relatively shorter
talonids. Specimens further differ from Oxyprimus in being larger and having more
expanded convex lower molar cingulids, and differ from Protungulatum in having a p4
protoconid that is considerably larger than the paraconid and metaconid, and an m2 with
a more labially positioned paraconid. Among species of Mimatuta, the new specimens
have a p3 and p4 that exceed the size ranges documented for M. morgoth and M. minuial,
but have an m1 that is within the size range of both species. Therefore, proportions of the
known premolar positions are relatively larger in area than what has been previously
documented in Mimatuta. The p3 is quite wide and has a small talonid basin that has a
distal transverse crest. The p4 appears most like that of M. minuial in having a
pronounced metaconid, but is relatively wider and more molariform with a well-
developed talonid basin that has three cusps. These relatively wide and more molariform
premolars are likely derived among species of Mimatuta and were probably more
effective for grinding and crushing food items. This discovery increases the number of
species known during the species-poor (Pul) mammalian recovery fauna in the Tullock
Member, and may serve to document evolutionary transitions among basal Periptychidae
and help clarify relationships within this family.

Technical Session XIII (Friday, November 7, 2014, 3:45 PM)

HOW DID DEVONIAN ACANTHODIANS GROW? THE DEVELOPMENTAL
HISTORY OF THE SKELETON OF TRIAZEUGACANTHUS AFFINIS FROM
THE MIGUASHA-FOSSIL-FISH LAGERSTATTE
CHEVRINALIS, Marion, Université du Québec a Rimouski, Rimouski, QC, Canada, G5L
3Al; CLOUTIER, Richard, Université du Québec a Rimouski, Rimouski, QC, Canada;
SIRE, Jean-Yves, CNRS-UPMC, Paris, France

Since its original description as a chordate and probably a vertebrate, the Late
Devonian Scaumenella mesacanthi (Escuminac Formation, eastern Canada) has been
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interpreted alternately as a prochordate, a larval ostracoderm or a larval-juvenile
acanthodian. However, for the past 30 years, these minute specimens were generally
considered as decay stages of the acanthodian Triazeugacanthus affinis. Among the
abundant material of 'Scaumenella', we identify unambiguous specimens of T. affinis
based on otolith characteristics. Morphological, morphometric, histological (ground
sections, SEM) and chemical (mass spectrometry, EDS stoichiometry) data are gathered
on a size series of 197 Triazeugacanthus (larvae: 3.91-17.22 mm, juveniles: 17.55-31-47
mm, adults: 26.52-52.72 mm). These findings allow us to confirm that this size series
represents a fossilized ontogeny. Size range, state of preservation, and abundance of
specimens position 7. affinis as one of the best known fossilized ontogenies of early
gnathostomes. Proportions between skeletal structures (e.g., pelvic fin spines) and total
length proxy display different growth rates for larvae, juveniles and adults. The presence
of cartilaginous and bony tissues, discriminated based on histological and chemical
signature, is used to establish chondrification and ossification sequences. Larvae show no
squamation but a progressive chondrification of neurocranial and vertebral structures,
whereas juveniles progress in terms of ossification and squamation. Progression of body
squamation is described in both juvenile and adult specimens. Developmental patterning
is identified for various skeletal elements: circular ('box-in-box') growth of scales, distal
accretion of odontodes on spines, antero-posterior and proximo-distal direction of
squamation in fin webs, and postero-anterior direction of squamation on the body.
Finally, chondrification and ossification sequences allow us to analyze the stability and
variability of developmental sequence within Triazeugacanthus. Developmental patterns
are interpreted considering the recent phylogenetic remodeling of the acanthodian grade
and the putative close relationship of acanthodiforms with osteichthyans.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

DIFFERING GROWTH STRATEGIES BETWEEN SYMPATRIC, LARGE-
BODIED HERBIVOROUS ORNITHISCHIAN DINOSAURS FROM THE
OLDMAN FORMATION (CAMPANIAN), ALBERTA, CANADA
CHIBA, Kentaro, University of Toronto, Toronto, ON, Canada, M5S 2C6; BRINK,
Kirstin, University of Toronto, Mississauga, ON, Canada; WOSIK, Mateusz, University
of Toronto, Toronto, ON, Canada; RYAN, Michael, Cleveland Museum of Natural
History, Cleveland, Cleveland, United States of America; EVANS, David, Royal Ontario
Museum, Toronto, ON, Canada

The anatomy and systematics of the North American Cretaceous dinosaur fauna have
been studied in detail, but information on its ecology, such as niche partitioning and
interactions between sympatric dinosaur species, remains poorly understood. Here we use
bone microstructure to compare growth strategies between two contemporaneous
herbivorous dinosaurs in the Late Cretaceous of North America in order to assess its
potential as an ecological indicator. We histologically sampled multiple radii and tibiae
of ceratopsid and hadrosaurid specimens recovered from the monodominant
Centrosaurus apertus McPheeters bonebed (Campanian; Oldman Formation, Alberta).
Full midshaft thin-sections were made to assess the bone microstructure, identify lines of
arrested growth (LAGs), and retrocalculate missing LAGs using the monomolecular, von
Bertlanffy, Gompertz, and logistic growth models. Body mass growth curves were
generated using Developmental Mass Extrapolation based on LAG circumferences.

Results show that both C. apertus and the hadrosaurid specimens have zonal bone
separated by prominent LAGs. However, in C. apertus, each zone contains a distinct
cyclical pattern of vascular orientations including radial, reticular and laminar canals,
whereas the hadrosaurids display a gradual change from reticular to laminar vascular
orientation towards the outer cortex. The bone microstructure of the C. apertus specimens
suggests that growth rate varied greatly within a year and that the cycle continued for
multiple years. Conversely, the gradual vascular orientation change in hadrosaurid
specimens suggests that they grew more consistently throughout their lifespan.
Comparisons of growth curves indicate that hadrosaurids grew significantly faster than C.
apertus; a one-year-old hadrosaurid exceeds a five to six-year-old C. apertus in terms of
body mass. The differing vascular orientation and growth rates between C. apertus and
the hadrosaurids could reflect resource availability variation and niche partitioning.
Ceratopsids are subject to resource competition with other herbivorous dinosaurs in terms
of feeding height stratification and a more restricted geographical distribution, while
hadrosaurids have a much larger feeding envelope. Alternatively, the variation in growth
strategy could reflect differences in annual resource allocation between the two groups,
perhaps related to reproduction or migration.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

VOLCANIC TUFFS FROM THE ELLIOT FORMATION: IMPLICATIONS FOR
THE TRIASSIC-JURASSIC TERRESTRIAL BOUNDARY
CHOINIERE, Jonah, University of the Witwatersrand, Johannesburg, South Africa,
South Africa; BENSON, Roger, University of Oxford, Oxford, United Kingdom; IRMIS,
Randall, Univ of Utah, Salt Lake City, Salt Lake City, United States of America;
JINNAH, Zubair, University of the Witwatersrand, Johannesburg, South Africa, South
Africa

The Elliot Formation of South Africa is hypothesized to straddle the Triassic—Jurassic
boundary, making it an important sequence for investigating the terrestrial effects of the
end-Triassic extinction. The youngest possible age of the Elliot Formation is constrained
by the overlying Drakensberg Lavas, but the age of its fossil bearing strata are based on
loose correlations (often footprints) with similar deposits in South America, China, and
North America. The lack of suitable volcanoclastic layers within the Elliot stratigraphic
section have precluded absolute age determination of its fauna. We report here on the
discovery of a regionally extensive series of ash layers within the Elliot Formation in the
Lady Grey area, Eastern Cape. The tuffaceous horizons extend laterally over our entire
focus area (one large farm), and we are currently doing more regional work to determine
their overall extent. Our current understanding of the placement of these tuffs is that they
are close to the lower Elliot/upper Elliot boundary, and thus possibly can provide an idea
of where the end-Triassic may sit within the Stormberg sequence. Preliminary
stratigraphic work on these tuffs shows that they are the result of at least three separate
eruptive events, with minimal to extensive reworking of sediments in between them. The
overall thickness of the tuffaceous horizon is over 3 m, suggesting a substantial amount
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of ash was laid down during deposition of the layers. Microscopic examinations of thin
sections cut from the tuffs shows a cryptocrystalline groundmass, consistent with
interpretation as devitrified volcaniclastic material. Reworked sedimentary layers
between the tuffs have coarser grains of subangular detrital quartz within a very fine-
grained matrix. We have recently sent samples for zircon separation; results suggest that
datable zircon populations are present. Our efforts are currently focused on increasing our
stratigraphic resolution of the tuffaceous layers, obtaining radioisotopic dates from them,
and sampling the fauna above and below them.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

BIG FISH IN THE SILURIAN. LARGE SIZE AND TROPHIC
SPECIALIZATION IN OSTEICHTHYANS FROM THE LUDLOW KUANTI
FORMATION OF YUNNAN, CHINA.

CHOO, Brian, Flinders University, Adelaide, Australia, ZHU, Min, Institute of
Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing,
China

Until recently, Silurian gnathostomes have been scarce and highly fragmentary in the
fossil record. The apparent rarity and small size of Silurian fishes, coupled with a
supposed increase in body size and diversity in the Devonian, has led to suggestions that
gnathostomes were a relatively minor component of marine faunas prior to the Emsian
(in the latter part of the Early Devonian). It has also served as a proxy for
paleoatmospheric modelling, with implied low Silurian oxygen levels imposing
constraints on maximum vertebrate body size.

Ongoing discoveries from the early Ludlow Kuanti Formation, near the city of
Qujing, Yunnan, southwest China, including the earliest articulated jawed fishes, are
overturning long held ideas of Silurian vertebrate diversity. Stunning fossil discoveries
from this stratum include multiple taxa of placoderms and osteichthyans, including forms
such as Entelognathus and Guiyu, that have drastically reduced the morphological gaps
between these two groups. Bony fishes are represented by at least five species and
display a broad range of body size and dentition. Of particular interest is a roughly 1-
metre long sarcopterygian based on isolated mandibles and a maxillae, representing the
largest known pre-Devonian gnathostome and possibly the ecarliest vertebrate apex
predator. The new form displays adaptations for durophagy, with large rounded coronoid
teeth as opposed to the fang-like dentition of Guiyu. This reveals that Silurian
gnathostomes not only attained considerable body sizes, but had achieved a striking
degree of trophic diversity and specialization, well before the Devonian 'Age of Fishes'.

Symposium 2 (Thursday, November 6, 2014, 2:00 PM)

SAUROPOD NECKS: MECHANICS AND BENEFITS OF AN EXTREME
STRUCTURE.

CHRISTIAN, Andreas, Universitit Flensburg, Flensburg, Germany; SANDER, Martin,
Der Universitat Bonn, Bonn, Germany

A huge body size and an extreme neck length are characteristic of most sauropod
dinosaurs. The very long neck appears to be a crucial feature for the evolution of
gigantism among sauropods. However, posture and usage of the neck are still
controversial. The wide distribution of sauropods across more than 135 million years
with more than 100 currently known genera living in different habitats indicate that the
selective advantage of a very long neck was not limited to special living conditions.

McNeill Alexander was a pioneer in using biomechanical methods for reconstructing
the behavior of dinosaurs. Biomechanical analyses like calculations of forces acting along
the neck and reconstructions of neck mobility are applied to reveal the usage of sauropod
necks. For some sauropods, like Diplodocus, Euhelopus, Giraffatitan, and
Mamenchisaurus, energy expenditures are estimated based on mechanical laws,
physiological comparisons with recent vertebrates and allometric relations in order to
compare energy costs during different activities like moving the neck, walking a distance,
accelerating and resting. Assuming a mammalian-like or a high reptilian metabolism, the
calculations indicate that energy costs for movements of the neck were much lower than
the basic metabolic rate or the energy needed for walking a distance of several body
lengths. However, expenditures for vertical movements increase steeply with body size,
so that large sauropods probably avoided such movements as long as resources were not
very far apart. During high browsing, the metabolic rate was increased due to the high
blood pressure that was necessary for supplying the brain with blood, making feeding at
great heights expensive. For a large sauropod, energy expenditures for feeding a few
minutes with a steeply inclined neck were higher than the energy costs for walking a
distance of one body length with a horizontal neck unless structures existed that allowed
sauropods to increase the blood pressure in the neck independently from the body.

In summary, the results indicate that the long sauropod neck possibly was used in
different ways depending on the habitat. High browsing and vertical movements of the
neck were economical only if resources were far apart or if obstacles increased the costs
of locomotion. Browsing with a long neck was beneficial at any height if resources were
far apart. A long neck might also have served primarily for increasing the rate of feeding.
Different scenarios for the evolution of a very long neck in sauropods appear possible.
The study was funded by DFG.

Technical Session XVI (Saturday, November 8, 2014, 11:30 AM)

EVOLUTION OF THE TETRAPOD APPENDICULAR SKELETON: NEW
EVIDENCE FROM ROMER'S GAP
CLACK, Jennifer, Univ Museum of Zoology Cambridge, Cambridge, United Kingdom;
SMITHSON, Timothy R., University of Cambridge, Cambridge, United Kingdom;
ANDERSON, Jason, University of Calgary, Calgary, AB, Canada

Devonian tetrapods were relatively large, aquatic animals with paddle-like limbs. In
contrast, the earliest recorded terrestrial tetrapods from the Carboniferous were small
with relatively longer walking limbs. Until recently, evidence of the intermediary stages
was missing. The discovery of tetrapods at five localities in the Tournaisian of southern
Scotland, and continued collecting from rocks of similar age at Blue Beach, Nova Scotia,
is providing new information on the evolution of the tetrapod appendicular skeleton. The
new material represents a broad adult size range and small forms show the greatest
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divergence from the pleisiomorphic condition. In all the earliest Carboniferous taxa the
cleithrum and scapulocoracoid are no longer co-ossified, and in the smallest the cleithrum
is splint-like. The flattened, L-shaped humerus, characteristic of the Devonian forms
Acanthostega and Tulerpeton, is retained in the largest of the Tournaisian taxa, but in
small forms from two coastal sites in Scotland, Burnmouth and Tantallon, there is greater
torsion between the humeral head and distal condyles, the deltopectoral crest occupies a
more proximal position, and a shaft is beginning to appear. An unusual departure from
the typical L-shaped form is seen in Pederpes and some humeri from Blue Beach. Here
the entire anterior edge is unfinished and was presumably capped in cartilage. A similar
condition is seen in Crassigyrinus. By the Early Carboniferous, the unitary pelvic girdle
of Devonian tetrapods has been replaced by a tripartite girdle comprising ilium, ischium,
and pubis. A biramus ilium is retained in all known Tournaisian taxa. A uniramus ilium
is first recorded in Visean colosteids and temnospondyls. Femora from four of the
Tournaisian localities show a range of morphologies, but all retain the deep adductor
blade characteristic of Devonian forms. By the Early Carboniferous, digit number has
reduced. A small articulated specimen from Burnmouth is the earliest example of a five-
digit foot. From the available evidence, it would appear that during the Tournaisian
changes to the tetrapod limb skeleton first began in small taxa, beginning a trend that
continued throughout the Carboniferous.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

NEW INSIGHTS INTO THE PALEOBIOLOGY OF THE DODO (RAPHUS
CUCULLATUS) BASED ON THE ONLY EXISTING SKELETON OF A SINGLE
INDIVIDUAL AND OTHER REMAINS DISCOVERED BY ETIENNE
THIRIOUX
CLAESSENS, Leon, College of the Holy Cross, Worcester, MA, United States of
America, 01610; MEIJER, Hanneke, Institut Catala de Paleontologia, Cerdanyola del
Valles, Spain; HUME, Julian, Natural History Museum, Tring, United Kingdom;
RIJSDIIK, Kenneth, University of Amsterdam, Amsterdam, Netherlands

More than a century ago, while collecting near Le Pouce Mountain, amateur
naturalist Etienne Thirioux purportedly discovered the only known near-complete
skeleton of a single individual of the dodo, an extinct large flightless columbid once
endemic to the island of Mauritius. This specimen, housed at the Natural History
Museum in Port Louis, Mauritius, has never been described, and many details regarding
its provenance and its collector have remained obscure. Thirioux assembled another
exceptional, partially associated (sub)fossil skeleton, now housed at the Durban Museum
of Natural Science in South Africa, and sent a small number of dodo bones to European
museums. The Thirioux dodos contain previously unknown or undescribed skeletal
elements, including the patellae and tarsal sesamoids. They also preserve relative skeletal
proportions that cannot be gleaned from the composite skeletons assembled from dodo
remains excavated from the Mare aux Songes, a fossil concentration Lagerstitte first
discovered in 1865, nor from the remnants of dodos collected alive before the bird's
extinction in the late 17th century. We used a Konica Minolta Range7 laser surface
scanner to generate digital models with a point cloud density of approximately 100 um of
both Thirioux skeletons, which are mounted and on display. Examination of the scans
supports the interpretation that the Port Louis specimen largely derives from a single
individual, and that the Durban skeleton is a partial composite that contains a large
number of associated bones, including the pectoral girdle. The relative proportions of the
dodo hind limb skeleton are similar to smaller flying columbids, but the bones are much
more robust. The wing skeleton of the dodo is small and in the same order of magnitude
as that of the much smaller crowned pigeon Goura, the largest extant columbid. The
dodo’s sternum still possesses a vestigial keel, but lacks an anterior keel apex, unlike
flying pigeons. However, the closely related extinct flightless Rodrigues Solitaire, which
was known to have used its wings in combat, does have a sternal keel apex, indicating
that the dodo may have shown less intraspecific antagonistic behavior. Together with
new information regarding dodo population structure, derived from the study of
disarticulated remains from the Mare aux Songes, the Thirioux dodos open a new
window upon an evolutionary experiment in rapid increase in body size and shift in
locomotor mode, cut short by human-induced ecosystem destruction.

Romer Prize Session (Thursday, November 6, 2014, 10:45 AM)

ELEVATED RATES OF MORPHOLOGICAL EVOLUTION AND GREATER
MORPHOLOGICAL INNOVATION IN FOSSIL TELEOSTS WITH
DUPLICATE GENOMES

CLARKE, John, University of Oxford, Oxford, United Kingdom

Neopterygian fishes represent over half of all extant vertebrate species, and comprise
the diverse teleost lineage with ~29 000 species and their taxonomically depauperate
holostean sister group with 8 species. This pattern of extreme contrast, gleaned from
living taxa alone, has provided the basis for assertions of teleost superiority and fuelled a
series of evolutionary scenarios. The most fashionable hypothesis at present claims a
causal relationship between the duplicated genomes of modern teleosts and their
evolutionary success. Specifically it has been argued that genome duplication facilitated
their morphological diversification, predicting that teleosts display elevated rates of
phenotypic evolution and a greater capacity to generate novel phenotypes.

To test these hypotheses, I quantified body shape for 398 neopterygian species across
150 million years of the Mesozoic and constructed a supertree of 631 fossil
neopterygians. I then applied three separate comparative methods to the dataset,
including model fitting, phylomorphospace simulations and a Bayesian reverse jump
Markov chain Monte Carlo approach. Specifically, I tested whether species known to
have duplicate genomes (i.e. fossil crown-group teleosts) (i) exhibit higher rates of body
shape evolution relative to other neopterygian taxa, and (ii) display a greater ability to
evolve novel body shapes relative to other neopterygian taxa.

Crown teleosts consistently show elevated rates of morphological evolution and
greater morphological innovation compared to other neopterygians. However, specific
results are sensitive to different approaches to time-calibrating phylogenies. Under
timescales derived from palaeontological data, crown teleosts show higher evolutionary
rates and a greater capacity for morphological innovation than other neopterygians. When
timescales are constrained to match molecular clock estimates, differences in rates of
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evolution become less pronounced, and crown teleosts no longer show an elevated
capacity for innovation. This highlights the importance of timescale selection in
comparative analysis of fossil data.

These results support the hypothesis that teleosts with duplicate genomes show
elevated capacity for morphological diversification, but the link between these
evolutionary patterns and genome duplication remains purely correlational.

Symposium 3 (Friday, November 7, 2014, 9:15 AM)

METHODS FOR THE QUANTITATIVE COMPARISON OF MOLECULAR
ESTIMATES OF CLADE AGE AND THE FOSSIL RECORD

CLARKE, Julia, The University of Texas at Austin, Austin, TX, United States of
America, 78712; BOYD, Clint, South Dakota School of Mines and Technology, Rapid
City, SD, United States of America

Approaches quantifying relative congruence, or incongruence, of molecular
divergence estimates and the fossil record have been limited. Previously proposed
methods are largely node specific, assessing incongruence at particular nodes for which
both fossil data and molecular divergence estimates are available. These existing metrics,
and other methods that quantify incongruence across topologies including entirely extinct
clades, have so far not taken into account uncertainty surrounding both the divergence
estimates and the ages of fossils. They have also treated molecular divergence estimates
younger than previously assessed fossil minimum estimates of clade age as if they were
the same as cases in which they were older. However, these cases are not the same.
Recovered divergence dates younger than compared oldest known occurrences require
prior hypotheses regarding the phylogenetic position of the compared fossil record and
standard assumptions about the relative timing of morphological and molecular change to
be incorrect. Older molecular dates, by contrast, are consistent with an incomplete fossil
record and do not require prior assessments of the fossil record to be unreliable in some
way.

Here, we compare previous approaches and introduce two new descriptive metrics.
Both metrics explicitly incorporate information on uncertainty by utilizing the 95%
confidence intervals on estimated divergence dates and data on stratigraphic uncertainty
concerning the age of the compared fossils. Metric scores are maximized when these
ranges are overlapping. MDI (minimum divergence incongruence) discriminates between
situations where molecular estimates are younger or older than known fossils reporting
both absolute fit values and a number score for incompatible nodes. DIG range
(divergence implied gap range) allows quantification of the minimum increase in implied
missing fossil record induced by enforcing a given set of molecular-based estimates.
These metrics are used together to describe the relationship between time trees and a set
of fossil data, which we recommend be phylogenetically-vetted and referred on the basis
of apomorphy. Differences from previously proposed metrics and the utility of MDI and
DIG range are illustrated in three empirical case studies from angiosperms, ostracods, and
birds. These case studies also illustrate the ways in which MDI and DIG range may be
used to assess time trees resultant from analyses varying in calibration regime,
divergence dating approach or molecular sequence data analyzed.

Technical Session XV (Saturday, November 8, 2014, 10:15 AM)

MISSING DATA ESTIMATION IN MORPHOMETRICS: HOW MUCH IS TOO
MUCH?

CLAVEL, Julien, Universit¢ Lyon 1, Villeurbanne, France; MERCERON, Gildas,
Université de Poitiers, Poitiers, France; ESCARGUEL, Gilles, Universit¢é Lyon 1,
Villeurbanne, France

Fossil-based estimates of diversity and evolutionary dynamics mainly rely on the
study of morphological variation. Unfortunately, organism remains are often altered by
post-mortem taphonomic processes such as weathering or distortion. Such a loss of
information often prevents quantitative multivariate description and statistically
controlled comparisons of extinct species based on morphometric data. A common way
to deal with missing data involves imputation methods that directly fill the missing cases
with model estimates. Over the last several years, several empirically determined
thresholds for the maximum acceptable proportion of missing values have been proposed
in the literature, whereas other studies showed that this limit actually depends on several
properties of the study dataset and of the selected imputation method, and is by no way
generalizable.

We evaluate here the relative performances of seven multiple imputation techniques
through a simulation-based analysis under three distinct patterns of missing data (missing
completely at random, anatomically, and taxonomically biased patterns). By contrast with
commonly used imputation techniques, multiple imputations methods allow (through
Monte Carlo procedures) estimating the uncertainty associated with imputed specimens.
Overall, Fully Conditional Specification, and Expectation-Maximization algorithms
provide the best compromises between imputation accuracy and coverage probability.
Multiple imputation (MI) techniques appear remarkably robust to the violation of basic
assumptions such as the occurrence of taxonomically or anatomically biased patterns of
missing data, making differences in simulation results between the three patterns of
missing data much smaller than differences between the individual MI techniques. Based
on these results, rather than proposing a new (set of) threshold value(s), we develop an
approach combining the use of multiple imputations with Procrustes superimposition of
principal component analysis results, in order to directly visualize the effect of individual
missing data imputation on an ordinated space (from either geomorphometric or linear
measurements).

Technical Session XVI (Saturday, November 8, 2014, 11:00 AM)

BUCCAL-PUMP AIR GULPING IN DEVONIAN LUNGFISHES
(SARCOPTERYGII; DIPNOI): INSIGHTS FROM TOMOGRAPHIC DATA
CLEMENT, Alice, Uppsala University, Uppsala, Sweden; AHLBERG, Per, Uppsala
Univ, Uppsala, Sweden

Lungfishes are known for, and indeed take their name from, their bimodal respiratory
abilities. All three extant genera can use their lungs to extract oxygen from the
atmosphere, although their reliance on this capability differs between taxa. Lungs are
considered primitive for the Osteichthyes, however the distinctive buccal-pump mode of
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air gulping exhibited by extant lungfish appears to be a specialization. It is associated
with a number of derived skeletal characters (cranial ribs, long parasphenoid stalk,
midline gap between palatal tooth plates) that first appeared during the Devonian. These
have been described individually, but in no Devonian lungfish has their three-
dimensional spatial relationship been reconstructed.

Here we present the 3D morphology of Rhinodipterus, a Late Devonian (Frasnian)
lungfish from Australia and Europe, based on synchrotron microtomography and
conventional computed tomography (CT) scans. Rhinodipterus is one of the most
crownward fossil lungfishes with a solidly ossified braincase, which allows the spatial
relationships of buccal pump components to be reconstructed. One of our specimens, a
braincase from the Gogo Formation of Western Australia, is perfectly undistorted; the
other, from Bergisch-Gladbach in Germany, is slightly flattened but includes an
articulated anterior vertebral column and shoulder girdle.

Unlike less crownward Gogo lungfishes such as Griphognathus and Chirodipterus,
Rhinodipterus has a full set of skeletal buccal pump components that can be directly
compared to those of extant lungfishes, suggesting that it made more extensive use of air-
breathing that the other Gogo genera. This is interesting in relation to the environmental
context: Gogo and Bergisch-Gladbach are both marine, contrasting with the frequently
hypoxic tropical to subtropical fresh water environments inhabited by modern lungfishes.
The evolution of buccal-pump-supported lung ventilation was evidently not associated
with a transition to non-marine habitats; a better functional model might be the extant
tarpon, Megalops, a primitive marine teleost that uses air breathing to boost its metabolic
rate and endure temporarily hypoxic environments.

Technical Session XI (Friday, November 7, 2014, 1:45 PM)

CALCIUM ISOTOPES AND TROPHIC DIVERSITY OF CETACEANS IN
MODERN AND ANCIENT MARINE FOOD WEBS

CLEMENTZ, Mark, University of Wyoming, Laramie, WY, United States of America,
82071; PEEK, Stephanie, University of Wyoming, Laramie, WY, United States of
America; SCOTT, Sean, University of Wyoming, Laramie, WY, United States of
America; SIMS, Ken, University of Wyoming, Laramie, WY, United States of America

Cetaceans are one of the few mammal groups to have fully adapted to the marine
environment, having diversified into two major clades that exploit distinct ecological
niches: the Mysticeti, which filter-feed at the base of marine foodwebs, and the
Odontoceti, which prey upon fish, squid, and warm-blooded vertebrates. Looking at
living species alone, it is difficult to understand the evolution of these disparate feeding
methods, which are traced back to the earliest appearance and diversification of these
groups during the Eocene-Oligocene Transition. Though well documented in the fossil
record, methods of testing whether the radiation of these groups was accompanied by an
increase in trophic diversity are lacking. Interpretations based on morphology, body size,
or comparisons with extant taxa can give a rough approximation of trophic position, but
these methods cannot be tested when dealing with extinct species or clades that have no
modern analogues. Here, we explore how stable isotope analysis of biogenic hard parts,
specifically calcium isotopes (5*/*°Ca values) of bone and other bioapatites, is one
method that may shed light on the trophic levels and feeding habits of early cetaceans and
other marine consumers.

Recent work suggests that calcium isotopes are fractionated during mineralization of
biogenic hard parts, the 3***°Ca values of which are ~1.0%o lower than that of the diet
consumed. To test the effectiveness of this approach for defining trophic levels, ***Ca
values of bone from several modern species of cetaceans (Mysticeti: n = 11; Odontoceti:
n = 8) were measured and compared with values for Oligocene odontocetes and
mysticetes (both toothed and baleen-bearing species) from the Ashley and Chandler
Bridge Formations. Among modern species, mysticetes consistently yielded higher
5*Ca values than odontocetes, with those species of myticetes that favored smaller
zooplankton (copepods) typically yielding the highest 5*40Ca values. This pattern was
also evident among the fossil specimens sampled; mysticetes exhibited much higher
3*°Ca values than odontocetes, with the observed range in 3*“*’Ca values (~4.0%o)
being of similar magnitude to that determined for modern species of cetaceans. Overall,
these results indicate that 3*¥*°Ca values of modern and fossil bone can serve as a proxy
for trophic position of cetaceans. More importantly, they suggest that a trophic diversity
similar to that of present-day cetacean faunas was established by at least the early
Oligocene, shortly after the appearance of the Neoceti.

Technical Session XVI (Saturday, November 8, 2014, 9:45 AM)

A REMARKABLE NEW BEAKED TETRAODONTIFORM FISH FROM THE
EARLY EOCENE LONDON CLAY FORMATION
CLOSE, Roger, University of Oxford, Oxford, United Kingdom; JOHANSON, Zerina,
Natural History Museum, London, United Kingdom; TYLER, James, Smithsonian
Institution, Washington, DC, United States of America; FRIEDMAN, Matt, Univ of
Chicago, Oxford, United Kingdom

The earliest crown-group tetraodontiform fishes (pufferfishes and their allies) are
early Paleogene in age, and consist almost exclusively of highly compressed body fossils
and isolated dentitions. To date, only a single three-dimensionally preserved specimen
has been described from this important interval of tetraodontiform history: an incomplete
skull from the early Eocene (Ypresian) London Clay Formation of the Isle of Sheppey,
United Kingdom. Assigned to the extant genus Triodon (Triodontidae; three-toothed
puffers), this fossil contributes comparatively little to our understanding of early
morphological divergences among crown tetraodontiforms despite its antiquity. Other
tetraodontiform material has since been recovered from the London Clay, but has not
been formally examined. The most striking of these undescribed specimens is the skull of
a new taxon of beak-toothed ('gymnodont') tetraodontiform that exhibits an unusual
combination of primitive and derived characters. We studied this specimen using
computed tomography (CT) scanning. The new taxon from the London Clay shares
features with triodontids (including a number of internal structural features of the beak-
like dentition, together with the presence of a well-developed pelvic girdle and pleural
ribs), diodontids (both upper and lower jaws are fully fused along the midline) and
molids (striated, poorly-ossified bone and vertebrae with transverse processes). However,
it also bears a remarkable dorsal fin that inserts above the orbit and bears broad, plate-like
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spines. Inclusion of the new taxon in a morphological character matrix for
Tetraodontiformes finds it to be the sister of all other beaked-toothed puffers except for
the most primitive known gymnodont, the Eocene Eoplectus. The unusual combination of
characters disrupts traditional relationships, shifting numerous non-gymnodont taxa
within the clade subtended by Eoplectus. This implies either character-reversal or
homoplasy in the development of coalescent dentition. The unusual and unexpected
morphologies apparent in these early Eocene specimens are particularly relevant in the
context of recent molecular analyses that strongly contradict hypotheses of
tetraodontiform interrelationships based on anatomy.

Technical Session XVI (Saturday, November 8, 2014, 10:15 AM)

STEP BY STEP TOWARDS A TETRAPOD SKULL: A HEAD-START FOR
ELPISTOSTEGE
CLOUTIER, Richard, Université du Québec a Rimouski, Rimouski, QC, Canada, G5L
3A1; BECHARD, Isabelle, Centre de Développement et Recherche en Imagerie
Numérique, Matane, QC, Canada

Over the past 10 years, the fish-to-tetrapod transition has been probed in order to
understand anatomical transformations associated with locomotion, breathing, hearing,
and feeding with regard to this major change in habitat from water to land. Because of
their general anatomical completeness, the terrestrialization of vertebrates has been
primarily a matter of comparing five relatively well-known Devonian taxa along the
tetrapod stem: a true piscine sarcopterygian, Eusthenopteron foordi (middle Frasnian), a
piscine elpistostegalian, Panderichthys rhombolepis (late Givetian), a near-tetrapod
elpistostegalian, Tiktaalik roseae (early-middle Frasnian), and two true basal tetrapods,
Acanthostega gunnari and Ichthyostega sp. (Famennian). A great deal of attention has
been given to the modification of the pectoral and pelvic girdles and limbs, whereas
changes to the skull roof are still poorly investigated in piscine tetrapodomorphs owing
either to the usage of reconstructions rather than observation of specimens (e.g.,
Eusthenopteron), the limited number of specimens (e.g., Panderichthys), or the partial
information available on the material (e.g., Tiktaalik). In order to understand cranial
disparity among Devonian tetrapods (e.g., Ventastega, Acanthostega, Ichthyostega, and
Ymeria), it is essential to compare with a pre-tetrapod taxon. The recent discovery of a
complete specimen of the middle Frasnian Elpistostege watsoni from the Escuminac
Formation (Miguasha, eastern Canada) provides the opportunity to investigate cranial
features at the elpistostegalid-tetrapod transition. Skull roofs of Elpistostege are
reinterpreted based on detailed morphological observation, SEM and high energy
computed tomography (CT) scan imaging and 3D imaging techniques. Cranial
ornamentation and sutures, dermal skull-roofing bone proportions, and teeth patterns are
compared among elpistostegalids and basal tetrapods. Both quantitative and qualitative
characters corroborate the close sister-group relationships between Elpistostege and basal
tetrapods.

Technical Session XVI (Saturday, November 8, 2014, 8:00 AM)

GLADBACHUS: UNCONVENTIONAL CONDITIONS IN AN EARLY
CHONDRICHTHYAN
COATES, Michael, Univ of Chicago, Chicago, IL, United States of America, 60637-
1508; CRISWELL, Katharine, University of Chicago, Chicago, IL, United States of
America; HARDY, Adam, University of Chicago, Chicago, IL, United States of
America; SANSOM, Ivan, Univ of Birmingham, Birmingham, United Kingdom;
FINARELLI, John, University College Dublin, Dublin, Ireland

Phylogenies of early gnathostomes are changing, and although results of this research
might be described as immature, the new trees exhibit consistent features. Notably,
acanthodians, the so-called spiny sharks, are repeatedly found to be paraphyletic with
several or all members branching from the chondrichthyan stem. This result makes
intuitive sense: Acanthodes is now known to have a shark-like braincase, and sharks plus
acanthodians in general share micromeric dermal skeletons, minimal endoskeletal bone,
numerous fin spines, and, in certain genera, shark-like dentitions. However, the discovery
that stem-sharks resemble crown-sharks leaves a gap at the base of the Chondrichthyes.
The latest trees of early gnathostomes predict as yet unknown taxa with characteristics
historically linked to placoderms and osteichthyans. Here, we show that Gladbachus
adentatus, from the Middle Devonian of Germany, displays features consistent with these
envisaged conditions. The single, dorsoventrally flattened, specimen has been computed
tomography (CT)-scanned, revealing details of the braincase and an almost complete
visceral skeleton. The broad neurocranium has widely spaced otic capsules and a short
notochordal canal, but no ventral fissure or trace of enclosed aortic canals. Despite a
shark-like posterior placement, the gill skeleton has osteichthyan-like anteriorly directed
pharyngobranchials, as in the recently described Ozarcus, while the large basihyal and
broad hypobranchials resemble those of the phyllolepid placoderm Cowralepis.
Unexpectedly, the upper jaw, while cleaver shaped in lateral aspect, also has a large,
placoderm-like, medial fossa for jaw adductor muscles. Moreover, these jaws show no
chondrichthyan dental trough, or suggestion of a mandibular knob on Meckel's cartilage.
Histologically, the endoskeleton consists of sub-cuboidal, non-globular calcified
cartilage: barely the hallmark of chondrichthyans let alone euchondrichthyans. As might
be predicted, the scales, as well as mandibular and branchial denticles, lack any
diagnostic features of chondrichthyans or osteichthyans whatsoever. In summary,
Gladbachus might be presented as the first shark to be discovered with placoderm-like
jaws, but perhaps its greater significance is as corroborative support for an emerging,
more coherent view of early gnathostome phylogeny.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

A STATISTICAL AND MASS SPECTROMETRIC CHARACTERIZATION OF
THE MOLECULAR PRESERVATION OF MELANIN

COLLEARY, Caitlin, Virginia Tech, Blacksburg, VA, United States of America, 24060;
VINTHER, Jakob, University of Bristol, Bristol, United Kingdom; DOLOCAN, Andrei,
University of Texas, Austin, Austin, TX, United States of America; GARDNER, James,
University of Texas, Austin, Austin, TX, United States of America
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Melanin is the most common source of pigment in the integuments of vertebrates and
has various ecological and biological functions including display, camouflage, UV
protection, and structural support. Melanosomes, the organelles that contain melanin,
have been described in fossil specimens of various taxa, yet it is poorly understood how
these structures are preserved or affected by diagenesis. Identification has been primarily
based on melanosome morphology, with more recent studies seeking to identify key
chemical constituents that are indicative of melanin. However, methods for identifying
molecular species, such as conventional mass spectrometry, can be too destructive and
non-destructive methods that identify metals chelated to organic molecules are not
specific to melanin. We have utilized time-of-flight secondary ion mass spectrometry
(ToF-SIMS) to compare the molecular signatures of modern, experimentally matured,
and fossil examples of melanin. ToF-SIMS is a minimally destructive technique, which
allows intact fossil specimens or small samples to be analyzed yielding molecular
fragments from the sample surface. The complex spectrum of secondary ions obtained
presents an analytical challenge, which we show can be characterized in a principal
component space. We observe that fossil and Recent melanin produce characteristic
spectra relative to fossil and modern negative organic samples, with different sample
types plotting in distinct regions of principal component space. We show that with
artificial maturation experiments that mimic diagenetic alteration, modern melanin plots
progressively closer to fossil melanin at higher temperature conditions. We hereby
demonstrate that the variation in molecular preservation of melanin can be displayed
across a number of avian and non-avian taxa in deep time and can be reconstructed with
experimental diagenesis.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

PALEOBIOGEOGRAPHIC INFLUENCE OF THE PARIETAL EYE ON
MOSASAURS
CONNOLLY, Andrew, University of Kansas, Lawrence, KS, United States of America,
66047; MARTIN, Larry, University of Kansas, Lawrence, KS, United States of America;
HASIOTIS, Stephen, University of Kansas, Lawrence, KS, United States of America
Modern day squamates (Reptilia) use their parietal eye (PE) to regulate their body
temperature, maintain circadian rhythms, and orient themselves relative to the sun”s
polarized light. High-latitude dwelling lizards tend to have a large parietal foramen (PF)
compared to low-latitude lizards presumably to better maintain their circadian rhythms.
This study principally investigated the circadian rhythm hypothesis by comparing the size
of the PE, through the PF, among four different genera of mosasaurs: Clidastes,
Platecarpus, Plioplatecarpus, and Tylosaurus. If there was a correlation, then mosasaurs
with a large PF should inhabit high latitudes compared to mosasaurs with a small PF.
Plioplatecarpus had the largest PF followed by Platecarpus, Tylosaurus, and Clidastes.
Plioplatecarpus had the most northerly occurrence (78 degrees) and Tylosaurus and
Plioplatecarpus had the most southerly occurrences (64 degrees and 61 degrees
respectively). As such, the circadian rhythm hypothesis is not supported among genera. A
second test was done by comparing specimens within the same genus. The results were
also negative as there is no relationship between PF size to latitudinal distribution. We
also investigated a possible link between PF size and deep diving behavior. There was no
relationship as the deep-diving Tylosaurus had a PF size similar to the shallow-diving
Clidastes. There is a possible relationship though between PF size and local dwelling
temperatures. Polar southern oceanic waters were generally warmer relative to polar
northern oceanic waters. As such, this could explain why Tylosaurus, which had a small
PF, could inhabit extreme southern latitudes (64 degrees) but not as extreme northern
latitudes (53 degrees) while Plioplatecarpus, which had the largest PF, could inhabit
extreme northern latitudes (78 degrees). This tentative hypothesis can be elucidated when
more data of Late Cretaceous oceanic temperatures are known. Finally, there could be a
relationship between PF size and homing capabilities. Perhaps Plioplatecarpus used their
large PE for homing orientation and maybe even for migrational purposes. Further
research on mosasaur migration needs to be done before we can be confident of our
hypothesis.

Technical Session IX (Thursday, November 6, 2014, 2:45 PM)

THE LIZARD (SQUAMATA) IN COMPSOGNATHUS (THEROPODA) IS A NEW
SPECIES, NOT BAVARISAURUS
CONRAD, Jack, NYIT, Old Westbury, NY, United States of America, 11568-8000
Bavarian limestone deposits represent some of the few areas preserving articulated
Jurassic squamates. Bavarisaurus, two species of Eichstaettisaurus, and Ardeosaurus
have been recognized from those deposits. Although usually identified as Bavarisaurus
macrodactylus or Bavarisaurus cf. macrodactylus, a lizard preserved as a cololite in the
theropod Compsognathus longipes (BSPHM ASI 563) shows important differences from
the type specimen of Bavarisaurus macrodactylus. This cololite lizard specimen
(hereafter, 'cololizard') is preserved as a combination of bone and bone-impressions,
some of which are extremely clear. The skull preserves the premaxilla, maxilla,
prefrontal, frontal, parietal, postfrontal, jugal, pterygoid, ectopterygoid, and mandible.
The humerus and much of the thoracic skeleton, tail, pelvis, and hind limb are preserved.
Comparative studies demonstrate that the ingested form is a new species. A cladistic
analysis of 133 fossil and living lepidosaurs scored for 1318 morphological characters
suggests that Eichstaettisaurus gouldi and Bavarisaurus macrodactylus are sister species.
Eichstaettisaurus schroederi and the cololizard form a polytomy with that clade in an
holophyletic Eichstaettisauridae with the unambiguous synapomorphies of paired
premaxillae, angulated jugals, and presence of a hook-like postglenoid humeral process.
Eichstaettisaurus gouldi and Bavarisaurus macrodactylus are united by the shared
presence of a straight frontoparietal suture. The cololizard differs from Bavarisaurus
macrodactylus in possessing an anteriorly arching (rather than a W-shaped) frontoparietal
suture, a fused (unpaired) parietal, and anteroposteriorly-oriented parietal supratemporal
processes. The cololizard differs from Eichstaettisaurus schroederi in possessing a
weakly inclined maxillary nasal process, an anteroposteriorly elongate (rather than tall)
prefrontal, a longer prefrontal orbital process, absence of cristae cranii, and an anteriorly
arched (rather than transverse) frontoparietal suture. The cololizard will soon be named
as a type specimen within the type specimen for Compsognathus, and further expands
known Jurassic Bavarian lizard diversity.
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Technical Session IV (Wednesday, November 5, 2014, 3:15 PM)

COULD THE GIANT KANGAROO HOP?

COOK, John, University of New England, Armidale, Australia; ATTARD, Marie,
University of New England, Armidale, Australia; KRALL, Phillip, Muskingum
University, New Concord, OH, United States of America; WROE, Stephen, , ,

It is thought that the process of saltation, or hopping, was an evolutionary
breakthrough in terrestrial locomotion through its ability to confer energy efficiency at
relatively high speeds. While some studies have suggested an upper body mass limit to
effective hopping, larger extant species such as Macropus rufus, whose body mass
exceeds the cited limit for effective hopping, can achieve higher speeds than smaller
species. However, whether the largest fossil kangaroo, the Pleistocene giant Procoptodon
goliah (~250 kg), had the ability to hop has been questioned by some. Other studies have
argued that P. goliah was a very specialized hopper. More recent studies have focused on
muscle and tendon elasticity to evaluate limitations on saltation and have argued that P.
goliah could not withstand the amount of stress generated during hopping. Here, we
apply novel biomechanical analyses based on data from 19 extant macropodoids and P.
goliah to predict and compare peak forces in the femur during saltation and other types of
locomotion. Our findings suggest that larger marcropods are able to withstand relatively
higher forces than smaller species due to allometric increase in bone size. We predict that
P. goliah could hop.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

THE SIGNIFICANCE OF THE OLIGOCENE-MIOCENE TRANSITION IN THE
DIVERSIFICATION AND SPREAD OF THE CHALICOTHERIIDAE
(MAMMALIA, PERISSODACTYLA)

COOMBS, Margery, University of Massachusetts, Amherst, MA, United States of
America, 01003

Like the Equidae and Rhinocerotidae, Chalicotheriidae reached their acme of
diversity during the Miocene Epoch. The basal chalicotheriid genus Schizotherium,
restricted to Eurasia, dominated the Oligocene. By the beginning of the Miocene the two
chalicotheriid subfamilies, Chalicotheriinae and Schizotheriinae, had become clearly
delineated. Members of the Chalicotheriinae existed in Asia (in the early Miocene of
Pakistan and China), and by ~20 million years ago the chalicotheriine Butleria
rusingensis was present in East Africa. Among the Schizotheriinae, the genera
Borissiakia, Phyllotillon, and Moropus were all in evidence at the beginning of the
Miocene. Moropus had joined the rhinocerotid Menoceras and the carnivores Ysengrinia,
Cynelos, and Cephalogale as immigrants to North America, where it is found in faunas of
late Arikareean age in the John Day Basin of Oregon, the Great Plains of western
Nebraska and eastern Wyoming, and the Gulf Coast region of Texas and Florida.

Despite the centrality of Eurasia to chalicotheriid evolution at this time, our
understanding of what happened on this vast supercontinent remains flawed, though
promising progress has been made over the past two decades. For example, we know that
the schizotheriine lineage that fuses the proximal and middle phalanges of digit II of the
manus to form a duplex bone had appeared by the earliest Miocene. Fossil material of
early Miocene Eurasian members of this clade (which includes Moropus, Phyllotillon,
Metaschizotherium, Tylocephalonyx, and Ancylotherium) has been fragmentary, but this
situation is changing. In Europe, good schizotheriine material from a MN3 fauna in the
Chomutov Basin of the Czech Republic is aiding understanding of less complete
specimens, aged MN2-MN4, from Spain, Portugal, France, and Germany that have
variously been referred to Moropus, Phyllotillon, or Metaschizotherium. In Asia, careful
stratigraphic work on chalicothere-bearing strata in the Bugti region (Pakistan), the
Betpakdala Steppe (Kazakhstan), and fossiliferous basins of Gansu Province (China) is
also yielding insights into schizotheriine evolution during the Oligocene—Miocene
transition.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

A GEOMETRIC MORPHOMETRIC ANALYSIS OF ARCHOSAUR CLAW
SHAPE AND ITS IMPLICATIONS FOR KERATINOUS SHEATH
MORPHOLOGY IN EXTINCT TAXA
CORDERO, Samantha, Univ of Penn, Philadelphia, PA, United States of America,
19104; HEDRICK, Brandon, University of Pennsylvania, Philadelphia, PA, United States
of America; DODSON, Peter, Univ of Penn, Philadelphia, PA, United States of America
There is a large amount of literature on the topic of pedal ungual morphology in
archosaurs and its relation to niche occupation; however, the relationship between the
bony unguals and keratinous sheaths of claws remains poorly understood. It is especially
critical to understand this relationship since extant avian datasets of keratinous sheath
shape have been applied to the bony unguals of fossils to determine likely niches for
extinct animals. The vast majority of previous studies examining claw shape have
focused on angle measurements on either the inner, outer, or central aspects of the claw.
These analyses failed to remove either size or phylogeny from their datasets, which is
critical to do before attempting to understand shape. This study is the first to quantify the
shape of the keratinous sheath as it relates to the bony ungual using two-dimensional
geometric morphometrics. Geometric morphometrics is an ideal technique to use in the
analysis of shape because it removes differences between specimens that are the result of
rotation, translation, and size, leaving only shape data. A preliminary dataset of pedal
digit three claws of 503 avian and crocodilian specimens were x-rayed in lateral view. By
x-raying the specimens, it was possible to visualize both the shape of the keratinous
sheath and bony ungual simultaneously. Additionally, 45 fossil avian and non-avian
theropod digit three claws were photographed in lateral view in order to reconstruct the
missing keratinous component of the claws using bony ungual shape and to test
hypotheses about niche occupation among these taxa. Landmarks and semilandmarks
were applied to the images in order to capture shape digitally. An exploratory principal
components analysis has shown shape partitioning between both the unguals and
keratinous sheaths of claws based on locomotory mode, demonstrating the potential for
using this dataset to understand niche partitioning in extant species. Future analyses will
explore the extent to which phylogeny is driving the shape change in the dataset and the
degree of modularization within the ungual and keratinous sheath.
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Technical Session II (Wednesday, November 5, 2014, 11:00 AM)

TESTING DEVELOPMENTAL BIOLOGY PREDICTIONS WITH FOSSILS:
DENTAL COMPLEXITY AND EVOLUTIONARY RATES OF THE
MULTITUBERCULATA
COREFE, Ian, University of Helsinki, Helsinki, Finland; WILSON, Gregory P., University
of Washington, Seattle, WA, United States of America; EVANS, Alistair, Monash Univ,
Melbourne, Australia; JERNVALL, Jukka, University of Helsinki, Helsinki, Finland

The increase in maximum complexity of tooth morphology through evolutionary
history, both within individual clades and across most vertebrates, especially mammals, is
marked. However, recent genetic and developmental studies suggest increases in
morphological complexity are developmentally constrained and more difficult to achieve
than reductions. Thus, over evolutionary time scales, we might expect increases in
morphological complexity to occur less frequently than decreases. To address this
hypothesis we studied patterns of change of tooth complexity and other parameters in the
extinct mammalian order Multituberculata. Multituberculates were both the most
successful Mesozoic mammal clade and the longest-existing mammalian order known.
Recent work suggests an increase in multituberculate species richness, disparity,
abundance, and ecological and dietary niche range occurred ca. 20 million years before
the K-Pg boundary, continuing until shortly into the Cenozoic, and possibly linked with
the diversification of angiosperm plants and the evolution of multituberculate herbivory.

Here, we used diversification rate, phylogenetic comparative, and evolutionary rate
analyses, allied with a comprehensive multituberculate phylogeny and dataset recording
functional parameters including toothrow dental complexity, tooth cusp number, and
estimated body mass, to determine patterns and rates of morphological evolution and
change in complexity for these animals. Dental complexity was quantified and analysed
using 3D digital tooth models produced from laser-/CT-scanning lower toothrows and a
recently developed measure of morphological complexity, orientation patch count (OPC).
Results show significantly more increases in dental complexity than decreases across
Multituberculata, suggesting selection for higher complexity outweighed developmental
constraints. However, within the only clade to acquire sufficient dental complexity to
become predominantly herbivorous (containing Taeniolabidoidea, Djadochtatherioidea,
and other groups), equal decreases and increases in complexity occurred. It appears that
once selection pressures for further complexity increases were relaxed, reassertion of
developmental constraints balanced selection. Results from this fossil clade can be used
to test developmental results and predictions regarding rates and direction of change of
morphological complexity and offer hope for bridging the gap between micro- and
macro-evolutionary studies.

Technical Session I (Wednesday, November 5, 2014, 11:15 AM)

THE ECOMORPHOLOGY OF NEW ZEALAND KEKENODONTIDS AND
IMPLICATIONS FOR NICHE PARTITIONING WITH EARLY NEOCETI
CORRIE, Joshua, University of Otago, Dunedin, New Zealand; FORDYCE, R. E.,
University of Otago, Dunedin, New Zealand

Late Oligocene kekenodontid cetaceans from New Zealand represent a clade of late-
surviving Archaeoceti. Previously, archacocetes were thought to have become extinct
around the Eocene/Oligocene boundary, concurrent with the appearance of the Neoceti
(Odontoceti and Mysticeti). The kekenodontid source horizon (the Kokoamu Greensand,
~28-26 Ma) has produced archaic mysticetes (baleen whales) and odontocetes (toothed
whales and dolphins). The coexistence of late-surviving archaeocetes with crown-group
cetaceans raises questions on niche partitioning; how did structurally archaic
kekenodontids cohabit with odontocetes and mysticetes that employed more specialized
feeding strategies (echolocation and filter-feeding, respectively)? Some characteristics of
the kekenodontid skull and dentition are sufficiently like those of smaller basilosaurids
(e.g., Dorudon, Zyghoriza) to suggest macrophagous raptorial predation, as inferred for
basilosaurids. Additionally, a multivariate principal component analysis of cranial and
mandibular measurements from extinct and extant cetaceans with varying feeding
methods grouped kekenodontids with basilosaurids. However, details of kekenodontid
skull and dental morphology suggest differences from basilosaurid raptorial predation.
The relatively flattened skull of kekenodontids has a low-lying and shallow
supraoccipital, with a poorly developed sagittal crest that suggest a different lever action
and muscle power compared to basilosaurids. Furthermore, the slender rostrum and
gracile mandible indicate a possible forceps-like action to capture prey. The
posteriormost teeth in kekenodontids lie anterior to the orbit, rather than on a maxillary
tubercle ventral to the orbit, implying less-powerful molar occlusion. Large diastemata
between the posterior cheek teeth are similar to those in some stem odontocetes and
toothed mysticetes. The resulting alternation of upper and lower teeth in occlusion
possibly formed a sieve suited to consume multiple smaller prey items rather than single,
larger prey. Micro-wear analysis of the anterior and posterior dentition should elucidate
feeding habits. The survival of archaeocetes into the late Oligocene could reflect a shift in
predation on organisms from lower trophic levels, while still using a similar method of
raptorial feeding shared with basilosaurids.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

NEW RODENTS OF THE FAMILY ANOMALURIDAE (MAMMLIA,
RODENTIA) FROM THE PALEOGENE OF CENTRAL LIBYA
COSTER, Pauline, Carnegie Museum of Natural History, Pittsburgh, PA, United States
of America, 15224; BEARD, K. Christopher, University of Kansas, Lawrence, KS,
United States of America; SALEM, Mustafa, University of Tripoli, Tripoli, Libya;
CHAIMANEE, Yaowalak, University of Poitiers, Poitiers Cedex, France; JAEGER,
Jean-Jacques, University of Poitiers, Poitiers Cedex, France

Anomaluroid rodents are represented by three living genera that are endemic to
western and central equatorial Africa. The Paleogene fossil record of this clade is sparse.
The oldest African anomaluroids acknowledged so far come from the late middle Eocene
of Bir El Ater in Algeria (Nementchamys) and the earliest late Eocene Birket Qarun
Locality 2 in the Fayum Depression of Egypt (Kabirmys and Shazurus). Anomaluroids
have also been reported from the Oligocene of Oman but these fossils have not yet been
published. Younger anomaluroids are known from Miocene localities in East Africa. The
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only known occurrence of an anomaluroid outside of Afro-Arabia is the late middle
Eocene Pondaungimys from Myanmar.

Paleontological expeditions conducted in later Paleogene deposits exposed in the Sirt
Basin of central Libya have yielded two new anomaluroid taxa, which are the first
members of this clade to be described from Libya. The new taxon from the late middle
Eocene Dur At-Talah escarpment constitutes one of the oldest representatives of this
clade known from Africa. It appears most similar in dental morphology to the roughly
contemporaneous taxa Pondaungimys and Nementchamys. It also shares many dental
characters with Kabirmys, although the latter genus is more derived.

A second new anomaluroid taxon has been recovered from the early Oligocene
Libyan site of Zallah 7. Diagnostic jaws and teeth of anomaluroids have never been
reported from the well-sampled early Oligocene faunas of Fayum, where they are thought
to have gone extinct near the end of the Eocene as a response to the cooler, drier climate
of the early Oligocene. The discovery of anomaluroids in the Zallah 7 fauna shows that
anomaluroids persisted across the Eocene—Oligocene boundary in Libya, indicating either
that the Fayum record remains incompletely sampled or that marked regional
provincialism characterized faunas of this age across North Africa.

Anomaluroid rodents are among the few mammal clades known from both Southeast
Asia and North Africa during the later Paleogene. The new taxa from Libya yield a fuller
picture of this clade's biogeographic history and phylogenetic relationships, while
highlighting their usefulness in biostratigraphic correlation and paleoenvironmental
reconstruction. Funding provided by NSF BCS-1441585

Technical Session I (Wednesday, November 5, 2014, 9:30 AM)

LARGE SCALE MICRO-CT BASED RECONSTRUCTIONS OF THE INNER
EARS OF LIVING AND FOSSIL RUMINANTS GIVE NEW INSIGHTS INTO
PECORA PHYLOGENY
COSTEUR, Loic, Natural History Museum Basel, Basel, Switzerland,; MENNECART,
Bastien, UMR 7207 CNRS-MNHN-UPMC, Paris, France; METAIS, Grégoire, UMR
7207 CNRS-MNHN-UPMC, Paris, France

Modern pecoran ruminants find their origins in the diversified Late Oligocene-Early
Miocene hornless taxa. Most of the latter look so primitive and convergent that they
never really could be confidently classified, even as stem taxa of the living groups. This
lack of agreement has led to problems in understanding the relative phylogenetic
positions of the extant families. A still-remaining major issue is the unresolved affinity of
the musk-deer family, Moschidae. While morphological data tend to favour close ties
with cervids, genomic data rather plead for Moschus to be closely related to bovids. The
mammalian petrosal bone is known to yield relevant characters for both phylogenetic and
functional purposes, but the inner ear embedded within it remains poorly investigated in
studies dealing with the evolutionary history of Ruminantia. The inner ear is the organ of
hearing and balance. Besides these ecological functions, this structure has been recently
shown to bear significant morphological information for phylogeny. The inner ear is
virtually unknown in living and fossil ruminants because of its difficult accessibility.
Recent advances in non-destructive high-resolution x-ray computer tomography have
rendered this organ more accessible. Here, we reconstruct the inner ear of all 21 living
ruminant families and tribes together with that of many fossil taxa either attributed to
stem groups of the living families or sampled within the late Oligocene-early Miocene
pecoran radiation. We show that non-pecoran Tragulina have a different inner ear than
that of Pecora in having a dorsally branched posterior limb of the lateral semi-circular
canal. We trace back the morphology of the moschid inner ear down to the Middle
Miocene crown moschid Micromeryx. This is particularly relevant to the debate on
moschid affinities. Fossil stem and crown deers and bovids like Dicrocerus, Heteroprox,
or FEotragus help us understand the evolution of the structure in Pecora. First,
morphological observations do not clearly support a relationship of Palaeomeryx with
Giraffidae. The stem Pecora Prodremotherium, Dremotherium, and Amphitragulus share
a junction of the lateral and posterior semi-circular canals. It is distinct from the basal
condition of a secondary common crus seen in early artiodactyls. This feature
interestingly also occurs in the living deers Cervini and Muntiacini. This study is the first
large-scale investigation of the ruminant inner ear including all the living taxa at the tribe
to family level and a large set of fossil taxa.

Technical Session VI (Thursday, November 6, 2014, 11:00 AM)

LIMNOPITHECUS EVANSI 1S NOT LOMORUPITHECUS HARRISONI:
IMPLICATIONS FOR ENDEMISM IN THE FOSSIL CATARRHINE
COMMUNITIES OF EAST AFRICA

COTE, Susanne, University of Calgary, Calgary, AB, Canada, T2N IN4; MCNULTY,
Kieran, University of Minnesota, Minneapolis, MN, United States of America; NENGO,
Isaiah, DeAnza College, Cupertino, CA, United States of America

Multiple early Miocene fossil localities in East Africa richly document the evolution
of stem catarrhine primates and the early divergence of cercopithecoid and hominoid
clades. Limnopithecus is widespread throughout early Miocene sites in East Africa, but it
is anatomically poorly known. Two species have been described—L. legetet (type
species) and L. evansi. It has recently been suggested that L. evansi be transferred to
Lomorupithecus, another stem catarrhine known only from a worn palate and a juvenile
mandible discovered at Napak, Uganda (~20 Ma). Morphological comparisons of these
taxa have been hampered by the limited upper dentition of L. evansi available to compare
with the type specimen of Lomorupithecus.

Here, we describe two maxillae of Limnopithecus evansi (KNM SO-22259 and KNM
S0O-22736) discovered in the 1990s at the type locality of Songhor in Western Kenya
(~19.5 Ma). Together, these specimens preserve both the anterior and posterior dentition
from 12 to M3. The teeth are well-preserved and only lightly worn, adding greatly to our
knowledge of the dental morphology of L. evansi and permitting more detailed
comparisons with Lomorupithecus. We find that Lomorupithecus can be distinguished
from L. evansi by several features of the upper premolars including: a reduced buccal
cingulum, a less voluminous protocone, and most importantly the overall proportions of
the teeth, which are buccolingually elongated. Furthermore, the genus Limnopithecus
appears to be united by a shared 12 morphology that is distinct from all other early
Miocene catarrhine taxa.
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We conclude that L. evansi and Lomorupithecus do indeed represent separate taxa.
This further supports the distinctiveness of the fossil catarrhine communities at Napak
and Songhor, despite their apparent contemporaneity. In general, the distribution of stem
catarrhines, cercopithecoids, and hominoids at localities throughout East Africa during
the early Miocene suggests endemism, as many taxa are restricted to one or a handful of
localities. This pattern is likely rooted in habitat differences between localities, and may
further indicate that fossil localities are geographically isolated and not connected by
blocks of suitable primate habitat. This work is a contribution to the REACHE Project,
and is supported by the National Science Foundation (BCS #1241807). Additional
support came from the Fulbright Scholar Research Grant Program, Leakey Foundation,
Boise Fund, Kenya Museum Society, and Bill Bishop Trust.

Poster Session 111 (Friday, November 7, 2014, 4:15 - 6:15 PM)

PLEISTOCENE TROPHIC SYSTEMS IN THE PAMPEAN REGION (BUENOS
AIRES PROVINCE, ARGENTINA): INSIGHTS FROM C AND O STABLE
ISOTOPES.
COTTE, Martin, University of Tiibingen, Tiibingen, Germany; PREVOSTI, Francisco,
Museo Argentino de Ciencias Naturales, Buenos Aires, Argentina; SOIBELZON,
Leopoldo, Museo de La Plata, La Plata, Argentina; BOCHERENS, Hervé, University of
Tiibingen, Tiibingen, Germany

The Pleistocene of South America presents a unique fauna of mammals composed of
endemic taxa as well as species that invaded the continent from North America since the
Pliocene. There have been multiple studies on the palacoecology of these mammal
faunas, but the position of carnivorous mammals within the ecosystems and their position
within the food webs is still not fully understood. Here we measured the carbon and
oxygen isotopic signatures in tooth enamel of carnivores as well as their possible prey
species. The rich fossil assemblages of the Pampean region (Buenos Aires Province,
Argentina) have yielded specimens of early Pleistocene (Ensenadan) and Late Pleistocene
(Lujanan) age that allow a comparison of ecosystems in the region through time. To give
a more comprehensive view of the food webs and ecosystems, we try to reconstruct the
habitat and diet of the animals as well as the broader climatic conditions. We found that
some predatory taxa seem to prefer some specific environments, like Smilodon who was
more restrained to prey from wet areas with pure C3 environments such as early
Pleistocene equids or toxodontids. Large canids, like Theriodictis on the other hand,
seemed to prefer prey like camelids from mixed C3-C4 environments that were more
arid. Other herbivorous taxa show a spread in different environments such as Late
Pleistocene toxodontids and proboscids. The short faced-bear Arctotherium presents
isotopic values similar to those of Smilodon, at least during the early Pleistocene,
therefore suggesting dietary competition between both taxa.

Technical Session IV (Wednesday, November 5, 2014, 3:00 PM)

EXAMINING THE DEVELOPMENTAL ORIGINS OF EVOLUTIONARY
REVERSAL IN THE MOLAR TEETH OF MACROPODOIDS
(DIPROTODONTIA: MARSUPIALIA)
COUZENS, Aidan, Flinders University, Adelaide, Australia; SKINNER, Matthew,
University College London, London, United Kingdom; EVANS, Alistair, Monash
University, Melbourne, Australia; PRIDEAUX, Gavin, Flinders University, Adelaide,
Australia

The loss and re-emergence of traits is an unusual pattern of evolutionary change.
Mammalian dentitions can offer excellent insights into how trait loss and reversal occur
because we can integrate macroevolutionary insights from a well-sampled fossil record
with information about dietary ecology and tooth development. Macropodoids
(kangaroos, wallabies, and rat-kangaroos) are interesting in this regard because previous
work suggests instances of dental trait reversal. The lower teeth of basal fungivorous
macropodoids, such as potoroos and musky rat-kangaroos, possess a distinctive U-shaped
posterolingual depression (PD) which helps crush food against the metaconule (=
placental hypocone). The PD is subsequently lost in more derived Miocene macropodids,
before the origin of lagostrophine, sthenurine and macropodine kangaroos. However
some derived macropodine kangaroos in the genus Macropus (e.g., M. robustus, M.
pearsoni) and sthenurines (giant extinct short-faced kangaroos) in the genus Procoptodon
(P. goliah, P. rapha) possess a V-shaped PD on their lower molars reminiscent of that in
basal macropodoids. We examined if PD-like features in derived macropodids were
developmentally and morphologically homologous to that of basal macropodoids and
how tooth development might facilitate PD reversal. MicroCT scans of 17 fossil and
modern macropodoid species reveal that the PD in basal macropodoids and PD-like
features in Macropus and Procoptodon have a similar enamel-dentine junction
morphology reflecting establishment early in tooth morphogenesis. Combined with
similar spatial and topographic relationships to major occlusal features, this suggests they
are developmentally and morphologically homologous and supports two instances of
evolutionary reversal. Using dental measurements from 34 macropodoid species we test
an inhibitory cascade model of tooth development and find that species which re-evolve
the PD have smaller than predicted posterior molars suggesting early arrest of posterior
molar development. In Procoptodon and early Pleistocene Macropus sp., lingual offset of
the PD relative to the hypoconid and emergence of a neomorphic dentine protuberance at
the posthypocristid-hypolophid crest junction suggest changes in spatial patterning
accompanied heterochronic shifts. We propose that reversal occurs primarily because
early arrest of molar development prevents complete integration of crests bounding the
PD into the posterior molar margin leading to retention of earlier stage architecture in
mature teeth.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

FAUNAL ASSESSMENT AND PALEOECOLOGY OF THE ELIZABETHTOWN
LOCALITY: A LATE CRETACEOUS (CAMPANIAN) MICROVERTEBRATE
SITE IN SOUTHEASTERN NORTH CAROLINA.

CRANE, Cynthia, East Carolina University, Greenville, NC, United States of America,
27858; BROCHU, Christopher, Univ of Iowa, Iowa City, IA, United States of America
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A significant fossil site containing Late Cretaceous (Campanian) vertebrate fossils
has been discovered near Elizabethtown, Bladen County, North Carolina. The site is at a
landfill 6 km from a previously studied correlative site at Phoebus Landing and preserves
greater vertebrate diversity and abundance, allowing an improved assessment of species
abundance as well as paleoecological, biogeographical, and chronostratigraphic
interpretations of the Campanian vertebrate fauna throughout the Atlantic and Gulf Coast
regions of North America.

The 10 cm thick bonebed is at the top of the Bladen Formation, a fluvially-dominated
estuarine system in the Black Creek Group. Bulk samples of the bonebed yield a diverse
assemblage of fresh water, euryhaline, stenohaline, and terrestrial organisms, including
bony fishes, sharks, lissamphibians, mammals, turtles, plesiosaurs, squamates,
crocodyliforms, and dinosaurs. The material exhibits little or no abrasion, implying a
short transport duration and distance from the source area. This faunal assessment allows
for regional correlation with Campanian age faunas from the Marshalltown Formation
(Ellisdale Site) of New Jersey and the Blufftown Formation (Hannahatchee Creek) of
Georgia. Of particular note, the Elizabethtown faunal assemblage exhibits affinities with
Campanian age microvertebrate fossil localities in the western United States including
the Aguja Formation of Texas, the Mesaverde Formation of Wyoming, the Judith River
Formation of Montana, and the Oldman Formation of Alberta.

Technical Session I (Wednesday, November 5, 2014, 12:00 PM)

REWRITING THE HISTORY OF AN EXTINCTION: WAS A SECOND
ISOLATED POPULATION OF STELLER‘S SEA COWS (HYDRODAMALIS
GIGAS) DRIVEN TO EXTINCTION FIRST?
CRERAR, Lorelei, George Mason University, Fairfax, VA, United States of America,
22030; CRERAR, Andrew, Prestigious Enterprises, Annandale, VA, United States of
America; DOMNING, Daryl, Howard Univ, Washington, DC, United States of America;
PARSONS, ECM, George Mason University, Fairfax, VA, United States of America

In one of the most infamous recent anthropogenic extinctions, Steller‘s sea cows
(Hydrodamalis gigas) were exterminated by humans around 1768. Steller‘s sea cows
were restricted in historic times to only the Bering and Medney Islands, Russia, with
other records in the last millennium from the western Aleutian Islands. However,
Steller‘s sea cow bone has now been obtained from St. Lawrence Island, Alaska, which is
significantly farther north. Bone identity was verified using analysis of mitochondrial
DNA. The stable isotope levels were obtained and the nitrogen-15 (8'°N)/ carbon-13
(5"C) values for bone samples from St. Lawrence Island were significantly (p < 0.05)
different from Bering Island samples, indicating a second population. The bone samples
were dated to between 1030 and 1150 BP (= 800-920 AD). The samples date from close
to the beginning of the medieval warm period which could indicate that the population at
St. Lawrence Island was driven to extinction by climate change that may have changed
the availability of kelp or by expansion of the Inuit from the Bering Strait region,
possibly due to opening waterways, maybe following bowhead whales (Balaena
mysticetus) or possibly searching for mineral resources, like iron. This study provides
evidence for a new population of sea cows in the North Pacific within the past 1000
years.

Technical Session XVI (Saturday, November 8, 2014, 8:45 AM)

CONVERGENCE AND COMPLEXITY IN CHONDRICHTHYAN VERTEBRAL
COLUMNS
CRISWELL, Katharine, University of Chicago, Chicago, IL, United States of America,
60637; COATES, Michael, Univ of Chicago, Chicago, IL, United States of America
Vertebrae have historically been used as the defining feature of vertebrates: they
diagnose the clade and provide structural support central to the vertebrate skeleton.
Despite these pivotal roles in systematics and functional anatomy, it is widely known that
vertebrae vary dramatically across taxa; the phylogenetic history of this structure is
complicated and probably rife with homoplasy. Here we use new methods and trees to
analyze the evolutionary diversification of this fundamental structure. Gnathostome
vertebrae comprise either a notochord or a series of vertebral centra, neural and hemal
arches, and may include a variety of transverse processes and intercalary components. To
investigate the phylogenetic and ontogenetic origins of these structures we used a
combination of ancestral state reconstructions and computed tomography (CT).
Hypotheses of early gnathostome relationships are currently undergoing large-scale
revision: placoderms are now considered to be successive grades of stem gnathostomes,
and acanthodians have been recovered as paraphyletic stem chondrichthyans. We
combined these new phylogenies with trees representing gnathostome crown clades to
create a supertree, onto which we used parsimony methods to estimate ancestral states for
a set of axial characters, including presence of centra and ribs, polyspondyly, and fusion
of neural and hemal arches and spines. Our analyses indicate that centra have evolved
independently as many as nine times, while polyspondyly and synarcuals (series of fused
centra) have each evolved at least three times. To explore the developmental differences
in chondrichthyan and osteichthyan vertebraec we treated seven little skate embryos
(Leucoraja erinacea) with iodine solutions and obtained microCT scans of the axial
column at the transition between the trunk and caudal regions. The scans reveal new
levels of complexity in chondrichthyan centra: an inner calcification constricts the
notochord and an exterior calcification surrounds the notochord and the inner centrum.
This dual embryological origin of chondrichthyan centra differs from the solely
notochordal origin of many teleost centra, and the exclusively somitic origin of tetrapod
centra, indicating that gnathostomes have invented multiple mechanisms to evolve
similar vertebral morphologies. Such diversity of vertebral components and homoplasy in
this system signals levels of structural complexity and nested axial patterning that have
yet to be explored in the fundamental divisions of the vertebrate clade.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

FUNCTIONAL MORPHOLOGY OF HARD-PREY CRUSHING TEETH
CROFTS, Stephanie, Univ of Washington, Seattle, WA, United States of America,
98195-1800

114

Predation on hard-shelled organisms has helped shape both modern and fossil
ecologies. While much work has been done on the evolution and diversification of prey
defenses, less work has been done on the teeth of hard-prey predators, despite their
prevalence in the fossil record. Tooth morphology is often used to infer diet of extinct
animals, and low-crowned, robust, or molariform teeth are often interpreted as indicators
of durophagy. However, there is much variation in durophagous tooth morphologies, in
both extant and extinct organisms. This diversity begs the question: what are the
parameters that direct evolution of crushing tooth morphologies? From a functional
perspective, one can ask two questions: (1) is there an ideal tooth shape for crushing
hard-shelled prey, and (2) how do these different shapes withstand the high forces
required to process prey? Additional constraints on tooth morphology may be rooted in
the evolutionary history of different lineages. To determine if there is an ideal shape for
crushing prey, I constructed physical models of idealized tooth shapes and tested them on
rapid-prototype models of shells. To test which of these same tooth shapes would be most
likely to fail, I tested them using Finite Element Analysis (FEA). Comparing these two
studies sheds light on the functional trade-offs that limit crushing tooth morphology. 1
found that convex teeth, especially those with tall skinny cusps, require less force to
break shells, but shapes with tall skinny cusps are also the most likely to deform and
break. To determine the impact of lineage on tooth morphology, I quantified tooth
morphologies of members of the group Placodontia, a clade of extinct marine reptiles
generally believed to have been hard-prey consumers. Tooth morphology changes across
the placodont phylogeny, as well as tooth location. By comparing model morphologies
to placodont tooth data, I can predict the functional limitations of different teeth.

Technical Session I (Wednesday, November 5, 2014, 9:45 AM)

ORIGIN OF MAMMALIAN PHARYNGEAL MUSCULATURE
CROMPTON, A. W., Harvard Univ Museum of Comparative Zoology, Cambridge, MA,
United States of America, 02138; BHULLAR, Bhart-Anjan, Harvard University,
Cambridge, MA, United States of America; MUSINSKY, Catherine, Harvard University,
Cambridge, MA, United States of America

The mammalian pharynx plays a significant role in two of the characteristic features
that define mammals: 1) a palatopharyngeal muscle that can hold the larynx in an
intranarial position (essential for the respiratory turbinates to function as a temporal
countercurrent exchange mechanism for heat and water conservation) and also seals the
nasopharynx from the oropharynx when the larynx is withdrawn from the
palatopharyngeal sphincter during swallowing and panting; 2) tensor veli palatini and
palatoglossal muscles which, together with the tongue, help control the ordered transport
of solid foods or liquids from the oral cavity to the valleculae (oropharynx) during eating,
drinking, and suckling. Based partially on histological sections of the heads of mammals
and reptiles and CT scans of the palatal region of non-mammalian cynodonts,
mammaliformes, and two bulk-stained extant mammals (Didelphis and
Ornithorhynchus), we speculate on progressive changes in the bones forming the palate
in a phylogenetic line leading from pelycosaurs to mammals. We conclude that low
pterygopalatine ridges of non-mammalian cynodonts supported a soft palate that included
a palatopharyngeal muscle that extended from the hard palate and pterygopalatine ridges
to the esophagus. In the transition from advanced non-mammalian cynodonts
(ictidosaurs) to mammals, the pterygoid bones are considerably reduced in size and a
major reorganization of the internal adductor muscles resulted in the origin of tensor veli
palatini and medial pterygoid muscles. In mammals, the transverse processes that
restricted movements of the lower jaw to a single plane in non-mammalian cynodonts
and mammaliaformes are lost, and all that remains of the pterygoid bone are tall
pterygopalatine ridges which form part of the lateral wall to the nasopharynx, provide an
attachment area for the palatopharyngeus, and support, along their ventral edges, a soft
palate that includes fibers of the tensor veli palatini and palatoglossal muscles.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

PHYLOGENETIC IMPLICATIONS OF THE BIRD-LIKE PODOTHECA OF
CONCAVENATOR CORCOVATUS (THEROPODA,
CARCHARODONTOSAURIDAE)

CUESTA, Elena, Univ Autonoma De Madrid, Madrid, Spain; DIAZ-MARTINEZ,
Ignacio, CONICET-Instituto de Investigacion en Paleobiologia y Geologia, General
Roca, Argentina; ORTEGA, Francisco, UNED, Madrid, Spain; SANZ, Jose Luis,
Universidad Autonoma de Madrid, Madrid, Spain

The evidence on the morphology of the soft-tissues belonging to the autopod of non-
avian dinosaur is restricted to some examples of exceptional preservation of
integumentary structures and some well-preserved tracks. The holotype of Concavenator
corcovatus (MCCM-LH 6666) is a complete and well-preserved carcharodontosaurid
individual from Las Hoyas (Lower Cretaceous, Cuenca, Spain). The exquisite
preservation of Concavenator is typical from this fossil site, and is related to burial by
development of microbial mats. In this context, the Concavenator specimen shows
replicas of soft-tissues associated with several areas of the skeleton, such as around the
pedal digit, the metatarsal area and the vertebral series.

The autopodial soft-tissues of Concavenator have been analyzed in order to
reconstruct the morphology of a complete foot of a non-avian theropod. The analysis has
been carried out based on descriptions under visible and UV light. A previous
taphonomic analysis has been taken into account regarding the correct interpretation of
the state of preservation of the replicas of soft-tissues. Finally, a comparative analysis
with the pedal anatomy of extant birds allowed us to establish a structural and functional
interpretation of some morphological aspects of the foot.

The results suggest that the impressions around the foot bones represent the skin of a
podothecal structure with plantar toepads and sheaths of claws. The arrangement of the
scales on the podotheca resembles those observed in extant birds and primitive avian
dinosaurs. The toepad distribution shows an arthral condition, as in primitive extant birds.
The curvature angle of the cornified sheath falls within the range of those of terrestrial
birds. Hence, the description of a bird-like podotheca in Concavenator supports the early
occurrence of this feature in the ancestor of birds, already apparent in the clade
Allosauroidea.
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In conclusion, the Concavenator holotype has one of the most complete and best-
preserved examples of a foot of a non-coelurosaurian theropod. The replicas of the soft
structures of this foot provide information that allows to describe the aspects of the
podotheca of an allosauroid theropod. Moreover, the distribution of the toepads and the
morphology of the claws show similarities with those of the extant birds, providing a
better understanding of the pedal anatomy along the theropod lineage. This evidence also
allows the testing of hypotheses about the relationship between theropod's foot bones and
its soft tissues based on the ichnological evidence.

Romer Prize Session (Thursday, November 6, 2014, 10:30 AM)

THE FUNCTIONAL MECHANICS OF ORNITHOMIMOSAUR AND
THEROPOD CRANIA
CUFF, Andrew, University College London, London, United Kingdom

Ornithomimosaurs have garnered a great deal of interest in studies of theropod
evolution due to the edentulous nature of derived members. Understanding the evolution
of this group has implications for theropod evolution and putative dietary shifts from
carnivory to herbivory.

The skulls of three ornithomimosaurs (Garudimimus brevipes, and the ornithomimids
Struthiomimus altus and Ornithomimus edmontonicus) were digitally reconstructed and
retrodeformed using computed tomography (CT) scan data. Virtual muscles were
recreated using phylogenetic bracketing and osteological correlates. From these virtual
muscles, bite forces were calculated. To study the influence of beaks on skull mechanics,
hypothetical keratinous beaks were created using evidence from fossils and extant taxa.
Finite element (FE) analysis was used to compare the biomechanical performance of the
more primitive Garudimimus to the derived ornithomimids under pecking and biting
loads and with different hypothetical beak morphologies. Feeding induced stress, strain
and deformation in the ornithomimosaur FE-models was compared to the performance of
a large theropod (A/losaurus fragilis), and a skull of an ostrich under reconstructed biting
loads. These models were all scaled to the same surface area and total applied muscle
loads to assess comparative strain patterns. The skulls were also divided into two
modules to assess modularity and further understand functional changes: an anterior,
rostral module, and a posterior, neurocranial module.

Results show that beaks reduce strain in the underlying bone in ornithomimosaur
skulls. In Garudimimus and Struthiomimus higher stresses are experienced under biting
loading regimes than under pecking loads, whilst the opposite is true in Ornithomimus,
which may be linked to different food procurement methods. Tests on all of the theropod
skulls shows the evolution of functional modules using FE for the first time. In
Allosaurus and Garudimimus the skulls possess higher strains in the neurocranial module,
whilst in the ornithomimids and the ostrich the strains are higher in the rostral module.
The shift in strain location within ornithomimosaurs and theropods in general is likely
linked to an increase in brain size, which causes an increase in bone volume protecting
the endocranium and also shifts musculature from the temporal fenestra towards the
palate and orbital regions.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

VARIATION IN INTRA- AND INTER-INDIVIDUAL OSTEOCYTE LACUNAR
DENSITY IN A THEROPOD DINOSAUR (COELUROSAURIA:
ORNITHOMIMIDAE)

CULLEN, Thomas, University of Toronto, Toronto, ON, Canada, M5S 2C6; EVANS,
David, Royal Ontario Museum, Toronto, ON, Canada; RYAN, Michael, Cleveland
Museum of Natural History, Cleveland, Cleveland, United States of America;
KOBAYASHI, Yoshitsugu, Hokkaido University, Hokkaido, Japan; CURRIE, Philip, ,
Edmonton, Edmonton, Canada

Studies of bone microstructure have yielded numerous insights into the growth rates
of extinct organisms. Osteocyte lacunar density (OLD) in the bone cortex of extant and
extinct vertebrates has been shown to be correlated to body size and relative growth rates.
Other variation in OLD may be related to ontogeny and sampling location. However,
previous work on OLD relies on comparisons of individual, non-consistent, long bone
elements. This study seeks to quantify the range of variation in OLD present within an
individual (through sampling of different sites within a bone, and in comparing results
between bones of the same individual) and between individuals (through comparisons of
average values for each individual, and values between individuals of different age) in a
series (n=6) of ornithomimid dinosaurs from the Upper Cretaceous Horseshoe Canyon
Formation of Alberta. Elements including the femur, tibia, fibula, metatarsals, and pedal
phalanges were thin-sectioned and compared to assess OLD variation within a single
species of ornithomimid dinosaur.

OLD ranged from ~29800 to ~42800 osteocyte lacunae per mm®, with an average
ornithomimid OLD of ~35000 lacunae/mm®. For an estimated ornithomimid body size
range of 60-100 kg, this yields an OLD-mass relationship relatively similar to mammals
and theropods, and slightly lower than that of ostriches. The effect of ontogenetic stage
on OLD, in which sampling of OLD in the outer cortex of mature animals is
recommended to control for changing OLD throughout ontogeny, appears negligible;
there is considerably more variation in OLD between elements of an individual than in
different positions within a single element, or in the average OLD between different
individuals. Therefore localized factors relating to differential limb growth may play a
larger role in the distribution and density of osteocyte lacunae than previously thought.
Indeed, variation between elements of single individuals suggests that estimating growth
rates of extinct species may be more complex than previously considered, and may be
significantly affected by individual variation and allometry of different skeletal elements.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

ESTIMATING RESPIRATORY TURBINAL SURFACE AREA FROM SNOUT
DIMENSIONS IN ARCTOID CARNIVORANS.

CURTIS, Abigail, Univ of California Los Angeles, Los Angeles, CA, United States of
America, 90095; BIRD, Deborah, Univ of California Los Angeles, Venice, CA, United
States of America; VAN VALKENBURGH, Blaire, Univ of California Los Angeles, Los
Angeles, CA, United States of America

November 2014—PROGRAM AND ABSTRACTS

A mammal’s nose, or more precisely, its shape, size, and the turbinal bones within,
can reveal clues about an animal’s ecology, its water and heat demands, as well as its
relative reliance on olfaction. Within the anterior snout lie the maxillary turbinals, a set of
complex, scroll shaped bones carrying the respiratory epithelium that function to
condition incoming air and minimize heat and water loss from exhaled air. Posterior to
these are turbinals that support a receptor field of olfactory sensory neurons. The advent
of high resolution CT scans and 3-D imaging software has made clear, non-destructive
quantification of nasal chamber volume and turbinal surface area possible. However, CT
scanning rare specimens can be costly and/or risky, and fossils can be filled with matrix,
and so we have aimed here to identify a set of external landmarks and linear skull metrics
that together can be used to estimate nasal chamber size as well as relative turbinal
surface area. Previous comparative studies using digital methods have revealed that,
among arctoid carnivorans, aquatic species have significantly more respiratory turbinal
surface area than their terrestrial counterparts. In our current study, we focus on a set of
specimens for which snout volume and turbinal surface area data already exists. The
targeted skulls represent 20 species from six families of arctoid carnivorans and cover
aquatic, terrestrial and semi-terrestrial ecologies. As a proxy for nasal chamber volume,
we used a series of 8 landmarks that best capture the dimensions of the nasal chamber.
We used reduced major axis regression (both traditional and phylogenetic to account for
non-independence among species) and partial correlation analyses to examine the
relationship between rostral size and turbinal surface area. Results showed that the
centroid size of the rostrum is positively correlated with maxilloturbinal surface area, and
was able to distinguish semi-aquatic species with expansive respiratory turbinals from
terrestrial species.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A RE-EVALUATION OF THE PURPORTED DINOSAUR FINDS FROM THE
MIDDLE-LATE TRIASSIC OF POLAND
CZEPINSKI, Lukasz, University of Warsaw, Faculty of Biology, Warszawa, Poland,
NIEDZWIEDZKI, Grzegorz, Uppsala University, Uppsala, Sweden; TALANDA,
Mateusz, University of Warsaw, Faculty of Biology, Warsaw, Poland; SKAWINSKI,
Tomasz, University of Wroclaw, Faculty of Biological Sciences, Wroclaw, Poland;
ZIEGLER, Maciej, -, Poznan, Poland; SZERMANSKI, Marcin, -, Bielsko-Biala, Poland
The alleged historical Polish Triassic dinosaur discoveries (e.g., Thecodontosaurus
primus, Zanclodon silesiacus) have been repeatedly cited in articles about
paleobiogeography of the Middle-Late Triassic archosaurs and in taxonomical reviews of
the Triassic dinosaur taxa. Here, we re-evaluate each purported Triassic dinosaur
discovery from Poland using an apomorphy-based approach. Additionally, we describe
some supposed dinosaur specimens collected from the Triassic deposits of Poland, but
only briefly mentioned in Polish-language geological journals, field notes or museum
labels. We attempt to assign all described specimens to the least inclusive tetrapod clade
possible. Revision indicates that some remains represent non-dinosaurian archosaurs or
prolacertiform taxa. Most of the analyzed dinosaurian specimens are fragmentary and
indistinguishable from skeletal elements described from well-known Late Triassic taxa of
Europe. This re-evaluation concludes that basal dinosauriform and dinosaur fossils are
present in the Late Triassic of Silesia and the Holy Cross Mountains, but dinosaur
remains described from the Middle Triassic sites are not diagnostic at the level of
Dinosauria or even Dinosauromorpha. New analysis of the Velocipes guerichi holotype
from Kocury site (Silesia) suggests that it is probably the proximal part of an elongated
and flattened fibula of a neotheropod dinosaur. This probable non-tetanuran neotheropod
and possible basal dinosauriforms are the only identifiable dinosauriform skeletal remains
from the Polish Triassic discovered prior to the description of Silesaurus opolensis from
the Late Carnian of Silesia.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

AN OVERVIEW OF THE GENUS COELACANTHUS (SARCOPTERYGII:
ACTINISTIA) WITH EMPHASIS ON SOUTH AMERICAN OCCURRENCES
DA SILVA, Raphael M., Universidade do Estado do Rio de Janeiro, Rio de Janeiro,
Brazil; GALLO, Valéria, Universidade do Estado do Rio de Janeiro, Rio de Janeiro,
Brazil; BRITO, Paulo, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, Brazil
Coelacanthus was one of the first sarcopterygian fish described in the first half of the
19th century. The genus is monotypic (C. granulatus) and occurs in marine strata in the
Permian of England, Germany, and Poland. Historically, several species have been
referred to this genus, although many of them have been later transferred to other genera.
Here, we corroborate the occurrence of Coelacanthus in South America based on a single
well-preserved angular previously described from the Permian Vitiacua Formation,
Bolivia. Beyond this occurrence, there are other records of coelacanths in the Paleozoic
of South America that might belong to the genus Coelacanthus (e.g., several fragments
and scales, as well as an isolated pterygoid assigned uncertainly to the Carboniferous
genus Rhabdoderma, reported from the Pedra do Fogo Formation; a few isolated teeth
from the Corumbatai Formation; and indeterminate fragment of an undetermined
coelacanth in the Mangrullo Formation). These occurrences indicate the possible
distribution of Coelacanthus in the southern portion of Pangea, contrasting with what is
currently known and emphasizing the worldwide distribution of genus in Pangea.
Furthermore, considering its strict occurrence in the Late Permian, taxa attributed to
Coelacanthus in the Devonian and Triassic (e.g., C. welleri, C. luzensis, respectively)
need to be revised.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

NEW CRANIAL REMAINS OF THE ENIGMATIC ARCHOSAUR
RAZANANDRONGOBE SAKALAVAE FROM THE MIDDLE JURASSIC OF
MADAGASCAR CLARIFY ITS PHYLOGENETIC RELATIONSHIPS
DAL SASSO, Cristiano, Museo di Storia Naturale di Milano, Milano, Italy;
MAGANUCO, Simone, Museo di Storia Naturale di Milano, Milano, Italy; FLEURY,
Guillaume, Muséum d'Histoire Naturelle, Toulouse, France

Razanandrongobe sakalavae is a large predatory archosaur of uncertain affinities that
was diagnosed on the basis of fragmentary maxilla and teeth, from the Middle Jurassic
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(Bathonian) of the Mahajanga basin, NW Madagascar. Here we describe two new cranial
elements which greatly improve our knowledge of this enigmatic species. The almost
complete right premaxilla indicates that the rostrum is deep, wide and not pointed, with
four alveoli that are sub-vertical, just slightly curved lingually. The external nares are
confluent and face rostrally. The premaxilla lacks any lateral groove at
premaxillomaxillary suture for reception of mandibular fangs. The left dentary is
incomplete caudally. The preserved portion bears eight large mandibular teeth of similar
size, none of which is an hypertrophied fang. The mandibular symphysis extends
posteriorly to level of the eight tooth. The splenial itself is not preserved, but its sutural
marks on the dentary indicate that the splenial contribution to the mandibular symphysis
is approximately one fifth of the symphyseal length in dorsal aspect.

On the basis of the new data, some previously uncertain features of the holotypic
maxilla, such as the margin of the suborbital fenestra and the contact surfaces for the
palatine, the ectopterygoid and the jugal, are now apparent. The phylogenetic
relationships of the species within Archosauriformes are tested. The results confirm that
R. sakalavae is a valid species, nested at the base of Mesoeucrocodylia and is distinct
from any currently known member of the taxon. A cranial reconstruction is attempted,
informed by the results of the phylogenetic analysis.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

CLAW MORPHOMETRICS IN WESTERN AUSTRALIAN MONITOR
LIZARDS: FUNCTIONAL MORPHOLOGY AND NICHE SEPARATION
WITHIN A TOP PREDATOR GUILD.
D'AMORE, Domenic, Daemen College, Amherst, NY, United States of America, 14226;
MCHENRY, Colin, University of Monash, Clayton, Australia; DOODY, Sean,
University of Tennessee, Knoxville, TN, United States of America; CLULOW, Simon,
University of Newcastle, Callaghan, Australia, RHIND, David, University of Monash,
Clayton, Australia

Many studies have investigated the morphology of claws. This includes modern bird
talons, which are often used as analogues for non-avian theropods. Less common are
studies of quadrupedal reptile claws, and virtually no studies look at claws as an indicator
of niche partitioning among co-occurring species within an ecosystem. The purpose of
this study is to quantitatively analyze the claw morphology of the 10 co-occurring
monitor lizard species (family: Varanidae) from top predator guild in the Kimberley of
Western Australia. This study will determine 1) if there are significant differences in claw
form and 2) if ecological niche characters may be linked to said differences. Photographs
of the varanid claws were taken from a combination of both field-caught and preserved
museum specimens. A geometric morphometric approach was used; two semilandmark
curves were plotted along each claw. Claw centroid size (CS) and snout-vent length
(SVL) were included as size metrics, and two ordination methods compared claw shape.
A priori ecological groups were selected based on habitat preferences for each species
and compared. Claw form was also compared to previously constructed molecular
phylogenies. MANOVA indicates a significant difference in claw shape between the co-
occurring species, as well as between a priori groups. Claw CS increases isometrically
relative to SVL, although the open-woodland taxa tend to have noticeably larger claws
than their congeners. Shape does not change allometrically. Open-woodland taxa possess
clongate, straight claws potentially for digging, whereas rocky-escarpment taxa have
stout, straight claws for maneuvering in rocky crevasses. Open-rocky grassland taxa
occur in between the aforementioned groups. Arboreal species possess stout, hooked
claws for woody substrate. Semiaquatic monitors all have hooked claws that are
moderately elongate, but Varanus mertensi has noticeably more elongate claws than V.
mitchelli. This separation, as well as overlap seen between certain ecological groups, may
be attributed to phylogeny. V. mitchelli and all the arboreal, open-rocky-grassland, and
rocky-escarpment taxa fall within the Odatria clade, and show distinct overlap. V.
mertensi falls closer to other members of its own gouldii clade. Studies such as these of
claws and other functionally significant characters will allow for the extrapolation of
ecological data in analogous extinct taxa, as well as give insight into niche partitioning
within co-occurring species within extinct ecosystems.

Symposium 5 (Saturday, November 8, 2014, 2:15 PM)

ECOMETRICS DOWN UNDER: CORRELATION OF MORPHOLOGY WITH
PALEOHABITAT IN KANGAROOS

DAMUTH, John, Univ of California Santa Barbara, Santa Barbara, CA, United States of
America, 93106; JANIS, Christine, Brown Univ, Providence, RI, United States of
America; TRAVOUILLON, Kenny, University of Queensland, St. Lucia, Australia;
FIGUEIRIDO, Borja, Universidad de Malaga, 29071-Malaga, Spain; ARCHER, Michael,
Univ of New South Wales, Sydney, Australia; HAND, Suzanne, Univ of New South
Wales, , Australia

Both craniodental and postcranial data of mammals have the potential to reveal
information about habitat structure. A particular issue in the Oligo-Miocene of Australia
is whether the known fossil mammal faunas derive from tropical forest (as indicated by
the faunas) or drier environments (as could be interpreted from the sediments). In
addition, were all of the Miocene areas of a similar habitat type? Specifically, were the
Queensland Riversleigh localities the same as the South Australian Etadunna localities?

We compared data from fossil macropodoids (kangaroos and rat-kangaroos) with that
of extant species to determine how morphological data correlated with diet and
locomotion. Multivariate analyses of 14 craniodental measurements of 43 species of
extant macropodoids showed good discrimination (88% correct classification) between
dietary categories (omnivore, browser, mixed feeder, and grazer). Tropical forest
browsers always clustered separately from the other browsers. Because fossils with
complete skulls are rare, the analyses were also performed with only five measurements
(four dental and one mandibular), providing similar results.

Sixteen fossils from Etadunna and nine from Riversleigh were then entered as
unknowns. Almost all of the fossil taxa fell within the areas of browsers or omnivores:
two Oligocene taxa clustered with the mixed feeders. Fewer taxa clustered with the extant
tropical forest browsers at Etadunna, especially during the late Oligocene.

Similar analyses were performed on the calcaneum (25 variables) of 49 extant
macropodoids (41 species). Good separation (93% correct classification) was achieved
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between the locomotor habits of "non-hopping or rare hoppers" (mainly tree kangaroos,
Dendrolagus spp.), "specialized hoppers" (Macropus spp.), and "regular hoppers" (other
species). Nine Miocene kangaroos (7 Etadunna, 2 Riversleigh) grouped mainly with the
non-hoppers: two species grouped with the regular hoppers, and one late Miocene species
grouped with the Macropus species. Several species of the primitive extinct family
Balbaridae specifically clustered with the tree kangaroos.

These results show that Miocene kangaroos were predominantly browsers, without
specialized hopping abilities, and some primitive forms (species of Balbaroo) may have
been arboreal. This supports the hypothesis of a closed forested environment for these
regions in Oligo-Miocene of Australia, and the craniodental data suggest that the
Etadunna region was somewhat drier than Riversleigh.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

CRANIAL MORPHOLOGY AND PHYLOGENY OF CARETTOCHELYID
TURTLES
DANILOV, Igor, Zoological Institute of the Russian Academy of Sciences, Saint
Petersburg, Russia; OBRAZTSOVA, Ekaterina, Saint Petersburg State University, Saint
Petersburg, Russia; SYROMYATNIKOVA, Elena, Zoological Institute of the Russian
Academy of Sciences, Saint Petersburg, Russia; AVERIANOV, Alexander, Zoological
Institute of the Russian Academy of Sciences, Saint Petersburg, Russia; CHEN, Wen,
Sun Yat-sen University, Guangzhou, China; JIN, Jianhua, Sun Yat-sen University,
Guangzhou, China

We studied the cranial morphology of the carettochelyids Kizylkumemys schultzi,
Early Cretaceous, Uzbekistan; Anosteira maomingensis, early Eocene, China;
Carettochelys insculpta, recent. These taxa share the following cranial synapomorphies:
fossa behind quadrate; reduced antrum postoticum, foramen nervi trigemini divided into
two parts by prootic; pterygoid trough; foramen posterius canalis caroticus interni (fpcci)
placed in pterygoid and connected with basisphenoid by suture. Other cranial characters:
K. schultzi: 1(0) wide upper temporal emarginations; 2(0) small parietals; 3(0) pterygoid
trough opened ventrally; 4(0) position of fpcci anterior to quadrate condyle, near middle
part of basisphenoid; 5(0), pear-shaped basisphenoid; 6(0) oval-shaped cavum tympani;
7(0) reduced antrum postoticum; 8(0), shallow fossa behind quadrate; 4. maomingensis:
1(0); 2(0); 3(0); 4(1), position of fpcci at level of quadrate condyle, near posterior border
of basisphenoid; 5(1), arrow-shaped basisphenoid; 6(0); 7(1), complete loss of antrum
postoticum; 8(0); 9(0) long and narrow supraoccipital crest; 10(0) large lower temporal
emarginations; 11(0) split posterior margin of maxilla; 12(0), no maxilla/quadratojugal
contact; 13(0) large jugal with contribution to lower temporal emargination; 14(0)
alveolar surface of maxilla sharply widens posteriorly; C. insculpta: 1(1), narrow upper
temporal emarginations; 2(1) large parietals; 3(1) pterygoid trough closed ventrally; 4(2)
position of fpcci posterior to level of quadrate condyle, distant from posterior border of
basisphenoid; 5(1); 6(1), subcircular cavum tympani; 7(1); 8(1), deep fossa behind
quadrate; 9(1), short and wide supraoccipital crest; 10(1), small lower temporal
emarginations; 11(1), straight posterior margin of maxilla; 12(1), maxilla/quadratojugal
contact; 13(1), small jugal without contribution to the lower temporal emargination; 14(1)
alveolar surface of maxilla gradually widens posteriorly. The inclusion of the cranial
characters in the phylogenetic analysis of Carettochelyidae resulted in sister relationships
of K. schultzi to the clade including A. maomingensis and C. insculpta. This result
contradicts previous studies, which united Kizylkumemys and Anosteira in the clade
Anosteirinae, and agrees with most recent phylogenetic analyses. This study was
supported by grants NSFC 41210001 and RFBR.

Poster Session IT (Thursday, November 6, 2014, 4:15 - 6:15 PM)

SECONDARY BONE GROWTH (EPIKOURON) AND EXPOSED OSSICONES:
TWO NEW CHARACTERS UNITING PALAEOTRAGINAE (GIRAFFIDAE,
MAMMALIA)
DANOWITZ, Melinda, New York Institute of Technology College of Osteopathic
Medicine, Old Westbury, NY, United States of America, 11568; HOU, Sukuan, Institute
of Vertebrate Paleontology & Paleoanthropology, Beijing, China; DOMALSKI, Rebecca,
New York Institute of Technology, Old Westbury, NY, United States of America;
SOLOUNIAS, Nikos, New York College of Osteopathic Medicine, Old Westbury, NY,
United States of America

There are seven subfamilies of giraffidae, which are Canthumerycinae,
Giraffokerycinae, Sivatheriinae, Okapiinae, Palacotraginae, Bohliniae, and Giraffinae.
The relationships are not fully resolved with cladistics. We are presently investigating
two new characters that unify Palaeotraginae and can be used to differentiate between the
other giraffid subfamilies. Secondary bone growth is small projections of bone that form
on the surface of ossicones. In the giraffe, the secondary bone growth starts on the
ossicone, and often spreads and covers the calvaria. We name these bone growths
“epikouron.” All of the subfamilies besides Okapiinae and Palaeotraginae have secondary
bone growth, or epikouron, on the surface of the ossicones. In Canthumerycinae,
epikouron is irregularly distributed on the ossicone, as is seen in the giraffe. In Bohliniae,
the epikouron is confined to the apex of the ossicone. In Giraffokerycinae and
Sivatheriinae, it forms elongated streaks on the surface of the ossicones. Fossil specimens
of adult male Palaeotraginae suggest that the ossicones were exposed to the air without
overlying integument. This is supported by the presence of a beveled surface at the tip of
the ossicone with wear facets. These facets are not found in younger specimens, and are
found on the lateral surface of ossicones of older individuals. These planar facets would
not have formed had there been integument covering the entire surface of the ossicone.
We know from the okapi that having exposed bone without overlying integument is
possible. In the okapi, however, the exposed surface is polished circumferentially. In
other words, the polish is found in all directions, as opposed to Palacotraginae, where the
wear is concentrated on the lateral surface and on a single facet. In both Palaeotraginae
and Okapiinae, the exposed ossicones do not have epikouron on the surface. We
hypothesize that the overlying integument contributes to the formation of epikouron, and
having exposed ossicones is not conducive to the formation of these secondary bone
growths. The lack of epikouron combined with the exposed ossicones are characters
shared by all members of Palaeotraginae.

© 2014 by the Society of Vertebrate Paleontology



Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

ISOTOPIC SIGNATURE (A *C, A *0) OF THE PALEOECOLOGY AND NICHE
PARTITIONING OF THE PLEISTOCENE MEGAFAUNA FROM BRAZILIAN
INTERTROPICAL REGION, NORTHEASTERN BRAZIL
DANTAS, Mario, Universidade Federal da Bahia, IMS/CAT, Vitéria da Conquista,
Bahia, Brazil; CHERKINSKY, Alexander, Center for Applied Isotope Studies,
University of Georgia, Athens, GA, United States of America; BOCHERENS, Hervé,
Biogeology, Dep of Geosciences and Senckenberg Center for Human Evolution and
Palaecoenvironment, Tiibingen, Germany; DREFAHL, Morgana, Grupo de Estudos de
Paleovertebrados, Universidade Federal da Bahia, Salvador, Bahia, Brazil, FRANCA,
Lucas, Universidade Federal de Sergipe, Sao Cristovao, Sergipe, Brazil; BERNARDES,
Camila, Laboratorio de Mastozoologia, Dep de Zoologia, Universidade Federal do
Estado do Rio de Janeiro, Rio de Janeiro, Rio de Janeiro, Brazil; AVILLA, Leonardo,
Laboratorio de Mastozoologia, Dep de Zoologia, Universidade Federal do Estado do Rio
de Janeiro, Rio de Janeiro, Rio de Janeiro, Brazil

The extinct mammals Eremotherium laurillardi, Notiomastodon platensis, and
Toxodon platensis are recorded for the Late Pleistocene of the Brazilian Intertropical
Region (BIR). In order to evaluate the paleoecology of these species, 3'°C and 3'*0
analyses were performed and compared with previously published stable isotope data for
these species, Valgipes bucklandi, and Equus (Amerhippus) neogeus. A standard
pretreatment was performed to eliminate organic material and secondary carbonates.
However, there are some doubts about the reliability of sloth dentine even after
pretreatment. Thus, these results may be biased, and shall be confirmed with future bone
analyses. The 5'°C and 8'%0 data suggest that E. laurillardi was a mixed feeder (n = 14, p
3"3C = -4.35%0; 5'%0 = -1.45%o), with high consumption of C; plants by exploiting dry
forest borders, feeding on fruits and forest floor C; plants in all BIR. In latitudes 10°
21°—14° 46’ S, E. neogeus was a Cy grazer (n =3, u §"°C = 0.73%o; 5'*0 = 0.67%), and
the high values of 3O can also indicate the enrichment of 'O in C, grass. Isotopic
values of T. platensis (n = 4, u 8"°C = -9.51; p 80 = -2.20%0) and N. platensis (n =2, p
33C = -6.60; p 30 = -1.00%o0) show that they were mixed-feeders, tending to consume
almost exclusively forest floor C; plants at dry forest borders. Possibly, N. platensis could
feed on fruits as well. In latitudes 9° 22°—10° 17" S there is a change in dietary items,
and N. platensis shows an exclusively C, grass diet (n = 9, p §°C = -0.21; p 8'%0 =
1.26%o), while T. platensis (n = 3, p 8"°C = -2.65; p 8'0 = 0.19%0) has a mixed-feeding
diet with high consumption of C, plants, but still continuing to explore dry forests
borders. Lastly, in latitudes 5° 49°—6° 15° S, N. platensis (n = 1, 8*C = 1.04%o; 5'%0 = -
0.25%0) and T. platensis (n = 1, §"°C = 0.12%o; 8'80 = -2.22%0) were grazers, while V.
bucklandi (n = 1, §C = -10.17%o; 5'%0 = -1.74%o) inhabited the dry forest border,
feeding on C; plants. The results suggest that during the Late Pleistocene of BIR, the
environment changed from canopy dry forests to more open habitats between latitudes
14° S and 5°S. Furthermore, species like 7. platensis and N. platensis had a generalist
diet, indicating a good environmental plasticity. With such capacity to adapt to
environmental changes, the cause of extinction of these species remains unclear.

Symposium 4 (Friday, November 7, 2014, 10:15 AM)

THE DEVELOPMENT OF THE MULTIPARTITE AND MONOSPONDYLOUS
VERTEBRAL CENTRA OF BASAL TETRAPODS BASED ON
PALEOHISTOLOGICAL DATA
DANTO, Maryléne, Museum fiir Naturkunde, Berlin, Germany; WITZMANN, Florian,
Museum fiir Naturkunde, Berlin, Germany; FROBISCH, Nadia, Museum fiir
Naturkunde, Berlin, Germany

It was often thought that the multipartite vertebral centra (i.e., rhachitomous and
embolomerous) of many basal tetrapods like temnospondyls and “anthracosaurs” were
preformed in cartilage and ossified endochondrally and later perichondrally in further
ontogeny, whereas the mainly monospondylous lepospondyl centra developed by direct
ossification and consist mainly of membranous bone. To test this hypothesis, we have
investigated the paleohistology of the vertebral centra of different groups of basal
tetrapods to reveal similarities and differences in their developmental origin and mode of
ossification. The intercentra of the studied temnospondyls, such as Eryops, and some
stereospondyls are characterized by both endochondral and periosteal bone. The
endochondral bone in the dorsal and central regions of the centra forms a rather
unorganized trabecular network with remains of calcified cartilage. The parallel-fibred
periosteal bone forms the ventrolateral border. The vertebral centra of different
“anthracosaur” groups consist of a network of endochondral trabeculae and a thin
ventrolateral border of periosteal bone. In the chroniosuchian Bystrowiella, the trabecular
network is less dense in the pleuro- than in the intercentrum. In the pleurocentrum of the
embolomere Archeria, the bone density decreases along the dorsoventral axis. The
notochordal canal is surrounded by circular arranged parallel-fibered bone. Calcified
cartilage is absent. The monospondylous, notochordal centra of the lepospondyls
examined show a high variability. In microsaurs, the centra are characterized by rather
compact bone with parallel fibered bone matrix. Small erosion rooms as well as primary
and secondary osteons are present around the notochordal canal and a chondroid-like
tissue is observable. The nectridean vertebral centrum is characterized by areas of
compact bone around the notochordal canal, the neural canal and the ventrolateral border
of the centrum. The rest is filled by a network of thin, parallel fibered trabeculae. The
histological framework of the vertebral centra shows a taxon-dependent and ontogenetic
variability, among others, in the extent of the periosteal region, the vascularization and
the amount of calcified cartilage. The presence of endochondral bone indicates a
cartilaginous preformation of the centra in all studied temnospondyls, “anthracosaurs”,
and lepospondyls. Higher amounts of calcified cartilage, mainly observable in aquatic
stereospondyls, indicate a slow rate of ossification of the vertebral centra.

November 2014—PROGRAM AND ABSTRACTS

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

OVERVIEW AND NEW FINDS OF AMBYSTOMA (AMPHIBIA; CAUDATA)
FROM THE PLIO-PLEISTOCENE OF ARIZONA AND NEW MEXICO, USA
DARCY, Hannah, East Tennessee State University, Johnson City, TN, United States of
America, 37614; MEAD, Jim, East Tennessee State Univ, Johnson City, TN, United
States of America; MORGAN, Gary, New Mexico Museum of Natural History,
Albuquerque, NM, United States of America

The present study combines an overview of the literature on fossil salamanders
(Amphibia; Caudata) from the Pliocene and Pleistocene with previously unreported
specimens from the Pleistocene (Rancholabrean Land Mammal Age) of New Mexico to
determine what genera inhabited the American Southwest during this time period. The
American Southwest is particularly arid, consisting of valleys, mountains, plateaus, and
uplands, that seems unlikely to support salamanders within any of its faunal communities.
Nonetheless, three species of salamanders have distributions within select habitats in the
region today: Ambystoma tigrinum (Ambystomatidae), Plethodon neomexicanus
(Plethodontidae), and Aneides hardii (Plethodontidae). The distribution of A. tigrinum
encompasses most of the region except for the most arid valleys and mountains of the
Gran Desierto in southwestern-most Arizona and along the lower Colorado River valley.
Ambystoma tigrinum is found in a wide array of habitats from deciduous and riparian
forests to woodlands and alpine meadows, and requires standing water only for
reproduction. In contrast, the two plethodontids are highly restricted to two mountains
ranges along the central axis of New Mexico. These plethodontids require year-round
moisture and are confined to high-elevation, predominantly montane coniferous forests.
Within Arizona and New Mexico, the Pliocene and Pleistocene records vary from
imperfect to impressive (respectively), yet both time periods have a sampling bias in
favor of valley bottom localities and low-elevation cave sites. Because of this, the fossil
documentation of salamanders from the region is apparently predisposed towards
recording A. tigrinum, but not the plethodontid species. There are no fossil reports of
either Plethodon neomexicanus or Aneides hardii from the Southwest, hence their
dispersal into the region is not understood. Collections have been viewed with the hope
of locating fossils of the plethodontids. In the process, new fossils from the high-
elevation (2115 m) lake basin of San Agustin (west-central New Mexico) have come to
light and are presented here. These are presented in relation to the existing literature of
fossil salamanders as well as the reconstructed paleoclimates of the region from the
Pliocene to present.

Technical Session XVI (Saturday, November 8, 2014, 9:30 AM)

THE EARLY RADIATION OF ACANTHOMORPH TELEOSTS: WHEN
FOSSILS HELP TO RESOLVE DEEP PHYLOGENETIC RELATIONSHIPS IN A
MAJOR EXTANT CLADE

DAVESNE, Donald, Muséum national d'Histoire naturelle, Paris, France; GALLUT,
Cyril, Université Pierre et Marie Curie, Paris, France; BARRIEL, Véronique, Muséum
national d'Histoire naturelle, Paris, France; LECOINTRE, Guillaume, Muséum national
d'Histoire naturelle, Paris, France; JANVIER, Philippe, Muséum national d'Histoire
naturelle, Paris, France; OTERO, Olga, Université de Poitiers, Poitiers, France

With over 17 000 extant species (one third of the extant vertebrates), Acanthomorpha
is a highly diverse marine teleost clade characterized by spines on the unpaired fins. In
the last decade, large-scale molecular analyses helped to shape the acanthomorph tree,
overturning some older views on their intrarelationships. However, major uncertainties
remain on the pattern and timing of the early diversification of this clade in the Late
Cretaceous. The Acanthomorph fossil record starts in the Cenomanian and is rather well
documented in many Tethyan outcrops. Some of the Cretaceous fossils are tentatively
included in modern orders but other taxa are completely extinct, including
Pharmacichthyidae, Pycnosteroididae, Aipichthyoidea and Sphenocephalidae. In our
presentation, we show how cladistic analyses realized in a renewed large-scale
phylogenetic frame, based on skeletal characters and including Cretaceous fossils
alongside modern representatives of the major acanthomorph subgroups, resolve some of
these subgroups position and/or definitions.

The main results concern the Lampridiformes, an enigmatic order comprising the
opah and oarfish, and the Paracanthopterygii, an acanthomorph subclade whose
boundaries have been completely remodeled by molecular phylogenies. Lampridiformes
are placed as the sister group of Euacanthomorpha and their early fossil record is now
documented since Pharmacichthyidae, Pycnosteroididae and Aipichthyoidea are
recovered as part of their stem-group. The topology recovered for Paracanthopterygii is
highly congruent with recent molecular results: Paracanthopterygii is defined as the clade
comprising extinct Sphenocephalidae and extant Percopsiformes (trout perches),
Gadiformes (cods and allies), the enigmatic genus Stylephorus and Zeiformes (dories).

In each case, the inclusion of fossils has proven to be crucial to resolve topologies.
Fossils provide plesiomorphic character state combinations that help detect sequentially
homoplastic characters, otherwise undistinguishable from homologies in extant taxa only.
Such analyses are particularly relevant groups whose large-scale phylogenies are mainly
supported by molecular data. They provide morphological synapomorphies that support
clades objectively. Fossils are directly placed in the trees, allowing a more precise dating
of the early diversification events. Our data support an explosive diversification of
acanthomorphs in the Cenomanian, characterized by the nearly simultaneous appearance
of all major clades.

Preparators' Symposium (Saturday, November 8, 2014, 3:45 PM)

BREAKS, REPAIRS, AND ESSENTIAL COMPETENCIES FOR VERTEBRATE
FOSSIL PREPARATORS
DAVIDSON, Amy, American Museum of Natural History, New York, NY, United States
of America, 10024-5192

Repair of specimens is one of the most common tasks for fossil preparators and is
often viewed as mindless glue jobs or just sticking pieces back together. Good, long-
lasting repairs address the root cause of damage and require thought and considerable
competency. In fact, all of the 14 Essential Competencies for the Professional Vertebrate
Fossil Preparator, proposed by the 2012 Austin Workshop, are involved in repairs. Every
year at the American Museum of Natural History, hundreds of specimens are delivered
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broken to the lab with requests for repair. A close look at many of these specimens
reveals previous repairs in a typical pattern of multiple parallel joins made with different
materials. This pattern is evidence of a cyclical history of breaks and repairs. Competent
repairs can overcome this cycle.

Examples are discussed within the framework of the Essential Competencies. Prior to
any treatment, the physical nature of the specimen and the task at hand are assessed and
an end goal determined (Critical Thinking). Vertebrate fossils must be appreciated as
brittle, complex composites of natural bone and matrix minerals (Understanding of
Fossils as Biological and Geological Materials) combined with aging adhesives, coatings,
consolidants and fillers (Understanding of Adhesives). The root cause of most damage is
the inability of the specimen to resist flexing. Competent repairs require an intuitive
feeling for inflexibility, vulnerable shapes and self-destructive weight (Aptitude for
Fossils as Materials). Repairs may employ techniques to increase resistance to flexing
(Use of Preparation Techniques) or reduce the chance of flexing by means of external
supports, which are often a key component of competent repairs (Use of Archival
Housings). Alternatives to joining should be considered (Ethics of the Use of Specimens).
If a repair involves joining, the reconstructed specimen must resist deterioration for as
long as possible (Understanding of Conservation Principles and Ethics), but remain
usable for research (Participation in the Science of Paleontology). Materials and
techniques used for repairs should always be recorded in laboratory records for future
reference (Documentation and Record Keeping).

Technical Session XI (Friday, November 7, 2014, 4:00 PM)

THE TEMPORAL SCALE OF DIET AND DIETARY PROXIES
DAVIS, Matt, Yale University, New Haven, CT, United States of America, 06520;
PINEDA-MUNOZ, Silvia, Macquarie University, Macquarie Park, Australia

Dietary reconstructions estimated from different proxies such as dental microwear,
jaw morphometrics, and stable isotopes often don't match, especially for extinct species
suspected of being generalists. These mismatched diet reconstructions are only
incongruent if one assumes an idealized situation where diet is constant and scale
invariant. Because diet can change greatly over ontogenetic, ecological, and evolutionary
time, what appear to be incongruences in diet reconstructions might actually reflect the
normal range of dietary variation time averaged by differently scaled proxies. We used
statistically rigorous multiyear diet classifications of 139 mammals and several high
temporal resolution mammal datasets to simulate the range of values that could be
obtained from frequently used dietary proxies. We show that natural variation in diet can
lead to highly disparate dietary reconstructions if proxies record diet at different temporal
scales.

For example, a single African elephant (Loxodonta africana) can be classified as a
strict browser, mixed feeder, or a grazer depending on whether tusk or hair samples are
used for isotopic analysis as each proxy averages diet over a different length of time.
Grizzly bears (Ursus arctos horribilis) can be classified as carnivores, herbivores,
omnivores, insectivores, or granivores depending on when and for how long their diets
are measured. With the wide range of dietary proxies available to both paleontologists
and neontologists, diet can be roughly inferred from seconds of an animal's life to many
millions of years of evolutionary history, almost 16 temporal orders of magnitude. These
differing dietary reconstructions are not a nuisance but a desirable tool that allows us to
create multi scale reconstructions that represent a species' diet over time and that are
much more informative than any single proxy.

The utility of different proxies depends on the nature of the research question and the
temporal scale examined. The exact time that proxies average diet over can vary by
tissue, age, and taxa and few species have had these parameters experimentally measured.
Still, care should be taken to avoid ‘scale jumping’ by grossly mismatching the extent of
the ecological or evolutionary question with the extent of the data. When one population
of generalists, like grizzly bears, can show more variation in diet in just four months than
is found among hundreds of species in one year, any scale-blind dietary reconstructions
or comparisons should be made cautiously.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

INTERCONTINENTAL DISPERSAL OF MAMMALS DURING THE
PALEOCENE: NEW DATA FROM EUROPE

DE BAST, Eric, Royal Belgian Insistute of Natural Sciences, Brussels, Belgium; SMITH,
Thierry, Institut Royal des Science Naturelles de Belgique, Brussels, Belgium

The Paleocene in general and in Europe in particular, is generally considered as an
epoch with high endemism and few intercontinental dispersals of mammals, although
some faunal interchange is known between Asia and North America, mainly from the
Tiffanian-Clarkforkian boundary. Up to now, however, faunal interchange between
Europe and North America during the Paleocene has almost never been demonstrated.

The study of the early Paleocene fauna of Hainin (Belgium) reveals high endemism
in European mammals at the end of the Danian (early Paleocene). The age of the fauna of
Walbeck (Germany) is reevaluated and is likely to be Selandian (middle Paleocene),
significantly older than previously suggested. Therefore, Walbeck is closer in age to
Hainin than to the typical late Paleocene fauna of Cernay (France). However, the faunas
from Walbeck and Cernay share many common genera that are not present in Hainin,
showing a faunal turnover around the Danian-Selandian boundary in Europe, marked by
the first occurrence of Plesiadapis, Arctocyon and Adunator in Walbeck, and of
neoplagiaulacid multituberculates and Dissacus in Cernay.

The three genera present in Walbeck are abundant and diversified in North America
from the beginning of the Tiffanian, i.e., older than the expected age of Walbeck.
Therefore, it is inferred that these genera dispersed from North America to Europe around
the Danian—-Selandian boundary, corresponding roughly to the Torrejonian—Tiffanian
boundary. The absence of multituberculates in the fauna of Walbeck does not allow the
drawing of definite conclusions about the moment of their dispersal, but it is likely that it
happened at the same time as Plesiadapis and Arctocyon, because neoplagiaulacids are
abundant and diversified during the whole Paleocene in North America. Similarly,
Dissacus is very rare in Cernay, and could also have dispersed at the same time as others,
but remained unnoticed because of its rarity.
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The Clarkforkian in North America is marked by massive arrival of taxa from Asia,
among which are rodents, carnivorans, and tillodonts. The recent discovery of the latest
Paleocene fauna of Rivecourt (France), where typical Paleocene taxa cohabit with rodents
and a carnivoran, indicates that the large-scale dispersal event marking the Paleocene—
Eocene boundary began in Europe about at the same time as in North America, with the
arrival of rodents and carnivorans. The morphology of the new carnivoran species
suggests that this group dispersed separately from Asia to Europe and from Asia to North
America.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

SYSTEMATIC IMPLICATIONS OF A SAUROPTERYGIAN SKULL FROM
THE UPPER TRIASSIC OF GUADALAJARA (SPAIN)

DE MIGUEL CHAVES, Carlos, UNED, Madrid, Spain; PEREZ-GARCIA, Adan,
Universidad Complutense de Madrid, Madrid, Spain; ORTEGA, Francisco, UNED,
Madrid, Spain; SANCHEZ-CHILLON, Begoiia, Museo Nacional de Ciencias Naturales-
CSIC, Madrid, Spain; QUESADA, Juan, UNED, Madrid, Spain; SANZ, José Luis,
Universidad Autonoma de Madrid, Madrid, Spain

The Spanish record of Triassic sauropterygians is relatively little-known. However,
several fossil sites (located in Aragon, Catalonia, Castilla-La Mancha, Andalusia and the
Balearic Islands) have provided remains of the nothosaurids Lariosaurus, Nothosaurus
and Ceresiosaurus, and also of pachypleurosaurs, pistosaurs and placodonts. In addition,
well preserved remains of eusauropterygians, some of them corresponding to relatively
complete skeletons, were discovered in 2008 in the new site of El Atance (Guadalajara,
Castilla-La Mancha), located in the Keuper facies (Late Triassic). These remains were
tentatively identified as belonging to the genus Simosaurus.

One of the sauropterygian partial skeletons from El Atance shares with Simosaurus
gallairdoti (the only known member of this genus and of the clade Simosauridae) the
presence of vertebral infrazygapophysis in addition to the zygosphene-zygantrum
articulation, a postcranial character so far recognized as autapomorphic for Simosaurus.
This specimen also includes a nearly complete skull presenting a series of characters
historically associated with Simosaurus: brevirostrine skull, snout not constricted and
large upper temporal fossae (much larger than the orbits).

A more detailed study of the taxon from El Atance allows us to recognize some
relevant features not shared with Simosaurus. The postorbital region of Simosaurus is
much larger than the preorbital region; however, both regions have a subequal length in
the sauropterygian from El Atance. The choanae in the latter are proportionately larger,
and are situated further back than in Simosaurus. The mandibular articulation of the taxon
from El Atance is situated almost at the same level that the occipital condyle, whereas the
mandibular articulation is displaced to a level well behind the occipital condyle in
Simosaurus. In addition, the sauropterygian from El Atance presents many small dental
alveoli, not consistent with the wide and much less numerous teeth of Simosaurus. These
and other characters suggest that the sauropterygian of the El Atance site is not a member
of Simosaurus gallairdoti, but a new taxon related to it.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

MAMMALIAN CAVE FAUNA FROM THE LATE PLEISTOCENE OF THE
WESTERN OZARK PLATEAU, OKLAHOMA
DE SMET, Jessica, University of Oklahoma, Norman, OK, United States of America,
73072; CZAPLEWSKI, Nicholas, Univ of Oklahoma, Norman, Norman, United States of
America

The Ozarks are a highland system riddled with caves across multiple states within the
South-Central United States. During the Late Pleistocene retreat of the North American
Laurentide ice sheet, habitat and species composition of this region was indicative of a
more temperate climate. Many studies have ascertained a strong boreal influence on Late
Pleistocene mammalian faunas in the central Ozarks, but less is known of this period in
the highland region of eastern Oklahoma. This study focuses on a site designated as AD-
14 located within the Duncan Field Cave Complex of Adair County, Oklahoma which
straddles the border of Oklahoma and Missouri and represents the westernmost edge of
the Ozark Plateau. Material was collected from muddy deposits in the cave floor where
bones were visibly accumulating as a lag deposit. Preliminary dating yielded a
conventional radiocarbon age of 12,304 + 50 years for this site. Further radiocarbon
analysis is needed to determine if this is a temporally mixed or contemporaneous deposit.
Here, we introduce the mammalian fauna found in this Late Pleistocene accumulation,
which is dominated by bat (Chiroptera) remains. As the Duncan Cave Complex is
currently regarded one of the most biologically rich cave system in the state, a
comparative analysis of relative species abundance may indicate key differences between
current and Late Pleistocene environments with possible implications for conservation.

Technical Session VII (Thursday, November 6, 2014, 12:00 PM)

THE COMPLETENESS OF THE FOSSIL RECORD OF PTEROSAURS:
IMPLICATIONS FOR THEIR DIVERSITY AND EVOLUTION THROUGH THE
MESOZOIC
DEAN, Christopher, Imperial College London, London, United Kingdom; MANNION,
Philip, Imperial College London, London, United Kingdom; BUTLER, Richard,
University of Birmingham, Birmingham, United Kingdom

Pterosaurs, a Mesozoic group of flying archosaurs, have recently become a focal
point of ongoing discussions into the effect of sampling biases on the fossil record and
their influence on observed diversity patterns. Numerous attempts to mitigate the effects
of geological and anthropogenic sampling biases have been made through the use of
sampling proxies to more finely resolve their evolutionary history. However, the
completeness of specimens as an additional sampling metric has thus far been overlooked
for the group, despite its capacity to capture previously neglected aspects of sampling.

Here we assess the quality of the fossil record of Pterosauria using a character
completeness metric based on the number of phylogenetic characters from a recent, well-
sampled data matrix that can be scored for all known skeletons of each valid species
(171). Averaged completeness values for each geological stage were calculated through
time, with non-parametric and parametric comparisons made with equivalent time series
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data representing pterosaur observed diversity and model-based residual diversity, avian
and sauropodomorph completeness, sea level, as well as a number of sampling proxies,
including pterosaur-bearing, dinosaur-bearing and tetrapod-bearing collections and
formations.

Pterosaur completeness is observed to fluctuate substantially, showing peaks during
the Early and latest Jurassic (Toarcian and Tithonian) and middle Cretaceous (Aptian).
Evidence is recovered for troughs within the Cenomanian-Turonian and the
Maastrichtian, stages that have been regarded as extinction intervals. Correlation with
'sampling-corrected' diversity indicates that species-richness and abundance is likely to
have impacted the chance of preserving pterosaur remains. Pterosaur completeness is
demonstrated to be heavily influenced by Lagerstitten: peaks of completeness are shown
to correlate to major Lagerstitten deposits, and correlation with observed diversity is lost
when species known from these deposits are removed. A statistically significant, positive
correlation with Mesozoic avian completeness supports the hypothesis that Lagerstétten
deposits have an increased influence on smaller bodied organisms, contrasting with a lack
of correlation with large bodied Cretaceous sauropods.

This study highlights the importance of understanding the relationship between
various taphonomic controls when correcting for sampling bias, and is further evidence
for the dominant role of sampling on observed patterns in pterosaur diversity.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

NEUROANATOMY OF THE CRETACEOUS BOTHREMYDIDS GALIANEMYS
EMRINGERI AND G. WHITEI (TESTUDINES, PLEURODIRA) BASED ON CT
SCAN DATA
DEANTONI, Fernanda, Museu Nacional/UFRJ, Rio de Janeiro, Brazil; SOBRAL,
Gabriela, Museum fiir Naturkunde, Berlin, Germany; AZEVEDO, Sergio, Museu
Nacional/UFRJ, Rio de Janeiro, Brazil

The use of Computed Tomography (CT) scans is a powerful tool for paleoneurology,
allowing a non-invasive exposure of new morphological data. Although new studies are
assessing the neuroanatomy of several groups of vertebrates, turtles still are neglected in
this area. The aim of the present work is to provide new morphological information on
the neuroanatomy of the Cretaceous bothremydids Galianemys emringeri and G. whitei
based on CT scan-generated endocasts. The endocasts of both species share the same
overall shape and proportions. The hypoglossal nerve has two rami, as is usually the case
in pleurodires. The canalis caroticus laterale is absent, as in Chelus, Pelomedusidae and
several other bothremydids. The bony labyrinth is similar, although the semicircular
canals and anterior ampulla are larger in G. emringeri. The short abducens nerve leaves
the basisphenoid and enters the inner lateral side of the sulcus cavernosus; the nerve canal
is rectilinear in G. whitei, and is convex and handle-shaped in G. emringeri. In G.
emringeri, the facial nerve canal is shorter and thinner than in G. whitei and, as in other
pleurodires, joins the canalis caroticus internus; in G. emringeri, the canal is much longer
and conspicuous, and joins the canalis cavernosus, more similar to the condition seen in
cryptodires. The canalis caroticus internus of G. emringeri is shorter and thinner, opening
in a deep fossa pterygoidei, while in G. whitei the longer and thicker canalis caroticus
internus opens in a shallow fossa pterygoidei. For both specimens there is one paired
foramen for the statoacoustic nerve, slightly posterior and dorsal to the facial nerve,
entering the cavum labyrinthicum in its anterior portion. The foramina for the
glossopharyngeal nerve are not visible, and there is no indication of a specific foramen
for the accessory nerve. Further studies are being conducted to help elucidate the
neuroanatomy of pleurodires.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

COLOMBIA'S FIRST PTEROSAUR: A NEW GENUS OF DSUNGARIPTERID
DOCUMENTS A NOVEL DENTAL MORPHOLOGY IN PTEROSAURS
DECECCHI, Alexander, University of South Dakota, Vermillion, SD, United States of
America, 57069; CADENA, Edwin, Senckenberg Museum, Frankfurt, Germany; DU,
Trina, McGill University, Montreal, QC, Canada; LARSSON, Hans, McGill University,
Montreal, QC, Canada

The Mesozoic non-marine fauna of northern South America is depauperate relative to
the southern portion of the continent, with much of our knowledge coming from a few
fragmentary and non-diagnostic specimens. This trend is also seen in pterosaur diversity,
which in South America is primarily based on lagerstitte deposits such as Crato or
Santana Formations from the southern region, with little known about northern taxa. Here
we report a new pterosaur from the Early Cretaceous Rosablanca Formation of Colombia,
which represents the first pterosaur described from Colombia and the only named
pterosaur from the northern part of the continent. It is a dsungaripterid, the second known
from South America, and at an estimated wingspan of 3-3.5 m is similar in size to
Noripterus from China. The new taxon documents a unique combination of
morphological characters in the lower jaw including tooth placement along the midline of
the jaw and extremely reduced tooth sockets not seen in any other pterosaur. The unusual
dentition combined with paleoecological evidence suggest a durophagus diet. This
pterosaur helps document the evolution of dsungaripterids and suggests a radiation of the
clade in South America during the late Jurassic-Early Cretaceous. This taxon sheds light
of the evolution of tooth reduction in pterosaurs, and parallels the evolution of tooth loss
in Mesozoic birds that has previously been linked to weight reduction for flight.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

CRANIAL ANATOMY OF AULOLEPIS (CTENOTHRISSIFORMES:
AULOLEPIDAE): IMPLICATIONS FOR DEEP DIVERGENCES WITHIN
EURYPTERYGIAN FISHES
DELBARRE, Daniel, University of Oxford, Oxford, United Kingdom; FRIEDMAN,
Matt, University of Oxford, Oxford, United Kingdom

Spiny-rayed teleosts (Acanthomorpha) first appeared in the Late Cretaceous,
undergoing an extensive radiation in the early Cenozoic to form a major part of the
modern aquatic vertebrate fauna, with approximately 16 000 extant species. The closest
living relatives of Acanthomorpha are the Myctophiformes (lanternfishes).
Ctenothrissiformes, a Cenomanian-Turonian group of fishes, have been regarded as stem
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acanthomorphs. Comprising the families Ctenothrissidae and Aulolepidae,
ctenothrissiforms exhibit a number of primitive teleost traits with some more derived
features typical of acanthomorphs.

Ctenothrissiforms were last studied in depth over three decades ago, but since then
our understanding of the morphological features that unite myctophiforms and
acanthomorphs as the clade Ctenosquamata has been greatly refined. Many of the
characters utilized in classifying this group concern internal skeletal anatomy that would
usually require destructive preparation methods to expose in fossils. We utilised non-
destructive computed tomography (CT) to examine the aulolepid Aulolepis in order to
test its proposed affinities with acanthomorphs.

Known exclusively from Cenomanian horizons in the English Chalk, Aulolepis
possesses traits that suggest a relationship with acanthomorphs (e.g., modified
premaxilla), but it lacks a number of ctenosquamate synapomorphies by retaining a
supraorbital, having more than two branchiostegals articulating with the posterior
ceratohyal and showing no reduction in the size of the dorsal hypohyal. However, the
second epibranchial bears an enlarged uncinate process, which represents a
synapomorphy of Aulopiformes (lizardfishes and allies), the living sister group of
Ctenosquamata. It is therefore probable that Aulolepis branches from a deeper position in
the teleost tree than previously thought. Although we reject placement of Aulolepis as a
stem acanthomorph, this genus could represent a stem ctenosquamate or an aulopiform,
depending on whether the elongated uncinate process is a homoplasious trait.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

REAPPRAISAL OF THE MORPHOLOGY AND PHYLOGENETIC
RELATIONSHIPS OF THE ALLIGATOROID CROCODILIAN
DIPLOCYNODON HANTONIENSIS FROM THE EOCENE OF HORDWELL,
UNITED KINGDOM
DELFINO, Massimo, Univerista di Torino, Torino, Italy; MARTIN, Jeremy, Ecole
Normale Supérieure de Lyon et Université Lyon 1, Lyon, France; TSCHOPP, Emanuel,
FCT, Universidade Nova de Lisboa, Portugal, Torino, Italy; STEEL, Lorna, Natural
History Museum, London, United Kingdom

The alligatoroid Diplocynodon is by far the most common European eusuchian, being
described or mentioned from more than 200 localities and including several species, nine
of which are considered valid and their phylogenetic relationships known. Despite being
among the first Diplocynodon species to be named, Diplocynodon hantoniensis from the
late Eocene of England was never described and figured with a modern approach. Most
of the updated information on the morphology of D. hantoniensis derives indirectly from
the character codings used for the cladistic analyses, which are available in the literature
since the early 1990s. Subsequent studies largely relied on a single data matrix produced
more than a decade ago, the analysis of which results in different topologies according to
the number of taxa included in the analysis and their degree of completeness. Here we
present the result of the revision of the whole Hordwell CIliff collection hosted at the
Natural History Museum in London. The study of several nearly complete, well-
preserved skulls and lower jaws, as well as dozens of other cranial and postcranial
remains, allowed us to re-evaluate the codings of a few characters: in D. hantoniensis, the
dentary symphysis extends from the posterior half of the fourth alveolus (BMNH 30397)
to the center of the fifth alveolus (BMNH 30396, R 1043); the surangular-articular suture
is strongly bowed laterally within the glenoid fossa; the lateral edges of the palatines are
parallel posteriorly; the ectopterygoid-pterygoid flexure does not disappear during
ontogeny; and the quadratojugal-jugal suture lies at the posterior angle of the
infratemporal fenestra. The result of these changes produced, however, a general
polytomy of all the Diplocynodon species included in the analysis, indicating that further
morphological data is needed to resolve the phylogenetic relationships of the species of
this clade. MD supported by Synthesys (FR-TAF 967, BE-TAF 4907, GB-3097) and by
the Spanish Ministerio de Economia y Competitividad (CGL2011-28681).

Technical Session XI (Friday, November 7, 2014, 3:15 PM)

DRAMATIC DIETARY MODIFICATIONS OF CARNIVOROUS MARSUPIALS
IN AUSTRALIA AS REVEALED BY DENTAL MICROWEAR TEXTURE
ANALYSIS: POTENTIAL CONSEQUENCES OF INCREASED COMPETITION
WITH NOVEL PREDATORS DURING THE HOLOCENE

DESANTIS, Larisa, Vanderbilt University, Nashville, TN, United States of America,
37235-1805

Carnivorous marsupials including the marsupial lion Thylacoleo, marsupial wolf
Thylacinus, and Tasmanian devil Sarcophilus, inhabited mainland Australia during the
Pleistocene. While Thylacoleo went extinct during the Late Pleistocene megafaunal
extinction, Thylacinus and Sarcophilus instead became restricted to the island of
Tasmania where Thylacinus went extinct during the 20th century and Sarcophilus is
currently listed as endangered. While both the arrival of the dingo and intensification of
human settlement on mainland Australia have been attributed as potential causes for the
decline and/or extinction of Thylacinus and Sarcophilus, understanding their
paleobiology across space and time can help assess if and how their diets changed in
response to their recent geographic restriction. Here, dental microwear texture analysis
was used to assess if the textural attributes of food consumed by Thylacinus and
Sarcophilus varied throughout mainland Australia and as compared to their most recent
occurrence on Tasmania, in addition to comparing the degree to which these taxa
processed bone (i.e., durophagy).

At Wellington Caves (Pleistocene deposits in New South Wales) and on Tasmania
over the past century, Sarcophilus and Thylacinus are indistinguishable in complexity and
anisotropy; however, Thylacinus has significantly greater variance in complexity than
Sarcophilus during historic times (p = 0.039). Sarcophilus has significantly different
complexity between all times and locations examined, with the lowest complexity at
Wellington Caves, the highest complexity in Victoria, and intermediate values on
Tasmania. Most notably, Thylacinus has complexity values that suggest minimal to
moderate durophagy on mainland Australia during the Pleistocene and Holocene and are
not significantly different between western Australia and southeastern Australia.
However, complexity values from historic specimens on Tasmania are significantly
higher (p = 0.003) and have greater variance (p = 0.007) than mainland populations and
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indicate extreme durophagy (equivalent to or potentially more so than Sarcophilus),
suggestive of increased scavenging behavior and/or greater carcass utilization. Despite
the absence of dingos on Tasmania, these data suggest that times were still challenging
for the marsupial wolf prior to its extinction and suggest that humans significantly
impacted thylacine diets during the 20th century.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

CRANIAL ANATOMY OF THE LARGE AETOSAUR PARATYPOTHORAX
ANDRESSORUM FROM THE UPPER TRIASSIC OF GERMANY

DESOJO, Julia, CONICET - Museo Argentino de Ciencias, Buenos Aires, Argentina;
SCHOCH, Rainer, Staatliches Museum fiir Naturkunde Stuttgart, Stuttgart, Germany

The large aetosaur Paratypothorax andressorum has so far been known only by its
osteoderms. Here we describe the skull of a complete, articulated specimen of this taxon
that was found in the type horizon at Murrhardt, southwestern Germany. P. andressorum
has the following cranial autapomorphies: (1) upper jaw margin with deep notch between
premaxilla and maxilla, (2) maxilla-lacrimal suture with finger-like projection, (3) upper
temporal fenestra triangular, and (4) first paramedian cervical plates narrow and oval,
much smaller than second row. Apart from these features, the skull of P. andressorum.
closely resembles that of the small actosaur Aefosaurus ferratus known from the same
horizons, despite major differences in the morphology of the osteoderms. Both taxa share
(1) the pointed, beak-shaped premaxilla which expands only gently anterior to the nasal,
(2) maxilla and lacrimal excluding jugal from margin of antorbital fenestra, (3) exclusion
of squamosal from margin of infratemporal fenestra, and (4) posterior part of jugal not
downturned.

Phylogenetic analysis performed recovered Paratypothorax as the sister taxon of
Rioarribasuchus, supported by two osteoderm characters, as a Paratypothoracisini in
agreement with previous studies. The close resemblance of Paratypothorax and
Aetosaurus and the immature state of all available Aefosaurus specimens suggest two
alternative hypotheses: either (1) Aetosaurus is the juvenile of a close relative of
Paratypothorax or (2) it is itself the juvenile form of Paratypothorax.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

FIRST MENTION OF SIRENIANS (MAMMALIA) WITH FUNCTIONAL HIND
LIMBS IN EUROPE (LUTETIAN, SOUTHERN PYRENEES, SPAIN)
DIAZ BERENGUER, Ester, Universidad de Zaragoza, Zaragoza, Spain; BADIOLA,
Ainara, Universidad del Pais Vasco/EHU, Leioa , Spain; CANUDO, Jose Ignacio,
Universidad de Zaragoza, Zaragoza, Spain

Since the first appearance of sirenians at the end of the lower Eocene (Ypresian) and
the beginning of the middle Eocene (Lutetian), the fossil record illustrates the
evolutionary transition between quadruped semi-aquatic forms (prorastomids), with a
multivertebral sacrum, and aquatic forms, though with still well developed hind limbs in
some (protosirenids) and an advanced stage of hind limb reduction in others (dugongids).
Lutetian fossils are scarce—particularly in Western Europe, where the age of the deposits
and/or the taxonomic determination are uncertain. The sirenian fossil remains found in
the Castejon de Sobrarbe site (Huesca, northeastern Spain) correspond to the most
complete fossil collection of the oldest sea cow known in Europe. The fossil-bearing bed
is located in the deltaic deposits of the Sobrarbe Formation (Ainsa Basin, southern
Pyrenees), which is dated as middle Lutetian with magnetostratographic and
paleontologic (nummulites) data. We have recovered three skulls, four scapulae, one
pelvis, and several fore- and hind limbs and vertebrae and ribs from different parts of the
skeleton of juvenile and adult individuals so far. We present here the study of the pelvis,
femur, and fibula. The size of the acetabulum and obturator foramen of the pelvis is
similar to those of protosirenids, but the position of the foramen obturator with respect to
the acetabulum and the overall morphology of the pelvis are closer to the prorastomid
Pezosiren portelli from the lower Lutetian deposits of Jamaica. The femur shares some
characters with the only protosirenid femur known, Protosiren smithae from the
Bartonian—Priabonian of Egypt, including well developed greater and lesser trochanters,
an anteroposteriorly flattened shaft, and an articulation surface for the patella. These
characters are less developed than in P. portelli. The studied femur differs from that of P.
smithae in having a gluteal tuberosity, probably as a relict of the third trochanter
described in P. portelli. The only known fibula is described in P. smithae, so that from
the Castejon de Sobrarbe site is the oldest one, which shows, unlike P. smithae, a distal
triangular articular surface instead of rounded. The Lutetian sirenian of the Castejon de
Sobrarbe site, then, retains a well developed pelvis, femur and fibula, so they were
functional and would be in an intermediate development stage between those of P.
portelli and P. smithae.

Acknowledgements: financial support provided by CGL2010-18851/BTE-Mineco
and 1T834-GV/EJ projects, and the Geoparque de Sobrarbe and DGA.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

A NEW TITANOSAURIAN DINOSAUR FROM THE UPPER CRETACOUS OF
THE IBERIAN PENINSULA
DIEZ DIiAZ, Verénica, Universidad del Pais Vasco/Euskal Herriko Unibertsitatea,
Bilbao, Spain; MOCHO, Pedro, Universidad Autéonoma de Madrid, Madrid, Spain;
ORTEGA, Francisco, UNED, Madrid, Spain, MARCOS-FERNANDEZ, Fatima, UNED,
Madrid, Spain; ESCASO, Fernando, UNED, MADRID, Spain, SANZ, José¢ Luis,
Universidad Auténoma de Madrid, Madrid, Spain

The Ibero-Armorican Island (southwestern Europe, Late Cretaceous) is important in
the assessment of the diversity of non-avian dinosaurs preceding the end of the Mesozoic.
Currently, three titanosaurian taxa in the Campanian-Maastrichtian of this Ibero-
Armorican Island are known to have been present, although a higher diversity for
titanosaurs has been hypothesized. Several titanosaurian fossil sites are known from the
Iberian Peninsula, but so far just one taxon has been described: the putative basal
saltasaurid Lirainosaurus astibiae from the Laiio site (Trevifio County).

The Konzentrat-Lagerstitte of 'Lo Hueco' (Campanian-Maastrichtian, Cuenca, Spain)
has provided several partial titanosaurian skeletons in articulation or with a low
dispersion, producing a unique record in Europe. One of these titanosaurian specimens
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(EC1) is here discussed. The EC1 skeleton was found partially articulated including
cervical, dorsal, sacral, and caudal vertebrae, and several appendicular elements. This
specimen is characterized by several titanosaurian features such as the presence of deep
eye-shaped dorsal pleurocoels, procoelous caudals up to the most posterior middle ones, a
pneumatized ilium, subhorizontal and perpendicularly directed pre-acetabular process to
the sagittal plane, the general morphology of the ischium, and pronounced femoral
trochanteric shelf. EC1 also presents some uncommon features within titanosaurs, such as
the presence of a dorsally and ventrally bifurcated posterior centrodiapophyseal lamina in
the dorsals, some features in the lamination of the proximal caudals, chevrons with
double articular heads, and an accessory trochanter of the fibula.

Several features suggest a phylogenetically basal position within Lithostrotia (e.g.,
shallow lateral depressions in the cervical centra, a ridge-like hyposphene in the dorsals,
procoelous mid-caudals, or a subhorizontal preacetabular process). Its scoring, together
with the Ibero-Armorican titanosaurs (Lirainosaurus, Ampelosaurus, Atsinganosaurus),
will improve phylogenetic resolution for this particular set of titanosaurs, although
greater morphological similarity with Ampelosaurus (particularly in the appendicular
skeleton) can be advanced.

The relatively complete skeletons found in the 'Lo Hueco' quarry will shed light on
the systematics and diversity of the titanosaurs from the European Upper Cretaceous,
testing the hypothesis that at least four different titanosaurian taxa were present in
southwestern Europe at the end of the Cretaceous.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

FLUVIAL ICHTHYOFAUNAS OF THE WASATCH AND BRIDGER
FORMATIONS (EARLY AND EARLY-MIDDLE EOCENE), SWEETWATER
COUNTY, SOUTHEASTERN WYOMING, U.S.A.
DIVAY, Julien, University of Alberta, Edmonton, AB, Canada, T6G 2E9; MURRAY,
Alison, Univ of Alberta, Edmonton, AB, Canada

Fish faunas of the Eocene river systems of Wyoming are poorly known in
comparison to the lake ichthyofaunas of the Green River Formation. We describe two
river faunas recovered at two localities from the early Eocene Wasatch and early-middle
Eocene Bridger Formations. The Wasatch and Bridger localities have drastically different
faunas, only sharing a single taxon, although the fishes found in both localities are also
present in Green River Formation lake deposits. The ichthyofauna of the Wasatch locality
includes a lepisosteid (gar), an amiid (bowfin), Diplomystus (extinct herring relative),
Notogoneus (extinct beaked sandfish), at least two amblyopsid-like percopsiforms (cave
and troutperches), and at least two centrarchids (sunfishes) along with 'Priscacara’
(perciform of uncertain affinity). The material is notable in only including very small
elements, most of which represent young juveniles. Furthermore, the percopsiform
material is similar to that found in the more recent Cypress Hills Formation of
Saskatchewan, Canada, and may therefore represent the earliest evidence of the
Amblyopsidae. The material attributed to 'Priscacara' is also similar to centrarchid
material, suggesting that at least some of the fishes included in "Priscacara' may have
affinities with sunfishes. In comparison, the Bridger assemblage only comprises a
lepisosteid (gar), Phareodus (extinct bonytongue), and Astephus (extinct catfish). The
growth characteristics of the Bridger Astephus material suggest the presence of a single
species, and are more similar to those of the smaller Astephus taxon B than to those of the
large Astephus taxon A from the Cypress Hills Formation. Although the material
identified here is mostly disarticulated, it is three-dimensionally preserved, showing
anatomical details not visible in articulated specimens, and allowing for comparisons
with other microvertebrate fish material from the Late Cretaceous and Cenozoic.
Additionally, the different taxonomic diversities of the Wasatch and Bridger localities
indicate different paleoenvironments. The Wasatch assemblage indicates a very shallow,
well-oxygenated environment with abundant aquatic vegetation and sluggish flow
strengths, such as found in lateral floodplain waters that remain connected to active river
channels. Contrastingly, the Bridger assemblage represents poorly oxygenated
backwaters, susceptible to being isolated and slowly infilled, only preserving a low
diversity of fishes capable of sustaining hypoxic conditions.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

SYSTEMATIC REVIEW OF THE SHREWS (SORICIDAE) FROM THE GRAY
FOSSIL SITE, TENNESSEE, USA
DOBY, Joshua, East Tennessee State University, Johnson City, TN, United States of
America, 37604; WALLACE, Steven, East Tennessee State Univ, Johnson City, TN,
United States of America

Little research has been done on North American fossil shrews in the last three
decades and no work has been conducted on remains from eastern North America. Ten
soricid taxa have been recovered from the Gray Fossil Site (late Miocene/early Pliocene)
in the Southern Appalachians, Washington County, Tennessee. At least three of these
taxa are new and several remain to be identified. Crusafontina sp. nov. is one of the
youngest of the genus and substantially the largest. Blarinella sp. nov. is the first
occurrence of the genus in the western hemisphere and thus has implications about the
divergence of the tribe Blarinellini. The third is likely to also represent a new genus. In
addition to the new taxa, the Sorex spp. found provides evidence for a late Miocene
radiation of the genus. The overall high diversity of shrews at the GFS is unusual, but
evidence from acid etching suggests that a few of the smaller taxa were brought to the
site by carnivores (mammalian, avian, etc.); these shrew taxa provide insight to nearby
ecosystems that would not otherwise be captured at the locality. Local flora and fauna
from the GFS provide the first nearly complete record of an ecosystem in the Southern
Appalachian Mountains, an area now recognized for its role as a refugium for both
northern and southern taxa.

© 2014 by the Society of Vertebrate Paleontology



Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

DIETARY ADAPTATIONS IN GIRAFFID SPECIES: A DEEP TIME ANALYSIS
DOMALSKI, Rebecca, New York Institute of Technology, Old Westbury, NY, United
States of America, 10023; DANOWITZ, Melinda, New York Institute of Technology,
Old Westbury, NY, United States of America; HOU, Sukuan, Institute of Vertebrate
Paleontology & Paleoanthropology, Beijing, China; SOLOUNIAS, Nikos, New York
College of Osteopathic Medicine, Old Westbury, NY, United States of America

The ruminant premaxillary shape corresponds to diet. Species that browse tend to
have pointed premaxillae, which enable them to be selective. Grazers exhibit premaxillae
resembling a square shape, allowing them to consume larger quantities of food at one
time. Mixed feeders have premaxillae intermediate in form, permitting them to perform
both functions. In giraffids only one premaxilla is preserved in Europe; that of
Samotherium boissieri. In addition to others, we have discovered and studied several
premaxillary specimens from the late Miocene of Gansu in China. We utilized three
metric methods to attain the premaxillary shapes for comparison. Giraffa camelopardalis
is known to be a browser. Our preliminary data show that most extinct giraffid species
were mixed feeders, such as Schansitherium tafeli from Gansu, China and
Honanotherium schlosseri from Gansu, China. Browsers were rare, and included, for
example, Afiikanokeryx leakeyi from Baringo, Kenya. We find inconsistencies in the
premaxillae. For example, a premaxilla of Samotherium boissieri from Samos, Greece
was found to be a grazer whereas a premaxilla of Samotherium boissieri from Gansu,
China was found to be a browser. This could be explained by: (1) time depth, (species
could differ in time by as much as 3 million years); (2) geographical location; (3)
unrecognized new species; or (4) diet variation within each species. These four
explanations are not mutually exclusive. We conclude that a single giraffid species can
vary its dietary anatomy and diet in deep time. This cannot be tested with extant ruminant
species. This variation shows adaptational variation that has not been observed before.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

CHARACTERIZATION OF PREDATOR-PREY INTERACTIONS IN THE
CONTEXT OF A LATE MIOCENE ENVIRONMENTAL PERTURBATION
DOMINGO, Laura, Universidad Complutense de Madrid, Universidad Politécnica de
Madrid, University of California, Madrid, Spain; DOMINGO, M. Soledad, Universidad
Complutense de Madrid, Madrid, Spain; KOCH, Paul, Univ of California Santa Cruz,
Santa Cruz, CA, United States of America

The investigation of mammalian predator-prey relationships has mainly focused on
modern communities. This prevents characterization of how trophic interactions may
change in the face of environmental and/or climatic perturbations, since these responses
may require decades to be fully appreciated. The study of ancient mammalian
communities can shed light on this subject. Here we explored resource use by apex
predators applying a Bayesian stable isotope mixing model (SIAR) for the first time to
two Spanish late Miocene localities: Los Valles de Fuentiduena (~9.62 Ma, LVF) and
Cerro de los Batallones (~9.08 Ma, BAT). These sites span the onset of a regional
environmental change, including an increase in the seasonality of precipitation and in
aridification that occurred at ~9.5-9.0 Ma. The model reveals substantial resource overlap
among the LVF carnivoran guild (felids, barbourofelids, amphicyonids and hyaenids),
even though most of taxa belonged to the same functional group (solitary active hunters).
Low seasonality of precipitation at the time when LVF accumulated may have promoted
high levels of primary productivity with abundant biomass at different trophic levels,
facilitating resource overlap among sympatric carnivorans. The model reveals significant
differences in prey contribution for BAT carnivores pointing to resource partitioning
between two sabre-toothed cats and an amphicyonid. We hypothesize that limited
resources resulting from environmental change led to greater competition among BAT
apex predators, whose coexistence was likely facilitated by resource partitioning. In
addition to differences in resource utilization, mammalian taxonomic structure and
diversity pattern also differed between the localities, likely driven by regional
environmental change, which resulted in a protracted mammalian turnover event with
high extinction occurring between 9.5 and 8.5 Ma.

The investigation of ancient predator-prey relationships may contribute to
characterization of how trophic systems respond in the event of protracted environmental
perturbations. This may be relevant to understanding the impact of current perturbations
to the predator-prey interactions.

Funding sources: LD acknowledges a PICATA contract of the UCM-UPM Moncloa
Campus of International Excellence (Spain); this study and MSD were supported by
research project CGL2009-09000 (Spanish Ministry of Economy and Competitivity).

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

COMPARISON OF TWO LATE MIOCENE CARNIVORAN-DOMINATED
FOSSIL ASSEMBLAGES FROM SPAIN WITH SPECIAL EMPHASIS ON
THEIR CARBON STABLE ISOTOPE PALEOECOLOGY
DOMINGO, M. Soledad, Universidad Complutense de Madrid, Madrid, Spain;
DOMINGO, Laura, Universidad Complutense de Madrid, Madrid, Spain; ABELLA,
Juan, Institut Catala de Paleontologia Miquel Crusafont, Cerdanyola del Vallés, Spain;
VALENCIANO, Alberto, Instituto de Geociencias-CSIC-UCM, Madrid, Spain;
MORALES, Jorge, Museo Nacional de Ciencias Naturales, Madrid, Spain

Mammalian fossil assemblages reflect the herbivore:carnivoran ratio of living
communities (estimated as 10:1), and this is why sites dominated by carnivoran remains
are highly uncommon in the fossil record. In Cerro de los Batallones Miocene
paleontological complex (Madrid Basin, Spain), two sites, Batallones-1 (BAT-1) and
Batallones-3 (BAT-3), are primarily composed of carnivoran remains (> 98% of the large
mammal remains) and are providing precious information about taxa that were previously
unknown or poorly known. In the late Miocene, these sites acted as natural traps for the
fauna. The two sites are diverse in their carnivoran faunal composition with BAT-1
recording a total of 10 species and BAT-3 recording a total of 13 species. Although both
sites are dated as Vallesian (late Miocene; 10-9 Ma), differences in their carnivoran
compositions are attributed to temporal differences. with BAT-3 being slightly younger
than BAT-1 (based on small mammal biochronology).
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In BAT-1, we already conducted C stable isotope analyses on tooth enamel of three
sympatric hypercarnivores (the sabertoothed cats Promegantereon ogygia and
Machairodus aphanistus and the amphicyonid Magericyon anceps) to infer diet, resource
partitioning, and habitat. Here, we expand stable isotope analyses to selected BAT-3
carnivores (including Promegantereon ogygia and Machairodus aphanistus) to evaluate
possible environmental shifts that would explain the changes in the BAT-3 carnivoran
guild compared to BAT-1.

Carnivore C isotope values (8'°C) imply the presence of a C; woodland ecosystem
both in BAT-1 and BAT-3. In BAT-3, as observed in BAT-1, the two sabertoothed cats
are indistinguishable in terms of their 5"°C values, which implies that they consumed prey
with similar 8C values (but not necessarily the same prey). 8°C values of
Promegantereon ogygia from BAT-1 and BAT-3 show a marginally significant
difference (p = 0.57) that might be pointing to the use of prey from more open woodland
by the BAT-3 individuals compared to the BAT-1 individuals. Machairodus aphanistus
individuals from BAT-1 and BAT-3 show no significant differences. Although more
stable isotope analyses are being performed on carnivorans from BAT-3, results obtained
so far point to stable environmental conditions with the predominance of a woodland
habitat throughout the time elapsed between BAT-1 and BAT-3.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

FOSSIL SEA COWS (MAMMALIA: SIRENIA) OF EUROPE AND THE
MEDITERRANEAN: WHY SO DEPAUPERATE?
DOMNING, Daryl, Howard Univ, Washington, DC, United States of America, 20059
Vertebrate paleontology began in Europe over two centuries ago, making Europe the
longest-studied region of the globe for VP—hence presumably the most thoroughly
sampled and best understood. Sirenians were among the mammals first studied by early
paleontologists. Why, then, are so few valid sirenian taxa known from this region? North
Africa, Asia, and the Americas have commonly yielded sirenian faunas comprising three
or more sympatric genus-level lineages. Four, and possibly several more, sympatric
genera are recorded near Charleston, South Carolina during the Chattian. But no
European/Mediterranean site after the Eocene has demonstrates more than two taxa, and
most collecting areas have only one. After the Serravallian (and until the Piacenzian),
only a single, anagenetically-evolving, ecologically-generalist sirenian lineage persisted
in the region. Its subfamily (Halitheriinae), moreover, had been present there since the
Eocene, through 10 post-Priabonian stages, while two other, more specialized subfamilies
(Miosireninae, Dugonginae) had existed there for only three and five stages, respectively.
Possible reasons for this low diversity of herbivorous marine mammals include low
diversity of food plants (seagrasses) and relatively high-latitude, less than fully tropical
conditions in the European/Mediterranean realm for at least some of post-Eocene time.
On the other hand, the complex history of Tethyan/Paratethyan paleogeography
(involving frequent tectonic creation and elimination of connections between basins, with
the Indian Ocean, and with North America) should have been favorable for generating
biodiversity by allopatric speciation and immigration (e.g., numerous transatlantic faunal
exchanges of Tertiary molluscs are well documented). Although several transatlantic
dispersals of sirenians are also indicated, and three dugongine genera were present in
India during the Aquitanian (while the Proto-Mediterranean and Indian seas were still
broadly connected) but are not known farther west, the low diversity of
European/Mediterranean sirenians remains a mystery.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

MICROTECTONIC EFFECTS OF QUADRUPEDAL FOOTPRINTS ON THE
LEE FACE OF SAND DUNES FROM THE BOTUCATU FORMATION (LOWER
JURASSIC TO LOWER CRETACEOUS, BRAZIL): POSSIBLE
INTERPRETATIONS
D'ORAZI PORCHETTI, Simone, Universidade de Sdo Paulo, Ribeirdo Preto, Brazil;
BERTINI, Reinaldo J., Universidade Estadual Paulista, Rio Claro, Brazil; LANGER,
Max, Univ Sao Paulo, Ribeirao Preto, Brazil

The Brazilian Botucatu Formation is renowned for its ichnofossil content, mostly
tracks of bipedal and quadrupedal vertebrates. Dinosaur footprints as well as quadrupedal
tracks and trackways of synapsid origin are found in this aeolian sandstone, impressed on
the lee faces of sand dunes in a hyperarid paleoenvironmental setting. Several specimens,
housed at the Museu de Paleontologia e Estratigrafia of the Rio Claro Campus, Sao Paulo
State University (UNESP), have been investigated in order to examine foot/sediment
interaction. Most of the examined slabs come from a single quarry (the so-called Ouro
Site) in the Araraquara Municipality (Sdo Paulo State). The inclination of the original
slope was around 30 degrees, and the selected slabs show quadrupedal animals walking
mainly uphill. The interaction between the animal and the sediment is revealed in several
manus-pes sets, or pes only sequences. The effects of the forces applied by the foot on the
sand are clearly preserved posteriorly to the footmark as extra-morphological
perturbation of the sediment. These extra-morphological features registered ground
deformation in the form of thrust faults oriented transversely with respect to the trackway
midline. We infer therefore that a rotational component in the movement of the animal
foot was involved in order to produce this deformational pattern. This rotational
movement of the foot is symmetrical and constantly oriented toward the midline of the
trackway. From a sedimentologic point of view, the presence of thrust-like deformation
implies an early consolidation (or cementation) of the sediment as the rheological
properties necessary for development of the observed structures are not compatible with
unconsolidated, loose sand. This early cementation may probably have occurred
superficially on the surface through humidity from night and morning mist, as the animal
leg could have sunk no more than a tenth of a centimeter below the surface. This specific
feature has been so far observed on a single morphotype among the Botucatu traces, but
further analysis is needed to understand if association with other quadrupedal and bipedal
traces occurred.
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Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

FOSSIL COMPLETENESS IN MOSASAURS
DRISCOLL, Daniel, University of Bristol, Pueblo, CO, United States of America, 81004;
STUBBS, Thomas L., University of Bristol, Bristol, United Kingdom; DUNHILL,
Alexander, University of Bath, Bath, United Kingdom; BENTON, Michael, Univ of
Bristol, Bristol, United Kingdom

Understanding the quality of the fossil record is an essential prerequisite for
interpreting the significance of macroevolutionary patterns. Measured palacodiversity has
been filtered through geological processes, and attempts to correct for sampling bias have
resulted in a debate concerning the role of sampling proxies in models of biodiversity.
Fossil quality could play an important role in the understanding of biodiversity through
deep time. Here, we assess the completeness of mosasaur fossil specimens as a proxy for
the quality of the mosasaur fossil record. Mosasaurs arose, diversified, and evolved to
become the apex predators of the Cretaceous seas prior to their demise at the K/Pg
boundary. Fossil quality of mosasaur fossils was investigated and the completeness of
these specimens were scored using skeletal and phylogenetic completeness metrics.
Results indicate that thousands of mosasaur fossils represent a worldwide presence and a
rising diversity in the Upper Cretaceous. Mosasaur material has been assigned
appropriately to species, and completeness scores can be used to make useful
comparisons between specimens. Lithology has a measureable effect on mosasaur fossil
completeness with scores varying significantly between formations. Mosasaur diversity is
not correlated with completeness and there is no evidence for sampling bias limiting the
mosasaur diversity signal.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

ARCTIC HADROSAURID DIVERSITY IN THE MAASTRICHTIAN: NEW
DATA FROM THE PRINCE CREEK FORMATION OF NORTHERN ALASKA
DRUCKENMILLER, Patrick, Univ of Alaska Museum, Fairbanks, AK, United States of
America, 99775; MORI, Hirotsugu, University of Alaska Fairbanks, Fairbanks, AK,
United States of America; ERICKSON, Gregory M., Florida State University,
Tallahassee, FL, United States of America; PRIETO-MARQUEZ, Albert, University of
Bristol, Bristol, United Kingdom

Recently, the faunal composition of the Upper Cretaceous Prince Creek Formation of
northern Alaska has expanded with the recognition of new species of ornithischian and
theropod taxa. These are unique to the Arctic and provide important new data to test
hypotheses of dinosaur biogeography in North America. Here, we report on the diversity
of hadrosaurids from the northern-most end of Laramidia, including the description of a
new saurolophine and the first record of a lambeosaurine for the formation. The
saurolophine taxon is represented by abundant material from the Liscomb Bonebed,
which consists primarily of juvenile remains from three different size classes and rare
adult-sized material. Three semi-independent methods were employed to test the
taxonomic identity of this material, including geometric morphometrics, and comparative
morphological and cladistic analyses. The results indicate a sister taxon relationship with
Edmontosaurus; however, the Alaskan taxon possesses a unique suite of cranial
characters that distinguishes from either E. regalis or E. annectens. The lambeosaurine is
represented by a fragmentary skull. Its referral to Lambeosaurinae is based on the
combination of a relatively short and deep maxilla that possesses a dorsal process that is
taller than wide and dentary teeth with accessory carinae. The less extreme height to
width ratio of the dorsal process and the presence of marginal papillae on the dentary
teeth indicates it is not congeneric with the only coeval Maastrichtian lambeosaur,
Hypacrosaurus altispinus from the Horseshoe Canyon Formation of Alberta. The new
material represents one of the stratigraphically youngest lambeosaurines known in North
America, is the first unequivocal occurrence of this clade in the Arctic, and expands the
known diversity and geographic range of lambeosaurines in Laramidia. Collectively, the
two new hadrosaurids from the formation provide further support for the existence of a
unique, early Maastrichtian polar dinosaurian community known as the Paanaqtat
Province.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

DIRECT EVIDENCE OF TROPHIC INTERACTIONS BETWEEN 'APEX'
PREDATORS IN THE UPPER TRIASSIC CHINLE FORMATION
DRUMHELLER, Stephanie, University of Tennessee, Knoxville, TN, United States of
America, 37996; STOCKER, Michelle, Virginia Polytechnic Institute and State
University, Blacksburg, VA, United States of America; NESBITT, Sterling, Virginia
Polytechnic Institute and State University, Blacksburg, VA, United States of America
Reconstructing the trophic structure of extinct faunas requires evidence of behavioral
interactions among individuals. Hypotheses of feeding behaviors and community
structure can only be evaluated using rare direct evidence of trophic interactions in the
fossil record, such as bite marks. We present evidence of feeding interactions and/or
interspecific fighting recorded on two large bodied, carnivorous 'apex' predators from the
Upper Triassic Chinle Formation (~210 Ma). Each interaction was recorded on the
femora of two large paracrocodylomorphs in the form of multiple sets of bite marks.
Direct evidence of a survived attack is recorded in the larger femur (estimated element
length = 625 mm; estimated total body length = 8-10 m) by both healed punctures and a
large embedded tooth crown (32.8 mm in length based on computed tomographic data).
Two other sets of bite marks on this specimen exhibit no evidence of reaction tissue, and
therefore are interpreted as peri- or postmortem in origin. The second
paracrocodylomorph femur exhibits four large unhealed punctures indicating that the
animal did not survive the attack or that the bite marks were the result of scavenging soon
after death. The combination of character states observed from both specimens (e.g.
morphology of the embedded tooth, 'D'-shaped profile of the large punctures, evidence of
bicarination of the marking teeth, spacing of potentially serial marks) indicates that large
phytosaurs (at least 3-4 meters long) were actors in both cases. Our analysis of these
specimens demonstrates that 'apex' predators (i.e. paracrocodylomorphs) were targeted by
phytosaurs in these Late Triassic ecosystems. Previous interpretations separating 'aquatic'
and 'terrestrial' Late Triassic trophic structures are demonstrated to have been overly
simplistic; we show they were intimately connected even at the highest trophic levels.
Our data support that size alone cannot be the deciding factor in determining trophic
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status, and that related interpretations of feeding behavior and trophic structure for the
Late Triassic of western North America were built upon mistaken paleoecological
assumptions. Furthermore, these marks provide an opportunity to start exploring the
seemingly unbalanced terrestrial ecosystems from the Late Triassic of North America, in
which large carnivores far out-number herbivores in terms of both abundance and
diversity.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

NEW DISCOVERIES AND REEVALUATION OF LARGE-BODIED EARLY
CROCODYLOMORPHS: IMPROVING RESOLUTION AT THE BASE OF
CROCODYLOMORPHA AND THE EVOLUTIONARY ROLE OF
PARAPHYLETIC GRADES
DRYMALA, Susan, North Carolina State Univ, Raleigh, NC, United States of America,
27606; ZANNO, Lindsay, NC Museum of Natural Sciences, Raleigh, NC, United States
of America

Recent comprehensive phylogenetic analyses have improved taxonomic and character
sampling within early archosaurs, clarifying the sister group relationships of
Crocodylomorpha, yet resolution amongst basal members is still lacking. Previously, the
basal-most members of Crocodylomorpha have included small-bodied, relatively fleet-
footed and gracile forms, while their sister-taxon has been hypothesized to be the robust,
large-bodied Rauisuchidae (e.g., Postosuchus). This implies a large gap in the fossil
record of body size, as well as other aspects of morphology including limb proportion.

Newly discovered specimens and reevaluation of previously described specimens are
helping to clarify evolutionary trends and relationships among these early
crocodylomorph taxa. Our analyses recover a number of large-bodied taxa, including a
new taxon from the Carnian (early Late Triassic) of North Carolina (NCSM 21588), CM
73372 (formerly considered a juvenile Postosuchus), and Redondavenator, as the most
basal members of Crocodylomorpha. These specimens embody the transition from
'rauisuchian’ to 'sphenosuchian' morphology and bridge the body size gap between basal
crocodylomorphs and their sister taxa. However, limited overlap in preserved elements
between the three large-bodied basal crocodylomorphs (e.g., comparative premaxillae in
NCSM 21588 and Redondavenator, and a few vertebrae in CM 73372 and NCSM 21588)
remains a persistent problem and additional materials are needed to improve support.

With these additions, a clearer picture of the transition between 'rauisuchians' (basal
Loricata) and 'sphenosuchians' (basal Crocodylomorpha) begins to emerge, in which
morphology typifying Crocodylomorpha appears before a shift in body size. Paraphyletic
'rauisuchian' and 'sphenosuchian' grade animals represent an evolutionary period of
reduction in body size and gradual, accumulative shifts in character states in stem
paracrocodylomorphs leading up to the diversification and radiation of Crocodyliformes
in the Jurassic and beyond.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

NEW PANTOLESTIDS FROM THE UINTA FORMATION, UINTA BASIN,
UTAH

DUNN, Rachel, Des Moines University, Des Moines, IA, United States of America,
50312-4198; TOWNSEND, K.E. Beth, Midwestern University, Glendale, AZ, United
States of America

Pantolestids were semi-aquatic mammals of with a colorful taxonomic history that
were initially recognized from the North American early middle Eocene (Bridgerian
North American Land Mammal Age, NALMA). They have also been recovered in
similarly aged Eocene deposits in Europe and Asia as well as from earlier Eocene
(Wasatchian NALMA) deposits in North America. Pantolestids have been reported in
faunal lists from the Uintan NALMA, but none has ever formally been described.
Expeditions to the Uinta Formation, Uinta Basin, Utah, have recovered new specimens of
the genus Pantolestes from stratigraphically controlled localities. These new specimens
in combination with those few held in museums allow us to garner some understanding of
pantolestid diversity during the late middle Eocene, specifically from the Uinta
Formation.

Previous scholars have noted five species of Bridgerian NALMA Pantolestes that can
only be differentiated based on size: two smaller forms (P. longicaudus and P. elegans),
two larger forms (P. natans and P. phocipes), and an ‘intermediate’ form (P.
intermedius), whose type specimen is only a humerus. None of the species can be
separated by dental morphology alone. We have evaluated the dental metrics of these
Bridgerian NALMA forms and our analyses indicate that the two smaller forms are
statistically identical in terms of size. This is also true for the larger forms, P. natans and
P. phocipes. Based on both dental metrics and morphological comparisons, it is evident
that a small form (P. longicaudus) and a larger form (P. phocipes) are present in the
Uinta Formation. Both taxa are found in localities that correlate with both the Ui2 and
Ui3 biochrons, formally extending their temporal ranges.

Dental morphology of Uintan pantolestids is essentially identical to that of Bridgerian
Pantolestes suggesting a similar dietary ecology in taxa from both time periods.
Postcranial remains from the Uinta Formation, including several isolated elements and
one dentally associated partial skeleton, are morphologically very similar to those known
from earlier in the Eocene. Like earlier Wasatchian and Bridgerian taxa, these remains
suggest that Uintan pantolestids retain a semi-aquatic and semi-fossorial lifestyle.
Interestingly, pantolestids are found in equal abundance in the lower and upper members
of the Uinta Formation although the late Uintan has long been seen as a time of
increasing drought and aridity, and thus presumably increasingly limited access to aquatic
resources.

Romer Prize Session (Thursday, November 6, 2014, 10:15 AM)

HOW OPEN IS “OPEN HABITAT”? QUANTIFYING AND RECONSTRUCTING

THE ENVIRONMENTAL CONTEXT FOR VERTEBRATE EVOLUTION

DURING THE CENOZOIC USING THE LEAF AREA INDEX

DUNN, Regan, Univ of Washington, Seattle, WA, United States of America, 98195
Vertebrate diversity and morphological disparity are strongly correlated with the

allocation of primary productivity in space, or vegetation structure. Therefore, the
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evolution of diet and community structure is best understood in an ecological context that
includes vegetation. How can vegetation structure be quantified in the fossil record? This
study presents a new, ataxonomic method to quantify habitat using the Leaf Area Index
(LAI-the area of leaves in the canopy per area of ground) based on the functional
morphology of light response preserved in silicified plant cells (phytoliths). The
reconstruction of LAI is applied to the middle Cenozoic of Patagonia to test the "open
habitat hypothesis” as an alternative to the "early grassland hypothesis” for the evolution
of precocious hypsodonty in South American herbivores.

The LAI proxy is based on the known relationship between leaf epidermal cell shape
(undulation) and cell size (surface area) to the light environment, whereby shade leaves
have larger and more undulated cells than sun leaves. These cells are often preserved as
phytoliths in paleosols that also preserve vertebrate fossils. To establish the relationship
between LAI and silicified cell morphology I sampled modern soils across an LAI
gradient in Costa Rica hypothesizing that phytoliths from soils of closed-forest habitats
would be larger and more undulated due to diffused light under a forest canopy compared
to more open habitats. At each site LAI was measured with hemispherical photography.
Epidermal phytoliths from dicots, ferns, and non-herbaceous monocots were isolated
from soil, photographed, and measured. Cell undulation was quantified using an
Undulation Index (UI). Consistent with expectations from botanical ecomorphology, LAI
was significantly correlated with mean phytolith UI and surface area in a robust linear
model (*=0.63, p<0.0001).

Applying the model from this calibration dataset, I reconstructed a record of LAI
from 43 vertebrate sites in Patagonia spanning 50-12 Ma and compared it to well-known
records of Southern Ocean climate and faunal hypsodonty. The reconstructed LAI values
track isotope records of sea-surface temperature and diverse estimates of precipitation.
Also, pulses of faunal hypsodonty correspond to intervals of low LAI (<l), similar to
shrubland values. Conventional phytolith studies show low abundances of grasses and
the new LAI record strongly supports a scenario where the ingestion of exogenous grit in
open, grass-free habitats drove the evolution of hypsodonty in Patagonian faunas.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

ANISIAN (~ 245 MA) REPTILIAN TRACKS FROM WINTERSWIJK; WHAT
HAS LED TO THEIR PRESERVATION, AND WHO LEFT THEM?
DURING, Melanie, University of Amsterdam/ Utrecht University, Alkmaar, Netherlands;
REUMER, Jelle, Natural History Musuem, Rotterdam, Netherlands

The Anisian quarry of Winterswijk (the Netherlands) has yielded skeletal remains of
euryapsids (such as Nothosaurus and Anarosaurus), fishes, as well as numerous reptile
tracks. At least 13 individual trackways were uncovered in a 6 x 3 m plane from so-called
layer V. These tracks may not necessarily belong to the well-known ichnospecies
Rhynchosauroides peabodyi or Rhynchosauroides haarmuehlensis, for these ichnotaxa
appear to concern larger tracks than any of the countless tracks in layer V. Yet the tracks
do have a similar structure, therefore nothing can be excluded at this point. Cluster
analysis demonstrated that reptiles of at least three different size classes, but belonging to
the same species, have walked these tidal flats. Actuopaleontological research using
living reptiles has allowed for a reconstruction of the dimensions of these reptiles. In
order to estimate how these tracks were created and preserved, a substrate analysis was
performed. The prevailing theory prior to the present study was that microbial mats on
the tidal flats were responsible for the fine preservation of the tracks. Although our
research did not falsify this hypothesis, it has provided a possible alternative theory. We
have thus far been unable to find microscopic evidence of algal/microbial remains in the
micritic limestone rock. Therefore, two questions remain: a sedimentological question
about the exact origin of the micritic limestone, and an ichnological question about the
reptile that left the Rhynchosauroides-like trackways.

Symposium 1 (Wednesday, November 5, 2014, 8:15 AM)

ARCHAEOPTERYX AND PARAVIAN PHYLOGENY: THE ENIGMA OF
BALAUR

DYKE, Gareth, University of Southampton, Southampton, United Kingdom; CAU,
Andrea, Museo Geologico e Paleontologico ‘Giovanni Capellini', Bologna, Italy; NAISH,
Darren, University of Southampton, Southampton, United Kingdom; BROUGHAM,
Thomas, University of Southampton, Southampton, United Kingdom; GODEFROIT,
Pascal, Royal Belgian Institute of Natural Sciences, Brussels, Belgium

Reminiscent of the debate over the phylogenetic placement of the alvarezsaurids
Mononykus and Shuvuuia more than a decade ago, recent fossil discoveries, especially
from China, have re-focused attention on the definition of Avialaec and the critical
importance of Archaeopteryx-like paravians. Phylogenetic hypotheses including the Late
Jurassic Xiaotingia and Aurornis have questioned the placement of Archaeopteryx in the
avian stem and led to suggestions that some 'bird-like' taxa might be more robustly placed
in other early-diverging regions of Maniraptora. Indeed, recent character and taxon-rich
studies have diverged on the placement of other superficially 'dromaeosaur-bird-like'
animals, in particular the enigmatic Late Cretaceous Balaur bondoc from Transylvania
(Romania).

Balaur, from the Maastrichtian Sebes Formation, is the most complete theropod
known from the European Late Cretaceous. Initial descriptions of this remarkable
specimen included its phylogenetic interpretation as an aberrant dromaeosaurid with
velociraptorine affinities. Our re-interpretation of this specimen, however, indicates that
Balaur displays a combination of apparent plesiomorphies and several derived bird-like
features that we highlight in a new phylogenetic analysis (incorporating all previously
employed characters and taxa). Analyses focusing on basal paravians supports our
reinterpretation of Balaur as an avialan more derived than Archaeopteryx. The placement
of Balaur among Avialae was not biased by assumptions of character weighting, with the
Romanian theropod consistently recovered among basal (non-pygostylian) birds. Indeed,
we hypothesize that Balaur may represent a flightless taxon within the basal grade of
long-tailed birds, consistent with additional skeletal evidence from the Sebes Formation.
Omnivorous ecology, inferred by phylogenetic bracketing among avialans, fits the
unusual morphology of Balaur in the context of the 'island effect' phenomenon.

November 2014—PROGRAM AND ABSTRACTS

Technical Session VII (Thursday, November 6, 2014, 9:00 AM)

ONTOGENY AND GROWTH IN BASAL CROCODYLOMORPHS AND THEIR
CLOSE RELATIVES

DZIKIEWICZ, Katherine (Kate), North Carolina State University, Raleigh, NC, United
States of America, 27518; DRYMALA, Susan, North Carolina State Univ, Raleigh, NC,
United States of America; SCHNEIDER, Vincent, North Carolina Museum of Natural
Sciences, Raleigh, Raleigh, United States of America; ZANNO, Lindsay, NC Museum of
Natural Sciences, Raleigh, NC, United States of America

Paracrocodylomorpha (crocodile-line archosaurs) is a clade of predominantly
terrestrial carnivores that first arose in the Triassic and diversified into a wide variety of
bauplans. These include species filling top predator niches in the Late Triassic that
exhibit convergent morphology and ecological similarities with theropod dinosaurs.
Although a great deal of paleohistological research has been conducted on their theropod
competitors, few paracrocodylomorph taxa (e.g., Postosuchus, Terrestrisuchus, and
Effigia) have been examined previously and these studies have been limited in scope and
comparative data and several of these taxonomic identities have been subsequently
questioned.

Here we present the first comprehensive multi-taxon, multi-element histological
analysis of Paracrocodylomorpha. We examined the paleohistology of multiple skeletal
elements including the humerus, femur, tibia, fibula, and osteoderms, spanning a range of
body sizes across basal Crocodylomorpha and their immediate outgroup, Rauisuchidae
(typified by Postosuchus alisonae). Sampled crocodylomorphs include Dromicosuchus
grallator and two yet unnamed taxa, a large-bodied basal crocodylomorph (NCSM
21588), and a 'sphenosuchian'-grade crocodylomorph (NCSM 21722).

We find a lack of trabecular bone in the long bones of several specimens, implying
that these bones are under less mechanical stress than analogous bones in modern
crocodylians. In addition, the taxa sampled suggest complex heterochronic change during
the evolution of this lineage in association with body mass trends. NCSM 21588 is a
large (skull length >50 cm) yet skeletally immature individual, based on absence of
fusion in preserved vertebrae. Paleohistological analysis of the specimen confirms a
juvenile growth stage based on the predominance of primary osteonal pseudo-lamellar
bone. Several lines of arrested growth (LAGs) are present in the specimen. The
dramatically smaller 'sphenosuchians' sampled appear to be more skeletally mature,
suggesting a shift in growth strategy early on in crocodylomorph evolution.

Only small-bodied, gracile 'sphenosuchians' survived the end-Triassic extinction,
radiating into a number of ecological niches and eventually giving rise to modern
crocodylians. These data suggest the higher growth rates and metabolism exhibited by
basal crocodylomorphs compared to extant crocodilian relatives may have contributed to
their early ecological success and shed light on the growth patterns, metabolism, and
ontogeny of Paracrocodylomorpha.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

NEW FINDINGS ON THE BRAIN AND SKULL STRUCTURE OF THE
RECENTLY EXTINCT FLIGHTLESS GIANT MOA (AVES: DINORNIS), WITH
IMPLICATIONS FOR ITS BEHAVIOR
EARLY, Catherine, Ohio University, Athens, OH, United States of America, 45701;
RIDGELY, Ryan, Ohio University, Athens, OH, United States of America; WITMER,
Lawrence, Ohio University, Athens, OH, United States of America

Moa comprise a group of extinct flightless birds known only from New Zealand.
They have been a charismatic group since their description, but much about their
phylogeny, anatomy, and life history remains unknown. The phylogeny of Palacognathae,
the group to which moa belong, also remains controversial, particularly with inclusion of
its extinct members. Palacognaths are a basal group of neornithine (crown) birds that
include flighted members such as tinamous and lithornithids and flightless ratites such as
ostriches, rheas, emus, cassowaries, kiwi, and moa. Studies on the external brain
morphology of palacognaths are relatively recent, and thus their neuroanatomy could
provide insight into not only phylogeny but also avian brain evolution in general. The
skull structure and endocranial anatomy of a specimen of South Island giant moa
(Dinornis robustus, FMNH PA 35) were studied using computed tomography (CT
scanning), and aspects of the cranial anatomy of the specimen, such as the cranial
endocast and inner-ear labyrinth, were virtually reconstructed in Avizo and modeled in
Maya. Similar analyses were done for all extant palaecognath clades, as well as for
Lithornis. Many soft-tissue structures that have never been studied previously in Dinornis
could be compared to the same structures in other palacognaths. Many aspects of brain
and neurovascular structure are conservative in D. robustus compared to other
palaeognaths. The optic tectum, however, shows marked reduction compared to that of
other palaeognaths, and also has an apomorphic position, being located rostral to the
trigeminal nerve trunk as opposed to dorsal to this structure as in other palacognaths. The
smaller size of the optic tectum has been noted for other moa species by other authors and
has been hypothesized to correlate with the relatively small orbit, but the significance of
the unique position of this lobe has not been explored. A surprising finding is that the
floccular lobe (auricle) of the cerebellum was absent, despite being present and
moderately well developed in all other palaecognaths examined in this study. The
apparently highly reduced flocculus in this group and in other members of
Dinornithiformes has not received much attention from previous workers and could have
implications for the behavior of these extinct birds. In fact, reduction of the optic tectum
and flocculus in moa could be linked in that the flocculus is intimately connected to the
visual apparatus via the vestibulo-ocular reflex, perhaps suggesting reduced reliance on
sophisticated vision-based behaviors.

Poster Session IT (Thursday, November 6, 2014, 4:15 - 6:15 PM)

PHYLOGENY OF A NEW EARLIEST PALEOCENE (PUERCAN)
ARCTOCYONID “CONDYLARTH“ FROM THE GREAT DIVIDE BASIN,
WYOMING, AND IMPLICATIONS FOR UNDERSTANDING RELATIONSHIPS
AMONG THE EARLIEST “CONDYLARTHS*

EBERLE, Jaelyn, Univ of Colorado Boulder, Boulder, CO, United States of America,
80309; MCCOMAS, Katherine, Univ of Colorado Boulder, Boulder, CO, United States
of America
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Recent studies suggest that the radiation of placental mammals after the Cretaceous—
Paleogene (K—Pg) extinction was explosive and occurred within a few hundred thousand
years of the boundary. Earliest Paleocene (Puercan) faunas are vital for testing this
hypothesis. A new early Puercan (Pul) fauna has been discovered from the China Butte
Member of the Fort Union Formation in the Great Divide Basin, southern Wyoming. The
fauna includes a new arctocyonid “condylarth® genus and species, described here. Based
on a sample of 14 partial dentaries whose combined dentitions represent the p2, p4, and
m1-3, the new taxon appears most similar in size and molar morphology to early Puercan
arctocyonid Oxyprimus erikseni, but differs primarily in its p4 morphology. To examine
the relationships between the new taxon and other Puercan arctocyonids and periptychids
from the Western Interior of North America, a phylogenetic analysis utilizing 18 taxa
(including 16 “condylarth“ species, the plesiadapiform Purgatorius, and outgroup taxon
Cimolestes) and 52 dental characters was performed. Characters were aggregated from a
number of previous phylogenetic analyses of “condylarth“ taxa, and scored based on
direct comparative study of specimens and casts from several museum collections, as
well as descriptions of dental morphology in the literature. The resulting strict consensus
tree of 190 steps shows that the new arctocyonid from the Great Divide Basin is closely
related to Oxyprimus spp. and Protungulatum donnae. Further, our analysis suggests that
Purgatorius is the sister group to the monophyletic Puercan arctocyonids, a result that is
consistent with other recent phylogenetic analyses that utilize dental as well as cranial
and postcranial characters. The Puercan Periptychidae appear to be paraphyletic, and the
early Puercan periptychids Mimatuta morgoth, Mimatuta minuial, and Maiorana
noctiluca appear in a tritomy as the sister clade to Purgatorius + Arctocyonidae, while
the remaining Puercan periptychid taxa (Conacodon spp., Ampliconus browni,
Oxyacodon priscilla, and Mithrandir gillianus) form a monophyletic clade. This analysis
is the first to focus on a large set of Puercan arctocyonid and periptychid taxa across
geographically-widespread localities, and, with the addition of the new species from the
Great Divide Basin, suggests that diversity among early Puercan “condylarths” was
higher than previously thought.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

THE SPECIES OF THE GENUS BELONOSTOMUS (NEOPTERYGII,
ASPIDORHYNCHIFORMES) IN THE LATE JURASSIC OF THE SOLNHOFEN
ARCHIPELAGO

EBERT, Martin, Jura-Museum Eichstaett, Eichstaett, Germany, KOELBL-EBERT,
Martina, Jura-Museum Eichstaett, Eichstaett, Germany; LANE, Jennifer, American
Museum of Natural History, New York, NY, United States of America

Belonostomus is one of four genera in the extinct neopterygian family
Aspidorhynchidae, which ranged from the Late Jurassic (Kimmeridgian to Tithonian of
England, France, and Germany) to the Late Cretaceous (England, Germany, Italy,
Lebanon, North and South America). The genus is poorly known because its type species,
B. tenuirostris, lacks a type specimen.

Our present study recognizes four species of Belonostomus within the Plattenkalk
basins of the late Jurassic Solnhofen Archipelago (spanning some twenty ammonite
horizons from late Kimmeridgian to early Tithonian): B. kochi, B. tenuirostris, B.
muensteri, and B. sphyraenoides. Of these, B. kochi is restricted to the Plattenkalk of
Kelheim (late Kimmeridgian), including Kelheim-Kapfelberg (the holotype locality) and
Ettling (possibly late Kimmeridgian). The holotype of B. fenuirostris is from the
Plattenkalk of Solnhofen (rueppelianus horizon of the Tithonian), but this species also
occurs in the basins of Zandt (Zandt, Oechselberg, and Schamhaupten) and Painten
(rebouletianum to eigeltingense alpha horizon). Belonostomus muensteri occurs in the
Moernsheim Formation (moernsheimensis horizon) of Daiting and the Solnhofen area
(the holotype locality). Belonostomus sphyraenoides (closely related to B. muensteri) is
found in the Eichstitt basin (eigeltingense beta horizon of the Tithonian), where its genus
is very rare.

The species are easily distinguished by the following features: Belonostomus kochi,
B. sphyraenoides, and B. muensteri have two rows of teeth in the premaxilla, whereas B.
tenuirostris has only one; the ratio of upper to lower jaw length (measured from anterior
rim of orbit to anterior tip of jaw) is 28-44% in B. tenuirostris, but 0-20% in the other
species; B. tenuirostris has 77-78 vertebrae and approximately 77-78 lateral line scales,
whereas B. kochi and B. sphyraenoides have only 68-71 vertebrae and 70-72 lateral line
scales; and B. muensteri has granulated scales and posterior cranial bones, whereas in the
other three species these structures are smooth.

This combination of morphological features strongly suggests that two separate
lineages of Belonostomus were present in the late Jurassic: one including Belonostomus
tenuirostris, appearing in the late Kimmeridgian and continuing to the rueppelianus
horizon of the Tithonian; and a second lineage appearing in the late Kimmeridgian and
including B. kochi, B. sphyraenoides, and finally B. muensteri in the moernsheimensis
horizon of the Tithonian.

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

CURATIONAL CHEMICAL SECRETS OF ARCHAEOPTERYX
EGERTON, Victoria, University of Manchester, Manchester, United Kingdom;
MANNING, Phillip, , , ; WOGELIUS, Roy, University of Manchester, Manchester,
United Kingdom; SELLERS, William, University of Manchester, Manchester, United
Kingdom; SCHWARZ-WINGS, Daniela, Museum fur Naturkunde, Berlin, Germany;
SOKARAS, Dimosthenis, Stanford Synchrotron Radiation Lightsource, Menlo Park, CA,
United States of America; MORI, Roberto, Stanford Synchrotron Radiation Lightsource,
Menlo Park, CA, United States of America; EDWARDS, Nicholas, University of
Manchester, Manchester, United Kingdom; LARSON, Peter, Black Hills Instituteof
Paleontology, Hill City, SD, United States of America; BERGMANN, Uwe, Stanford
Synchrotron Radiation Lightsource, Menlo Park, CA, United States of America
Archaeopteryx is one of the most iconic fossil vertebrates. The conservation of such
specimens is essential so that future studies can further unlock the geological, biological,
and chemical histories as new technologies become available. The first of these
specimens, a single feather (BSP-1869-VIII-1 and MB.Av.100), was described more than
150 years ago, with an additional twelve fossils that have since been excavated, prepared,
and conserved. Three Archaeopteryx specimens, the single feather (MB.Av.100), the
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Berlin counterpart (HMN1880), and the Thermopolis specimen (WDC-CSG-100) have
undergone non-destructive chemical analysis using Synchrotron Rapid Scanning X-Ray
Florescence (SRS-XRF). The results of this work have mapped endogenous chemistry
attributable to this organism after 150 million years.

SRS-XRF analysis has also shone new light on the preparation and curatorial history
of these three Archaeopteryx specimens. This technique chemically maps the entire
fossil, including the matrix, thus enabling curatorial artifacts to be mapped and
unambiguously identified as such (fingerprints, fillers, etc.). Another key aspect of this
approach is that quantitative point analyses can be made which allow contaminant
amounts to be constrained.

Fingerprints can be identified on all specimens, in both chlorine and bromine, with
the most abundant fingerprints occurring along the perimeter of HMN1880. Additionally,
both MB.Av.100 and HMN1880 show elevated copper and nickel along the periphery of
the blocks, possibly due to the brass collection drawer handles from their storage
cabinets. MB.Av.100 displays writing along the top and bottom of the block that is rich in
iron due to the use of gall ink. Additionally, a zinc square surrounds the feather from
where a masking window was mounted with adhesive. Glue and brush strokes can be
clearly mapped in chlorine, silicon, and bromine on HMN1880. Filler made of arsenic,
barium, and zinc is also present. The most recently discovered of the three specimens,
WDC-CSG-100, also shows significant preparation. The distal three quarters of the right
humerus, sections of several caudal vertebrae, the distal left femur, and the proximal tibia
have all been restored and can be clearly seen in bromine and the absence of key
elements expected for bone, such as phosphorus. The application of SRS-XRF provides
important insight to the post-taphonomic history of a fossil but also allows the assessment
of curation impact due to preparation, conservation, storage, and handling on these and
other fossils.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

TAXONOMIC DIVERSITY AND GEOGRAPHICAL DISTRIBUTION PATTERN
IN HYAENODONTIDS (MAMMALIA) FROM THE PALEOGENE OF ASIA

EGI, Naoko, Kyoto Univ, Inuyama, Japan; TSUBAMOTO, Takehisa, Ehime Univ,
Matsuyama, Japan; TAKAI, Masanaru, Kyoto Univ, Inuyama, Japan; TSOGTBAATAR,
Khishigjav, Mongolian Academy of Sciences, Ulaanbaatar, Mongolia, SANEYOSHI,
Mototaka, Okayam University of Science, Okayama, Japan

At least 13 hyaenodontid genera (Mammalia, Creodonta) have been reported from the
Paleogene of Asia. This study summarizes geographical and temporal distributions of
Asian hyaenodontid subfamilies and discusses their relationships to mammalian dispersal
events.

The ecarliest occurrences include North American genera, Prolimnocyon
(Limnocyoninae) from the latest Paleocene of Inner Mongolia and Arfia (Arfianinae)
from the early Eocene of Mongolia. Arfia is also known from the basal Eocene of
Europe. It has been suggested that some mammals (e.g., the primate Teilhardina)
migrated from Asia to Europe, then to North America during the Paleocene-Eocene
Thermal Maximum. Prolimnocyon is unique in occurring only in North America and
Asia. Sinopa (Sinopinae) and Limnocyon (Limnocyoninae) have been reported from the
middle Eocene of central and northern China; they first appeared in the late early Eocene
of North America and have their sister genera in the early early Eocene of the Great
Plains, suggesting that they migrated to East Asia later than the late early Eocene. This
migration coincides with that of other mammals (e.g., Hyrachyus, Harpagolestes,
Mesonyx, Palaeosyops, Uintatherium).

Indohyaenodon (Indohyaenodontinae) from India is the other earliest Eocene genus.
Co-occurring adapoid primates and diacodexid artiodactyls have indicated biogeographic
connections to Europe, supporting a hypothesis of indohyaenodontine-Arfia affinity. This
Asian subfamily includes Paratritemnodon from the middle Eocene of Indo-Pakistan and
Kyawdawia and Yarshea from the late middle Eocene of Myanmar. The similarity in
distribution pattern between anomaluroid rodents and indohyaenodontines favors an
African origin of the Indohyaenodontinae. Orienspterodon is known from the late middle
Eocene of central China and Myanmar, and it is treated as a hyaenailourine or a derived
form of indohyaenodontine. The former classification assumes a migration to Europe and
Africa of the subfamily, and this event agrees with the migration of anthracotheriid
artiodactyls.

The fossil records of the Hyaenodontinae began in the late early Eocene of Kyrgystan
(Isphanatherium, Neoparapterodon). Although Hyaenodon distributed widely in the
northern hemisphere, corresponding mammalian dispersal events are not clear. The
geographical range of the hyaenodontines are limited to the middle-to-high latitude area
in Asia. In sum, geographical distributions and dispersal events differ among subfamilies
(e.g., indohyaenodontines, hyaenodontines, and sinopines).

Preparators' Symposium (Saturday, November 8, 2014, 4:00 PM)

SIMPLE FORENSIC METHODS FOR PALEONTOLOGICAL DIAGNOSIS
EKLUND, Mike, The University of Texas at Austin, Austin, TX, United States of
America, 78758; BROWN, Matthew, The University of Texas at Austin, Austin, TX,
United States of America

Paleontological research is faced with a challenge on a regular basis; namely,
determination of ‘real® data in specimens under study. Fossils are frequently modified
during the processes of collection and preparation. This modification includes addition of
adhesives and gap fillers, removal of matrix, bone, or other fossilized materials, and in
some cases composite elements that represent different individuals or even different taxa.
These additions can misrepresent or obscure anatomical features. Sometimes this is
inadvertent, the result of structural or aesthetic treatments, but sometimes the intent is
fraudulent misrepresentation of the fossil remains. Whatever the motivation, this issue
applies whether interpreting modern or historic specimens. Fossil preparation, collection
management, and research based on those specimens all face the same observation and
evaluation issues. Many diagnostic tools, like traditional X-ray, High Resolution X-ray
computed tomography, Synchrotron X-ray tomographic microscopy, Scanning electron
microscopy, and Energy-dispersive X-ray spectroscopy are available to researchers, but
can be costly or not available on a widespread and regular basis. Low-tech alternatives
abound, in some cases wetting a specimen with water often reveals evidence of
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introduced material. It has long been known that ultraviolet light (UV) has usefulness as
an effective diagnostic tool. Differing material components may fluoresce at wavelengths
distinct from surrounding materials, highlighting areas that bear closer microscopic or
chemical investigation to determine whether the element in question is original to the
organism. UV imaging equipment is universally available and affordable, making it a
logical choice as a standard practice in helping to evaluate and document specimens. The
process of creating a specimen requires manipulation of natural objects, therefore
diagnostic methods like UV analysis should be integrated into the regular laboratory
documentation and investigation workflows.

Poster Session 111 (Friday, November 7, 2014, 4:15 - 6:15 PM)

THE FIRST NEARLY COMPLETE NEUROCRANIUM OF A SILURIFORM
(CATFISH) FROM THE UPPER EOCENE BIRKET QARUN FORMATION,
WADI EL-HITAN, EGYPT
EL-SAYED, Sanaa, Mansoura University Vertebrate Paleontology, Mansoura, Egypt;
CLAESON, Kerin, Philadelphia College of Osteopathic Medicine, Philadelphia, PA,
United States of America; KORA, Mahmoud, Mansoura University Vertebrate
Paleontology, Mansoura, Egypt; ANTAR, Mohammed, Egyptian Environmental Affairs,
Cairo, Egypt; SALLAM, Hesham, Mansoura University Vertebrate Paleontology,
Mansoura, Egypt

The UNESCO World Heritage site, Wadi El-Hitan, located north of the Western
Desert of Egypt, has produced a remarkable collection of Eocene vertebrates. The
geology of the Wadi El-Hitan area is uncomplicated, consisting of three rock units of
middle to late Eocene age. Recent field studies on the marine deposits of the upper
Eocene Birket Qarun Formation have led to the discovery of a well preserved skull
fragment of a large siluriform (catfish). The collected material comprises a complete left
neurocranium, two operculars, left suspensorium, pectoral girdle and spine, and a
disassociated series of vertebrae. The new catfish specimens are the oldest and the most
complete materials collected so far from the Birket Qarun Formation and provide much
anatomical and paleontological data. It is fairly a large specimen, with a predicted body
length of about 2 m, based on cranial to postcranial proportions. Preliminarily
comparisons of the new fossil indicate similarities to the Paleogene Fayum catfish
Socnopaea. The dorsal skull roof bones are ornate and are streamlined in shape
anteriorly; in the posterior region they are slightly expanded laterally. The new fossil
exhibits three nuchal plates, the median of which is narrow and elongate bearing
teardrop-shaped ornamentation and a wide convex junction with the lateral nuchal plate.
This differs from the two median nuchal plates of Socnopaea, that are broader, granulose
in texture, and articulate via a V-shaped junction. Moreover, the opercule of the new
fossil has a strut-like radiating pattern from the proximal articulation to the margins,
whereas Socnopaea exhibits small bumps and ridges ornamenting its surface. In addition,
the dorsal spine of the new specimen has two rows of tubercles along the length of its
anterior surface compared to three on the Socnopaea dorsal spine. Additional comparison
with the living Chrysichthys reveals that they share nuchal plate ornamentation and the
slightly convex junction with the lateral nuchal plate, but that they differ in exhibiting a
smooth anterior surface for the dorsal spine. Details of the articulated neurocranium may
shed further insight into the taxonomy of this specimen.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

PALEOGENE TEMPERATURE ESTIMATES FROM BODY SIZE IN
GLYPTOSAURINE LIZARDS (SQUAMATA: ANGUIDAE) FOR THE
INTERIOR OF NORTH AMERICA
ELSHAFIE, Sara, University of California-Berkeley, Berkeley, CA, United States of
America, 94720-3140; HEAD, Jason, University of Nebraska-Lincoln, Lincoln, NE,
United States of America

Poikilothermic vertebrates such as lizards can offer viable proxies for terrestrial
climate based on measurable relationships between environment and body size. Ambient
temperature constrains body size in extant lizards, but this relationship remains to be
tested thoroughly in extinct forms. In this study, we show that mean annual
paleotemperature (MAPT) estimates based on body size in glyptosaurines (Squamata:
Anguidae) correspond to known histories of continental climate change through the
Middle Paleogene of the Great Plains and the Western Interior, but differ from existing
proxies for the Late Paleogene. We modeled the relationship between skull length and
snout-vent length (SVL) for extant anguimorphs and used these models to estimate SVL
in glyptosaurines based on fossil cranial material. We then applied the model relationship
between mass-specific metabolic rate, maximum SVL and minimum mean annual
temperature for extant Heloderma, the largest North American anguimorph, to body size
estimates of glyptosaurines to estimate paleotemperatures through the North American
Paleogene. We find that maximum body size remained approximately constant among the
largest glyptosaurines from the early Eocene to the early Oligocene, with estimated
MAPT of about 19-20°C in the Great Plains and Western Interior during this interval.
Our results are consistent with other local proxies for the early Eocene, but indicate
warmer early Oligocene temperatures than estimated from other proxies. Our results
imply that either MAPT remained above critical minimum temperatures for efficient
metabolism in large lizards, or that large glyptosaurines behaviorally maintained body
temperatures above ambient levels when temperatures were cooler in the late Paleogene.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

REVISION  OF  CRANIAL ANATOMY AND PHYLOGENETIC
RELATIONSHIPS OF AUSTRALERPETON COSGRIFFI (TETRAPODA:
TEMNOSPONDYLI)
ELTINK, Estevan, Universidade de Sido Paulo, Ribeirdo Preto, Brazil; LANGER, Max,
Univ Sao Paulo, Ribeirao Preto, Brazil

Australerpeton cosgriffi is the best known Paleozoic 'amphibian' (Tetrapoda:
Temnosponondyli) from Brazil. Known specimens were collected in the Serra do
Cadeado area, from the upper levels of the Rio do Rasto Formation (Late Permian,
Parana Basin). Previously published works focusing on the scales and postcranial
anatomy provided useful information on the morphology of the taxon, but its skull has
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never been described in detail. A comprehensive description of the skull material allowed
comparisons to other temnosponondyls, and the reassessment of its phylogenetic position,
which is currently unclear. Australerpeton cosgriffi has been alternatively associated with
Archegosauridae (Platyoposaurinae) or Rhinesuchidae. The first group includes 'stem-
stereospondyls' typical from the Late Permian of Eastern Europe, whereas the second
group encompasses basal Gondwanan stereospondyls from the Permian of the Karoo
Basin, South-Africa. To access the phylogenetic placement of Australerpeton cosgriffi, a
broad revision was performed, which resulted in a 36-taxon/221-character matrix. A
parsimony analysis conducted in TNT (10 000 replicates, TBR, Hold 10) resulted in four
most parsimonious trees (MPTs) with 706 steps. The strict consensus depicts a grade of
basal  Stereospondylomorpha including conventional  Archegosauridae. The
Stereospondyli clade includes Australerpeton cosgriffi as an apical Rhinesuchidae, a
clade further divided in three subgroups: Uranocentrodontinae (including
Uranocentrodon  senekalensis), Rhinesuchinae (including Rhinesuchus — whaitsi,
Rhineceps nyasaensis and Rhinesuchus broomianus) and Australerpetinae (including
Australerpeton cosgriffi, Laccosaurus watsoni, Broomistega putterelli, Rhinesuchus
capensis and Rhinesuchoides tenuiceps). The nesting of the long-snouted Australerpeton
cosgriffi within Rhinesuchidae implies an evolutionary convergence with the also long-
snouted Platyoposaurinae. Indeed, the rhinesuchid synapomorphies seen in
Australerpeton cosgriffi are concentrated in the occiput and posterior palatal regions.
Australerpeton cosgriffi is the first long-snouted stereospondyl, expanding the record of
Rhinesuchidae to non-African areas, and corroborating a Gondwanan origin of
Stereospondyli. Finally, the more recent temporal distribution of Rhinesuchidae, in
comparison with Platyoposaurinae, corroborates a Lopingian-Wuchiapingian age for the
Serra do Cadeado fauna, as already hinted by the presence of the dicynodont
Endothiodon.

Technical Session VIII (Thursday, November 6, 2014, 4:00 PM)

A MULTI-SCALE, GEOSPATIAL MODEL FOR IDENTIFYING PRODUCTIVE
FOSSIL LOCALITIES IN THE GREAT DIVIDE BASIN, WYOMING
EMERSON, Charles, Western Michigan University, Kalamazoo, MI, United States of
America, 49008; ANEMONE, Robert, UNC Greensboro, Greensboro, NC, United States
of America

Although paleontologists and paleoanthropologists use geological maps and expert
knowledge of their field study areas to identify potential fossil-bearing deposits, finding
fossiliferous localities in a traditional ground-based search still involves a good deal of
serendipity. Advances in geospatial science now allow investigators to determine rock
types, characterize depositional environments, and identify known geological units (e.g.,
formations and members) through analysis of geographical data and images from a
variety of remote sensing instruments. Supervised classifications of Landsat satellite
images using maximum likelihood and artificial neural network methodologies were used
to identify potentially productive Eocene mammalian fossil localities in the Great Divide
Basin, Wyoming. While these methods worked well in a general reconnaissance of this
10,000 square kilometer basin, false positive indications resulted from uncertainties
associated with the available geological maps. To improve this result, high resolution
Worldview 2 satellite images of selected areas with concentrations of potential localities
from the Landsat analysis were analyzed using GEographic Object-Based Image Analysis
(GEOBIA) techniques, which segment digital images into spectrally homogeneous 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 and spatial
characteristics of the image objects that represent a highly productive locality (Tim's
Confession, WMU-VP-220) were used to build a signature that in turn identified similar
image objects throughout the areas covered by the high resolution images. During the
summer field season of 2013, thirty one locations that would not have been spotted from
the road in a traditional ground survey were visited. At thirteen of these locations,
vertebrate fossils were recovered, leading to the documentation of twenty five new fossil
localities. Supported by NSF-BCS 1227329 to RL Anemone and CW Emerson.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

DIVERSITY OF EOCENE ANTARCTIC SAND TIGER SHARKS
(CHONDRICHTHYES, ODONTASPIDIDAE): CLIMATIC CONTROLS OR
IMPLICATIONS FOR NURSERY AREAS?
ENGELBRECHT, Andrea, University of Vienna, Vienna, Austria; KRIWET, Jiirgen,
University of Vienna, Vienna, Austria; MORS, Thomas, Swedish Museum of Natural
History, Stockholm, Sweden; REGUERO, Marcelo, Museo de La Plata, La Plata,
Argentina

The Palacogene was one of the most important time intervals for global climatic
changes. It was characterized by extensive greenhouse conditions during the Early
Eocene climatic optimum resulting in an important interval of global warming, which
lasted until the end of the middle Eocene (ca. 37 Ma) and which can be used for inferring
consequences of future global warming. One of the general assumptions is that marine
fishes were affected. Nevertheless, the impact of greenhouse conditions on marine fishes
has not yet been analyzed in detail. Eocene marine deposits of Antarctica yielded the
most diverse Palacogene cartilaginous and bony ichthyofaunas from the Southern
Hemisphere to date, which have helped to understand the impacts of climate fluctuations
on marine fishes in deep time. Eocene marine vertebrate remains are very common in
sediments of the La Meseta and Submeseta Formations on Seymour Island (Antarctic
Peninsula), which are generally subdivided either into three transgressive-regressive
cycles (Units I-III) or seven major lithofacies (TELMs 1-7). Remains of diverse fish
assemblages are very common throughout the Antarctic Eocene with isolated
chondrichthyan teeth and rare placoid scales being the most abundant vertebrate remains.
So far, members of 24 genera have been described. Odontaspidid sandtiger sharks (e.g.,
Carcharias, Palaeohypotodus, Striatolamia) seemingly dominate the chondrichthyan
associations, while other groups are less numerous. All available data imply an increase
in species richness from TELM 1-5 (late Palacogene-middle Eocene) with Striatolamia
macrota, a rather large predator with bipolar distribution in the Eocene being the
dominant element. A cold-water adapted chondrichthyan fauna obviously becomes
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established from TELM 4 onwards. The overwhelming dominance of the sand tiger
shark, Striatolamia macrota, in the fossil assemblages of TELMs 3-5 representing
abundant juveniles and adults as inferred from tooth height indicates that the coastal
waters of Antarctica might have served as a nursery area for these sharks. A similar
pattern is found in the extant sand tiger shark, Carcharias taurus, which uses nursery
areas to give birth to its young. Neonates and juveniles spend their first few weeks,
months or even years in these nursery areas as they provide shelter and protection from
larger predators. Here, we present detailed analyses of Eocene Antarctic sand tiger sharks
for understanding their abundance fluctuations and for identifying potential Eocene
Antarctic nursery areas.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

NEW RODENTS FROM THE LATE OLIGOCENE FOSSIL LAGERSTATTE
ENSPEL, GERMANY
ENGLER, Thomas, Steinmann-Institut, Universitdit Bonn, Bonn, Germany; MARTIN,
Thomas, Steinmann-Institut, Universitit Bonn, Bonn, Germany

Articulated skeletons of eomyids, a biostratigraphically important family of fossil
rodents, are solely known from the late Oligocene Fossil Lagerstitte Enspel in the
Westerwald (Germany). So far only one eomyid taxon, Eomys quercyi, had been
represented by one incomplete and one complete skeleton. The complete skeleton is most
remarkable for its soft part preservation because it provides the oldest evidence for
gliding in rodents. Here we report the first skeletal find of Eomyodon, which in Enspel
was previously known only from isolated teeth found in bird pellets. This partial skeleton
preserves most of the skull and extremities, and also includes the soft tissue body outline.
By x-ray investigation almost dissolved bones and cartilaginous structures could be
detected that are not visible under the light microscope. The skeleton was reconstructed
three-dimensionally based on pCT data, enabling the identification of teeth completely
covered by bone. It shows a generalized rodent bauplan with an estimated body mass by
means of femur length of about 10 g. While smaller than Eomys quercyi, the fused
epiphyses as well as the absence of deciduous dentition argue for a fully grown adult. The
lengths and proportions of the phalanges indicate a terrestrial lifestyle, and the preserved
soft parts do not provide any adaptations for gliding. Eomyids represent the predominant
mammalian remains in bird pellets from Enspel. By a detailed study of the pellets,
besides teeth of eomyids, teeth of glirids and cricetids were found, indicating the
presence of two rodent families previously not known from Enspel.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

RESOLUTION AND ACCURACY OF 3-DIMENSIONAL MODELS OF
SPECIMENS USING PHOTOGRAMMETRY AND IMAGE STACKING
SOFTWARE

ENGLISH, Lauren, The University of Texas at Austin, Austin, TX, United States of
America, 78724; BROWN, Matthew, The University of Texas at Austin, Austin, TX,
United States of America

Photogrammetry is a relatively inexpensive and more portable method of digitizing
the three-dimensional surface morphology of specimens through the use of digital images
from a camera instead of a laser surface scanner. However, when photographing
specimens that have considerable depth it can be difficult or impossible to keep the entire
specimen in focus in each image, which has the potential to influence how
photogrammetry software pieces together the images to build the 3D model. This is
particularly challenging in the case of very small specimens, because in order to capture
more detail, the specimen must fill the frame of the camera, which requires the camera to
be relatively close to the specimen and the closer an object is to the camera, the more
narrow the region in focus will be.

Image stacking is a technique whereby multiple images in the same field of view, but
at different focal distances, are digitally combined to create a single image with most or
all of the object of interest in focus. This technique in conjunction with traditional
photogrammetry has the potential to generate three-dimensional models with high levels
of detail without sacrificing accuracy or requiring large numbers of photographs taken at
slightly different angles. However, there is also potential for details to be lost or image
misalignments to occur and be amplified when processing images through these
additional steps.

To determine how combining image stacking with photogrammetry influences
precision and accuracy, models of several objects of known dimensions and varying
surface complexity were generated using the same sets of images from the same camera.
Two models were created of each object, the first with photogrammetry software alone
and the second by processing the original images with image stacking software before
imputing the files into the photogrammetry software. The dimensions of these models
were then compared to each other and to the dimensions of the original objects. The
effects of incorporating image stacking on the precision and accuracy of these models
will be discussed for each object and recommendations made for which types of
specimens should be digitally modeled in this way.

Symposium 1 (Wednesday, November 5, 2014, 9:00 AM)

LONG BONE HISTOLOGY, GROWTH, AND THE 'BLOOD' OF
ARCHAEOPTERYX
ERICKSON, Gregory M., Florida State University, Tallahassee, FL, United States of
America, 32306-4295; RAUHUT, Oliver W., Bayerische Staatssammlung fiir
Paldontologie und Geologie, Miinchen, Germany; ROPER, Martin, Museum Solnhofen,
Bahnhofstrae 8, Solnhofen, Germany; LOCHNER, Eric, Florida State University,
Tallahassee, FL, United States of America; NORELL, Mark A., American Museum of
Natural History, New York, NY, United States of America

Archaeopteryx is the oldest and most primitive known bird (Avialae). It is believed
that growth and energetic physiology in basalmost birds such as Archaeopteryx were
inherited in their entirety from non-avialan dinosaurs. We report that long bones sampled
from the Eichstétt, Munich and Solnhofen Archaeopteryx specimens are composed of
sparsely vascularized, parallel-fibered bone. This bone type is uncharacteristic of non-
avialan dinosaurs, whose bones are typically woven fibered and highly vascularized. Our
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previous discovery of a scale-dependent maniraptoran histological continuum explains
these findings. Archaeopteryx and other small basalmost birds show retention of the
phylogenetically earlier paravian dinosaur condition. Growth analysis for Archaeopteryx
suggests these animals showed maximal growth rates like non-avialan dinosaurs,
considerably slower than living precocial birds, but still within the lowermost range for
endothermic vertebrates. The first birds were simply feathered dinosaurs with respect to
growth and energetic physiology. In addition our data suggest that all known
Archaeopteryx specimens represent immature individuals. During analysis of the Munich
specimen we discovered red, spheroid objects, similar to those described in non-avialan
dinosaurs, and hypothesized to be blood cells. The diameters and range of sizes for the
structures are biologically inconsistent with erythrocytes. Elemental maps of the
inclusion regions using X-ray spectroscopy (EDS) suggest they are phyllosilicate
minerals.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

PALEOGENE SURFACE UPLIFT AND ITS IMPACT ON TERRESTRIAL
PALEOENVIRONMENTS AND MAMMALIAN COMMUNITIES IN WESTERN
NORTH AMERICA
ERONEN, Jussi, Biodiversity and Climate Research Centre , Frankfurt, Germany;
JANIS, Christine, Brown Univ, Providence, RI, United States of America;
CHAMBERLAIN, C. Page, Stanford University, Stanford, CA, United States of
America; MULCH, Andreas, Biodiversity and Climate Research Centre, Frankfurt,
Germany

The apparent lack of change in the mammalian faunas across the Eocene—Oligocene
boundary (about 33 Ma) in North America is strongly debated in the paleontological
community. Here we document the existence of a consistent pattern between precipitation
estimates, faunal structure, and response to changing topographic boundary conditions
throughout the Paleogene. Topographic reorganization of large parts of western North
America impacted mammalian dispersal and community structure during the Eocene.
This interval of tectonically-driven surface uplift in North America took place between
50 and 37 Ma ago. Regional surface uplift caused large-scale reorganization of
precipitation patterns, and according to our data, the mammalian faunas adapted to these
changes and high elevation paleoenvironments. We see large changes in mammalian
community dynamics that reflect changes in precipitation regime during the Eocene,
especially at the transition between the North American Land Mammal Ages (NALMAs)
Wasatchian—Bridgerian (50 Ma), Bridgerian—Uintan (46 Ma), and Duchesnean—
Chadronian (37 Ma). These changes correspond to the radiation of artiodactyls, matched
by the terminal decline of primates. Among the ungulates, extinctions occurred in
lineages that retained bunodont or semi-lophed teeth indicative of a diet of softer browse.
Despite a temporal resolution based on land mammal ages, it is obvious that most of the
changes in our records occur between 50-37 Ma, suggesting that these were not
contemporaneous with the Paleocene—Eocene Thermal Maximum (55 Ma), the Early
Eocene Climatic Optimum (52—50 Ma), or the Eocene—Oligocene boundary (34-33 Ma),
but rather developed in concert with surface topography in western North America. We
suggest that the relative lack of change around the Eocene—Oligocene boundary reflects
the fact that mammalian faunas were already pre-adapted to cooler and drier conditions
before this transition, resulting from the effects of earlier surface uplift

Poster Session I (Wednesday, November 5, 2014, 4:15 - 6:15 PM)

THE INHIBITORY CASCADE AS A GENERAL MECHANISM FOR
INTEGRATION IN THE MAMMALIAN PRIMARY DENTITION

EVANS, Alistair, Monash Univ, Monash University, Australia

Molar teeth are a defining feature of mammals, not being present in other vertebrates.
Two characteristics of molar teeth are responsible for their importance to mammalian
ecology and evolution: precise alignment and high complexity. Both of these features
enable efficient mechanical breakdown of food to fuel the high metabolic rate of
mammals. The precise occlusion of molars is enabled by the very high degree of
integration both along the tooth row and between occluding teeth. Earlier work has
shown that molar teeth in most mammals develop and evolve according to a strict pattern
that controls the relative sizes of the molars, termed the inhibitory cascade (IC). This
macroevolutionary pattern extends from early mammals through to modern mammal
groups.

Here, this work is extended to show that the IC pattern in molars is part of a more
general system of patterning in mammalian teeth. I develop and show support for a
number of hypotheses regarding tooth patterning in recent and fossil mammals, namely:
(1) deciduous premolars also follow the IC pattern, but often in the reverse direction
compared to the molars; (2) the IC pattern in upper and lower tooth rows is integrated and
varies together in individuals and throughout evolution; (3) postcanines in pinnipeds and
polydont odontocetes, and the continuously-replaced molars in the nabarlek (Petrogale
concinna), follow the IC pattern; (4) the IC mechanism has greatest influence on the
primary dentition, and is reduced in the secondary dentition; (5) there are common
developmental controls for the IC pattern and dental complexity; and (6) many reptile
dentitions lack the IC pattern. Confirmation of these hypotheses will clarify the
organizing principles of the sophisticated developmental mechanisms responsible for the
highly integrated mammalian dentition, but also add to the limitations on evolutionary
potential in mammalian dentitions.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

A NEW, LARGE-BODIED TERRESTRIAL CROCODYLIFORM FROM THE
LATE CRETACEOUS OF SUDAN
EVANS, David, Royal Ontario Museum, Toronto, ON, Canada, ON; SALIH, Khalaf, Al-
Neelain University, Khartoum, Sudan; BUSSERT, Robert, Technische Universitit
Berlin, Berlin, Germany; KLEIN, Nicole, Staatliches Museum fiir Naturkunde Stuttgart,
Stuttgart, Germany; EISAWIA, Ali, Al-Neelain University, Khartoum, Sudan;
MUELLER, Johannes, Museum fuer Naturkunde Berlin, Berlin, Germany

Peirosauridae is a clade of tall-snouted, presumably terrestrial crocodyliforms that
had a Gondwanan distribution in the Cretaceous. Although several complete peirosaurid
skulls are known, their fossil record is generally poor. The Upper Cretaceous Wadi Milk
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Formation of northern Sudan has yielded a rich assemblage of fossil vertebrates, and new
fieldwork in this unit has uncovered a high diversity of crocodyliforms. Here we describe
a new peirosaurid from this unit, which is a rare record of this clade from the Cretaceous
of eastern Africa and is notable for its large size relative to previously described taxa. The
material consists of articulated right and left anterior dentary and splenial segments, with
two complete teeth and multiple broken tooth bases, and an almost complete fused frontal
complex. Both specimens were recovered in situ from a coarse-grained conglomerate at
the base of a small channel. The new material differs from other members of
Peirosauridae in that the maximum diameter of the enlarged first dentary alveolus
exceeds that at the fourth position and hosted an anteriorly directed tooth, and the anterior
margin of the dentary symphysis distinctly squared-off in dorsal view.

In order to assess the systematic position of the Wadi Milk peirosaurid, both
specimens were coded into the data matrices of two recent crocodyliform analyses
focused on Mesozoic Crocodyliformes. The new Sudanese taxon is a peirosaurid and
forms a close relationship to Hamadasuchus and Lomasuchus in all analyses.

The new Sudanese taxon is notable for its large size compared to most Cretaceous
peirosaurids. The estimated size of the skull, based on comparison with a complete skull
of Hamadasuchus (ROM 52620), is approximately 70 cm, with an estimated total body
length of approximately 5 m. This is about twice as large as other taxa. Peirosaurids are
presumed to be terrestrial predators due to their tall snouts, forwardly directed nares and
laterally directed orbits. Theropod dinosaur material from the Wadi Milk Formation is
rare, and is typically from modestly sized taxa. The large size of the Sudan peirosaurid
suggests that it may have competed with theropod dinosaurs as a top terrestrial predator.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

THE POWER OF THE POSTCRANIUM: A REAPPRAISAL OF THE
IMPORTANCE OF CAREFUL CONSIDERATION OF 'UNSEXY' BONES FOR
PHYLOGENETIC INFERENCE IN CROCODYLIFORMES

EVERS, Serjoscha, Ludwig-Maximilians-Universitdt, Munich, Germany; BRONZATI
FILHO, Mario, Ludwig-Maximilians-Universitit, Munich, Germany; RAUHUT, Oliver
W., Bayerische Staatssammlung fur Palaontologie und Geologie, Munchen, Germany

Crocodyliformes represents the most successful clade among the pseudosuchian line
of Archosauria. They first appeared during the Late Triassic, and in contrast to the semi-
aquatic lineages of the living forms, fossil representatives developed large ecologic
diversity, ranging from terrestrial to marine environments. Modifications of the
postcranium played a major role in the adaptation to these distinct habitats. However, the
postcranial part of the skeleton is poorly represented in phylogenetic hypotheses of the
group, and postcranial data commonly accounts for only 8.5-20 % of the matrix size. As
many fossil crocodyliforms are found with substantial postcranial remains, an increase of
character coding for this region is generally possible.

A caudal vertebra from the Kem Kem assemblage from the Cenomanian deposits of
Morocco was the starting point for new research on morphological characters of this part
of the skeleton. Here, we propose several morphological characters for caudal vertebrae.
These elements are, although commonly found and occasionally used as type material for
crocodyliform taxa, often insufficiently described and figured even in otherwise detailed
osteological descriptions of more completely preserved taxa. Also, caudal vertebrae are
largely ignored in phylogenetic analyses (commonly 0.3-1 % of characters). While caudal
characters in most existing phylogenetic matrices are limited to the form of the
intercentral articulations, we recognize several phylogenetically informative traits in the
position and orientation of vertebral landmarks, such as the relative position of the
transverse processes to the level of the neural canal.

We show that a) the morphology of caudal vertebrae varies systematically between
crocodyliform taxa, that b) these variations can be translated into meaningful characters
for cladistic analysis, and that c¢) main patterns of crocodyliform phylogeny can be
recovered from caudal vertebrae. Based on our results, we propose that postcranial
remains should receive more attention in both the original description of fossil material
and phylogenetic analyses, as they can help reveal phylogenetic information for
Crocodyliformes. Future work should aim to integrate more characters from the
postcranium in existing, cranial-skewed datasets in order to further refine the resolution
of crocodyliform phylogenetic hypotheses.

Technical Session VII (Thursday, November 6, 2014, 8:15 AM)

TAXONOMY AND ONTOGENY OF PROTEROSUCHIDAE (DIAPSIDA:
ARCHOSAUROMORPHA): IMPLICATIONS FOR THE TEMPO AND MODE
OF EARLY ARCHOSAURIFORM EVOLUTION
EZCURRA, Martin, University of Birmingham, Birmingham, United Kingdom;
BUTLER, Richard, Univ of Birmingham, Birmingham, United Kingdom
Archosauriforms include archosaurs and several Permo-Triassic diapsid groups, such
as proterosuchids, erythrosuchids, proterochampsids, euparkeriids and doswelliids. The
phylogenetic position of Proterosuchidae as the earliest-branching group of
archosauriforms means that it is a critically important clade for understanding the
successful evolutionary radiation of this group during the Mesozoic. Proterosuchids are
best sampled from the earliest Triassic of South Africa, with more than 20 specimens
known. These specimens form the basis for four nominal species: Proterosuchus fergusi,
Chasmatosaurus vanhoepeni, Chasmatosaurus alexanderi and Elaphrosuchus rubidgei.
However, interpretations of the taxonomy of the South African proterosuchids have been
complex and widely divergent, and P. fergusi is currently considered the only valid
species. Ongoing discovery of well-preserved specimens continues to improve sampling
of South African proterosuchids and provides an impetus to revisit their taxonomy. Based
upon a comprehensive re-examination of proterosuchid specimens in collections
worldwide we conclude that the holotype of 'P. fergusi' is undiagnostic. Qualitative and
quantitative analyses indicate that C. vanhoepeni and C. alexanderi are valid species, and
we recognize a third new species of Chasmatosaurus based on a single, previously
described specimen (NMQR 880). Using this new taxonomy we qualitatively and
quantitatively analyzed the cranial ontogenetic development of C. vanhoepeni based on
13 specimens. Through ontogeny, the skull of C. vanhoepeni became proportionally
taller, the infratemporal fenestra larger, and the teeth more numerous with apicobasally
shorter crowns. The elongated snout and enlarged premaxilla that are characteristic of
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proterosuchids underwent isometric growth. Our results indicate that the species richness
of earliest Triassic archosauriforms is greater than previously appreciated, but
archosauriform morphological disparity remained low and did not expand until the late
Olenekian-early Anisian. The overall cranial morphology of juvenile proterosuchids
resembles that of the non-archosauriform archosauromorph Prolacerta, and adult
specimens acquire a more erythrosuchid-like morphology. Accordingly, peramorphic
events may have driven the early evolution of the archosauriform skull. This new
information provides a basis for the future identification of more punctual heterochronic
events during the early evolution of Archosauriformes.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

EVOLUTION OF SAURISCHIAN DENTITION
FABBRI, Matteo, University of Bristol, Bristol, United Kingdom; BENTON, Michael,
Univ of Bristol, Bristol, United Kingdom; STUBBS, Tom, University of Bristol, Bristol,
United Kingdom; PUTTICK, Mark, University of Bristol, Bristol, United Kingdom;
HONE, Dave, University of Bristol, Bristol, United Kingdom

Saurischian dinosaurs originated as carnivores, but several taxa evolved herbivorous
and omnivorous diets. Through the Mesozoic, different ecomorphological groups came
and went, defined by their jaws and teeth. In order to characterize how many times and
when diets evolved in Saurischia, we used morphometric, disparity and evolutionary rates
analyses on 150 taxa belonging to the main clades of Theropoda and Sauropodomorpha.
These methods are used to explore the diversity of form through time and between
subclades, and they identify times when evolution was unusually fast or slow. The
calculations are based on 30 characters, including aspects of tooth shape, tooth count,
presence or absence of a rhamphotheca, and shape of the jaws. The aim of this study is to
quantify volumes of morphospace occupied by the different clades and the disparity in
their tooth morphologies. In addition, the overlap of different morphospace clusters gives
important information about convergent events through time or between taxa of the same
age. With disparity analysis, the amount of diversity in tooth shape is quantified among
genera and subclades through time and mass extinctions. Evolutionary rates are
calculated to determine how fast a clade evolved related to changes in dentition and
dietary shifts, testing if a particular diet favored radiation in a clade or if the radiation and
diversification of taxa are not related to feeding innovations. Various evolutionary
models (Brownian, Early Burst, Trend and Ornstein-Uhlenbeck) allow for the
reconstruction of a realistic model of evolution. Moreover, this study tests correlations
between dietary shifts, innovation in dentition and variation in body size in order to
quantify potential relationships. Within Theropoda, while convergent dentition is found
in the biggest theropods that appeared at different times, changes in tooth morphology
and the tooth reduction characterizing the dentition of smaller theropods are more
dramatic, implying high evolutionary rates. Moreover, high diversification of diets is
found in Avialaec. Within Sauropodomorpha, the three main clades (Prosauropoda,
Macronaria and Diplodocoidea) are distinguished and separated in the resulting
morphospace, showing different dentitions for different specialized dietary preferences.

Technical Session I (Wednesday, November 5, 2014, 9:15 AM)

EXTREME NASAL DOMING IN NEW MATERIAL OF THE PLEISTOCENE
ALCELAPHINE  RUSINGORYX  ATOPOCRANION  (ARTIODACTYLA,
BOVIDAE) FROM RUSINGA ISLAND, KENYA: RE-DESCRIPTION AND
FUNCTIONAL ANALYSIS

FAITH, J. Tyler, University of Queensland, Brisbane, Australia; O'BRIEN, Haley, Ohio
University, Athens, OH, United States of America; TRYON, Christian, Harvard,
Cambridge, MA, United States of America; JENKINS, Kirsten, University of Minnesota,
Minneapolis, MN, United States of America; PEPPE, Daniel, Baylor University, Waco,
TX, United States of America

Originally described from a partial basicranium, the taxonomic validity of the extinct
alcelaphine bovid Rusingoryx atopocranion has been the subject of debate since its
discovery in 1984. Here we present a revised diagnosis based on novel and complete
cranial material recovered from recent excavations of the Pleistocene Wasiriya Beds of
Rusinga Island, Kenya. These excavations uncovered a mass death assemblage with a
minimum of 11 individuals, including well-preserved skulls of 6 adults and 1 juvenile.
Adult skulls reveal an extreme degree of ossified nasal doming that distinguishes R.
atopocranion from all other alcelaphines. The addition of new morphology to an
alcelaphine character matrix was analyzed using parsimony and Bayesian phylogenetic
analyses. Results show 95% support at the node separating Rusingoryx from its sister
taxon, Megalotragus, and further validates R. atopocranion as a taxonomic entity.

We explored three hypothetical functions for the bony crest. Thermoregulation, visual
display, and sound production were examined by combining archosaur analogs (e.g.,
hornbills and lambeosaurine hadrosaurs), computed tomographic (CT) scanning, 3-D
model building (Avizo v. 7.0), demographic statistics, and physical models of sound
production and propagation through airways. In the CT-scans, evidence for expanded
cranial thermoregulatory structures (turbinates and open-ended sinuses) was not
observed. Age profiles generated from dental eruption and wear patterns show a mixed
juvenile/prime dominated assemblage that likely contains males and females. Within this
sample, sexual dimorphism may be captured; however, all adult skulls show similar
degrees of doming. The vocal apparatus was partially reconstructed from internal and
external cranial morphology, and the potential for phonic modification was tested using
bioacoustic models. The internal morphology, reconstructed from CT scans, reveals an
elongate nasal tract that terminates ventrally in a sinusoidal trajectory toward the
oropharynx. When length and width measurements are incorporated into physical models
for harmonic wave production, the capacity for sound modification within this structure
is between 248 and 746 hertz. Enlarged maxillary and palatine sinuses underlying the
nasal tract may have further functioned as resonating chambers. Low-frequency nasal
vocalization is currently the best supported hypothesis for the function of the Rusingoryx
ossified dome.
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Symposium 2 (Thursday, November 6, 2014, 4:00 PM)

THE BIRTH OF A DINOSAUR TRACK: SUB-SURFACE 3-D MOTION
RECONSTRUCTION AND DISCRETE ELEMENT SIMULATION REVEAL
FOOTPRINT 'ONTOGENY'
FALKINGHAM, Peter, Royal Veterinary College, London, United Kingdom; GATESY,
Stephen, Brown University, Providence, RI, United States of America

Footprints, both modern and fossil, represent sedimentary distortions that provide
anatomical, functional, and behavioral insight into trackmaker biology. Such
interpretations can benefit from understanding the mechanisms of footprint formation.
Yet the development of track morphology is obscured by both foot and sediment opacity,
which conceals animal-substrate and substrate-substrate interactions. We used X-ray
Reconstruction of Moving Morphology (XROMM) to image and animate the hind limb
skeleton of guineafowl traversing a dry, granular material. The reconstructed 3-D foot
motion was integrated with a validated substrate simulation employing the Discrete
Element Method (DEM), resulting in a quantitative model of limb-induced substrate
deformation. By defining sedimentary layers based on initial particle position, we were
able to observe the track at multiple levels throughout its formation, and thus link
morphological features of tracks with the motion of the foot, both at the surface and at
depth. What was initially most striking was that even in loose, granular sediment, tracks
with high definition were formed throughout the track volume beneath the sediment-air
interface. Transmission played only a very minor role, with most observable deformation
occurring close to the path of the foot. Despite the appearance of clear tracks on multiple
surfaces, which could easily be misinterpreted as shallow tracks, none accurately
represented the geometry of the foot due to its oblique interaction with the sediment.
Linking the DEM and XROMM techniques has allowed for a direct correlation between
track features and foot motions, and serves to illustrate the complexities inherent in
interpreting fossil tracks in light of track maker, behavior, or function.

Poster Session 111 (Friday, November 7, 2014, 4:15 - 6:15 PM)

THE EVOLUTION OF OCCLUSAL ENAMEL COMPLEXITY IN
THEROPITHECUS OSWALDI (PRIMATES, CERCOPITHECIDAE)
FAMOSO, Nicholas, University of Oregon, Eugene, OR, United States of America,
97403; FROST, Stephen, University of Oregon, Eugene, OR, United States of America
The Theropithecus oswaldi lineage is among the most common mammalian genera
during the African Plio—Pleistocene. Known from all regions of the continent, it is an
important ecological and biochronological indicator throughout Africa. Three chrono-
subspecies are typically recognized. From oldest to youngest these are T. o. darti, T. o.
oswaldi, and T. o. leakeyi. Functional morphology, enamel carbonate isotopes, and
microwear analysis suggest it was a terrestrial grazer. Over its more than 3.5 million
years of evolution this lineage shows a number of evolutionary trends in morphology
including: increase in body and molar size, shortening and deepening of the rostrum, and
greater attachment areas for the muscles of mastication. An additional trend that has been
proposed is an increase in molar enamel complexity associated with its grazing behavior.
To test the hypothesis of subspecies-level complexity differences between 7. o. darti,
T. o. oswaldi, and T. o. leakeyi, we calculated the Occlusal Enamel Index (OEI) of 19
individuals; 7 from 7. o. darti, 7 from T. o. oswaldi, and 5 from T. o. leakeyi. We
restricted our sampling to the M2 to eliminate the effect of tooth position. After
calculating the OEI of these teeth, we performed an analysis of variance (ANOVA) with
subspecies as the independent variable and OEI as the dependent variable. We
additionally performed an analysis of co-variance (ANCOVA) with taxonomy and sex as
independent factors, true occlusal area (a proxy for body size) and geologic age as
continuous independent factors, and OEI as the dependent factor to account for these
confounding variables. Our ANOVA suggests that subspecies (p = 0.4253) is not
significant for OEI. The ANCOVA indicates that taxonomy (p = 0.9953), sex (p =
0.9817), true occlusal surface area (p = 0.8339) and geologic age (p = 0.6036) are not
significant. Our preliminary results suggest that there is no statistical difference in OEI
between the three subspecies. However, the means for each subspecies (7. o. darti = 5.06,
T. o. oswaldi = 4.97, and T. o. leakeyi = 5.54) do show T. o. leakeyi, the most recent
subspecies, to have a higher OEI value than the other two subspecies, suggesting that
more data is needed to tease apart the relationship between the taxa. We expect
subspecies-level complexity differences to be small, but these differences are not
significant with our current sample size.

Education and Outreach Poster Session (Poster displayed November 5 — 8)

DIGITAL SPECIMENS IN THE HIGH SCHOOL CLASSROOM
FARKE, Andrew, Raymond M. Alf Museum of Paleontology, Claremont, CA, United
States of America, 91711; GAY, Robert, Mission Heights Preparatory High School, Casa
Grande, AZ, United States of America; LEPORE, Taormina, Harmony School of
Science-High, Sugar Land, TX, United States of America

Relatively cheap and fast digitization of fossil specimens facilitates use of digital
specimens within the classroom and offers unique learning opportunities for students. A
pilot collaboration between paleontologists and educators in California, Arizona, and
Texas engages students in grades 9—12 in all phases of specimen digitization and usage.
High school student volunteers in California use laser scanning and photogrammetry to
digitize vertebrate fossils from museum collections, which are then available to the
scientific community and general public. Students worldwide can access and utilize these
specimens to learn the process of scientific research and writing within the context of
research projects on comparative anatomy and biomechanics. These projects have been
successfully implemented in the high school environment, but could be adapted for
earlier grades. Students at a Texas public charter school have used the digital specimens
to conduct research projects comparing nimravids with modern felids and analyzing
cranial morphology in early horses. At a public charter school in Arizona, students are
creating a digital archive of specimens in the school’s collection to make them accessible
to researchers. For classrooms with access to a 3D printer, physical copies of specimens
can be produced for easier study away from a computer screen. Benefits to students
include hands-on access to primary scientific data, the potential to contribute to the
scientific process, the development of keen scientific writing and research skills, and a
deeper appreciation of how technology allows advancements in our understanding of the
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natural world. Current obstacles hindering a broader incorporation of digital fossils into
the classroom include a lack of scanned specimens available for educational use, a
scarcity of prepared lesson plans, technology limitations within classrooms, knowledge of
the existence of these resources, and mixed educator comfort levels with the technology.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

A NEW BAIRDEMYS SPECIES (PLEURODIRA: PODOCNEMIDAE) FROM
THE MARINE CAPADARE FORMATION, MIDDLE MIOCENE OF
VENEZUELA
FERREIRA, Gabriel, Fac. de Filosofia, Ciénc. e Letras de Ribeirdo Preto/USP, Ribeirdo
Preto - SP, Brazil; RINCON, Ascanio, Laboratorio de Paleontologia, Instituto
Venezolano de Investigaciones Cientfficas (IVIC), Caracas, Venezuela; LANGER, Max,
Fac. de Filosofia, Ciénc. e Letras de Ribeirdo Preto/USP, Ribeirdo Preto, Brazil;
SOLORZANO, Andres, Laboratorio de Paleontologia, Instituto Venezolano de
Investigaciones Cientfficas (IVIC), Caracas, Venezuela

The genus Bairdemys has recently been expanded with the addition of two new
species: Bairdemys healeyorum and B. miocenica, totaling six species. The first of these
new species extended the temporal range (from the Oligocene to the Miocene) and
geographical range (from the Venezuelan Caribbean to the USA) of the genus. Here we
present an almost complete and well preserved skull from the karstic deposits of the
middle Miocene Capadare Formation, Cerro Mision, northwestern Venezuela. Based on
its geology and fossil content, the depositional environment of the Capadare Formation is
interpreted as an offshore shallow sea. The specimen bears all Bairdemys
synapomorphies, such as the small and slit-like antrum postoticum, a ventral vertical
flange in the squamosal, and the eustachian tube separated from the fenestra postotica.
Several unique characters were identified in the specimen: the jugal/maxilla contact is
above the labial ridge, and does not form its base, as in all other Bairdemys species; there
are two crests on the dorsal surface of the quadrate, whereas B. venezuelensis and B.
hartsteini have only one; the crista supraoccipitalis is not longer then the caudal margin
of the squamosal; and there is an additional scale covering the parietal, postorbital, and
quadratojugal, absent in other Bairdemys species. The specimen was coded and included
in a large phylogenetic character/taxon matrix for the Pelomedusoides and a preliminary
analysis confirmed its assignment to Bairdemys, with a close relationship to B.
venezuelensis. The new specimen adds information on the habitats occupied by
Bairdemys turtles. Previously known species were all found in sediments deposited in
brackish or estuarine waters, suggesting that these turtles had some tolerance of salt
water. This is corroborated by the present data, which hint at the capacity of these
podocnemid turtles to live in exclusively marine environments.

Technical Session XV (Saturday, November 8, 2014, 12:00 PM)

THE FLOCCULAR COMPLEX: NEUROANATOMY AS A TOOL TO UNVEIL
PALEOECOLOGY

FERREIRA-CARDOSO, Sérgio, DCT/FCT-UNL & Geociéncias/UE, Lisbon, Portugal;
ARAUJO, Ricardo, IST/UL, MIN, SMU, ML, Lisbon, Berlin, Portugal;
CASTANHINHA, Rui, Instituto Gulbenkian de Ciencia & Museu Da Lourinha, Oeiras,
Portugal; WALSH, Stig, National Museums Scotland, Edinburgh, United Kingdom;
MARTINS, Rui M.S., IST/UL, UNL, ML, Lisboa, Portugal; MARTINS, Gabriel G.,
IGC, Oeiras, Portugal

Comparative neuroanatomy in vertebrate evolution provides deep insights into how
brain structures evolved through time, their functions and relative importance. A central
principle in neuroanatomy is that there is a relation between relative neural tissue volume
and its functional importance. The floccular complex of the cerebellum, formed by the
flocculus and the ventral paraflocculus (housed in the floccular fossa), integrates visual
and vestibular information and is responsible for the vestibulo-ocular reflex, smooth
pursuit and gaze holding (movements of the eye to fix an object in motion). The ubiquity
and universal function of this complex led us to hypothesize that the floccular complex
relative volume might be a proxy to infer animals' ecology. Some authors referred to
variations of the floccular complex volume and its relation with body mass with putative
increased vision capacity and body agility. However, no comprehensive study has yet
been performed in order to address this issue.

We analyzed brain cavity endocasts from diverse extinct and extant taxa to assess the
relationship between the floccular complex volume and ecological variables. We tested
the following hypotheses: 1) there is a correlation between optic lobes and floccular
complex volume; 2) there is a negative allometry relation between the floccular complex
volume and body mass; 3) floccular complex volume varies according to locomotion type
and feeding habits. We integrated data from distinct taxa and associate floccular complex
size patterns with specific ecological niches. The emydopoid dicynodont Niassodon
mfumukasi is an interesting outlier given that the floccular complex relative volume to its
brain volume is unexpectedly large. This ratio is 1.9%, comparable to that of some
passerine birds well known for their agility (e.g., swallows), which might indicate that a
direct relationship between floccular size and behavior is far from being well understood.

Poster Session IV (Saturday, November 8, 2014, 4:15 - 6:15 PM)

USING A PHYLOGENETIC FRAMEWORK, PHYLOGENETIC DIVERSITY,
AND GEOMETRIC MORPHOMETRICS TO COMPARE THE RELATIONSHIP
BETWEEN DIVERSITY AND DISPARITY IN MONITOR LIZARDS
FERRER, Elizabeth, University of California, Berkeley, Berkeley, CA, United States of
America, 94720

In paleontological diversity studies, considerable emphasis has been placed on
developing methods for counting taxa. Although these methods may be used in
phylogenetic context, they rarely account for phylogenetic depth. Previously, I have used
Phylogenetic Diversity (PD) to demonstrate that loss or gain of a certain number of taxa
may differentially affect the higher-level diversity in a community or group depending on
the taxa involved and their phylogenetic isolation from other taxa. Such methods,
common in extant community studies, can be useful to paleontology because they
account for the level of relatedness. Paleobiodiversity studies differ from extant
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biodiversity research because the data are diachronous, so I assessed PD at multiple time
bins.

This study extends that research to look at how disparity might relate to shifts in
phylogenetic diversity along with taxic counts. Here, I focus primarily on monitor lizards
because they are considered morphologically conservative, and their current diversity
patterns vary by region. To understand their current disparity patterns, I performed
geometric morphometrics on the skulls of extant and extinct taxa. Partial disparity was
calculated to examine the relative contribution of major taxonomic and regional groups to
overall morphological disparity through time intervals. To modify this morphospace for
intervals, a time-calibrated molecular phylogeny was 'chainsawed' at time bins. A new
phylogeny representative of that bin was generated, and phylogenetic diversity was
measured. Based on the data collected from extant and extinct taxa, a new morphospace
was generated representative of that time bin (based on the taxa the newly generated
phylogeny indicated existed then). African varanids, although the lowest in diversity
today, encompass a great deal of the morphospace compared to the more diverse Asian
and Australian regions, and represent a set of deep lineages that affect phylogenetic
diversity. Fossil varanids also fall well within the total morphospace of extant groups.
Though diversity is highest today (because a molecular phylogeny was used), crown
African varanids first appear fairly early phylogenetically, so varanid morphospace
generated by this tree is initially more extensive than expected and fills quickly through
time. Despite many assumptions, such as no change in morphology of a lineage through
time and that molecular divergence dates are correct, these methods provide new insights
into the diversity of lineages through time at multiple scales.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

PALAEANODONTS AND ASSOCIATED VERTEBRATES FROM THE
BRIDGERIAN OF MEXICO'S CENTRAL PLATEALUS: THEIR
PALEOBIOLOGICAL SIGNIFICANCE

FERRUSQUIA-VILLAFRANCA, Ismael, Universidad Nacional Autonoma de México,
Mexico, Mexico; GUNNELL, Gregg, Duke University Lemur Center, Durham, NC,
United States of America; URRUTIA-FUCUGAUCHI, Jaime, Universidad Nacional
Auténoma de México, México, Mexico; MARTINEZ-HERNANDEZ, Enrique,
Universidad Nacional Auténoma de México, Mexico, Mexico; RUIZ-GONZALEZ, José,
Universidad Nacional Auténoma de México, Mexico, Mexico

The southern extent, makeup, and evolution of North America’s Paleogene mammal
fauna, and its relationships with South America’s fauna are poorly known. Its record in
Mexico/Northern Central America is quite meager, coming from five faunas retrieved
from as many morphotectonic provinces in Mexico. A major task of current vertebrate
paleontology research is to significantly improve this record and database. Here, we
report findings about the Bridgerian Marfil 1.f., Central Plateau MP, and its bearing unit.

The area lies in Guanajuato, where a Late Mesozoic metamorphic complex crops out,
unconformably overlain by the Guanajuato Conglomerate (lower member: ~700 m thick,
fine clastic; it bears Marfil vertebrates; upper member: ~1,200 m thick, crasso-clastic
[typically red, polymictic, syntectonic], which bears Oligocene temperate palynomorphs,
a volcanic succession [37-30 Ma], a Pliocene conglomerate, and Quaternary deposits.
The lower member’s Early Bridgerian biochronologic dating is confirmed by the
recognition of Chrons C22 and C21 [as well as the Oligocene C18 and 17 in the upper],
thus giving it a calibrated Early Bridgerian [Br2] age.

The fauna includes three classes, eight orders, nine genera, and twelve species, as
follows: Reptilia [Squamata: Paradipsosaurus mexicanus]; Aves [Falconiformes: fam.,
gen. indet.]; Mammalia [Condylarthra: cf. Hyopsodus; Carnivora: cf. Viverravus sp.;
Rodentia: Floresomys guanajuatoensis, Floresomys spec. complex, Guanajuatomys
hibbardi, Marfilomys aewoodi; Perissodactyla: cf. Helaletes sp. order uncertain;
Palacanodonta: two new gen. and sp.; and an indeterminate mammal]. The fauna
indicates a warm climate. Here, we will talk on the palacanodonts.

The five Guanajuato specimens superficially resemble Paleogene caenolestoid
marsupials, dasypodid xenarthrans, and palacanodonts; a closer look, though, discloses
greater similarity with the latter, sharing with epoicotheriids numerous teeth that reach
the end of the horizontal ramus, no medial buttress, and a short, high braincase; and with
metacheiromyids simple, thin enameled teeth, no enamel in the occlusal surface, and
diastemata, but unlike any palacanodont, they have appressed incisors, no caniniform
teeth, and the jaw is shorter than the snout.

Parsimoniously, they are assigned to an as yet undescribed family. The five
specimens are so different among themselves, that we believe they represent at least to
two undescribed genera, which make up the southernmost record of Eocene
palaeanodonts in North America.

Poster Session II (Thursday, November 6, 2014, 4:15 - 6:15 PM)

NEARCTIC ORIGINS OF THE 'ENDEMIC' AFRICAN AVIFAUNA? THE
NECESSITY OF FOSSILS FOR AVIAN HISTORICAL BIOGEOGRAPHY
FIELD, Daniel, Yale University, New Haven, CT, United States of America, 06511;
HSIANG, Allison, Yale University, New Haven, CT, United States of America

Living birds are the world's most diverse and ubiquitously distributed tetrapods.
However, this overwhelming diversity is not distributed evenly across the globe: Earth's
lower latitudes boast the majority of extant avian species-level and higher-order diversity,
and many deeply diverging clades are restricted to vestiges of Gondwanaland. This
common pattern has prompted the proposal of a 'Gondwanan' origin for living birds, a
hypothesis that has been used to corroborate arguments for an ancient Mesozoic
diversification of the avian crown group. Such arguments tend to ignore data gained from
the Paleogene fossil bird record, our knowledge of which continues to improve thanks to
new discoveries and diagnoses based on rigorous phylogenetic analyses. In fact, strongly
supported phylogenetic hypotheses for many Northern Hemisphere Paleogene bird fossils
cast considerable doubt on the hypothesis of a Mesozoic Gondwanan origin of
Neornithes; many crown-clades with restricted extant distributions appear to have stem-
group relatives in very different parts of the world. Here, we present evidence for a new
addition to this list: new phylogenetic analyses strongly support the hypothesis that the
heretofore enigmatic fossil bird Foro panarium, from the Early Eocene of Wyoming,
USA, represents a stem-group turaco (Pan-Musophagidae). Extant turacos comprise a
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clade of ~23 species, all of which are endemic to sub-Saharan Africa. Foro panarium
offers the first strong evidence for a stem-group musophagid, and reveals surprising new
information on the early biogeography of this clade. This study provides a valuable
addition to the known bird diversity from the Green River Formation, and more broadly
emphasizes the relictual nature of extant neornithine biogeography. An ancestral state
reconstruction incorporating all Paleogene fossils definitively referred to the stems of
modern neornithine clades illustrates the fundamental role played by the fossil record in
accurately inferring the historical biogeography of modern birds, and serves an important
cautionary purpose - namely, that ignoring fossil biogeographic data may lead to strongly
supported, yet entirely spurious, conclusions.

Poster Session III (Friday, November 7, 2014, 4:15 - 6:15 PM)

SYSTEMATIC AND MORPHOLOGICAL REVISION OF FOSSIL AND
EXTANT MELANOSUCHUS (CROCODYLIA: CAIMANINAE) FROM THE
AMAZON
FIGUEIREDO, Rodrigo, Museu Nacional/Universidade Federal do Rio de Janeiro, Rio
de Janeiro, Brazil; SOUZA, Rafael G., Museu Nacional/Universidade Federal do Rio de
Janeiro, Rio de Janeiro, Brazil; CIDADE, Giovanne, Universidade de Sao Paulo,
Ribeirao Preto, Brazil; RINCON, Ascanio, Instituto Venezolano de Investigaciones
Cientificas, San Antonio de Los Altos, Venezuela

Living caimans are important components of the Amazon ecosystems. The fossil
record shows that these reptiles have been present in the northern region of South
America at least since the middle and late Miocene (Solimoes, La Venta and Urumaco).
Despite the relatively large number of fossil taxa and the abundance of information on
extant species, the systematics of the group is rather confusing. A good example is the
controversial taxonomic history of the black caiman Melanosuchus niger and its fossil
Venezuelan congener Melanosuchus fisheri from the late Miocene Urumaco Formation.
Most morphological (but not molecular) analyses attest a close relationship between M.
niger and Caiman latirostris, with the former taxon also being assigned to the genus
Caiman in the past. Regarding M. fisheri, the original description states that most of the
characters distinguishing it from M. niger are associated with size and robustness (thus
resembling C. latirostris), and a redescription is needed. Here the cranial anatomy of the
holotype of M. fisheri (MCNC 243) is reviewed and compared to juvenile, sub-adult and
adult specimens of M. niger (MNRJ 61, 81, 82) and C. latirostris (MNRJ 69, 2395,
9756), in order to elucidate some of the still open questions about the systematics of the
genus. M. niger can be differentiated from M. fisheri on the basis of the presence of a
tubercle on the posterior margin of the infratemporal fenestra, the strong ventral
convexity of the postorbital bar, a V-shaped notch at the posterior margin of the
supraoccipital bone, and the overall large size of the orbits, observed even in mature
specimens. All these characters are diagnostic for the former species. The Venezuelan
taxon also differs from M. niger and C. latirostris in having short rostral ridges that do
not reach the bumps over the fourth maxillary alveoli, and a maxillary dentition that is
reduced to 12 teeth. Some traits present in M. fisheri are shared only with juveniles of M.
niger, such as the straight lateral margins of the cranial table and a vomer that extends
anterior to the premaxilla-maxilla suture (MCZ 4336). A important new feature is the
anteorbital depressed areas that are present in both Melanosuchus species and also in
Purussaurus, a gigantic caiman from the Miocene of the Amazon. Unique features of M.

fisheri can be identified in the frontoparietal bar, which is markedly dorsoventrally high

and shows a very strong anteroposterior bending. Based on the combination of such
characters, M. fisheri can be regarded as a distinct species from M. niger.

Poster Session I1I (Friday, November 7, 2014, 4:15 - 6:15 PM)

MORPHOLOGICAL INTEGRATION BETWEEN THE FORE- AND THE HIND
LIMB IN SABER-TOOTHS: IS THERE ANY EVIDENCE OF DECOUPLED
EVOLUTION?

FI