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WELCOME TO BRISBANE
G'day!

The Host Committee of the 79th Annual Meeting is delighted to welcome all participants to the Society of Vertebrate
Paleontology’s 2019 meeting in Brisbane, Queensland, Australia. The meeting will take place at the Brisbane
Convention and Exhibition Centre, ideally located in the unique riverside cultural and lifestyle precinct of South
Brisbane.

The 79th meeting will be only the third SVP to be hosted outside of North America, and the first one in the Southern
Hemisphere. The meeting is co-hosted by The University of Queensland and the Queensland Museum. Although
vertebrate fossils were first recognised in Australia by Europeans in the 1830s, global interest in the continent’s
vertebrate fossil record was invigorated in the 1950s and 1960s following the fieldwork and research of American
paleo-mammalogist, Dr. Ruben Stirton, and his team of students including Richard Tedford and Michael
Woodburne. Interest in Australian vertebrate paleontology grew considerably after that time, culminating in the
inaugural Conference on Australasian Vertebrate Evolution, Paleontology, and Systematics, an informal,
voluntarily organised biennial meeting first held in Brisbane in 1987. The 79th SVP meeting represents a coming-
of-age for Australian vertebrate paleontology.

Brisbane’s location as the capital of Queensland’s premier tourist region presents the ideal opportunity for
delegates to enjoy a microcosm of Australia’s iconic experiences. World Heritage-listed rainforests, amazing
beaches, islands, wineries, and the internationally famous Australia Zoo - home of the ‘Crocodile Hunter” - are all
easily accessible within an hour of the city. It is even possible to do day trips to the Great Barrier Reef from Brisbane.
The Queensland Museum’s geoscience collection, based in the Brisbane suburb of Hendra, is the largest
paleontological collection in Australia and one of the largest in the Southern Hemisphere.

2019 represents the first SVP Annual Meeting held on a Gondwanan continent and provides a gateway to the major
regions of global paleontological significance including other cities and regional locations around Australia, New
Zealand, Antarctica, and Southeast Asia. Queensland in particular is home to:

e The Riversleigh World Heritage Area, considered by Sir David Attenborough as one of the four most
important fossil sites on Earth;

e A new and diverse suite of Cretaceous-aged dinosaur sites critical in the understanding of Gondwanan
biogeography;

e The earliest known Carboniferous tetrapods in Gondwana;

e The youngest uncontested Australian Pleistocene megafauna site, Neds Gully, just a stone’s throw from
Brisbane;

e  The earliest known crown-group marsupials along with some of the oldest evidence for echo-locating bats,
song birds, and extant genera of frogs; and

e The Chinchilla Fauna, Australia’s most extensive Pliocene vertebrate fossil locality and one that contains
the forebearers to most modern Australian marsupials.

We invite everyone to attend the Welcome Reception at the Queensland Museum where we will highlight
Queensland’s rich heritage in vertebrate paleontology. We hope that you will enjoy all that Brisbane, Queensland,

and Australia more broadly has to offer during the 79th Annual Meeting of the Society of Vertebrate Paleontology!

Gilbert Price, SVP 79th Annual Meeting Host Committee Co-Chair
Scott Hocknull, SVP 79th Annual Meeting Host Committee Co-Chair
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PRESENTATION POLICIES

SVP Abstracts are reviewed by the Program Committee and members of the
Education & Outreach, Preparators’, and Romer Prize Committees, as appropriate.
Authors are responsible for the technical content of their articles.

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

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

Editorial policies for unpublished work: If you are planning to submit, or have
submitted, your work to a journal that has embargo policies, be sure you are familiar
with any restrictions they may impose on disseminating it before publication.

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

Citing an Abstract in the 2019 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, 2019, <insert page number
here>.

SVP CODE OF CONDUCT

The Code of Conduct has been updated for 2019. Please familiarize yourself with this updated
version. The Society of Vertebrate Paleontology (SVP) is dedicated to providing a courteous,
professional, harassment-free conference experience for everyone, regardless of gender,
gender identity and expression, sexual orientation, disability, physical appearance, race, or
age. Demeaning, abusive, harassing, or threatening behavior towards other attendees, staff or
the public is not permitted in either personal or electronic interactions. Personal and electronic
interactions should be professional, rational, and mutually respectful at all conference events,
both formal and informal. Intellectual property should be respected by not disseminating
photographs, recordings, or other reproductions of presentations or artwork without
permission of the author. The full policy is available at http:/ /vertpaleo.org/ Annual-
Meeting/Code-of-Conduct.aspx.



SOCIAL MEDIA GUIDELINES

Please Read Before You Tweet (or Blog, or Facebook, or Instagram...)

The Society of Vertebrate Paleontology encourages open discussion on social media and other
outlets at our annual meeting. In order to find a balance between embracing social media and
protecting authors” work, we set forth the following guidelines:

e SVP has an embargo in place on discussing presentations until the beginning of the talk
or poster session. Please do not discuss presentations until this time if you do not have
the authors’ permission to do so.

e This embargo exists to protect the authors. As an author, you have permission to break
your own embargo or permit someone else to do the same. This includes discussing
your own presentation online, posting slides or posters, etc. However, to protect
yourself, make sure you are aware of any potential future publisher’s policies about
early dissemination of work.

e Do not photograph or videotape a talk or poster without the authors” express
permission. Never post any images or video without the authors” permission.

e While the default assumption is to allow open discussion of SVP presentations on social
media, please respect any request by an author to not disseminate the contents of their
talk. The following icon may be downloaded from the SVP website for inclusion on
slides or posters to clearly express when an author does not want their results posted:

We want to thank everyone for following these basic guidelines for online posts of all kinds.
As a reminder, the official hashtag of the meeting is #2019SVP. We look forward to seeing
your thoughts and discussion online!



PHOTOGRAPHY AND RECORDING

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



Please check the SVP APP for the latest schedule

2019 SVP Schedule of Events

All events are held at the Brisbane Convention and Exhibition Centre unless otherwise noted

with an **

Tuesday, October 8

7:00pm-9:00pm

Special Lecture by Professor Michael Archer

Life, Sex, Songs, Scrat and the Sponge: Australia’s Guinness

Book of Evolutionary Records

*UGHD Auditorium,
Advanced Engineering
Building, The University
of Queensland

Wednesday, October 9

8:00am-12:15pm

Technical Session I: Marine Tetrapods

M1&2

Technical Session II: Dinosaurs I

M3

Symposium: From Molecules to Macroevolution:
Paleobiological Applications of Vertebrate Soft Tissue
Preservation

M4

9:30am-6:15 pm

Exhibit and Poster Viewing Hours

Colbert Prize Competition Posters (B1-B29)
*Colbert Prize posters will be on display Wednesday
through Saturday

Education and Outreach Poster Session (B30-B51)
*Education and Outreach posters will be on display
Wednesday through Saturday

Posters associated with Preparators” Session (B52-B63)
*Preparators’ posters will be on display Wednesday
through Saturday

Regular Session Posters (B64-B126)

Great Hall 1&2

12:15pm-1:45pm

Diversity in Paleontology

P1

1:45pm-4:15pm

Technical Session III: Mammals I

M1&2

Technical Session IV: Evolution of the Dentition

M3

Technical Session V: Cenozoic Birds

M4

4:15pm-6:15pm

Exhibit/Poster Mixer

Poster Session I Regular Session Posters, (B64-B126)
*Poster Session I authors will be present at their posters

Education and Outreach Poster Session (B30-B51)

*Authors with odd board numbers will be present at their posters

Great Hall 1&2

7:30pm —10:30pm

Welcome Reception

**Queensland Museum
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Thursday, October 10

8:00am-12:15pm | Technical Session VI: Mammals II M1&2
Technical Session VII: Archosaurs M3
Romer Prize Session M4
9:30am-6:15pm Exhibit and Poster Viewing Hours Great Hall 1&2

Colbert Prize Competition Posters (B1-B29)
*Colbert Prize posters will be on display Wednesday through
Saturday

Education and Outreach Poster Session (B30-B51)
*Education and Outreach posters will be on display
Wednesday through Saturday

Posters associated with Preparators” Session (B52-B63)
*Preparators” posters will be on display Wednesday through
Saturday

Regular Session Posters (B64-B126)

12:30pm-1:30pm | SVP Business Meeting and Open Forum M4
An opportunity to bring your questions to SVP leadership!

1:45pm-4:15pm Technical Session VIII: Mammal Cranial Evolution M3
Preparators’ Session M1&2
Technical Session IX: Squamates and Herpetofaunas M4

4:15pm-6:15pm Exhibit/Poster Mixer Great Hall 1&2

Colbert Prize Competition Posters (B1-B29)
*Authors will be present at their posters

Posters associated with Preparators” Session (B52-B63)
*Authors will be present at their posters

Poster Session II Regular Session Posters, (B64-B125)
*Poster Session 11 authors will be present at their posters

7:30pm-11:30pm | Student and Postdoc Roundtable and Reprint Exchange M3

©2019 by the Society of Vertebrate Paleontology



Friday, October 11

8:00am-12:15pm

Technical Session X: Fish

M1&2

Technical Session XI: Mammalian Paleoecology and
Macroevolution

M3

Technical Session XII: Dinosaurs II

M4

9:30am-6:15pm

Exhibit and Poster Viewing Hours

Colbert Prize Competition Posters (B1-B29)
*Colbert Prize posters will be on display Wednesday through
Saturday

Education and Outreach Poster Session (B30-B51)
*Education and Outreach posters will be on display
Wednesday through Saturday

Posters associated with Preparators” Session (B52-B63)
*Preparators” posters will be on display Wednesday through
Saturday

Regular Session Posters (B64-B126)

Great Hall 1&2

1:45pm-4:15pm

Technical Session XIII: Early Reptiles

M1&2

Symposium: Quaternary Extinctions in the Asia-Pacific:

Causes and Consequences

M3

Technical Session XIV: Bird Origin and Evolution

M4

4:15pm-6:15pm

Exhibit/Poster Mixer

Poster Session III Regular Session Posters, (B64-125)
*Poster Session 111 authors will be present at their posters

Education and Outreach Poster Session (B30-B51)
*Authors with even board numbers will be present at their
posters

Great Hall 1&2

6:30pm-11:30pm

Annual Benefit Auction and Social

Great Hall 3
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Saturday, October 12

8:00am-12:15pm

Technical Session XV: Fins to Limbs

M1&2

Symposium: Origin of a Sunburnt Country: Development
of the Modern Australian Vertebrate Fauna from the Late
Miocene Onwards

M3

Technical Session XVI: Dinosaurs III

M4

9:30am-6:15pm

Exhibit and Poster Viewing Hours

Colbert Prize Competition Posters (B1-B29)
*Colbert Prize posters will be on display Wednesday through
Saturday

Education and Outreach Poster Session (B30-B51)
*Education and Outreach posters will be on display
Wednesday through Saturday

Posters associated with Preparators” Session (B52-B63)
*Preparators” posters will be on display Wednesday through
Saturday

Regular Session Posters (B64-B126)

Great Hall 1&2

1:45pm-4:15pm

Technical Session XVII: Mesozoic and Early Paleogene
Mammals

M1&2

Technical Session XVIII: Evolutionary and Faunal Studies

M3

Technical Session XIX: Terrestrial and Locomotor
Biomechanics

M4

4:15pm-6:15pm

Exhibit/Poster Mixer

Poster Session IV Regular Session Posters, (B64-124)
*Poster Session IV authors will be present at their posters

Great Hall 1&2

7:30pm-10:00pm

Awards Banquet
*Ticket required for admittance

Plaza Ballroom

10:30pm-12:00am

After Hours Party

Plaza Ballroom

10
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2019 SVP Workshops
*For Pre-registered Attendees

TUE, October 8 Women in Paleontology: A Discussion on Promoting Brisbane
1:00pm-5:00pm Gender Equality Convention and
Exhibition Centre
TUE, October 8 SVP 3D Workshop The Edge @ State
9:00am-12:00pm Library of
Queensland
TUE, October 8 Best Practices in Paleontology: Fossil Laws, Global Brisbane
10:00am-4:00pm Persectives, and 50 Years of UNESCO 1970 Convention and
Exhibition Centre
TUE, October 8 Neotoma Paleoecology Database: Facilitating Brisbane
9:00pm-4:30pm Transparent Data Curation in Vertebrate Paleontology | Convention and
Exhibition Centre
TUE, October 8 Australasian Paleontology on the World Stage: Brisbane
9:00am-4:00pm CAVEPS 2019 Convention and
Exhibition Centre
TUE, October 8 Fossil Preparation, Conservation, Replication and Queensland
9:00am-4:30pm Storage Techniques Museum, Hendra
Campus
TUE, October 8 Developing Accessible and Inclusive Research-Focused| Brisbane
9:00am-5:00pm Paleontology Education Plans for K-12 Classrooms Convention and
Exhibition Centre
2019 SVP Field Trips

*For Pre-registered Attendees
For field trip pickup and dropoff locations and times, please check with your field trip leader, check the
mobile app, or go to www.vertpaleo.org/Annual-Meeting/Field-Trips.aspx

Day/Time Title

MON, September 30 - SUN, October 6 Exploring the Cretaceous of Central Queensland,
Australia: Dinosaur Tracks, Bones, and Marine Fossils

FRI, October 4 - TUES, October 8 Rocks and Bones from the Red Centre

SAT, October 5 - MON, October 7 Australia’s Prehistoric Serengeti: Plio-Pleistocene
Megafauna of the Darling Downs

MON, October 7 Rocks and Fossils of Greater Brisbane

MON, October 14 - FRI, October 18 Field Trip to Heron Island, Southern Great Barrier
Reef

MON, October 14 - FRI, October 18 Walking with Dinosaurs and Swimming with Placoderms

in the Kimberley: Dinosaurian Tracks of the Broome
Sandstone and the Upper Devonian Gogo Fish Fauna

MON, October 14 - THU, October 17 The World Heritage Fossil Deposits of Riversleigh,
Queensland

October 2019 PROGRAM AND ABSTRACTS
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Flinders

PALAEONTOLOGY

Research areas
Early vertebrates
Systematics
Palaeoecology
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flinders.edu.au
/palaeontology
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Apply or donate

flinderspalaeosoc.org

n Flinders University
Palaeontology Society

@fupalaeosoc
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1\ Griffith

Queensland, Australia ’ . y ?

Palaeontology and
Palaeoanthropology

COURSES AND PHD
PROJECTS AVAILABLE
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Australian Research “GEs N
° V"’,:t -
Centre for Human Evolution <G8

We conduct some of the world’s most comprehensive
analyses of human evolution.

= I

-
*

Our mission is to foster research excellence through

multidisiplinary projects that bring together international
scholars and institutions in the field of human evolution,
with a particular focus on Australia and Southeast Asia.

Vi o

griffith.edu.au/environmental-futures-research-institute/research-centre-human-evolution



BIOLOGY
LETTERS

The Royal Society journal
Biology Letters regularly
publishes research, opinion
pieces and reviews in
vertebrate palaeontology.

Editor-in-Chief
Professor David Beerling FRS,
University of Sheffield

Board Member
David Evans, University of Toronto

For further information, please visit
royalsocietypublishing.org/journal/rsbl

¥ twitter.com/rsocpublishing

THE

ROYAL , y A&
SOCIETY ; /e /-

; Image: A composite skeletal reconstruction
PU B L I S H I NG : of Sivatherium giganteum. Credit: Chris Basu.



research casting international

Please visit our booth during the 79th Annual SVP Meeting

Specimen Restoration
Specmen Mounting

Exhibit Fabrication

Exhibit Relocation

3D Scanning & Printing
World Class Bronze Foundry

Custom Blacksmithing Please inquire today about our
extensive collection of cast dinosaurs

O J Q and prehistoric mammal skeletons.

research casting international
Trenton, Ontario Canada

info@rescast.com t 613.394.7007

& www.rescast.com

1-800-537-5487 / press.jhu.edu
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w JOHNS HOPKINS

THE RISE OF REPTILES
UNIVERSITY PRESS —

V
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320 MILLION YEARS OF EVOLUTION ‘ HANS-DIETER SUES

The Rise of Marine Mammals The Rise of Reptiles Smilodon

ooooo

50 Million Years of Evolution 320 Million Years The lconic Sabertooth
ANNALISA BERTA of Evolution edited by LARS WERDELIN,
illustrated by JAMES L. SUMICH HANS-DIETER SUES H. GREGORY MCDONALD,
A compelling look at the evolution- The defining masterwork onthe  gnd CHRISTOPHER A. SHAW

ary history of marine mammals over evolution of reptiles. The consummate guide to the

‘ the past 50 million years. $84.95 hardcover/ebook  yltimate sabertooth.

$75.00 hardcover/ebook $110.00 hardcover/ebook



THANK YOU TO THIS YEAR’S MEETING SPONSORS!

MEETING SPONSOR:

QUEENSLAND
MUSEUM

GOLD:

Grifith £
@”J UNIVERSITY Flinders
Queensland, Australia \* UNIVERSITY
THE UNIVERSITY
OF QUEENSLAND

SILVER:

BRONZE:

WINTON Q.
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THE SOCIETY OF VERTEBRATE PALEONTOLOGY

RECOGNITION OF MAJOR DONORS

The following people have made substantial donations to SVP funding initiatives from June 25,
2018, through June 30, 2019. SVP thanks them for their generous support.

Many of our members sponsored student memberships in 2019. 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.
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Michael Gottfried Judy Peterson
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SVP Congratulates the 2019 Award Winners

Senior Awards
Romer Simpson Lifetime Achievement
Award
Dr. Michael Archer

Gregory Service Award
Peter May

Morris Skinner Prize
Robert Reynolds

Professional Awards
Hix Preparators Grant
Ana Moreno and Leonardo Pazo

Lanzendorf PaleoArt Prize 2-D Art
Oscar Sanisidro

Lanzendorf PaleoArt Prize Scientific
Illustration
April Neander

Lanzendorf PaleoArt Prize Sculpture
Tim Quady

Lanzendorf PaleoArt Prize for National
Geographic Digital Modeling and Animation
Joseph Groenke

Membership Awards
Honorary Member Award
Dr. Christine Janis and Dr. Qiu Zhuding

Jon C. Graff International Paleontology

Award (formerly the Scientists From Economically
Developing Nations Travel Grant (SEDN)
Nadia Rasolofomanana

Institutional Membership
Pakistan Museum of Natural History

Student Awards
Cohen Award for Student Research
Armita Manafzadeh

Dawson Pre-Doctoral Fellowship Grant
Luke Weaver

Estes Graduate Research Grant
Kaleb Sellers

Patterson Student Fieldwork Grant
Camilo Lopez-Aguirre

Wood Student Research Award
Bian Wang

Taylor & Francis Award for Best Student
Article in JVP - First Place
Morgan L. Guignard

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

JSG Student Travel Awards

Austin Ashbaugh Mary Flores

Haviv Avrahami Gregory Funston
Antonio Ballell Todd Green
Stephanie Baumgart ~ Christopher Griffin

Eva-Maria Bendel
Alexander Beyl
Alexandria Brannick
Robert Brocklehurst
Dorien de Vries
Oliver Demuth
Matteo Fabbri

Alexandre Guillaume
Auguste Hassler
Alexandra Howard
John Jacisin

Kelsey Jenkins
Michela Johnson
Ben Kligman

Tao Yang
Dana Korneisel Mitchell Riegler
Jens Kosch Jodo Russo
Madlen Lang Keegan Selig
Agnese Lanzetti Kelsey Stilson
David Ledesma David Terrill
Kendra Lennie Aaron van der Reest
Juan Moreno Maria Viteri
Savannah Olroyd Amber Whitebone
Amanda Peng Brenen Wynd
Victor Perez Michael Ziegler
Meagan Powley
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List of Authors and Abstract Titles in Chronological Session Order

WEDNESDAY MORNING, OCTOBER 9, 2019
SYMPOSIUM: FROM MOLECULES TO MACROEVOLUTION: PALEOBIOLOGICAL APPLICATIONS OF
VERTEBRATE SOFT TISSUE PRESERVATION
MEETING ROOM M4
MODERATORS: Jasmina Weisman and Derek Briggs

D. E. Briggs, J. Wiemann TRENDS IN SOFT TISSUE PRESERVATION AND ITS ROLE IN REVEALING THE HISTORY
OF LIFE

J. Wiemann, D. E. Briggs FOSSIL SOFT TISSUES RESOLVE THE VERTEBRATE TREE OF LIFE AND RECORD
METABOLIC RATES

V. E. McCoy, J. Wiemann, J. C. Lamsdell, C. D. Whalen, S. Lidgard, P. Mayer, H. Petermann, D. E. Briggs NEW
EVIDENCE FOR THE AFFINITY OF THE MAZON CREEK PROBLEMATICUM TULLIMONSTRUM GREGARIUM

K. Trinajstic, J. A. Long, S. Sanchez, C. A. Boisvert, D. Snitting, P. Tafforeau, V. Dupret, P. Currie, B. Roelofs, P. E.
Ahlberg EXCEPTIONAL 3D PRESERVATION OF SOFT TISSUES AND ORGANS IN THE VERTEBRATE FAUNA
FROM THE LATE DEVONIAN GOGO FORMATION

E. Tschopp, J. Wiemann, F. Dela Pierre, S. Cavagna, M. A. Norell HOWE QUARRY (UPPER JURASSIC MORRISON
FORMATION, WESTERN USA), A HOT SPOT FOR SAUROPOD SOFT TISSUE

G. Navalén, J. Marugan-Lobén, L. M. Chiappe, J. L. Sanz, A. D. Buscalioni LIMESTONE CHICKEN WINGS: SOFT
TISSUES FROM A STEM-BIRD FROM LAS HOYAS (CENTRAL SPAIN) AND THE EARLY EVOLUTION OF FLIGHT
IN BIRDS

M. A. Norell, J. Wiemann, M. Fabbri, C. Yu, C. A. Marsicano, D. J. Varricchio, D. Pol, D. Zelenitsky THE FIRST
DINOSAUR EGG WAS SOFT

J. A. Clarke, C. Eliason = METABOLIC PHYSIOLOGY EXPLAINS MACROEVOLUTIONARY TRENDS IN THE
MELANIC COLOUR SYSTEM ACROSS AMNIOTES

D. E. Korneisel, S. J. Nesbitt, S. Xiao WHAT IS AN 'EXCEPTIONAL' FOSSIL? ASSESSMENT OF THE MICROSCOPIC
PRESERVATION OF A JEHOL BIOTA FEATHERED DINOSAUR

A. Roy, M. Pittman, E. T. Saitta, T. G. Kaye FOSSIL COLOR RECONSTRUCTION IN DINOSAURS AND CLOSE
RELATIVES

A. Hassler, J. E. Martin, R. Amiot, T. Tacail, F. Arnaud-Godet, R. Allain, V. Balter CALCIUM ISOTOPES AND
DINOSAUR RESOURCE PARTITIONING

J. O'Connor, A. Bailleul, M. Wang, Z. Li, Z. Zhou INVESTIGATING PROBABLE REPRODUCTIVE TISSUES IN STEM
BIRDS USING ADVANCED MICROSCOPIC ANALYTICAL METHODS

D. L. Meyer, J. Wiemann A PHYLOGENETIC SIGNAL RETAINED IN FOSSIL SOFT TISSUES PLACES [STEM]
TURTLES IN THE REPTILE TREE OF LIFE

K. Chin THE COMPLEX TAPHONOMIC HISTORY OF ORGANIC TISSUES WITHIN LITHIFIED COPROLITES

C. Nedza, M. Purnell, J. Vinther, S. Gabbott DECAY CHANGES THE DISTRIBUTION AND SHAPE OF
MELANOSOMES IN AQUATIC VERTEBRATES: IMPLICATIONS FOR THE INTERPRETATION OF COLOUR
PATTERNS IN FOSSIL TAXA

K. J. Mitchell, A. R. Perri, A. Mouton, S. Alvarez-Carretero, A. Hulme-Beaman, J. Haile, A. Jamieson, J. Meachen, A.
T. Lin, B. W. Schubert, C. Ameen, P. Bover, S. Grace, A. Carmagnini, C. Carge, J. A. Samaniego Castruita, J. C.
Chatters, K. Dobney, M. Do DIRE WOLVES WERE THE LAST OF AN ANCIENT NEW WORLD CANID LINEAGE

WEDNESDAY MORNING, OCTOBER 9, 2019
TECHNICAL SESSION I: MARINE TETRAPODS
MEETING ROOM M1&2
MODERATORS: Carolina Loch and Erich Fitzgerald

W. Wang, C. Li, X. Wu NEW COMPLETE SKELETON OF PSEPHOCHELYS POLYOSTEODERMA (SAUROPTERYGIA,
PLACODONTIA) WITH A DEVELOPING CARAPACE

S. Hayashi, Y. Nakajima, T. Sato, A. Houssaye, T. Wintrich, Y. Hikida, P. M. Sander MICROANATOMICAL SHIFT IN
PLESIOSAUR VERTEBRA: EVOLUTIONARY AND ECOLOGICAL SIGNIFICANCE

T. Wintrich, C. Fleischle, P. Sander INFERENCES ON PLESIOSAURIAN METABOLIC RATE AND VASCULAR
SYSTEM FROM NUTRIENT FORAMINA IN LONG BONES

October 2019 PROGRAM AND ABSTRACTS
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O. Lambert, G. Bianucci, R. Salas-Gismondi, C. Di Celma, E. Steurbaut, M. Urbina, C. De Muizon EARLY DISPERSAL
FOR QUADRUPEDAL CETACEANS: AN AMPHIBIOUS WHALE FROM THE MIDDLE EOCENE OF THE
SOUTHEASTERN PACIFIC

T. Park, N. Cooper, T. Guillerme EXAMINING THE EVOLUTION OF ECHOLOCATION IN ODONTOCETES
(MAMMALIA, CETACEA) VIA MORPHOLOGICAL DISPARITY OF THE COCHLEA

K. Smith, J. Geisler, D. Patel ENDOCRANIAL MORPHOLOGY AND ENCEPHALIZATION IN THE PROTOCETID
CETACEAN GEORGIACETUS VOGTLENSIS

A. M. Coste, R. E. Fordyce, C. Loch DAUNTING DENTITIONS: TUSKS AND TEETH IN THREE OLIGOCENE
DOLPHINS FROM NEW ZEALAND

R. E. Fordyce A ZIPHIID-LIKE PLATANISTOID DOLPHIN FROM THE OTEKAIKE LIMESTONE (WAITAKIAN
STAGE, LATEST OLIGOCENE), HAKATARAMEA VALLEY, NEW ZEALAND

E. M. Fitzgerald, N. S. Pledge NEW MIOCENE SHARK-TOOTHED DOLPHINS FROM AUSTRALIA SHED LIGHT ON
THE PHYLOGENY AND BIOGEOGRAPHY OF SQUALODONTIDAE (CETACEA, ODONTOCETI)

C. Loch, C. S. Gutstein, N. D. Pyenson, M. T. Clementz BUT DID IT EAT OTHER WHALES? NEW ENAMEL
MICROSTRUCTURE AND ISOTOPIC DATA ON LIVYATAN, A LARGE PHYSETEROID FROM THE ATACAMA
REGION, NORTHERN CHILE

F. G. Marx, A. Collareta, O. Lambert, C. De Muizon, M. Urbina, G. Bianucci MIOCENE BALEEN WHALES FROM
THE PERUVIAN DESERT

J. Velez-Juarbe, J. Parham NEW DATA ON THE NEOGENE MARINE MAMMAL FAUNAS OF THE EASTERN
NORTH PACIFIC

M. D. Nelson, C. M. Peredo, M. D. Uhen FIRST KNOWN MYSTICETE FROM THE FAIRHAVEN MEMBER OF THE
CALVERT FORMATION

H. Mori, K. Miyata, T. Kate THE OLDEST KNOWN PACIFIC SIRENIAN FROM THE EARLIEST OLIGOCENE,
SAIKAI, NAGASAKI PREFECTURE, WESTERN JAPAN

J. P. Rule, J. W. Adams, A. R. Evans, A. J. Tennyson, P. R. Scofield, E. M. Fitzgerald THE EVOLUTION OF SEALS
(FAMILY PHOCIDAE) IN THE SOUTHERN OCEAN: NEW FOSSIL EVIDENCE FROM NEW ZEALAND

A. W. Poust, R. W. Boessenecker, M. Churchill, S. Boessenecker = NEW WALRUSES FROM THE PURISIMA
FORMATION REVEAL PATTERN OF HIGH LOCAL PINNIPED DIVERSITY IN THE MIO-PLIOCENE EASTERN
PACIFIC

WEDNESDAY MORNING, OCTOBER 9, 2019
TECHNICAL SESSION II: DINOSAURS I
MEETING ROOM M3
MODERATORS: Congyu Yu and Stephen Poropat

T. L. Beveridge, E. M. Roberts, J. Ramezani, A. L. Titus NEW HIGH-PRECISION U-PB GEOCHRONOLOGY FOR
THE WAHWEAP FORMATION, SOUTHERN UTAH AND IMPLICATIONS FOR LATE CRETACEOUS DINOSAUR
EVOLUTION IN NORTH AMERICA

M. Wilkinson, S. A. Hocknull, R. Mackenzie WHAT IS AND CAN BE KNOWN ABOUT THE WINTON
FORMATION? UNDERSTANDING THE GEOLOGY OF THE WINTON FORMATION AND INTEGRATING NEWLY
DISCOVERED FOSSIL FIELDS FROM SOUTH-WEST QUEENSLAND, AUSTRALIA

D. G. Stewart, P. S. Druckenmiller, G. M. Erickson, D. Capps, J. Benowitz, K. C. May, P. J. McCarthy
PALEOENVIRONMENTAL ASSOCIATIONS AND VERTEBRATE ICHNOLOGY OF A DIVERSE, MULTI-LAYERED,
DINOSAUR TRACK ASSEMBLAGE FROM THE UPPER CRETACEOUS CANTWELL FORMATION
(MAASTRICHTIAN), DENALI NATIONAL PARK AND PRESERVE, ALASKA

N. J. Enriquez, N. E. Campione, M. White, C. Sullivan, F. Fanti, M. J. Vavrek, R. Sissons, P. Bell A HIGH-LATITUDE
ORNITHOPOD AND THEROPOD ICHNOFAUNA FROM THE LATE CRETACEOUS WAPITI FORMATION OF
ALBERTA, CANADA

S. M. Gatesy, M. L. Turner, P. L. Falkingham CT IMAGING OF DINOSAUR FOOTPRINTS: HIDDEN TOPOGRAPHY
AND THE ORIGIN OF PENETRATIVE TRACK DIVERSITY

S. F. Poropat, P. D. Mannion, P. Upchurch, D. A. Elliott NEW SAUROPOD DINOSAUR DISCOVERIES IN THE LOWER
UPPER CRETACEOUS WINTON FORMATION (CENOMANIAN-LOWER TURONIAN) OF QUEENSLAND,
AUSTRALIA: IMPLICATIONS FOR TITANOSAURIAN EVOLUTION

P. Mannion, V. Diez Diaz, Z. Csiki-Sava, P. Upchurch, A. Cuff DWARFS AMONG GIANTS: RESOLVING THE
SYSTEMATICS OF THE TITANOSAURIAN SAUROPOD DINOSAURS FROM THE LATEST CRETACEOUS OF
ROMANIA

©2019 by the Society of Vertebrate Paleontology
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E. Gorscak, J. Sertich, F. K. Manthi TITANOSAURIAN SAUROPOD DINOSAUR FOSSILS FROM THE UPPER
CRETACEOUS LAPUR SANDSTONE (TURKANA GRITS), TURKANA BASIN, NORTHWESTERN KENYA

H. M. Avrahami, P. Makovicky, L. Zanno PALEOHISTOLOGY OF A NEW ORODROMINE FROM THE UPPER
CRETACEOUS (CENOMANIAN) MUSSENTUCHIT MEMBER OF THE CEDAR MOUNTAIN FORMATION, UTAH:
HISTOLOGICAL IMPLICATIONS FOR BURROWING BEHAVIOR

J. L. Kitchener, N. E. Campione, E. Smith, P. Bell HIGH-LATITUDE NEONATE AND PERINATE ORNITHOPODS
FROM THE MID-CRETACEOUS OF SOUTHEASTERN AUSTRALIA

R. J. Duncan, S. F. Poropat, T. H. Rich DESCRIPTION OF FIRST NEORNITHISCHIAN DINOSAUR CRANIAL
MATERIAL FROM THE ERIC THE RED WEST LOCALITY (EUMERALLA FORMATION: UPPER APTIAN-LOWER
ALBIAN), CAPE OTWAY, VICTORIA, AUSTRALIA

S. W. Salisbury, M. C. Herne, M. C. Lamanna, J. P. Nair, C. Syme, L. M. Witmer AN EXCEPTIONALLY PRESERVED
SMALL-BODIED ORNITHOPOD DINOSAUR FROM THE LOWER CRETACEOUS (UPPER ALBIAN) WINTON
FORMATION OF ISISFORD, CENTRAL-WESTERN QUEENSLAND, AUSTRALIA, AND THE DIVERSIFICATION OF
GONDWANAN ORNITHOPODS

S. A. Hocknull, M. Wilkinson, R. A. Lawrence, N. Newman, R. Mackenzie ON THE SHOULDERS OF TITANS:
INTRODUCING NEW CRETACEOUS DINOSAUR FOSSIL FIELDS FROM SOUTHWEST QUEENSLAND,
AUSTRALIA, AND DEMONSTRATING THE UTILITY OF SCANNING (SURFACE AND CT) IN TAPHONOMIC AND
ICHNOFOSSIL INTERPRETATION

Y. Kobayashi, T. Nishimura, R. Takasaki, K. Chiba, A. R. Fiorillo, K. Tanaka, C. Tsogtbaatar, T. Sato, K. Sakurai A
NEW CRESTED HADROSAURINE (DINOSAURIA: HADROSAURIDAE) FROM THE MARINE DEPOSITS OF THE
LATE CRETACEOUS HAKOBUCHI FORMATION (MAASTRICHTIAN), YEZO GROUP, JAPAN

C. Yu DIFFERENT DEVELOPMENTAL TRAJECTORIES IN TWO GROUPS OF ORNITHISCHIAN DINOSAURS,
HADROSAURS AND CERATOPSIANS, REVEALED BY DEEP LEARNING

C.T. Gee, M. M. Howell, C. Bottger, K. Siidekum A SUPERFOOD FOR MESOZOIC HERBIVORES? EMERGING DATA
ON THE EXTREME DIGESTIBILITY OF EQUISETUM AND IMPLICATIONS FOR YOUNG, GROWING
HERBIVOROUS SAUROPODS

WEDNESDAY AFTERNOON, OCTOBER 9, 2019
TECHNICAL SESSION III: MAMMALS 1
MEETING ROOM M1&2
MODERATOR: Anneke van Heteren

A.E.Kort AN EARLY 'CAT GAP'? AN EVALUATION OF OXYAENIDS AS ECOLOGICAL ANALOGUES OF FELIDS

S. Tomiya, S. P. Zack, M. Spaulding, J. J. Flynn CARNIVOROUS MAMMALS FROM THE MIDDLE EOCENE
WASHAKIE FORMATION, WYOMING, U.S.A., AND THEIR DIVERSITY TRAJECTORY IN A POST-WARMING
WORLD

N. M. Warburton, A. Yates FUNCTIONAL MORPHOLOGY OF WAKALEO POSTCRANIA FROM THE MIDDLE TO
LATE MIOCENE OF CENTRAL AUSTRALIA REVEALS NEW INSIGHTS IN THE EVOLUTION OF MARSUPIAL
HYPERCARNIVORES

B. F. Kuhn, M. J. Salesa, M. Anton, A. Argant, L. Kgasi, D. Gommery BURIED PRIDE: MULTIPLE PANTHERA
INDIVIDUALS RECOVERED FROM SINGLE FOSSIL DEPOSIT, BOLT'S FARM, SOUTH AFRICA

J. Meachen, J. Cohen, M. 1. Pardi, E. Hall, W. Binder, F. R. O'Keefe, J. Southon, E. Lindsey, B. Fuller, L. R. Desantis
THE LATE QUATERNARY ECOLOGICAL EVOLUTION OF COYOTES AS EVIDENCED FROM RANCHO LA BREA

A. Hartstone-Rose, E. Elminowski, D. Flores, E. Yir]dde HIDIRUADW ANCHO LA BREA

A. H. Van Heteren, B. Figueirido DIET RECONSTRUCTION IN CAVE BEARS FROM MANDIBULAR MORPHOLOGY

B. Wang, M. Zelditch, C. BmmﬁﬁﬁWRELATION TO DIET IN THE ARTIODACTYLA, WITH
IMPLICATIONS FOR PALEO

P. Medina, K. Moreno ON THE FORM, MOVEMENT RANGE, AND FUNCTION: CONSTRUCTING A
MORPHOFUNCTIONAL SPACE FOR THE EXCAVATION MOTOR GESTURE FOR THE FORELIMB OF
CARAGUATYPOTHERIUM MUNOZI (NOTOUNGULATA, MESOTHERIIDAE)

C. Cleveland, M. Patzkowsky, R. Graham OREODONT ADAPTATION AND EXTINCTION IN THE CENTRAL HIGH
PLAINS, MIOCENE NORTH AMERICA

October 2019 PROGRAM AND ABSTRACTS
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WEDNESDAY AFTERNOON, OCTOBER 9, 2019
TECHNICAL SESSION 1V: EVOLUTION OF THE DENTITION
MEETING ROOM M3
MODERATORS: Kelsey Stilson and Matthew McCurry

D. Chen, V. Vaskaninova, S. Sanchez, P. Tafforeau, Z. Johanson, K. Trinajstic, T. Mirss, H. Blom, P. E. Ahlberg
DEVELOPMENT RELATIONSHIPS BETWEEN TEETH AND JAWBONES IN STEM GNATHOSTOMES AND STEM
OSTEICHTHYANS REVEALED BY 3D HISTOLOGY: INSIGHTS INTO THE EVOLUTION OF TOOTH
REPLACEMENT AND TOOTH ORGANIZATION

M. R. McCurry, A. R. Evans, E. M. Fitzgerald, C. R. McHenry, J. Bevitt, N. D. Pyenson THE REPEATED EVOLUTION
OF APICOBASAL RIDGES IN AQUATIC-FEEDING AMNIOTES

S. L. Olroyd, A. R. LeBlanc, K. D. Angielczyk TOOTH MIGRATION, REPLACEMENT, AND THE EVOLUTION OF
MULTIPLE TOOTH ROWS IN ENDOTHIODONT DICYNODONTS (THERAPSIDA, ANOMODONTIA)

K. Brink, J. Richman TOOTH REPLACEMENT RATES IN HETERODONT REPTILES

Y. Wu, L. M. Chiappe, D. J. Bottjer, W. Nava, A. G. Martinelli DENTAL MORPHOLOGY AND REPLACEMENT
PATTERN OF LATE CRETACEOUS BRAZILIAN ENANTIORNITHINE BIRDS

K. T. Stilson, C. F. Ross, Z. Luo, D. A. Reed IMMUNOHISTOCHEMICAL INSIGHTS INTO DISTRIBUTION AND
OSTEOLOGICAL CORRELATES OF PERIODONTAL LIGAMENT INNERVATION IN DIDELPHIS VIRGINIANA

M. W. Colbert, C. T. Griffin SAMPLE SIZE ARTIFACTS IN PALEONTOLOGICAL ANALYSES OF ONTOGENETIC
SEQUENCES

K. R. Selig, W. Khalid, M. T. Silcox COMPLEXITY OF THE LOWER MOLAR ROW IS EXPLAINED BY THE
INHIBITORY CASCADE MODEL AND DIET WITHIN EUARCHONTA

Q. Nasrullah, A. R. Evans TOOTH COMPLEXITY BLUEPRINT AND THE EVOLUTION OF THE ANTEROCONID IN
RODENTS

A. R. Evans, T. L. Pollock, S. G. Cleuren, W. M. Parker, H. L. Richards, T. E. Wilson, D. P. Hocking, J. W. Adams A
UNIVERSAL POWER LAW FOR THE GROWTH AND FORM OF TEETH, CLAWS, HORNS, THORNS, AND BEAKS

WEDNESDAY AFTERNOON, OCTOBER 9, 2019
TECHNICAL SESSION V: CENOZOIC BIRDS
MEETING ROOM M4
MODERATORS: Thomas Stidham and Anusuya Chinsamy-Turan

A. Chinsamy-Turan, T. H. Worthy, W. D. Handley GROWTH STRATEGIES LINKED TO PREVAILING
ENVIRONMENTAL CONDITIONS IN AUSTRALIAN GIANT FLIGHTLESS MIHIRUNG BIRDS (AVES:
DROMORNITHIDAE)

A. Chen, N. D. White, R. Benson, M. J. Braun, D. Field TOTAL-EVIDENCE FRAMEWORK REVEALS COMPLEX
MORPHOLOGICAL EVOLUTION AND RAPID EVOLUTION IN NIGHTBIRDS (STRISORES)

D. J. Field, E. E. Saupe  CLIMATIC SHIFTS DROVE MAJOR CONTRACTIONS IN AVIAN LATITUDINAL
DISTRIBUTIONS THROUGHOUT THE CENOZOIC

P. Scofield, V. De Pietri, A. Mannering, L. Love, G. Mayr MEDICAL CT REVEALS THE OLDEST, SMALLEST, AND
PHYLOGENETICALLY MOST BASAL PELAGORNITHID (AVES: ODONTOPTERYGIFORMES), FROM THE EARLY
PALEOCENE OF NEW ZEALAND.

R. D. Marek THE SURROGATE ARM: FUNCTIONAL AND ECOLOGICAL DRIVERS OF NECK MORPHOLOGY IN
EXTANT AVES

S. Giovanardi, D. T. Ksepka, D. B. Thomas A NEW SPHENISCIFORM FOSSIL FROM THE NORTH ISLAND OF NEW
ZEALAND FURTHER RESOLVES THE BAUPLAN OF EXTINCT GIANT PENGUINS

K. A. Matts, R. E. Fordyce A NEW LOOK AT THE LATE OLIGOCENE PLATYDYPTES PENGUINS OF ZEALANDIA

T. Stidham, Z. Li AVIAN EVOLUTION NEAR THE TIBETAN PLATEAU AND EVIDENCE FOR CENTRAL ASIAN
ARIDITY IN THE LATE MIOCENE BASED ON THE FIRST FOSSIL SKELETON OF A SANDGROUSE (AVES:
PTEROCLIDAE) FROM THE LINXIA BASIN IN WESTERN CHINA

N. Smith, J. Watkins, J. Jay PHYLOGENETIC RELATIONSHIPS OF SULIDAE (AVES: SULIFORMES) INFERRED
FROM EXTERNAL MORPHOLOGICAL CHARACTERS AND CONGRUENCE BETWEEN MORPHOLOGICAL AND
MOLECULAR DATASETS

N. J. Rawlence EXTINCT BIRDS OF NEW ZEALAND: HOW ANCIENT DNA AND MORPHOLOGY IS RAPIDLY
INCREASING THE NUMBER OF HUMAN DRIVEN EXTINCTIONS

©2019 by the Society of Vertebrate Paleontology
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WEDNESDAY - SATURDAY, OCTOBER 9-12, 2019
COLBERT PRIZE POSTER SESSION
GREAT HALL 1&2
Authors must be present from 4:15 - 6:15 p.m. Thursday, October 10

H. M. Maisch, M. A. Becker, M. L. Griffiths, Z. Rao, E. R. Kast, A. A. Akhtar, D. Sigman, J. A. Higgins VERTEBRATE
LAG DEPOSITS FROM A K/PG BOUNDARY SECTION NEAR MALVERN, ARKANSAS, USA: NON-CATASTROPHIC
ACCUMULATIONS IN RESPONSE TO SEA LEVEL CYCLICITY

S. Kim, Y. Lee, J. Park, S. Lee, H. Lee THE FIRST DISCOVERY OF REDFIELDIIFORM FISH (ACTINOPTERY GII)
FROM THE UPPER TRIASSIC AMISAN FORMATION OF KOREA AND ITS PALEOBIOGEOGRAPHIC
IMPLICATIONS

J. Driebergen, S. Keenan COSMOPOLITAN OLIGOCENE ANURAN ASSEMBLAGES: PROXIES FOR THE EFFECTS
OF CLIMATE CHANGE?

A. C. Ricker, P. L. Koch, J. Mueller, G. Bbhme RESOURCE PARTITIONING IN AN AMPHIBIAN COMMUNITY
DURING THE LATE QUATERNARY

A.F.Howard, J.J. Head ALTERNATE PHYLOGENETIC POSITIONS OF FOSSILS EFFECTS BODY SIZE ESTIMATES
OF SNAKE ORIGINS

C. Nicholl, J. P. Rio, P. Mannion AN EXAMINATION OF MIOCENE EUROPEAN CROCODYLIAN SPECIES
DIVERSITY: THE PHYLOGENETIC RELATIONSHIPS OF ITALIAN AND MALTESE TOMISTOMINES

J. P. Rio, P. D. Mannion, M. Sutton A REASSESSMENT OF THE PHYLOGENETIC CHARACTERISTICS OF
CROCODYLIA USING A SUPER-MATRIX APPROACH

A. Srinivas, E. J. Rayfield, S. A. Tavares, J. Cunningham CONSTRAINTS AND ADAPTATIONS IN CROCODILIAN
SKULL FORM AND FUNCTION

W. Ma, S. Lautenschlager, M. Pittman, R. J. Butler FINITE ELEMENT ANALYSIS OF OVIRAPTOROSAUR JAWS:
IMPLICATIONS FOR DIETARY INFERENCE

M. Zaher, A. G. Sennikov, M. J. Benton, E. J. Rayfield JAW MUSCULATURE IN PARAREPTILES: DIGITAL
RECONSTRUCTION AND ECOLOGICAL IMPLICATIONS OF MUSCLE FORCES FOR PAREIASAURS AND
PROCOLOPHONIDS

S. M. Hamilton, M. Cross, Y. Wang, M. J. Ryan, C. Sullivan MUSCULAR RECONSTRUCTION AND
COMPUTATIONAL MODELLING OF THE PECTORAL GIRDLE IN LAMBEOSAURUS (DINOSAURIA,
HADROSAURIDAE).

A. P. McIntosh PEDAL CLAW MORPHOLOGY OF CONFUCIUSORNIS SANCTUS AND ITS IMPLICATIONS FOR
DIET AND BEHAVIOR

T. Sokolskyi, L. Zanno, J. C. Kosch UNUSUAL TOOTH REPLACEMENT IN A NEW CENOMANIAN
IGUANODONTIAN FROM THE MUSSENTUCHIT MEMBER OF THE CEDAR MOUNTAIN FORMATION

P. Cunningham, M. A. Loewen, J. Sertich THE UTILITY OF PERIOSTEAL AGING TO ASSESS THE MATURITY OF
ISOLATED THEROPOD CRANIAL AND FEMORAL ELEMENTS

S. Lee, Y. Lee, P. J. Currie, R. Sissons, J. Park, S. Kim, R. Barsbold, K. Tsogtbaatar A NEW HALSZKARAPTIRINE
FROM THE BARUUNGOYOT FORMATION OF MONGOLIA: PRELIMINARY DESCRIPTION AND PHYLOGENETIC
ANALYSIS

E. A. Patellos, S. J. Nesbitt, C. F. Kammerer, A. Wyss, J. J. Flynn, L. Ranivoharimanana A NEW REPTILE FROM THE
?MIDDLE TRIASSIC OF MADAGASCAR MAY REPRESENT THE EARLIEST-DIVERGING AVEMETATARSALIAN
(ARCHOSAURIA)

S. Holpin, T. E. Williamson, S. L. Shelley, S. Brusatte SIZE VARIATION IN POPULATIONS OF TETRACLAENODON
(MAMMALIA, 'CONDYLARTHRA'") FROM THE TORREJONIAN NALMA OF THE SAN JUAN BASIN, NEW MEXICO,
REVEALS NEW INSIGHTS INTO THEIR EVOLUTION AND PALEO-ENVIRONMENT

Z. Kynigopoulou, S. L. Shelley, T. E. Williamson, S. L. Brusatte @ THE POSTCRANIAL MORPHOLOGY AND
PHYLOGENY OF TAENIODONTS (MAMMALIA, TAENIODONTA); DETERMINING LOCOMOTOR ADAPTATIONS
IN PALEOGENE MAMMALS

A. C.Demers, J. P. Hunter COMPATIBILITY OF THE PATTERNING CASCADE MODEL OF TOOTH DEVELOPMENT
WITH PERIPTYCHID "CONDYLARTH" MOLAR DIVERSITY

H. P. Piischel, S. L. Shelley, T. E. Williamson, J. R. Wible, S. Brusatte TESTING THE PHYLOGENY OF
PERIPTYCHIDAE AND "ARCHAIC" PALEOCENE MAMMALS UNDER DIFFERENT OPTIMALITY CRITERIA

T. Engler, T. Martin INFERRING DIETARY ADAPTATIONS OF PALEOCENE STEM MACROSCELIDEA BY
DENTAL TOPOGRAPHY ANALYSES
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B22

B23

B24

B25

B26

B27

B28

B29

B30

B31

B32

B33

B34

B35

B36

B37

B38

B39

B40

B41

B42

M. Kouvari, A. Herrel, R. Cornette WHAT CAN MORPHOLOGICAL CHANGES THROUGH TIME TELL US ABOUT
DIET AND HUMAN-DRIVEN HABITAT CHANGES? THE CASE OF THE ETRUSCAN SHREW IN CORSICA

K. L. Garland, L. Hautier, S. Ferreira-Cardoso, M. Wright, Q. Martinez, P. Fabre, R. Lebrun, F. Delsuc EXPLORING
THE OLFACTORY CAPABILITIES OF ANT-EATING MAMMALS USING THE CRIBRIFORM PLATE AS AN
OSTEOLOGICAL PROXY

R. E. Narducci, V. B. Deleon, M. T. Silcox, J. I. Bloch ENDOCRANIAL SHAPE VARIATION IN FOSSIL AND MODERN
XENARTHRANS USING 3D GEOMETRIC MORPHOMETRICS

A. Pearson, P. Polly, E. Bruner TEMPORAL LOBE VARIATION IN EXTANT AND FOSSIL OLD WORLD MONKEYS
(CATARRHINI, CERCOPITHECOIDEA)

A. W. Peng, S. S. Hopkins, E. B. Davis MAMMALIAN MORPHOLOGICAL DISPARITY IN THE CONTEXT OF
LANDSCAPE EVOLUTION AND TECTONISM IN THE MIOCENE OF NORTH AMERICA

T. L. Campbell, T. J. Dewitt, D. J. De Ruiter ANALYSIS OF SOUTHERN AFRICAN PLEISTOCENE RODENT HUMERI
FROM SWARTKRANS: MEMBERS 1-3

T. C. Hunt, C. E. Rinaldi ENAMEL SCHMELZMUSTER INFLUENCES ENAMEL FRACTURE PATTERNS AND
PROMOTES SHARPENING OF EVERGROWING INCISORS IN CASTOR AND CASTOROIDES

E. A. Shirley, D. C. Fisher, M. D. Cherney, A. N. Rountrey, J. J. El1 Adli, A. V. Protopopov, V. V. Plotnikov, S. Grigoriev
DOUBLE-SCANNING AND GAUSSIAN BLURRING IMPROVE QUALITY OF PALEONTOLOGICAL CT DATA:
EXPERIMENTS WITH TWO MAMMOTH TUSKS

WEDNESDAY - SATURDAY, OCTOBER 9-12, 2019
EDUCATION AND OUTREACH POSTER SESSION
GREAT HALL 1&2
Authors with odd-numbered boards must be present from 4:15 - 6:15 p.m. Wednesday, October 9

Authors with even-numbered boards must be present from 4:15 - 6:15 p.m. Friday, October 11

T. Rodrigues PALEONTOLOGY EDUCATION THROUGH PALEOART: A TWO-YEAR EXPERIENCE IN A
BRAZILIAN HIGH SCHOOL

P. J. Bishop, A. Cuff, K. Michel, L. Kermode, J. R. Hutchinson ENGAGING AND EXCITING PRE-UNIVERSITY
STUDENTS IN STEM VIA 3D MODELLING OF DINOSAUR ANATOMY AND BIOMECHANICS

A. K. Hastings, C. Vargas-Grant, S. Sahlstrom, C. Reuss, C. Hart 3D PRINTING OF THE GIANT SNAKE T/TANOBOA
AS A MEANS OF STEM ENGAGEMENT IN HIGH SCHOOL PROGRAMMING

R. G. Figueiredo CREATING SCIENCE OUTREACH MATERIALS AS A TOOL FOR SCIENTIFIC LITERACY IN HIGH
SCHOOL: EXAMPLES FROM PALEONTOLOGY AND NATURAL HISTORY

S. G. Strait, L. Lester, J. Cantrell UNIVERSITY OUTREACH SERVING RURAL COMMUNITIES: WEST VIRGINIA
SCIENCE ADVENTURES K-12 STEM SUMMER CAMPS

A. Torices, M. Ferrer Ventura, P. Navarro Lorbes, R. San Juan Palacios WALKING WITH DINOSAURS: THE USE
OF PALEOICHNOLOGICAL SITES AS TOOLS FOR EDUCATION AND OUTREACH

T. L. Adams, D. Lehrmann, E. Deschner, A. Lehrmann, E. J. Blake, M. B. Suarez, A. Godet DINOSAUR TRACKS AS
AN EDUCATIONAL RESOURCE: REDISCOVERING THE HERITAGE MUSEUM OF THE TEXAS HILL COUNTRY

E. L. Bernard, D. J. Ward, A. Ward SHARKS' TEETH, SHELLS, AND CITIZEN SCIENCE

R. A. Lawrence, S. Hocknull ENGAGING THE PUBLIC WITH SMALL VERTEBRATE FOSSILS AND UTILIZING
CITIZEN SCIENCE TO MAXIMISE SCIENTIFIC DISCOVERY AT CAPRICORN CAVES, CENTRAL EASTERN
QUEENSLAND, AUSTRALIA

T. Stidham PRACTICES FOR NATURAL HISTORY MUSEUM PROGRAMS TO CLOSE THE DISABILITY
ENGAGEMENT GAP FOR PEOPLE WITH THE AUTISM SPECTRUM DISORDER

R. L. Lauer, E. L. Bernard, D. J. Ward, B. H. Lauer, A. E. Ward A COMPARISON BETWEEN THE EDUCATIONAL
OUTREACH PROGRAMS DEVELOPED BY THE LAUER FOUNDATION, CHICAGO, USA AND THE FOSSIL FISH
SECTION OF THE NATURAL HISTORY MUSEUM, LONDON, UK

A. E. Marcy, L. D. White SCIENTIFIC METHOD ON THE MOVE: GAMES AND INTERACTIVES CONVEY THE
DYNAMIC, COLLABORATIVE NATURE OF SCIENCE

J. H. Nestler, S. K. Drumheller, M. T. Lam, A. C. Pritchard, M. R. Borths, M. E. Leone Gold, J. H. Miller HALF A
DECADE OF LARGE-SCALE SCIENCE OUTREACH: USING THE INTERNET FORUM ASKSCIENCE TO CONNECT
WITH THE PUBLIC
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B43

B44

B45

B46

B47

B48

B50
B51

B52
B53

B54

B5S

B56

B57

B58

B59

B60

B61

B62

B63

G. Santos, L. Lundgren, M. Barboza-Ramirez, M. J. Ziegler, B. Stoneburg COSPLAY FOR SCIENCE: UTILIZING POP
CULTURE NARRATIVES AS A MEANS FOR SCIENCE EDUCATION OUTSIDE TRADITIONAL LEARNING
CENTERS

S. M. Rutzky FUNDING MEANINGFUL RESEARCH EXPERIENCES ENCOURAGES UNDERGRADUATES TO
PURSUE DEGREES IN PALEONTOLOGY AND GEOSCIENCE

L. D. White, D. C. Pagnac, G. Bowser FIELDWORK INSPIRING EXPANDED LEADERSHIP AND DIVERSITY (FIELD):
OVERCOMING BARRIERS TO FIELDWORK IN PALEONTOLOGY

A. W. Kellner, J. M. Saydo THE PALEOANTAR PROJECT—COMBINATION OF SCIENCE, EDUCATION AND
OUTREACH FOCUSING ON ANTARCTICA

S. S. Sumida, S. Walker THE PATTERNS PROJECT—PHYLOGENY-DRIVEN, ANATOMICAL TAXON
TRANSFORMATION AS EDUCATION RESOURCE FOR NATURAL SCIENCES: USING DIGITAL MORPHING
ANIMATION TO INTERPOLATE STRUCTURES AND ENHANCE EDUCATION AND OUTREACH IN VERTEBRATE
PALEONTOLOGY

K. Fox-Dobbs, T. Hill, D. Ibarra, J. Oster, P. Workshop Participants A CALL TO ACTION AFTER THE PALEO TO
POLICY WORKSHOP: HOW TO BUILD BRIDGES BETWEEN PALEONTOLOGICAL RESEARCH AND DECISION
MAKING

S. Turner, A. Berta "BONE HUNTERS" PROJECT—AUSTRALASIAN WOMEN IN VERTEBRATE PALEONTOLOGY

S. Hinic-Frlog, R. R. Reisz  USING FOSSIL SCIENTIFIC STORIES AS TOOLS TO ENGAGE STUDENTS WITH
SCIENTIFIC LITERACY LEARNING OUTCOMES IN A CORE DEPARTMENTAL CURRICULUM

WEDNESDAY - SATURDAY, OCTOBER 9-12, 2019
PREPARATORS' SESSION
GREAT HALL 1&2
Authors must be present from 4:15 - 6:15 p.m. Thursday, October 10

T. Sato, A. Shinya A PRACTICAL GUIDE TO START A NEW VERTEBRATE FOSSIL PREPARATION LAB

A. Shinya, C. J. Van Beek, P. Makovicky CHALLENGES IN THE FIELD: COLLECTING WET VERTEBRATE FOSSILS
WITH THE APPLICATION OF ACRYSOL WS24, ACRYLOID B72, AND CYANOACRYLATE CONSOLIDANTS

D. J. Ward, A. E. Ward SIEVING WITHOUT TEARS: THE FIRST 40 YEARS OF AUTOMATED SEDIMENT
SCREENING FOR MICROVERTEBRATES

M. R. Fair, P. J. May, S. J. Jabo, G. Dallman, A. S. Madill REMOVING ASBESTOS FROM RECONSTRUCTED AREAS
OF SPECIMENS AT THE SMITHSONIAN MUSEUM OF NATURAL HISTORY SAFELY AND WITH THE LEAST
IMPACT TO THE SPECIMEN

P. May, D. Evans, A. Madill, M. Fair UNEARTHING A GIANT: THE MAKING OF ZUUL

J. E. Wilkinson ACID PREPARATION OF CARBONACEOUS FOSSIL MATERIAL USING A MEDICAL
INTRAVENOUS KIT FOR TARGETED DELIVERY OF 7% ACETIC ACID SOLUTION.

S. R. Johnston, A. Davidson PHOTOGRAPHS AND FOSSIL FILLINGS: A REVERSIBLE POLYESTER FILL AND
UTILIZING NATIVE IPHONE APPS FOR COMPREHENSIVE PHOTO DOCUMENTATION

M. Ferrer Ventura, A. Torices, X. Mas I Barbera, R. San Juan Palacios, P. Navarro Lorbés @ THE USE OF
TRADITIONAL MORTARS AND HIDROFUGANTS IN RESTORATION AND PRESERVATION OF
PALEOICHNOLOGIAL SITES

V. R. Rhue MANAGEMENT OF COLLECTIONS CARE PROJECTS: REFINING THE APPROACH TO CURATION
WORKFLOWS AND PERSONNEL TRAINING

B. A. Lauters COMPARATIVE ANALYSIS OF PARALOID B-72 AND BUTVAR B-76 DISSOLVED IN ACETONE
SOLUTIONS

E. Ghezzo, M. Massironi, E. B. Davis HIGH RESOLUTION REMOTE SENSING APPLIED TO FOSSIL DISCOVERY:
OVERVIEW AND PROSPECTS

R. Aguilar MILLIONS OF YEARS, DOZENS OF SAMPLES, ONE SINGLE SCAN: NEW METHODS TO RAPIDLY
INCREASE THE NUMBER OF SPECIMENS CAPTURED IN A SINGLE HIGH QUALITY SCAN.
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B64

B65

B66

B67

B68

B69

B70

B71

B72

B73

B74

B75

B76

B77

B78

B79

B80

B81

B82
B83

B84

B85

WEDNESDAY AFTERNOON, OCTOBER 9, 2019
REGULAR POSTER SESSION I
GREAT HALL 1&2
Authors must be present from 4:15 - 6:15 p.m. Wednesday, October 9

N. T. Rasolofomanana, K. E. Samonds, L. R. Godfrey, M. Andriambelomanana, T. H. Andrianavalona, N. T.
Ramihangihajason, R. B. Rakotozandry, B. Z. Nomenjanahary, M. Irwin, B. Crowley A NEW LATE PLEISTOCENE
SUBFOSSIL SITE (TSARAMODY, SAMBAINA BASIN, CENTRAL MADAGASCAR) WITH IMPLICATIONS FOR THE
CHRONOLOGY OF HABITAT AND MEGAFAUNAL COMMUNITY CHANGE ON MADAGASCAR'S CENTRAL
HIGHLANDS

M. P. Jovanovic, H. Blain, J. Bisbal-Chinesta, D. Djuric, K. Bogicevic, D. Nenadic, J. Agusti LAST NEANDERTHALS
VS. HOMO SAPIENS: NEW PALEOENVIRONMENTAL AND PALEOCLIMATIC DATA USING THE SMALL
VERTEBRATE ASSEMBLAGES FROM SERBIA (BALKAN PENINSULA, SOUTHEASTERN EUROPE)

T. Ramm, K. M. Thorn, C. Hipsley, J. Mueller, S. Hocknull, J. Melville REPTILE DIVERSITY OF MCEACHERN'S
CAVE, A LATE PLEISTOCENE TO HOLOCENE FOSSIL DEPOSIT FROM VICTORIA, AUSTRALIA

D. T. Ledesma, M. Kemp  USING FOSSILS TO UNDERSTAND THE IMPACTS OF CLIMATE CHANGE ON
HERPETOFAUNA IN CENTRAL TEXAS

A. Folie, A. Martinez Monzén, J. Lopez-Garcia, I. Lozano-Fernandez, H. Blain AMPHIBIANS AND SQUAMATES
FROM THE LATE PLEISTOCENE OF CAVERNE MARIE-JEANNE (BELGIUM)

B. H. Lauer, R. H. Lauer, E. L. Bernard, C. J. Duffin, E. V. Popov, D. J. Ward OBSERVATIONS ON THE MESOZOIC
CHIMAEROID, ELASMODECTES NEWTON 1878

R. M. Lindoso, J. Maisey, I. D. Carvalho BRAZILIAN CRETACEOUS FISHES DISTRIBUTION SHED LIGHT ON
ECOSYSTEMS IN WESTERN GONDWANA

S. Turner, R. Soler-Gijon, E. Siebert, M. McCurry, S. Avery THE DENTITION AND SKELETON OF
MOOREODONTUS: NEW INSIGHTS INTO THE ORIGIN AND DEVELOPMENT OF THE TRIASSIC XENACANTH
SHARKS

D. J. Ehret, K. M. Claeson CHONDRICHTHYANS AND OSTEICHTHYANS FROM THE LATE CRETACEOUS
(CAMPANIAN) ELLISDALE SITE, MONMOUTH COUNTY, NEW JERSEY

P. A. Holroyd ASSESSING THE IMPACT OF SAMPLING BIASES AND TECTONIC CONTROLS ON PALEOGENE
MARINE VERTEBRATES FROM THE EASTERN NORTH PACIFIC

M. D. Gottfried, R. E. Fordyce EXPANDING THE SCOPE OF MESOZOIC AND CENOZOIC CHONDRICHTHYAN
AND BONY FISH RECORDS FROM NEW ZEALAND

C. E. Syme THE FIRST COMPREHENSIVE RECORD OF ELASMOBRANCHS FROM THE MID-PALEOCENE
BOONGEROODA GREENSAND MEMBER OF WESTERN AUSTRALIA

C. J. Noguera, E. L. Bernard, R. Belben, R. J. Twitchett IMPACT OF EOCENE-OLIGOCENE GLOBAL COOLING ON
THE SIZE OF LAMNIFORM SHARKS

A. W. Gale FIRST RECORDS OF THE SAWFISHES PRISTIS AND ANOXYPRISTIS FROM THE OLIGOCENE OF
NORTH AND SOUTH CAROLINA, USA

T. Ziegler, D. Hocking, E. M. Fitzgerald AN ASSOCIATED SPECIMEN OF THE LAMNIFORM SHARK
CARCHAROCLES ANGUSTIDENS FROM VICTORIA, AUSTRALIA, AND EVIDENCE OF POST-MORTEM FAUNAL
SUCCESSION

K. Shimada THE BODY SIZE OF MEGATOOTHED SHARK, OTODUS MEGALODON (LAMNIFORMES,
OTODONTIDAE), REVISITED

M. L. Griffiths, M. A. Becker, H. A. Maisch Iv, E. R. Kast, A. . Akhtar, R. A. Eagle, S. L. Kim, D. M. Sigman, J. A.
Higgins, K. Shimada THE EVOLUTION AND EXTINCTION OF OTODUS MEGALODON: NEW INSIGHTS FROM
NITROGEN, CALCIUM, AND 'CLUMPED' ISOTOPE RATIOS

V.J. Perez CHONDRICHTHYAN DIVERSITY OF FLORIDA IN RESPONSE TO CENOZOIC CLIMATE CHANGE
H. Wang, Y. Wang DEALING WITH THE UNKNOWN DATA IN MAMMALIAFORM PHYLOGENY

M. Celik, M. J. Phillips ACCOUNTING FOR PHYLOGENETIC AND TEMPORAL CONFLICT AMONG ANATOMICAL
PARTITIONS IDENTIFIES AN END-TRIASSIC ORIGIN OF CROWN MAMMALS

T. Martin, A. Averianov, J. A. Schultz, A. H. Schwermann, O. Wings LATE JURASSIC SYNAPSIDS AND MAMMALS
FROM THE LANGENBERG QUARRY (NORTHERN GERMANY)

T. H. Rich, T. Flannery, A. R. Evans, M. White, T. Ziegler, A. Maguire, P. Vickers-Rich AFFINITIES OF AUSTRALIAN
TRIBOSPHENIC MESOZOIC MAMMALS
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B86

B87

B88

B89

B90

BI1

B92

B93

B9%

B95

B96

B97

B98

B99

B100

B101

B102

B103

B104

B105

B106

B107

B108

B109

C. S. Scott, C. Sullivan, D. A. Eberth, D. R. Braman = NORTHERNMOST RECORD OF LANCIAN (LATEST
CRETACEOUS) MAMMALS

A. J. Ashbaugh, J. M. Theodor, C. Scott P4 SIZE VERSUS SHAPE IN DISCRIMINATING SPECIES OF MESODMA
AND NEOPLAGIAULAX (MAMMALIA, MULTITUBERCULATA): DOES SIZE MATTER?

S. V. Robson, C. Scott, J. M. Theodor BONY LABYRINTH MORPHOLOGY OF THE PANTODONT CAENOLAMBDA
PATTERSONI

P. E. DePolo, T. E. Williamson, S. L. Shelley, S. L. Brusatte A MIXED ASSEMBLAGE OF PALEOCENE MAMMALS
FROM THE SAN JUAN BASIN, NEW MEXICO, USA

S. Ting, X. Wang, J. Meng CRANIAL MORPHOLOGY OF HSIANGOLESTES (MAMMALIA, INSECTIVORA) AND
NARANIUS (MAMMALIA, CIMOLESTA) AND THE PHYLOGENY OF BASAL INSECTIVORES

S. Zack THE FIRST NORTH AMERICAN PROPTERODON (MAMMALIA, HYAENODONTA) FROM THE LATE
UINTAN OF UTAH

Y. Wang, Q. Li, B. Bai, X. Jin, F. Mao, J. Meng, K. C. Beard NEW DATA ON THE PALEOGENE STRATIGRAPHY
AND MAMMALIAN PALEONTOLOGY OF THE ERLIAN BASIN, INNER MONGOLIA, CHINA AND ITS
IMPLICATIONS FOR ASIAN PALEOGENE BIOCHRONOLOGY

T. J. Orr, L. Lawrence, E. M. Roberts, M. D. Schmitz, P. M. O'Connor, C. Mtelela, N. J. Stevens HIGH-PRECISION
TEMPORAL, PALEOCLIMATIC, AND PALEOENVIRONMENTAL ANALYSIS OF OLIGOCENE VERTEBRATE-
BEARING SEQUENCES IN THE RUKWA RIFT BASIN, TANZANIA

N. J. Stevens, E. M. Roberts, C. Mtelela, P. M. O'Connor LATE OLIGOCENE MACROSCELIDEANS FROM THE
NSUNGWE FORMATION, RUKWA RIFT BASIN, TANZANIA

P. Li, P. E. Morse, R. F. Kay DENTAL TOPOGRAPHIC CHANGE AND DIETARY INFERENCE IN HOMUNCULUS
PATAGONICUS AMEGHINO, 1891 (MAMMALIA, PRIMATES)

H. Insani, M. Takai SHAPE TRANSFORMATION MODELS TO PREDICT THE EXTINCTION TIME OF MACACA
NEMESTRINA IN JAVA ISLAND, INDONESIA

G. San Martin Flores, L. Nagendran, M. M. Lang, M. T. Silcox CRANIAL ENDOCASTS OF COLUGOS, AND THEIR
RELEVANCE TO UNDERSTANDING THE EARLY PHASES OF THE EVOLUTION OF THE BRAIN IN EUARCHONTA
AND PRIMATES

X.Xu A REVIEW OF MESOZOIC FOSSIL FEATHER MORPHOLOGIES: PROBLEMS AND PROSPECTS

M. McNamara PRESERVATION AND PALEOBIOLOGICAL APPLICATIONS OF FOSSIL VERTEBRATE
INTEGUMENT: INSIGHTS FROM TISSUE ULTRASTRUCTURE, CHEMISTRY, AND TAPHONOMIC EXPERIMENTS

L. Kocsis, L. Leuzinger, M. Fernandez, Z. Luz, T. Vennemann, A. Ulianov GEOCHEMICAL CHARACTERIZATION
OF LATE CRETACEOUS MARINE REPTILES AND FISH FROM ANTARCTICA AND PATAGONIA

T.L.Durham STABLE ISOTOPE ANALYSES (6'3C, §'30) OF FOSSIL REPTILE REMAINS FROM THE GRAY FOSSIL
SITE, SOUTHERN APPALACHIANS, TENNESSEE

P. V. Ullmann, K. Macauley, R. D. Ash  GEOCHEMICAL TAPHONOMY OF TYRANNOSAURUS REX MOR 1125, THE
FIRST CRETACEOUS FOSSIL TO YIELD ENDOGENOUS PROTEIN SEQUENCES

G.E. Webb, K. J. Ferguson, A. A. Chagas, V. N. Vakil, G. J. Price, R. V. Burne TRACE ELEMENTS OF TERRESTRIAL
SURFACE WATERS AND BONE DIAGENESIS: A LEARNING CURVE

E. B. Davis, E. Ghezzo, M. Massironi, S. Malavasi, G. Bianucci, A. Gioncada, A. D. Marsh, W. Parker, S. S. Hopkins
HIGH RESOLUTION REMOTE SENSING APPLIED TO PALEONTOLOGY: CASE STUDIES FROM SATELLITE
IMAGERY AND CONVENTIONAL CAMERA PHOTOS

J. Bevitt, R. R. Reisz, B. Gee, M. E. Jones, M. A. White NEUTRON MICRO-CT AS AN EMERGING NON-
DESTRUCTIVE TOOL FOR PALEONTOLOGY

J. Anquetin, G. Billet TOWARDS A MORE COST-EFFECTIVE, TRANSPARENT, AND OPEN PUBLICATION
WORKFLOW: PEER COMMUNITY IN PALEONTOLOGY (PCI PALEO), A COMMUNITY-DRIVEN PEER REVIEW
PLATFORM FOR PALEONTOLOGY

T. M. Richards, P. E. Stumkat, S. W. Salisbury NEW CRESTED PTEROSAUR MATERIAL FROM THE LOWER
CRETACEOUS (ALBIAN) TOOLEBUC FORMATION OF QUEENSLAND, AUSTRALIA, AND THE EVOLUTION OF
AUSTRALIAN PTEROSAURS

H. Chen, S. Jiang, X. Cheng, R. Qiu, X. Wang SHEDDING NEW LIGHT ON THE CONFIGURATION OF THE
PTERYGOID AND THE ECTOPTERYGOID IN DERIVED PTEROSAURS THROUGH CT SCANNING

M. Sprague, M. A. McLain A LARGE PTEROSAUR HUMERUS FROM BONE CABIN QUARRY, MORRISON
FORMATION, COLORADO
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B112
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B115

B116

B117

B118

B119

B120

B121

B122

B123

B124

B125
B126

8:00

8:15
8:30

8:45

9:00
9:15

9:30

F. G. Cardozo, G. Sobral, T. Rodrigues ECOLOGICAL NICHES AMONG PTEROSAURS FROM THE SOLNHOFEN
ARCHIPELAGO

B. W. Griffin, O. E. Demuth, E. Martin-Silverstone, E. J. Rayfield SIMULATED RANGE OF MOTION MAPPING OF
DIFFERENT HIP POSTURES DURING LAUNCH OF A MEDIUM SIZED ORNITHOCHEIRID PTEROSAUR

S. J. Nesbitt A NEW DINOSAUR FROM THE COELOPHYSIS QUARRY (?END NORIAN) INDICATES THAT LOW
LATITUDE DINOSAURIAN ASSEMBLAGES REMAINED SIMILAR IN CLADE COMPOSITION THROUGHOUT THE
TRIASSIC PERIOD

F. Knoll, S. Lautenschlager, A. Serrano-Martinez, F. Ortega PALEONEUROLOGY OF A NEW THEROPOD SPECIMEN
FROM THE 'ARGILES DE L'IRHAZER', MIDDLE JURASSIC OF NIGER

P. J. Makovicky, N. Smith, A. F. Andersen, W. Hammer BRAINCASE ANATOMY AND A DIGITAL ENDOCAST OF
CRYOLOPHOSAURUS ELLIOTI (DINOSAURIA: NEOTHEROPODA)

H. Dai, X. Xu A NEW MEGALOSAURID THEROPOD FROM THE MIDDLE JURASSIC XINTIANGOU FORMATION
OF CHONGQING, PEOPLE'S REPUBLIC OF CHINA AND ITS IMPLICATION FOR EARLY TETANURAN
EVOLUTION

M. Moreno Azanza, R. Coimbra, E. Puértolas-Pascual, J. Russo, B. Bauluz, O. Mateus CRYSTALLOGRAPHY OF
LOURINHANOSAURUS EGGSHELLS (DINOSAURIA, THEROPODA, ALLOSAUROIDEA)

S. B. Gutherz, J. R. Groenke, P. M. O'Connor, J. Sertich PALEOPATHOLOGY IN NEW MATERIALS OF
MAJUNGASAURUS CRENATISSIMUS FROM THE MAEVARANO FORMATION, NORTHWESTERN MADAGASCAR

K. K. Voegele, P. V. Ullmann, J. Grove, R. Nellermoe CHARACTERIZING THE ONTOGENETIC STAGE OF A VERY
LARGE SPECIMEN OF ALLOSAURUS FROM THE JURASSIC OF WYOMING WITH SUBADULT CHARACTERISTICS

H. Suzuki, Y. Kobayashi, M. Kano, T. Karasawa, S. Hayashi, A. Ota, T. Miyaji A THEROPOD REMAIN FROM THE
UPPER CRETACEOUS YEZO GROUP, HABOROGAWA FORMATION IN ASHIBETSU CITY, HOKKAIDO
PREFECTURE, JAPAN

D. W. Larson, K. Brink A SMALL THEROPOD TOOTH ASSEMBLAGE FROM THE ST. MARY RIVER FORMATION
OF SOUTHERN ALBERTA, CANADA: IMPLICATIONS FOR IDENTIFYING ISOLATED THEROPOD TEETH AND
NORTH AMERICAN THEROPOD BIOGEOGRAPHY

K. A. Beguesse, A. Canoville, L. L. Herzog, L. Zanno BONE PATHOLOGIES IN THE EARLY CRETACEOUS
THERIZINOSAURIAN FALCARIUS UTAHENSIS

N. Ikegami, J. Scannella, Y. Tomida ADDITIONAL THERIZINOSAUROID BONES COLLECTED FROM THE UPPER
CRETACEOUS MIFUNE GROUP, KUMAMOTO, JAPAN

C. Tsogtbaatar, Y. Kobayashi A NEW ORNITHOMIMID (THEROPODA, ORNITHOMIMOSAURIA) FROM THE
UPPER CRETACEOUS NEMEGT FORMATION OF BUGIIN TSAV, MONGOLIA

R. Hirayama, T. Tsuihiji, H. Uno A TYRANNOSAUROID TOOTH FROM THE LATE CRETACEOUS (TURONIAN)
OF NORTHERN JAPAN

M. M. Rhodes, P. J. Currie HOMOLOGY OF THE MICRORAPTORINE LATERAL PUBIC TUBERCLE

M. J. Powers, P. J. Currie DISCRETE VARIATION IN MAXILLAE OF EUDROMAEOSAUR DINOSAURS AND ITS
RELATION TO TRENDS IN SNOUT MORPHOLOGY

THURSDAY MORNING, OCTOBER 10, 2019
ROMER PRIZE SESSION
MEETING ROOM M4
MODERATORS: Kenneth Angielczyk and Julia Clarke

A. Elsler HETEROGENEOUS EVOLUTIONARY RATES DURING THE FIRST HALF OF TERRESTRIAL TETRAPOD
EVOLUTION

D. Foffa DIETARY AND HABITAT PARTITIONING OF JURASSIC MARINE REPTILE ECOSYSTEMS

M. M. Johnson WHAT ARE TELEOSAURIDAE AND STENEOSAURUS? THE TAXONOMT, SYSTEMATICS, AND
ECOMORPHOLOGICAL DIVERSITY OF TELEOSAUROIDEA (CROCODYLOMORPHA, THALATTOSUCHIA)

A. Krahl MUSCLE RECONSTRUCTIONS AND HUMERUS AND FEMUR FINITE ELEMENT ANALYSES OF
CRYPTOCLIDUS EURYMERUS (PLESIOSAURIA) SUPPORT UNDERWATER FLIGHT AND FLIPPER TWISTING

G. F. Funston GROWTH AND BEHAVIOUR IN OVIRAPTOROSAURS

S. W. Evers NEW INSIGHTS INTO THE EVOLUTION OF SECONDARILY MARINE LIFESTYLES, MARINE
ADAPTATION, AND DIVERSIFICATION OF TURTLES

D. F. Terrill STRONTIUM ISOTOPES: A NEW TOOL FOR EXPLORING MIGRATORY BEHAVIOURS IN
ORNITHISCHIAN DINOSAURS
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S. A. Singh  TROPHIC MORPHOLOGY REVEALS THE ECOLOGICAL DYNAMICS OF EARLY MESOZOIC
HERBIVORES

C. G. Klein MOLECULAR AND MORPHOLOGICAL PATTERNS OF SURVIVAL, NOT EXTINCTION, OF SNAKES
THROUGH THE CRETACEOUS-PALEOGENE MASS EXTINCTION

K. M. Thorn ONE SKINK, TWO SKINK, BIG SKINK, BLUE SKINK: MIOCENE ORIGINS AND PLIO-PLEISTOCENE
GIGANTISM IN THE AUSTRALASIAN GENUS TILIQUA (SQUAMATA, SCINCIDAE)

R. J. Brocklehurst ON THIN AIR: VENTILATION MECHANICS IN LIVING AND FOSSIL BIRDS

R. J. Haupt MAKING SPACE FOR GROUND SLOTHS: TESTING THE POTENTIAL FOR MODERN SLOTH STABLE
ISOTOPE OFFSETS TO REINTERPRET GROUND SLOTH DIETARY ECOLOGY

A. Lanzetti DEVELOPING A NEW HABIT: ONTOGENY TRACKS THE EVOLUTION OF FILTER FEEDING IN
BALEEN WHALES

S.D. Arman INHERENT DIETARY FLEXIBILITY WAS KEY TO THE EVOLUTIONARY SUCCESS OF KANGAROOS

B. P. Tanis LOOSENING THE MACROEVOLUTIONARY RATCHET: DOES DIETARY PLASTICITY ALTER
MORPHOLOGICAL INSIGHTS INTO CANID EVOLUTION?

S. Kealy THE APPLICATION OF PHYLOGEOGRAPHY TO INVESTIGATE POSSIBLE ANTHROPOGENIC
TRANSLOCATIONS: A PRELIMINARY ANALYSIS OF THE CUSCUS (PHALANGERIDAE)

THURSDAY MORNING, OCTOBER 10, 2019
TECHNICAL SESSION VI: MAMMALS 11
MEETING ROOM M1&2
MODERATORS: Suzanne Cote and Dorien de Vries

E. H. Reed FOSSIL RECORD OF THE SOUTHERN BENT-WING BAT (MINIOPTERUS ORIANAE BASSANII) FROM
QUATERNARY DEPOSITS AT NARACOORTE CAVES, SOUTH AUSTRALIA: IMPLICATIONS FOR
CONSERVATION OF A CRITICALLY ENDANGERED SPECIES

C. Lopez-Aguirre, A. Link DENTAL TOPOGRAPHY ANALYSIS AND DIETARY INFERENCE OF THE MIOCENE
NEOTROPICAL BAT NOTONYCTERIS MAGDALENENSIS FROM LA VENTA, COLOMBIA

J. L. Alumbaugh, K. Samonds, S. M. Goodman, L. Godfrey A MORPHOMETRIC ASSESSMENT OF MODERN AND
EXTINCT MACRONYCTERIS SPP. (CHIROPTERA, HIPPOSIDERIDAE) ON MADAGASCAR

D. De Vries, H. M. Sallam, E. R. Seiffert DENTAL TOPOGRAPHIC EVOLUTION IN RODENTS ACROSS THE
EOCENE-OLIGOCENE BOUNDARY IN THE FAYUM DEPRESSION, EGYPT

S. S. Hopkins, J. J. Calede OLIGO-MIOCENE APLODONTIOID RODENTS REVEAL FAUNAL AND ECOLOGICAL
RELATIONSHIPS BETWEEN CENTRAL OREGON AND WESTERN MONTANA

J. Cramb, S. Hocknull, G. Price A TALE OF TWO MICE: POGONOMYS AND LEGGADINA (RODENTIA, MURINAE)
FROM PLEISTOCENE CAVE DEPOSITS AT MT ETNA, EASTERN QUEENSLAND, AUSTRALIA

A. E. Marcy, K. C. Rowe, E. Sherratt, T. Guillerme, M. J. Phillips, V. Weisbecker INTRINSIC CONSTRAINTS APPEAR
TO UNDERLIE STRONG ALLOMETRIC PATTERNS IN AUSTRALIAN RODENT DIVERSITY

M. M. Lang, G. San Martin Flores, O. Bertrand, L. Nagendran, S. Lopez-Torres, M. T. Silcox ENDOCRANIAL SHAPE
VARIATION WITHIN EUARCHONTOGLIRES USING 3D GEOMETRIC MORPHOMETRICS

G. Sansalone, K. Allen, J. Ledogar, S. Ledogar, A. Profico, S. Wroe, P. Raia THINK BIG: EVOLUTIONARY
ALLOMETRY AS A MAJOR FACTOR IN RATES OF MORPHOLOGICAL EVOLUTION OF THE PRIMATE BRAIN
SHAPE

L. M. MacLatchy, J. M. Kingston, M. M. Malone DIETARY NICHES OF EARLY MIOCENE FOSSIL HOMINOIDS
FROM UGANDA

J. Kingston, L. MacLatchy, M. Malone ISOTOPIC VARIATION IN MODERN HOMINOID DIETARY NICHES:
IMPLICATIONS FOR INTERPRETING THE FOSSIL PRIMATE RECORD

T. M. Smith, D. R. Green, I. S. Williams WEEKLY-SCALE OXYGEN ISOTOPE MEASUREMENTS IN PRIMATE
TEETH REVEAL ANCIENT ENVIRONMENTAL VARIATION

D. R. Begun NAKALIPITHECUS AND HOMININE ORIGINS
S. Cote, K. McNulty, J. Kelley AN UNUSUAL FOSSIL HOMINOID ASSEMBLAGE FROM TINDERET, KENYA

J. L. Cantalapiedra, M. Alberdi, J. Prado, H. Zhang, O. Sanisidro, F. Blanco, J. Saarinen ECOLOGICAL FUNCTION
AND MACROEVOLUTIONARY PATTERNS IN PROBOSCIDEANS

O. Sanisidro Morant, J. Lopez Cantalapiedra, S. Cote A REVIEW OF AFRICAN ELASMOTHERES (MAMMALIA,
RHINOCEROTIDAE) AND THEIR ROLE ON EARLY MIOCENE MIGRATION EVENTS INTO EAST AFRICA
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THURSDAY MORNING, OCTOBER 10, 2019
TECHNICAL SESSION VII: ARCHOSAURS
MEETING ROOM M3
MODERATORS: Elizabeth Martin-Silverstone and Alan Turner

J. A. Schwab, M. T. Young, J. M. Neenan, S. Walsh, L. M. Witmer, Y. Herrera, K. Dollman, S. Brusatte BACK TO
THE SEA—ADAPTATIONS OF THE TYMPANIC SYSTEM IN THALATTOSUCHIAN CROCODYLOMORPHS

D. Pol, P. C. Sereno NEW JURASSIC AND CRETACEOUS NEOSUCHIANS FROM THE SAHARA ADD TO AFRICA'S
REMARKABLE CROCODYLIFORM DIVERSITY AND ITS PALEOGEOGRAPHIC CONNECTIONS WITH NORTHERN
LANDMASSES

A. H. Turner, A. Watanabe, A. R. Beyl, A. H. D'Amore, E. Wilberg, J. H. Smaers, P. M. Gignac ECOMORPHOLOGICAL
AND ALLOMETRIC SIGNATURES IN ENDOCRANIAL SHAPE IN CROCODYLIANS

M. A. White, P. Bell, N. E. Campione, G. Sansalone, T. Brougham A NEW CROCODYLIFORM FROM THE WINTON
FORMATION (CA 95 MA) OF QUEENSLAND (AUSTRALIA)

M. Rubin A NEW ALLIGATORINE FROM THE MIDDLE EOCENE OF UTAH AND THE ORIGINS OF MODERN
ALLIGATOR

J. Ristevski, G. J. Price, 1. H. Sobbe, R. E. Molnar, J. Louys, J. Cramb, A. D. Nguyen, J. Zhao, Y. Feng, L. Beirne A
NEW ZIPHODONT EUSUCHIAN FROM THE PLEISTOCENE OF QUEENSLAND, AND IMPLICATIONS FOR
AUSTRALASIA'S ZIPHODONT CROCODYLIAN DIVERSITY

P. C. Sereno, D. Pol AN AGILE UNARMORED NOTOSUCHIAN FROM CENOMANIAN-AGE ROCKS IN NIGER
INITIATE THE PARTITIONING OF THE GONDWANAN PLEXUS OF ARARIPESUCHUS SPECIES

J. M. Clark, B. B. Britt, D. J. Chure, G. F. Engelmann, S. M. Denarie, A. Ruebenstahl, B. C. Theurer, R. Esplin A NEW
BASAL CROCODYLOMORPH FROM THE NUGGET SANDSTONE OF UTAH—THE MOST COMPLETELY KNOWN
"SPHENOSUCHIAN"

R. S. Seymour, M. Ezcurra, D. Henderson, M. E. Jones, S. C. Maidment, C. V. Miller, S. J. Nesbitt, D. Schwarz, C.
Sullivan, E. Wilberg LARGE NUTRIENT FORAMINA IN FOSSIL FEMORA INDICATE INTENSE LOCOMOTOR AND
METABOLIC ACTIVITY IN TRIASSIC ARCHOSAUROMORPHS AND THE PSEUDOSUCHIAN LINEAGE

J.D. Fortner PHYTOSAUR TO WMN ARIDIFICATION PROCESSES INFLUENCED THE
DIAGENETIC ENVIRONMENT OF' T AT

A. H. Pentland, S. F. Poropat, T. Sloan, R. A. Elliott, H. A. Elliott, J. A. Elliott, D. A. Elliott A NEW ORNITHOCHEIRID
PTEROSAUR FROM THE WINTON FORMATION (CENOMANIAN-LOWER TURONIAN) OF NORTHEAST
AUSTRALIA: PALEOBIOGEOGRAPHIC AND PALEOECOLOGICAL IMPLICATIONS

M. Qvarnstrom, E. Elgh, K. Owocki, P. E. Ahlberg, G. Niedzwiedzki FILTER FEEDING IN LATE JURASSIC
PTEROSAURS SUPPORTED BY COPROLITE CONTENTS

A. W. Kellner, T. Rodrigues, R. G. Figueiredo, L. C. Weinschiitz, G. A. Souza, A. S. Costa, C. W. Mueller, J. M. Sayao
FIRST PTEROSAUR (PTERODACTYLOIDEA) SPECIMENS FROM THE ANTARCTIC PENINSULA

E. Martin-Silverstone, D. M. Unwin, P. M. Barrett A NEW, THREE-DIMENSIONALLY PRESERVED
MONOFENESTRATAN PTEROSAUR FROM THE MIDDLE JURASSIC OF SCOTLAND AND THE COMPLEX
EVOLUTIONARY HISTORY OF THE SCAPULO-VERTEBRAL ARTICULATION

A. K. Behrensmeyer, R. L. Whatley, A. J. Fitch, W. Parker, S. McIntire, A. C. Pritchard, B. Kligman, R. G. Cline
TAPHONOMY AND PALEOCOMMUNITY RECONSTRUCTION OF A PTEROSAUR-BEARING FOSSIL
ASSEMBLAGE IN THE UPPER TRIASSIC OF ARIZONA

Y. Zhang, W. Morita, J. Jernvall TOWARDS AN ADVANCED WEIGHTING APPROACH TO ACCOUNT FOR
CHARACTER INTERDEPENDENCIES IN AN ADJUSTED PARSIMONY METHOD, FOR PHYLOGENETIC
INFERENCE USING PHENOTYPIC DATA

THURSDAY AFTERNOON, OCTOBER 10, 2019
TECHNICAL SESSION VIII: MAMMAL CRANIAL EVOLUTION
MEETING ROOM M3
MODERATORS: Julia Schultz and Juri Miyamae

J. Benoit, I. Ruf, J. A. Miyamae, V. Fernandez, P. G. Rodigues, B. S. Rubidge THE INFRAORBITAL FORAMEN IN
CYNODONTS AND MAMMALS: ORIGIN OF WHISKERS AND HOMOLOGY

J. A. Miyamae, B. Bhullar SENSING OR SUCKLING? THE EVOLUTION OF MAMMALIAN FACIAL MUSCLES

J. Meng, F. Mao, Y. Wang, C. Li EVOLUTION OF THE MAMMALIAN JAW JOINT AND MIDDLE EAR AT THE
STAGE OF BASAL THERIANS

©2019 by the Society of Vertebrate Paleontology
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A. Goswami, A. Fabre, E. Noirault, R. Felice, J. Clavel, A. Watanabe, P. Fabre, A. Curtis, N. Simmons, D. L. Fox, M.
Churchill, B. L. Beatty, J. Geisler INTEGRATION, EXTINCTION, CLIMATE, AND THE EVOLUTION OF THE
PLACENTAL MAMMAL CRANIUM

J. A. Schultz, K. T. Stilson, M. C. Granatosky, M. F. Laird, Z. Luo, C. F. Ross NEW INSIGHTS INTO FEEDING
PERFORMANCE OF THE VIRGINIA OPOSSUM (DIDELPHIS VIRGINIANA) AND IMPLICATIONS FOR THE
EVOLUTION OF MAMMALIAFORM MASTICATION

P. F. Viacava, S. P. Blomberg, M. Phillips, V. Weisbecker A 3D GEOMETRIC MORPHOMETRIC ASSESSMENT OF
INTERPOPULATIONAL CRANIAL DIVERSITY OF THE MARSUPIAL DASYURUS HALLUCATUS

B. Mennecart, L. Costeur LARGE SCALE STUDY OF THE BONY LABYRINTH: A 3D GEOMETRIC
MORPHOMETRICS ANALYSIS OF THE RUMINANT INNER EAR EVOLUTION

S.J. Hand, M. Archer, K. N. Armstrong, R. M. Beck, P. Guarino-Vignon, T. Hung, C. Lopez-Aguirre, L. A. Wilson THE
EVOLUTION OF PECULIAR CRANIAL MORPHOLOGY IN NASAL-EMITTING TRIDENT BATS (CHIROPTERA,
RHINONYCTERIDAE) FROM THE AUSTRALIAN MIOCENE

C. Jacquemetton, M. Juhn, D. Bird, J. Schoenebeck, Z. Tseng, B. Van Valkenburgh OLD DOGS AND NEW: HOW
DOMESTIC DOG SKULL SHAPE VARIATION MIRRORS THAT OF EXTINCT CANIDS

G. E. Roessner, X. Wang, S. Wang NEW FOSSILS FROM ASIA WIDEN EARLY ANTLER DIVERSITY AND INCLUDE
OLDEST ANTLERS KNOWN

THURSDAY AFTERNOON, OCTOBER 10, 2019
TECHNICAL SESSION IX: SQUAMATES AND HERPETOFAUNAS
MEETING ROOM M4
MODERATORS: John Jacisin and Simon Scarpetta

E. Amson, R. Ebel, J. Mueller CRANIAL BONE INNER STRUCTURE AND FOSSORIALITY IN LEPIDOSAURIA

W. Phantratanamongkol, J. Head FOSSIL AND EXTANT MORPHOLOGIES REVEAL REPEATED DEVELOPMENT
OF DISTAL HIND LIMBS IN THE EVOLUTION OF SNAKES

A. Bolet, T. L. Stubbs, J. A. Herrera-Flores, M. J. Benton NEW INSIGHTS ON LEPIDOSAUR EVOLUTION AS
INFORMED FROM EVOLUTIONARY RATES AND DISPARITY ANALYSIS

K. K. Formoso, M. Habib, D. Bottjer REASSESSING THE MOSASAUR PECTORAL GIRDLE AND ITS ROLE IN
SWIMMING FUNCTION: NOT ENTIRELY WHALE-LIKE AFTER ALL

J. J. Jacisin, A. M. Lawing SNAKE VERTEBRAL SHAPE AS AN ECOMETRIC METHOD, AND ITS IMPLICATIONS
FOR SNAKE DISTRIBUTIONS AT LOCAL TO REGIONAL SCALES.

S. G. Scarpetta THE FIRST KNOWN FOSSIL OF UMA DEMONSTRATES EXAPTATION AND ECOLOGICAL
EVOLUTION IN A SPECIALIZED CLADE

M. F. Bonnan, L. M. Crisp, A. Barton, J. Dizinno, K. Muller, J. Smith, J. Walker EXPLORING ELBOW KINEMATICS
OF THE CENTRAL BEARDED DRAGON (POGONA VITTICEPS) USING XROMM: IMPLICATIONS FOR ANCESTRAL
AMNIOTE ELBOW FUNCTIONAL MORPHOLOGY

L. E. Roberts, J. J. Head  ELUCIDATING CRYPTIC AXIAL SKELETAL REGIONALIZATION IN REPTILIA:
IMPLICATIONS FOR VERTEBRATE EVOLUTIONARY-DEVELOPMENTAL HISTORY

J. L. Bloch, Y. Zaim, D. C. Kalthoff, J. R. Bourque, C. A. Brochu, J. J. Head, D. M. Boyer, J. Zonneveld, R. L. Ciochon,
G. F. Gunnell NEW TERRESTRIAL VERTEBRATES FROM THE PALEOGENE OF INDONESIA

K. Weber, D. E. Winkler, T. Kaiser, E. Schulz-Kornas, T. Tiitken THE GOOD, THE BAD, AND THE UGLY—
ALTERATION EFFECTS ON DENTAL MICROWEAR TEXTURES AND THEIR IMPLICATIONS FOR DIET
RECONSTRUCTION

THURSDAY AFTERNOON, OCTOBER 10, 2019
PREPARATORS' SESSION
MEETING ROOM M1&2
MODERATORS: Matthew Miller and Vanessa Rhue

M. T. Miller, A. Millhouse, H. Little PITFALLS AND SUCCESSES: THE EVOLUTION OF THE NATIONAL MUSEUM
OF NATURAL HISTORY (SMITHSONIAN INSTITUTION) PALEOBIOLOGY COLLECTIONS VOLUNTEER
CATALOGING PROGRAM

C.J.Van Beek, A. Shinya PREPARATION OF WET VERTEBRATE FOSSILS: DEVISING STRATEGIES TO MITIGATE
DAMAGE

J. R. Groenke, P. M. O'Connor, L. Dougan, S. H. Burch, R. R. Rogers DIGITAL AND MECHANICAL PREPARATION
OF DELICATE SKELETAL REMAINS FROM AN UPPER CRETACEOUS BONEBED IN MADAGASCAR
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M. Pinsdorf COMPACTED FIBERGLASS ARMATURE FOR SUPPORTING SMALL FOSSIL SPECIMENS

C. J. Burke, T. H. Worthy, A. B. Camens TECHNIQUES FOR SUCCESSFUL COLLECTION OF PLEISTOCENE
MEGAFAUNA MATERIAL FROM LAKE CALLABONNA FOSSIL RESERVE, SOUTH AUSTRALIA.

G. Dallman, W. F. Simpson, L. Geiger MOVING AND UPDATING THE MOUNTED TYRANNOSAURUS REX, "SUE"

S. A. Williams, A. A. Atwater, R. J. Harmon, J. Scannella MOVING MAMMOTHS AND MOR: HOW TO SURVIVE
YOUR COLLECTIONS MOVE

K. S. Bader, D. E. Wagner, M. W. Colbert, E. L. Lundelius PREPARATION OF INDURATED CAVE DEPOSITS FROM
BARROW ISLAND, WESTERN AUSTRALIA

C. M. Gordon, B. T. Roach, W. G. Parker, D. E. Briggs DISTINGUISHING REGURGITALITES AND COPROLITES: A
CASE STUDY USING A TRIASSIC BROMALITE CONTAINING SOFT TISSUE FROM REVUELTOSAURUS

K. J. Ferguson, G. J. Price, G. E. Webb GEOCHEMICAL TRACE ELEMENT ANALYSES ON FOSSIL BONE: A
PROVENANCE TOOL FOR EXISTING FOSSIL COLLECTIONS WITH POORLY DOCUMENTED LOCALITIES

THURSDAY AFTERNOON, OCTOBER 10, 2019
REGULAR POSTER SESSION II
GREAT HALL 1&2
Authors must be present from 4:15 - 6:15 p.m. Thursday, October 10

N. T. Rasolofomanana, K. E. Samonds, L. R. Godfrey, M. Andriambelomanana, T. H. Andrianavalona, N. T.
Ramihangihajason, R. B. Rakotozandry, B. Z. Nomenjanahary, M. Irwin, B. Crowley A NEW LATE PLEISTOCENE
SUBFOSSIL SITE (TSARAMODY, SAMBAINA BASIN, CENTRAL MADAGASCAR) WITH IMPLICATIONS FOR THE
CHRONOLOGY OF HABITAT AND MEGAFAUNAL COMMUNITY CHANGE ON MADAGASCAR'S CENTRAL
HIGHLANDS

R. A. Lawrence, S. Hocknull, J. Cramb LOST IN SPACE AND TIME: NEW QUATERNARY SMALL VERTEBRATE
RECORDS FROM THE FITZROY RIVER BASIN OF TROPICAL QUEENSLAND, AUSTRALIA

C. J. Piper, P. Veth PALEOECOLOGY AND OCEAN VIEWS: DECLINE OF MAMMAL SPECIES RICHNESS DURING
LATE QUATERNARY ISLAND FORMATION IN THE MONTEBELLO ISLANDS, NORTH-WESTERN AUSTRALIA

N. K. Turner, L. H. Reed, L. Arnold PALEONTOLOGICAL INVESTIGATION OF A MIDDLE PLEISTOCENE
VERTEBRATE FOSSIL ASSEMBLAGE FROM SPECIMEN CAVE, NARACOORTE, SOUTH AUSTRALIA

T. L. Bampton, J. Tyler, F. McInerney, E. Reed STABLE ISOTOPIC SIGNATURES OF FOSSILISED RODENT TEETH:
FAUNAL RESPONSE TO CLIMATE CHANGE IN SOUTH-EASTERN AUSTRALIA DURING THE LATE
QUATERNARY

E. A. Parker, L. A. Reed NARACOORTE CAVES: INTERPRETING THE WORLD HERITAGE OF SOUTH-EASTERN
SOUTH AUSTRALIA

P. Kondrashov, A. Agadjanian SMALL MAMMAL AND MOLLUSC FAUNAS FROM THE MIDDLE PLEISTOCENE
OF CENTRAL RUSSIA

G. D. Van Den Bergh, U. W. Prasetyo, E. Setiyabudi, M. R. Puspaningrum, I. Kurniawan, M. Storey THE EARLY
PLEISTOCENE TERRESTRIAL VERTEBRATE FAUNAL SEQUENCE OF JAVA, INDONESIA

M. Duval DIRECT ESR DATING OF THE LATE MIDDLE PLEISTOCENE VERTEBRATE ASSEMBLAGE FROM
KHOK SUNG LOCALITY, THAILAND

K. M. Magoulick THE MAMMAL ASSEMBLAGE OF CRYSTAL CAVERNS AND A COMPARATIVE ANALYSIS OF
CALIFORNIA CAVE DEPOSITS

J. Treloar, E. H. Reed TAPHONOMIC ANALYSIS OF AUSTRALIAN OWL PELLET ASSEMBLAGES AS
ANALOGUES FOR QUATERNARY DEPOSITS AT NARACOORTE CAVES, SOUTH AUSTRALIA

M. R. Puspaningrum, Y. R. Zaim, Y. R. Rizal, A. R. Aswan, A. T. Hascaryo, N. R. Rochim GEOLOGICAL AND
PALEONTOLOGICAL ASPECTS OF A NEW EARLY-MIDDLE PLEISTOCENE TERRESTRIAL VERTEBRATE
FOSSIL-BEARING SITE IN WEST JAVA, INDONESIA

M. J. Powley, G. D. Van Den Bergh, I. Kurniawan, I. Sutisno TAPHONOMIC CHANGES OF EARLY MIDDLE
PLEISTOCENE STEGODON BONE ASSEMBLAGES FROM FLORES, INDONESIA

J. E. Cohen, L. R. Desantis, E. L. Lindsey, J. Meachen, F. R. O'Keefe, J. Southon, W. J. Binder STABILITY OF DENTAL
MESOWEAR SCORES THROUGHOUT THE LATE PLEISTOCENE IN LARGE UNGULATES FROM RANCHO LA
BREA

S. A. McLeod, J. A. Hook A PLEISTOCENE VERTEBRATE FAUNA FROM A GROUND SLOTH SITE, GYPSUM
CAVE, NEVADA, USA

B. Choo, W. Zhao, X. Cui, L. Jia ANEXCEPTIONALLY PRESERVED ANTIARCH AND OTHER DISCOVERIES FROM
THE EARLY DEVONIAN GUANSHANPO FORMATION, PINGYIPU GROUP, SICHUAN
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B. M. Wynd, T. Daeschler, M. R. Stocker EVOLUTIONARY HOMOLOGY IN THE FIN-TO-LIMB TRANSITION:
EVALUATING THE MORPHOLOGY OF FORAMINA IN A LATE DEVONIAN HUMERUS FROM THE CATSKILL
FORMATION, CLINTON COUNTY, PENNSYLVANIA

C. Burrow, M. J. Newman, J. L. Den Blaauwen CHEIRACANTHUS (ACANTHODII, ACANTHODIFORMES) FROM
THE MIDDLE DEVONIAN OF SCOTLAND: NEW ANATOMICAL DATA AND NEW SPECIES

B. R. Peecook, A. W. Bronson, B. K. Otoo, C. A. Sidor FRESHWATER FISH FAUNAS FROM TWO PERMIAN RIFT
VALLEYS OF ZAMBIA, WITH BIOGEOGRAPHIC IMPLICATIONS FOR SOUTHERN PANGEA

C. J. Duffin THE PRE-SCIENTIFIC USES OF FOSSIL SHARKS' TEETH

G. Fang, F. Wu, Y. Sun, C. Ji A NEW SPECIES OF SAURICHTHYS (ACTINOPTERYGII, SAURICHTHYIDAE)
EXTENDS ITS GROUP'S RANGE TO THE LATE TRIASSIC IN EASTERN TETHYS

R. W. Berrell, L. Cavin REVISION OF DUGALDIA EMMILTA (TELEOSTEIL ICHTHYODECTIFORMES) FROM THE
EARLY CRETACEOUS OF AUSTRALIA.

J. A. Lane, M. Ebert, V. Schawaroch A RE-EVALUATION OF 'FURO" MICROLEPIDOTES (NEOPTERYGII,
HALECOMORPHI) FROM THE UPPER JURASSIC SOLNHOFEN ARCHIPELAGO OF GERMANY

J. Liu, G. Chen, M. Chang PROGRESS IN THE STUDY OF PALEOGENE ICHTHYOFAUNA FROM ONSHORE
BASINS AROUND BEIBU GULF OF CHINA

S. El-Sayed, A. M. Murray, M. Kora, M. Antar, E. Seiffert, H. M. Sallam NEW PERCOMORPH FISH FROM THE LATE
EOCENE QASR EL-SAGHA FORMATION, FAYUM, EGYPT

T. M. Frank, M. A. Bell DOCUMENTING AN ECOLOGICAL REPLACEMENT EVENT FROM THE MIOCENE ON AN
ECOLOGICAL TIMESCALE

H. M. Byrne, H. Blom, G. NiedZwiedzki, B. P. Kear, P. E. Ahlberg VIRTUAL 3D-RECONSTRUCTION OF INCLUSIONS
FROM THREE LARGE COPROLITES FROM AN EARLY TOURNAISIAN LAKE DEPOSIT.

B. K. Otoo, J. R. Bolt, E. Lombard, K. Tietjen, M. I. Coates, K. D. Angielczyk NEW DIVERSITY IN EARLY TETRAPOD
HIND LIMBS

K. Ito, T. Kinugasa, S. Ishigaki, D. Fujimoto, R. Hayashi, K. Yoshida ANALYSIS OF "OFF-TRACKING" IN THE
TURNING TETRAPOD TRACKWAY

L. B. Porro, J. R. May, H. Dutel, E. G. Martin-Silverstone, E. J. Rayfield CRANIAL SUTURES AND MECHANICAL
PERFORMANCE IN TETRAPOD SKULLS DURING THE WATER-LAND TRANSITION

D. Marjanovié, M. Laurin, O. Lapauze WHAT DO OSSIFICATION SEQUENCES TELL US ABOUT THE ORIGIN OF
EXTANT AMPHIBIANS?

E. M. Teschner, D. Konietzko-Meier MYSTERIOUS METOPOSAURIDS: PALEOHISTOLOGY HELPS TO
UNDERSTAND INTERSPECIFIC VARIETY AMONG LATE TRIASSIC AMPHIBIANS

A. R. Guillaume, M. Moreno-Azanza, O. Mateus NEW LISSAMPHIBIAN MATERIAL FROM THE LOURINHA
FORMATION (LATE JURASSIC, PORTUGAL)

M. Jansen, J. Renaudie, S. Voigt, M. Buchwitz RECONSTRUCTION OF AN ANCESTRAL AMNIOTE TRACKMAKER
BASED ON TRACKWAY DATA, TRACKMAKER CORRELATION AND PHYLOGENY

A. Smith, J. C. Havstad FOSSILS WITH FEATHERS AND PHILOSOPHY OF SCIENCE

D. P. Rhoda, S. Hellert, P. Polly SHIFTING PATTERNS OF FUNCTIONAL INTEGRATION DURING THE EVOLUTION
OF FLIGHT IN THEROPODS

R. M. Carney, H. Tischlinger, M. D. Shawkey BIRDS OF A FEATHER: CALAMUS CORROBORATES IDENTITY OF
ARCHAEOPTERYX WING COVERT

S. M. Nebreda, G. Navalon, M. Fabbri, J. A. Bright, C. R. Cooney, B. Bhullar, J. Marugan-Lobon, E. J. Rayfield NEW
PERSPECTIVES ON THE EVOLUTION OF THE AVIAN SKULL

M. Pérez-Pueyo, E. Puértolas-Pascual, M. Moreno-Azanza, P. Cruzado-Caballero, J. M. Gasca, J. I. Canudo ON THE
PRESENCE OF A PUTATIVE ORNITHURAE (AVES) IN THE LATE MAASTRICHTIAN VERTEBRATE FAUNAS
FROM SOUTHERN PYRENEES (SPAIN)

T. Smith, G. Mayr PALEOCENE AND EARLY EOCENE BIRD ASSEMBLAGES FROM THE SOUTHERN NORTH SEA
BASIN

M. D. Richards, K. A. Matts, R. E. Fordyce PARAPTENODYTES-LIKE FOSSIL PENGUINS FROM NEW ZEALAND—
A BIOGEOGRAPHIC CLUE FROM THE LATE OLIGOCENE?

A. J. Tennyson FOSSIL BIRD BONES FROM THE SUBANTARCTIC AUCKLAND ISLANDS
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J. N. Anderson, T. Stidham, K. Padian DIAGNOSIS OF THE PRINCIPAL TAXA OF TERATORNITHIDAE (AVES:
ACCIPITRIFORMES), INCLUDING TERATORNIS MILLER 1909 AND ITS SPECIES T. MERRIAMI AND T.
WOODBURNENSIS

G. M. Musser, Z. Li, J. A. Clarke A NEW SPECIES OF EOGRUIDAE (AVES, GRUIFORMES) FROM THE MIOCENE
OF THE LINXIA BASIN, GANSU, CHINA: EVOLUTIONARY AND CLIMATIC IMPLICATIONS

K. A. Prassack, L. C. Walkup, S. W. Starratt, E. C. Wan, W. K. Hart A BIRD'S-EYE VIEW OF ANCIENT
LANDSCAPES AT HAGERMAN FOSSIL BEDS NATIONAL MONUMENT, IDAHO, USA

D. Cashmore, P. Mannion, P. Upchurch, R. Butler 10 YEARS OF DISCOVERY: REVISITING THE QUALITY OF THE
SAUROPODOMORPH FOSSIL RECORD

A. Paulina Carabajal, C. Apaldetti, R. Martinez PALEONEUROANATOMY OF A NEW RIOJASAURID
(DINOSAURIA, SAUROPODOMORPHA) FROM THE LATE TRIASSIC OF ARGENTINA

A. Ballell, E. J. Rayfield, M. J. Benton THE BASAL SAUROPODOMORPH THECODONTOSAURUSFROM THE LATE
TRIASSIC OF BRITAIN: OSTEOLOGICAL RE-DESCRIPTION, LIMB MUSCULATURE RECONSTRUCTION AND
LOCOMOTION

B. P. Holbach SKELETAL ONTOGENY OF MASSOSPONDYLUS CARINATUS

X. Ren, H. You REFERRED SPECIMEN OF CHUANJIESAURUS ANAENSIS AS A NEW EARLY BRANCHING
MAMENCHISAURID SAUROPOD TAXON FROM THE MIDDLE JURASSIC OF CHINA

F. M. Holwerda, D. Pol, J. Liston EXPANDING CETIOSAURID DIVERSITY IN THE MIDDLE JURASSIC

K. Wiersma, P. Sander THE GRIN OF THE CHESHIRE CAT: ISOLATED TOOTH ROWS AND OTHER DENTITION
EVIDENCE FOR A RHAMPHOTHECA COMBINED WITH TEETH IN EUSAUROPOD DINOSAURS

T. Thulborn SAUROPOD DINOSAUR TRACKS AND ASSOCIATED SEDIMENTARY STRUCTURES IN THE
BROOME SANDSTONE (CRETACEOUS) OF WESTERN AUSTRALIA

T. Frauenfelder, N. E. Campione, P. Bel TAXONOMIC IMPLICATIONS OF MEASUREMENT INDICES OF THE
IDENTIFICATION OF ISOLATED SAUROPOD TEETH

J. C. Kosch, L. E. Zanno TOOTH MORPHOMETRICS CAN DIFFERENTIATE MORRISON FORMATION
DIPLODOCIDS

J. Foster, E. Tschopp, S. C. Maidment, W. E. Harcourt-Smith, M. Norell GEOGRAPHICAL SEGREGATION DUE TO
ECOLOGICAL COMPETITION AMONG LATE JURASSIC DIPLODOCID SAUROPODS FROM THE MORRISON
FORMATION (WESTERN USA)

J. A. Fronimos MORPHOLOGY AND NEUROVASCULAR ANATOMY OF A TITANOSAUR SAUROPOD
OSTEODERM FROM THE UPPER CRETACEOUS OF BIG BEND NATIONAL PARK, TEXAS

Z. M. Boles, M. Heierbacher A PATHOLOGIC TURTLE SHELL FROM THE PALEOGENE UPPER HORNERSTOWN
FORMATION AT THE EDELMAN FOSSIL PARK, GLASSBORO, NEW JERSEY

L. L. Herzog, P. Makovicky, L. Zanno COMPARATIVE OSTEOLOGY OF ENTOPLASTRA REVEALS THEIR
DIAGNOSTIC UTILITY FOR DIFFERENTIATING NORTH AMERICAN HELOCHELYDRID SPECIES

B. P. Kear, L. Kool, M. S. Lee, D. Snitting, T. H. Rich, P. Vickers-Rich, M. Rabi = CRETACEOUS POLAR
MEIOLANIFORM RESOLVES STEM TURTLE RELATIONSHIPS

E. M. Holt NEW SPECIMENS REVEAL A HIGH ELEVATION, LOW DIVERSITY MIOCENE TESTUDINOID
COMMUNITY IN EASTERN IDAHO, USA

FRIDAY MORNING, OCTOBER 11, 2019
TECHNICAL SESSION X: FISH
MEETING ROOM M1&2
MODERATORS: Elizabeth Dowding and Michael Coates

M. Zhu, P. E. Ahlberg, J. Lu, B. Choo, X. Cui, Y. Zhu EARLY OSTEICHTHYAN EVOLUTION: INSIGHTS FROM
NEW DATA OF THE SILURIAN MEGAMASTAX

Y. Zhu, M. Zhu, J. Lu, P. E. Ahlberg, X. Cui A NEW SILURIAN BONY FISH CLOSE TO THE COMMON ANCESTOR
OF CROWN GNATHOSTOMES

J. A. Long, K. Trinajstic, A. Clement EXCEPTIONALLY WELL-PRESERVED FISHES, INCLUDING A NEW
POROLEPIFORM AND NEW ARTHRODIRES, FROM THE LATE DEVONIAN GOGO FORMATION OF WESTERN
AUSTRALIA

M. Coates, Z. Johanson, K. Tietjen RETHINKING THE ASSEMBLY OF CHIMAEROID FISHES

J. Lu, Y. Mou, L. Gu, M. Zhu, Y. Hu MACHINE LEARNING BASED EARLY DEVONIAN VERTEBRATE
MICROFOSSILS TOMOGRAPHY SEGMENTATION AND RECONSTRUCTION
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E. M. Dowding, M. C. Ebach DEVONIAN BIOGEOGRAPHY: EVALUATING DATA AND AREAS

T. Argyriou, C. Romano NEW FINS OR OLD FINS? SKULL AND PECTORAL GIRDLE OF EARLY TRIASSIC
'PERLEIDUS' WOODWARDI REVISITED USING pCT

L. B. Bean, G. Arratia OUTSTANDING MORPHOLOGY OF SOME MESOZOIC GONDWANAN FISH CONFLICTING
PREVIOUS TAXONOMIC AND PHYLOGENETIC INTERPRETATIONS.

J. Liston, A. Heyng THE BEAST OF MUHLHEIM: FIRST EVIDENCE OF A SOLNHOFEN MEGAPLANKTIVORE

T. Daeschler, J. P. Downs, N. Lo, E. N. Carey, N. H. Shubin = ASTEROLEPIS SPP. AND OTHER ANTIARCH
PLACODERMS FROM THE FRAM FORMATION (UPPER DEVONIAN, FRASNIAN) OF ELLESMERE ISLAND,
NUNAVUT TERRITORY, CANADA

K. M. Claeson, Z. Jinnah, J. A. Clarke, P. M. O'Connor, M. C. Lamanna ABUNDANT LIZARDFISHES
(AULOPIFORMES, BATHYSAURIDAE) IN AN EARLIEST PALEOGENE HORIZON IN ANTARCTICA CASTS LIGHT
ON THE ORIGIN OF THE ASSEMBLAGE

J. J. Cawley, G. Marrama, G. Carnevale, J. Kriwet INVESTIGATION OF THE EVOLUTIONARY SUCCESS AND
EXTINCTION OF PYCNODONT FISHES USING QUANTITATIVE METHODS

F. Wu, M. Chang, D. He, G. Fang, T. Deng PROGRESS IN THE RESEARCH ON THE CENOZOIC FISH FAUNA FROM
THE TIBETAN PLATEAU

M. Bazzi, N. Campione, B. Kear, H. Blom, P. E. Ahlberg BIOTIC AND ABIOTIC DRIVERS OF SELACHIAN
EVOLUTION THROUGHOUT THE CENOZOIC

E. L. Bernard, S. Sinha, W. J. Pearson, L. T. Gallagher, R. J. Twitchett ENVIRONMENTAL EFFECTS ON BODY SIZE
IN LATE CRETACEOUS LAMNIFORM SHARKS FROM THE ENGLISH CHALK: UNLOCKING HIDDEN DATA IN
HISTORIC COLLECTIONS TO ADDRESS KEY SCIENTIFIC QUESTIONS.

R. L. McKeeby, M. D. Gottfried QUANTITATIVE ANALYSIS OF ONTOGENETIC VARIATION IN THE DENTITION
OF THE GREAT WHITE SHARK (CARCHARODON CARCHARIAS) WITH IMPLICATIONS FOR THE SHARK FOSSIL
RECORD

FRIDAY MORNING, OCTOBER 11, 2019
TECHNICAL SESSION XI: MAMMALIAN PALEOECOLOGY AND MACROEVOLUTION
MEETING ROOM M3
MODERATORS: Melissa Pardi and John-Paul Zonneveld

M. Viteri, M. Stegner, E. A. Hadly DO RAPTOR PELLETS RECORD SMALL MAMMAL COMMUNITY
COMPOSITION OR RAPTOR DIETARY PREFERENCE? A CASE STUDY IN YELLOWSTONE NATIONAL PARK

J. Zonneveld, V. Long, A. Nguyen, T. R. Avalos, J. De Vos, L. A. Gonzalez, R. Joannes-Boyau, C. Yonge, R. L. Ciochon
TAPHONOMY OF VERTEBRATE FOSSILS FROM LANG TRANG CAVE: CHARACTERISTICS OF A PORCUPINE-
GENERATED FAUNAL ASSEMBLAGE

H. E. Smith, G. Price, Y. Rizal, J. Zaim, M. Puspaningrum, -. Aswan, A. Trihascaryo, M. Stewart, J. Louys A
TAPHONOMIC ANALYSIS OF A LATE PLEISTOCENE FOSSIL ASSEMBLAGE FROM NGALAU GUPIN, SUMATRA

K. Suraprasit, H. Bocherens STABLE ISOTOPE TRACKING ON TOOTH ENAMEL OF LARGE MAMMALS IN
PENINSULAR THAILAND: IMPLICATIONS FOR THE HYPOTHESIS OF AN EQUATORIAL SAVANNA CORRIDOR
DURING THE LATE MIDDLE PLEISTOCENE

N. Fox, J. Southon, G. Takeuchi, A. Farrell, E. Lindsey, J. Blois BASELINE SHIFTS IN SMALL MAMMAL
COMMUNITIES AT RANCHO LA BREA TRACK LATE QUATERNARY ENVIRONMENTAL CHANGES IN
SOUTHERN CALIFORNIA

M. Stegner, E. A. Hadly LATE HOLOCENE FAUNAL DYNAMICS IN A NORTHERN ROCKY MOUNTAIN FOREST
COMMUNITY

D. A. Fusco, K. M. Thorn, E. R. Shute, M. J. Tyler, N. R. Gibbs, L. J. Arnold, J. Sniderman, T. H. Worthy, G. J. Prideaux
MAMMALIAN RESPONSES TO LATE QUATERNARY ENVIRONMENTAL CHANGE IN EASTERN AUSTRALIA

P. Roberts, O. Wedage, N. Amano QUATERNARY EXTINCTIONS AND NON-EXTINCTIONS ON THE ISLAND OF
SRI LANKA AND THEIR RELATIONSHIP TO LATE PLEISTOCENE HOMO SAPIENS

T. J. Halliday, R. J. Garwood = GEOGRAPHIC PATCHINESS AND ITS EFFECT ON MACROEVOLUTIONARY
INFERENCE

J. Alroy A WAY TO ACCW’L‘T[HWIAS IN ESTIMATING THE SPECIES RICHNESS OF NORTH
AMERICAN CENOZOIC M

C. Badgley, T. Smiley, K. M. Loughney LANDSCAPE PROCESSES AND DIVERSITY DYNAMICS OF NORTH
AMERICAN MAMMALS
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F. Blanco, D. M. Martin-Perea, M. Domingo, J. Calatayud, I. Menéndez, M. Hernandez Fernandez , J. L. Cantalapiedra
NETWORK ANALYSIS UNVEILS THE FUNCTIONAL SUCCESSION OF IBERIAN MAMMALIAN FAUNAS OVER
THE LAST 20 MILLION YEARS

D. G. Hock, R. Secord COMPARISON OF 'BIG DATA' USES IN PALEOECOLOGICAL MULTI-PROXY MODELS FOR
NORTH AMERICAN MAMMALIAN PALEOECOLOGICAL INTERPRETATIONS

M. T. Clementz, B. Carrapa, R. Feng ECOLOGICAL RESPONSE TO LATE MIOCENE COOLING IN SOUTH
AMERICA

P. Polly THE ASSEMBLY OF CAT COMMUNITIES IN THE NEW WORLD: ECOMETRICS AND NEOGENE FAUNAL
TURNOVER

M. L. Pardi, L. R. Desantis CLARIFYING CLIMATE'S ROLE IN MEGAFAUNAL EXTINCTION THROUGH NICHE
MODELING

FRIDAY MORNING, OCTOBER 11, 2019
TECHNICAL SESSION XII: DINOSAURS 11
MEETING ROOM M4
MODERATORS: Emma Dunne and Lucy Leahey

C.F. Kammerer, S. J. Nesbitt, J. J. Flynn, L. Ranivoharimanana, A. Wyss A NEW LAGERPETID ARCHOSAUR FROM
THE TRIASSIC OF MADAGASCAR AND THE IMPORTANCE OF MINIATURIZATION IN ORNITHODIRAN
EVOLUTION

R. N. Felice, A. Watanabe, A. Cuff, M. Hanson, D. Pol, B. S. Bhullar, M. A. Norell, L. M. Witmer, P. M. O'Connor, A.
Goswami DINOSAURS DISPARIFY DIFFERENTLY: CONTRASTING PATTERNS OF CRANIAL VARIATION AND
MACROEVOLUTION ACROSS DINOSAURS AND CROCODYLOMORPHS

M. Fabbri, D. S. Paredes, M. Cereghino, J. Botelho, B. Bhullar = CRACKING THE EVOLUTIONARY AND
DEVELOPMENTAL LINK BETWEEN BRAIN AND SKULL IN ARCHOSAURIA: EVOLUTIONARY AND
DEVELOPMENTAL PERSPECTIVES

T. Brougham, N. E. Campione BODY SIZE CORRELATES WITH DISCRETE CHARACTER MORPHOLOGICAL
PROXIES IN DINOSAURS

E. M. Dunne, A. Farnsworth, R. B. Benson, S. E. Greene, D. J. Lunt, R. J. Butler CLIMATE AS A MAJOR CONTROL
ON EARLY DINOSAUR GLOBAL DISTRIBUTION

D. J. Button, L. B. Porro, M. E. Jones, P. M. Barrett USING BIOMECHANICAL MODELLING TO INVESTIGATE AN
ADAPTIVE RADIATION: A CASE STUDY IN DINOSAURIA

R. Irmis, A. C. Mancuso, C. A. Benavente, J. H. Whiteside, R. Mundil WERE DINOSAUR ORIGINS ASSOCIATED
WITH SUDDEN GLOBAL CLIMATE CHANGE DURING THE CARNIAN PLUVIAL EVENT?

E. T. Saitta, M. T. Stockdale, V. Bonhomme, N. R. Longrich, M. J. Benton, I. C. Cuthill, P. J. Makovicky SEXUAL
DIMORPHISM IN NON-AVIAN DINOSAURS AND OTHER EXTINCT TAXA: THE IMPORTANCE OF EFFECT SIZE
STATISTICS IN PALEONTOLOGY

E. C. Strickson, D. M. Wilkinson, J. R. Hutchinson, P. L. Falkingham WHY DID SOME QUADRUPEDAL DINOSAURS
HAVE SMALL FRONT FEET?

K. E. Chapelle, J. Botha-Brink, J. N. Choiniere INTRASKELETAL VARIATION IN MASSOSPONDYLUS CARINATUS:
IMPLICATIONS FOR ONTOGENY

A. Knapp, S. Alvarez-Carretero, R. J. Knell, D. W. Hone GEOMETRIC MORPHOMETRIC EVIDENCE FOR RAPID
EVOLUTION AND STRONG DIVERSIFYING SELECTION OF PUTATIVE SIGNALLING TRAITS IN HORNED
DINOSAURS

J. B. Scannella, H. N. Woodward LONGEVITY AND GROWTH DYNAMICS OF TRICERATOPS AS REVEALED BY
FEMORAL HISTOLOGY

C. Bullar, M. J. Benton, Q. Zhao, M. Ryan VARIATION IN BRAINCASE MORPHOLOGY AND PALEONEUROLOGY
WITHIN CERATOPSIA

L. G. Leahey, R. E. Molnar, S. W. Salisbury MORE THAN MINMI: A NEW AUSTRALIAN ANKYLOSAURIAN
DINOSAUR FROM THE LOWER CRETACEOUS (ALBIAN) OF QUEENSLAND, WITH IMPLICATIONS FOR
UNDERSTANDING GLOBAL THYREOPHORAN DIVERSITY.

W. Zheng, X. Xu OSTEOLOGY OF LIAONINGOSAURUS PARADOXUS (ORNITHISCHIA: ANKYLOSAURIA) FROM
THE LOWER CRETACEOUS OF LIAONING, CHINA, AND THE EARLY EVOLUTION OF ANKYLOSAURIDAE

A. D. Dyer, A. R. LeBlanc, P. J. Currie HISTOPATHOLOGY OF A PACHYCEPHALOSAUR FRONTOPARIETAL
DOME
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FRIDAY AFTERNOON, OCTOBER 11, 2019
SYMPOSIUM: QUARTERNARY EXTINCTIONS IN THE ASIA-PACIFIC:
CAUSES AND CONSEQUENCES
MEETING ROOM M3
MODERATORS: Larisa DeSantis and Gilbert Price

K. E. Westaway, R. Joannes-Boyau, A. Bacon, J. Louys, J. Zhao DATING THE RISE AND FALL OF ORANGUTANS
(HOMINIDAE, PONGO SP.) THROUGH THE QUATERNARY OF SOUTHEAST ASIA

V. De Pietri, T. H. Worthy, P. Scofield, T. Cole, G. Wragg AN EXTINCT SPECIES OF PROSOBONI4 FROM
HENDERSON ISLAND

L. DeSantis, A. Saunders, G. Coulson, J. Dortch DROUGHTS KILL: THE PALEOECOLOGY OF A LATE
PLEISTOCENE MASS DEATH ASSEMBLAGE (LANCEFIELD SWAMP) IN AUSTRALIA WITH IMPLICATIONS FOR
TODAY

T. H. Worthy, L. H. Arnold, A. H. Camens, A. Chinsamy REASSERTING THE SIGNIFICANCE OF THE
QUATERNARY MEGAFAUNAL NECROPOLIS FROM LAKE CALLABONNA, SOUTH AUSTRALIA

J. Louys, Y. Zaim, G. Price, Y. Rizal, A. Aswan, M. Puspaningrum, A. Trihascaryo, P. Higgins, P. Roberts
QUATERNARY EXTINCTION OF LARGE RAINFOREST HERBIVORES ON INDONESIA'S LARGEST ISLAND,
SUMATRA

M. Rabi, T. H. Worthy, S. Hawkins, S. Bedford, M. Spriggs NEOLITHIC HUMAN-INDUCED EXTINCTION OF
PREVIOUSLY UNRECOGNIZED GIANT TESTUDINID TORTOISES ENDEMIC TO MELANESIA

N. Amano, T. Ingicco, P. Piper, F. Sémah, W. Saptomo, P. Roberts LATE PLEISTOCENE TO MID-HOLOCENE
PALEOECOLOGY OF EAST JAVA: EVIDENCE FROM CAVE SITES IN THE GUNUNG SEWU REGION

J. K. Lubeek, G. Gully, Y. Zhang, R. L. Ciochon , R. Joannes-Boyau, S. Haberle, M. W. Morley, K. E. Westaway KING
KONG'S DEMISE: IMPLICATIONS FOR DIET AND EXTINCTION OF GIGANTOPITHECUS BLACKI FROM
PLEISTOCENE CHINA BASED ON DENTAL MICROWEAR TEXTURE ANALYSIS

J. Garvey, J. Field PREDATORS AND PREY FROM THE MIDDLE PLEISTOCENE RECORD AT CUDDIE SPRINGS

G. J. Price, J. Louys, I. H. Sobbe, J. Ristevski, R. E. Molnar ECOLOGICAL FALLOUT AND TURNOVER IN THE
DIVERSITY OF LATE QUATERNARY TERRESTRIAL PREDATORS OF AUSTRALIA

FRIDAY AFTERNOON, OCTOBER 11, 2019
TECHNICAL SESSION XIII: EARLY REPTILES
MEETING ROOM M1&2
MODERATORS: Mark MacDougall and Gabi Sobral

G. Sobral, R. Schoch A SMALL DIAPSID FROM THE LOWER KEUPER OF GERMANY AND THE ORIGIN OF
AQUATIC REPTILES

M. R. Stocker, S. J. Nesbitt, K. D. Angielczyk, C. A. Sidor, J. Fortner, S. L. Olroyd, J. K. Lungmus, R. M. Smith AN
EXCEPTIONALLY PRESERVED SMALL ARBOREAL REPTILE FROM THE UPPER PERMIAN USILI FORMATION
OF TANZANIA

B. B. Britt, A. C. Pritchard, D. J. Chure, G. F. Engelmann, R. D. Scheetz, B. C. Theurer, R. B. Esplin STILL STRANGER
THINGS: uCT IMAGES OF 3D DREPANOSAURS (SAINTS & SINNERS QUARRY, LATE TRIASSIC, EOLIAN NUGGET
FM.) REVEALS BIZARRE MORPHOLOGIES INCLUDING A BEAK COMBINED WITH TRANSVERSELY WIDE
TEETH, SAUROPOD-LIKE PNEUMATIC DORSAL VERTEBRAE, A CHEVRON THAT ARTICULATES WITH THE
PELVIS, AND TRIPODAL ADAPTATIONS

V. Vakil, G. E. Webb, A. G. Cook VARIATION IN AUSTRALIAN CRETACEOUS SAUROPTERYGIAN AND
ICHTHYOPTERYGIAN POSTCRANIAL MATERIAL

B. Kligman, M. R. Stocker, S. J. Nesbitt, A. D. Marsh, W. Parker NEW TRILOPHOSAURID SPECIES
DEMONSTRATES EXTINCTION-DRIVEN DROP IN ALLOKOTOSAUR DIVERSITY ACROSS THE ADAMANIAN—
REVUELTIAN BIOZONE BOUNDARY IN THE LATE TRIASSIC OF WESTERN NORTH AMERICA

A. Verriére, J. Frobisch, N. Frobisch PATTERNS OF OSSIFICATION IN THE VERTEBRAL COLUMN OF AMNIOTES
AND THEIR ANCESTRAL CONDITION

M. J. MacDougall, A. Verriére, T. Wintrich, A. R. LeBlanc, J. Frobisch CAUDAL AUTOTOMY IN MESOSAURID
REPTILES AND ITS IMPLICATIONS FOR ANTI-PREDATORY BEHAVIOUR AND LOCOMOTION IN THE CLADE

R. Chatterji, M. Hutchinson, M. E. Jones A QUANTITATIVE ANALYSIS OF SKULL GROWTH AND EVOLUTION
IN SEA TURTLES (TESTUDINATA, CHELONIOIDEA)

T. Szczygielski, T. Sulej LIMB MORPHOLOGY OF THE LATE TRIASSIC STEM TURTLE PROTEROCHERSIS
POREBENSIS (PROTEROCHERSIDAE)
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R. R. Reisz, J. Bevitt, M. MacDougall COMPLEXITY OF EARLY PERMIAN TERRESTRIAL VERTEBRATE
COMMUNITY AT RICHARDS SPUR, OKLAHOMA IS REVEALED THROUGH NEUTRON TOMOGRAPHY

FRIDAY AFTERNOON, OCTOBER 11, 2019
TECHNICAL SESSION XIV: BIRD ORIGIN AND EVOLUTION
MEETING ROOM M4
MODERATORS: Michael Pittman and Aurore Canoville

C. T. Griffin, J. Botelho, M. Hanson, M. Fabbri, S. J. Nesbitt, B. Bhullar THE AVIAN PELVIS POSSESSES
ANCESTRAL DINOSAURIAN AND ARCHOSAURIAN CHARACTER STATES EARLY IN ONTOGENY

M. Pittman, T. Kaye, X. Wang, X. Zheng, S. Hartman, X. Xu INTERNAL AND EXTERNAL FLIGHT-RELATED
ANATOMY OF EARLY THEROPOD FLIERS REVEALED BY LASER-STIMULATED FLUORESCENCE FILLS
KNOWLEDGE GAPS IN FUNCTIONAL MORPHOLOGY AND FLIGHT CAPABILITY

T. Imai, Y. Azuma, S. Kawabe, M. Shibata, K. Miyata, M. Wang, Z. Zhou FIRST NON-ORNITHOTHORACINE FOSSIL
BIRD (THEROPODA, AVIALAE) FROM THE EARLY CRETACEOUS OF JAPAN: INCREASING OUR
UNDERSTANDING ABOUT EVOLUTION AND PALEOBIOGEOGRAPHY OF STEM BIRDS

H. Hu, J. O'Connor, S. Wroe, P. McDonald, Z. Zhou FIRST COMPLETE SKULL THREE-DIMENSIONALLY
RECONSTRUCTED FROM EARLY CRETACEOUS BIRDS

J. Benito, B. Bhullar, D. Burnham, L. E. Wilson, D. Field NEW /CHTHYORNIS SPECIMENS: SHEDDING NEW LIGHT
ON MODERN BIRD ORIGINS

S. Wang, D. Hu, R. Wang, X. Xu A NEW BONY-CRESTED, EARLY-DIVERGING AVIALAN FROM THE LOWER
CRETACEOUS JEHOL GROUP OF WESTERN LIAONING, CHINA AND ITS IMPLICATION FOR EARLY AVIALAN
EVOLUTION

S. Hellert, P. Polly, D. P. Rhoda EVOLUTIONARY CONSTRAINT OF THE DIVERSIFICATION OF AVIAN LIMBS
S. L. Baumgart, P. C. Sereno PHYLOGENY REPETITIVELY CONSTRAINS BIRD MORPHOLOGY

A. Canoville, M. H. Schweitzer, L. Zanno DO FEMALE PENGUINS RESORT TO MEDULLARY BONE AS A SOURCE
OF CALCIUM FOR THE EGGSHELL?

D. B. Thomas, D. T. Ksepka, P. Scofield, T. A. Heath, W. Pett, E. Holvast, A. J. Tennyson RECRUITMENT OF CROWN-
CLADE PENGUINS INTO NEW ZEALAND

FRIDAY AFTERNOON, OCTOBER 11, 2019
REGULAR POSTER SESSION III
GREAT HALL 1&2
Authors must be present from 4:15 - 6:15 p.m. Friday, October 11

N. T. Rasolofomanana, K. E. Samonds, L. R. Godfrey, M. Andriambelomanana, T. H. Andrianavalona, N. T.
Ramihangihajason, R. B. Rakotozandry, B. Z. Nomenjanahary, M. Irwin, B. Crowley A NEW LATE PLEISTOCENE
SUBFOSSIL SITE (TSARAMODY, SAMBAINA BASIN, CENTRAL MADAGASCAR) WITH IMPLICATIONS FOR THE
CHRONOLOGY OF HABITAT AND MEGAFAUNAL COMMUNITY CHANGE ON MADAGASCAR'S CENTRAL
HIGHLANDS

T. Tsubamoto, Y. Kunimatsu, F. K. Manthi, M. Nakatsukasa NEW SPECIMENS OF NYANZACHOERUS (MAMMALIA,
ARTIODACTYLA, SUIDAE, TETRACONODONTINAE) FROM THE UPPER MIOCENE NAKALI FORMATION,
KENYA

M. O. Kubo, M. Fujita DIETARY RECONSTRUCTION OF PLEISTOCENE DEER CERVUS ASTYLODON USING
DENTAL MICROWEAR TEXTURE ANALYSIS

M. A. Dantas, A. Cherkinsky, H. Bocherens ISOTOPIC DIET ( §"*C) IN A MATHEMATICAL MIXING MODEL:
REFINING THE FOOD RESOURCES THAT EXTINCT LARGE HERBIVORES ATE

T. Deng, X. Wang, S. Hou REPLACEMENT OF ARTIODACTYLS FOR PERISSODACTYLS IN THE CENOZOIC
MAMMALIAN FAUNAS OF THE TIBETAN PLATEAU

O. Cirilli, A. M. Jukar, R. Potts, L. Rook, R. L. Bernor THE DEEP TIME ORIGIN OF AFRICAN ZEBRAS THROUGH
THE EURASIAN "EQUUS STENONINE" LINEAGE

X. Lu, D. Tao NEW POSTCRANIAL MATERIALS OF ACERORHINUS YUANMOUENSIS AND THE PHYLOGENY OF
ACERATHERIINAE

N. Handa A REVIEW OF THE MIOCENE RHINOCEROSES FROM JAPAN, AND PALEOBIOGEOGRAPHIC
IMPLICATIONS

M. C. Coombs, S. Cote CHALICOTHERES OF PAKISTAN: PIECING TOGETHER THE BIOGEOGRAPHIC PUZZLES
OF A RARE PERISSODACTYL GROUP IN THE NEOGENE OF SOUTHERN ASIA

©2019 by the Society of Vertebrate Paleontology



B73

B74

B75

B76

B77

B78

B79

B8O

B8l

B82

B83
B84

B85

B86

B87

B88

B89
B90

BI1

B92
B93

B9%4

B95

B96

B97

B98

B99

M. A. Khan, M. Asim MIDDLE MIOCENE BOVIDS (MAMMALIA) FROM POTWAR PLATEAU, NORTHERN
PAKISTAN

Y. Li, T. Deng, H. Hua LOCOMOTIVE IMPLICATIONS OF THE 7.4 MA HIPPARIONINE FOSSILS FROM THE
MIDDLE REACHES OF THE YELLOW RIVER AND THEIR PALEO-ECOLOGICAL SIGNIFICANCE

S. Ring, H. Bocherens, O. Wings, M. Rabi DIVERGENT MAMMALIAN BODY SIZE IN A STABLE EOCENE
GREENHOUSE CLIMATE

S. Sova, T. Hikkinen, W. Morita, J. Jernvall RECONSTRUCTING COMPLEX PATTERNS OF ENAMEL ON A TOOTH
WITH COMPUTATIONAL SIMULATIONS

A. Grass, P. Higgins, J. Meachen, A. Campbell A GEOMETRIC MORPHOMETRIC EVALUATION OF EQUID TOOTH
SHAPE AT NATURAL TRAP CAVE, WYOMING

R. Schellhorn INNER EAR ORIENTATION REFLECTS HEAD POSTURE IN THE WOOLLY RHINO
(PERISSODACTYLA, RHINOCEROTIDAE)

A.Norwood TRACKING CLIMATE SEASONALITY IN EQUID TEETH THROUGH SERIAL SAMPLING OF ENAMEL
ISOTOPES

B. Vera, A. C. Scarano EVOLUTIONARY TRENDS OF PROTYPOTHERIUM LINEAGE THROUGHOUT THE
MIOCENE-PLIOCENE OF SOUTH AMERICA

R. F. Souberlich, S. D. Rios, C. Aquino, V. Ayala, A. E. Zurita, A. R. Miiio Boilini, M. L. Idoyaga, E. Z. Herrera
PALEOMETRY: MOLECULAR AND ELEMENTAL CHARACTERIZATION OF THE SLOTH CATONYX CUVIERI
(MAMMALIA, XENARTHRA, MYLODONTIDAE) FROM THE PLEISTOCENE-HOLOCENE OF PARAGUAY

T. Htun, D. R. Prothero, J. Hoffman, S. M. Lukowski HOW DID MASTODONS GROW? ONTOGENETIC LONG BONE
GROWTH IN THE AMERICAN MASTODON (MAMMUT PACIFICUS)

A. J.Larson ONTOGENETIC CHANGES IN THE WOOLLY MAMMOTH (MAMMUTHUS PRIMIGENIUS)

R. Govender LATE MIOCENE-EARLY PLIOCENE MARINE MAMMAL FAUNA FROM SOUTH AFRICA'S WEST
COAST

S. Godfrey, O. Lambert A DIVERSE MIOCENE TOOTHED WHALE (ODONTOCETI) FAUNA FROM CALVERT
CLIFFS, ATLANTIC COASTAL PLAIN, U.S.A.

A. S. Gohar, M. S. Antar, D. A. Sabry, S. El-Sayed, H. M. Sallam THE OLDEST RECORD OF BASILOSAURID
WHALES FROM AFRICA AND ITS IMPLICATION FOR THE EARLY EVOLUTION OF PELAGICETI (MAMMALIA,
CETACEA)

S. Chakraborty NEW REMINGTONOCETID MATERIAL FROM THE MIDDLE EOCENE OF KUTCH, INDIA

T. Okamura, S. Fujiwara THE RANGE OF ATLANTO-OCCIPITAL JOINT MOTION AS A NEW INDICATOR FOR
THE FEEDING BEHAVIORS OF CETACEANS

J. Lia, Q. Li AN EARLY TRIASSIC SAUROPTERYGIAN FROM SOUTH CHINA

H. P. Street, M. C. Mekarski, E. L. Bamforth, A. Smith, R. Tahara, H. C. Larsson THE SKULL OF A YOUNG
JUVENILE ELASMOSAUR FROM THE CAMPANIAN BEARPAW FORMATION OF SASKATCHEWAN, CANADA

S. R. Mohr, A. R. LeBlanc, M. W. Caldwell REDESCRIPTION AND REASSIGNMENT OF "LIODON"
MOSASAUROIDES TO THE GENUS EREMIASAURUS (SQUAMATA, MOSASAURIDAE)

A. R. Zietlow CRANIOFACIAL ONTOGENY IN TYLOSAURUS PRORIGER

P. Bona, M. D. Ezcurra, V. Fernandez Blanco NEW EMBRYOLOGICAL AND PALEONTOLOGICAL EVIDENCE
SHEDS LIGHT ON THE EVOLUTION OF THE ARCHOSAUROMORPH ANKLE

H. S. Eddins, M. R. Stocker, S. J. Nesbitt AUTOPODIA OF PHYTOSAURIA ARE CONSERVED WITHIN THE CLADE
AND MAY REPRESENT THE ANCESTRAL CONDITION IN ARCHOSAURIA

A. Cossette, A. Grass A MORPHOMETRIC ANALYSIS OF THE CROCODYLIAN SKULL TABLE: TRACKING
ALLOMETRY AND PREDICTING ECOLOGY

S. K. Drumbheller, P. M. Gignac, M. R. Stocker, L. Carroll-Garrett, E. Albee TESTING THE EFFECTS OF PROXY
SELECTION ON BITE-FORCE ESTIMATES GENERATED USING INDENTATION SIMULATIONS

K. H. To, S. J. Nesbitt, M. R. Stocker AN EARLY-DIVERGING CROCODYLOMORPH FROM THE EARLY NORIAN
(LATE TRIASSIC) OF DOCKUM GROUP, TEXAS

K. N. Dollman, J. M. Clark, J. N. Choiniere THE EARLIEST OCCURRENCE OF MULTI-CUSPED DENTITION WITHIN
CROCODYLOMORPHA

P. Rummy, X. Xu, X. Wu, F. Jin, D. Wen, B. Wang A NEW NEOSUCHIAN CROCODYLOMORPH (REPTILIA,
MESOEUCROCODYLIA) FROM THE MIDDLE CRETACEOUS LONGJING FORMATION, YANIJI BASIN,
NORTHEASTERN CHINA
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T. L. Adams, K. A. Andrzejewski REVISITING THE PROCTOR LAKE DINOSAUR LOCALITY: NEW INSIGHTS ON
THE PALEOECOLOGY AND PALEOENVIRONMENT

L. J. Hart, P. Bell, E. T. Smith, S. W. Salisbury A NEW BASAL EUSUCHIAN FROM THE GRIMAN CREEK
FORMATION AT LIGHTNING RIDGE, NEW SOUTH WALES, AUSTRALIA.

C. P. Paragnani, S. F. Poropat, P. Vickers-Rich, T. H. Rich AUSTRALIA'S OLDEST AND HIGHEST PALEOLATITUDE
CROCODYLOMORPHS FROM THE LOWER CRETACEOUS EUMERALLA FORMATION (UPPER APTIAN-LOWER
ALBIAN) OF DINOSAUR COVE, VICTORIA

A. K. Hastings, J. W. Moreno-Bernal, E. T. Whiting, A. F. Rincon, C. Jaramillo, J. I. Bloch NEW FOSSILS OF
ANTHRACOSUCHUS (CROCODYLOMORPHA) FROM THE PALEOCENE OF SOUTH AMERICA AND THE
GEOGRAPHIC ORIGIN OF DYROSAURIDAE

C. A. Brochu, A. Adams, B. Benefit, A. Grossman, F. Kirera, T. Lehmann, C. Liutkus-Pierce, M. McCrossin, K. P.
McNulty GIANT DWARF CROCODILES—A NEW CLADE OF OSTEOLAEMINE CROCODYLIDS FROM THE
MIOCENE OF KENYA

K. E. Samonds, C. A. Brochu, A. J. Adams, R. B. Rakotozandry A NEW MIOCENE CROCODYLIFORM FROM THE
ISLAND OF NOSY MAKAMBY, NORTHWESTERN MADAGASCAR

C. Chiotakis DETERMINING AUSTRALIAN PLIO-PLEISTOCENE CROCODILIAN DIVERSITY USING THREE
DIMENSIONAL MORPHOMETRICS OF DENTAL AND OSTEODERM REMAINS

R. Rakotozandry, H. T. Andrianavalona, K. E. Samonds SUBFOSSIL CROCODYLIANS FROM A NEW LATE
PLEISTOCENE SUBFOSSIL SITE (TSARAMODY, SAMBAINA BASIN, CENTRAL MADAGASCAR).

D. B. Norman SCELIDOSAURUS, A POORLY KNOWN AND MISUNDERSTOOD ORNITHISCHIAN DINOSAUR
J. Russo, O. Mateus A NEW ANKYLOSAUR DINOSAUR SKELETON FROM THE UPPER JURASSIC OF PORTUGAL

J. Park, Y. Lee, P. J. Currie, Y. Kobayashi, E. B. Koppelhus, R. Barsbold, S. Lee, S. Kim, O. Mateus THREE NEW
SKULLS OF THE LATE CRETACEOUS ARMORED DINOSAUR TALARURUS PLICATOSPINEUS MALEEV, 1952

L. Jia, H. You, S. Wang, S. Xu NEW DISCOVERY OF ANKYLOSAUR FOSSILS FROM SHANXI PROVINCE, CHINA

C. A. Forster, M. R. Spencer, K. E. Poole, J. M. Clark, X. Xu A NEW NEORNITHISCHIAN (CERAPODAN?)
DINOSAUR FROM THE OXFORDIAN SHISHUGOU FORMATION OF CHINA: WHAT IS AN ORNITHOPOD?

B. Allison, T. Lamaster, H. M. Avrahami, L. Zanno BUCCAL TOOTH DEVELOPMENT, REPLACEMENT RATE, AND
MICROSTRUCTURE IN PARKSOSAURIDAE (DINOSAURIA: NEORNITHISCHIA)

M. C. Herne, J. P. Nair, P. Bell, S. A. Hocknull, S. W. Salisbury, A. M. Tait, A. R. Evans, R. E. Molnar, V. Weisbecker
AUSTRALIAN ORNITHOPOD DINOSAURS: RECENT DISCOVERIES AND IMPLICATIONS FOR ORNITHOPOD
DIVERSITY AND RELATIONSHIPS

J. A. Case, M. C. Lamanna, R. C. Ely AN ASSOCIATED ORNITHOPOD DINOSAUR HIND LIMB FROM THE
UPPERMOST CRETACEOUS (MAASTRICHTIAN) LOPEZ DE BERTODANO FORMATION OF THE JAMES ROSS
BASIN, WEST ANTARCTICA

A. Prieto-Marquez, J. R. Wagner, T. M. Lehman AN UNUSUAL NON-SAUROLOPHID 'DUCK-BILLED' DINOSAUR
FROM THE EARLY CAMPANIAN (CRETACEOUS) OF TRANS-PECOS TEXAS, AND THE ANCESTRAL
HADROSAURIAN CREST

T. A. Gates, J. Sertich REDIAGNOSIS OF PARASAUROLOPHUS CYRTOCRISTATUS BASED ON NEW MATERIAL
FROM THE FRUITLAND FORMATION, NORTHWESTERN NEW MEXICO

J. Bourke, T. A. Gates, L. Zanno NASAL PASSAGE GROWTH THROUGH ONTOGENY IN THE LAMBEOSAURINE
PARASAUROLOPHUS (ORNITHOPODA: DINOSAURIA)

K. Chiba, M. J. Ryan, Y. Yamamoto, S. Konishi, T. Chinzorig, Z. Badamkhatan, P. Khatanbaatar, M. Saneyoshi, K.
Tsogtbaatar NEW INSIGHTS ON THE EVOLUTION OF THE NEOCERATOPSIAN FRILL: ORNAMENTATIONS ON
PROTOCERATOPS

S. Ekhtiari, K. Chiba, S. Popovic, R. Crowther, G. R. Wohl, O. D. Geen, A. K. Wong, M. Crowther, N. Parasu, D. Evans
OSTEOSARCOMA IN A DINOSAUR: A DIAGNOSIS CONFIRMED THROUGH GROSS, RADIOGRAPHIC, AND
HISTOLOGIC EXAMINATION

S. J. Rufolo, J. Mallon, M. Currie, T. W. Dudgeon, A. McDonald, S. Swan, T. C. Wyenberg-Henzler NEW
CONTRIBUTIONS TO THE CERATOPSID RECORD OF THE DINOSAUR PARK FORMATION FROM RECENT
FIELDWORK ALONG THE SOUTH SASKATCHEWAN RIVER, ALBERTA, CANADA

S. R. Carpenter, M. A. Loewen, K. Chiba, E. K. Lund, E. M. Roberts NEW CENTROSAURINE CERATOPSIANS FROM
THE CAMPANIAN WAHWEAP FORMATION OF UTAH

D. J. Stefanski CRANIOFACIAL ONTOGENY IN PACHYCEPHALOSAURUS WYOMINGENSIS
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SATURDAY MORNING, OCTOBER 12, 2019
SYMPOSIUM: ORIGIN OF A SUNBURNT COUNTRY: DEVELOPMENT OF THE MODERN AUSTRALIAN
VERTEBRATE FAUNA FROM THE LATE MIOCENE ONWARDS
MEETING ROOM M3
MODERATORS: Robin Beck and Pip Brewer

R. M. Beck, R. K. Engelman, K. Travouillon MACROEVOLUTIONARY DYNAMICS OF SOUTH AMERICAN AND
AUSTRALIAN FAUNIVOROUS MARSUPIALS DURING THE NEOGENE

P. Brewer DIETARY NICHE SEPARATION IN LATE MIOCENE TO RECENT HYPSELODONT WOMBATS

J. M. Nguyen A FLOCK OF FOSSILS: NEW FOSSIL EVIDENCE ON THE EVOLUTION OF AUSTRALIAN
SONGBIRDS (PASSERIFORMES)

S. Wroe, R. Mitchell CRUSHING IT: THE SPECIALISED CRANIAL MECHANICS OF AN EXTINCT SHORT-FACED
KANGAROO

P. M. Oliver, M. S. Lee, C. Hipsley HOW 'OLD' IS THE AUSTRALIAN ARID ZONE: A HERP'S EYE VIEW ACROSS
MOLECULES AND MORPH.

A.M. Yates THE LAST 10 MILLION YEARS OF AUSTRALIAN CROCODYLIAN HISTORY: A CASE OF OUT WITH
THE OLD AND IN WITH THE NEW

K. Travouillon, T. Myers, K. H. Black, Y. Gurovich, R. Beck, J. Louys, G. Price, M. Archer, S. J. Hand, J. Muirhead
FOSSIL EVIDENCE FOR A MIOCENE TURNOVER IN AUSTRALIAN BANDICOOT DIVERSITY AND A PLIOCENE
ORIGIN FOR THE MODERN GENERA

G. J. Prideaux, A. I. Crichton, E. R. Shute, J. M. Nguyen, L. J. Arnold, B. J. Pillans VERTEBRATE RESPONSES TO
PLEISTOCENE ENVIRONMENTAL CHANGE IN SOUTH-CENTRAL AUSTRALIA

P. Priya RECONSTRUCTING THE LATE PLEISTOCENE CLIMATE SEQUENCE AT ALEXANDRA CAVE,
NARACOORTE, SOUTH AUSTRALIA, USING SINGLE-GRAIN OPTICALLY STIMULATED LUMINESCENCE
DATING AND PALEOENVIRONMENTAL PROXIES

M. McDowell THE PRE-EUROPEAN MAMMALS OF TASMANIA: WAS THE BASSIAN PLAIN A BRIDGE OR
BARRIER?

M. Archer, P. R. Fabian, M. Hari-Rajan, S. J. Hand, J. Wolfe, L. A. Wilson, T. Hung , A. Bongers NEW CENOZOIC
ACROBATID POSSUMS FROM THE RIVERSLEIGH WORLD HERITAGE FOSSIL DEPOSITS, AUSTRALIA, AND
INVESTIGATION OF THEIR BIZARRE MIDDLE EAR STRUCTURE

K. Butler, K. Travouillon, V. Weisbecker, A. R. Evans, L. Murphy, G. Price, M. Archer, S. J. Hand FANGAROOS AND
KANGAROOS: PHYLOGENY, PALEOECOLOGY, DIVERSIFICATION, AND EXTINCTION OF EARLY KANGAROOS
(MARSUPIALIA, MACROPODIFORMES) FROM THE RIVERSLEIGH WORLD HERITAGE AREA

I. A. Kerr A UNIQUE ARTICULATED FOSSIL SHEDS LIGHT ON THE TAXONOMY OF TWO PLEISTOCENE
SPECIES OF GIANT KANGAROO FROM THE GENUS PROTEMNODON

H. L. Richards, J. W. Adams, E. M. Fitzgerald, A. R. Evans THE FUNCTIONAL IMPLICATIONS OF GIGANTISM
AND REMARKABLY LOW ELBOW MOBILITY WITHIN THE WEIRD EXTINCT MARSUPIAL MEGAFAUNA
FAMILY PALORCHESTIDAE (DIPROTODONTIA, VOMBATOMORPHIA)

A. B. Camens, T. H. Worthy WALK LIKE A KANGAROO: NEW FOSSIL TRACKWAYS REVEAL A BIPEDALLY
STRIDING MACROPODID IN THE PLIOCENE OF CENTRAL AUSTRALIA

V. Weisbecker, L. A. Lange-Hodgson, R. M. Beck, T. Guillerme, A. R. Harrington, M. Phillips HOW
PHYLOGENETICALLY INFORMATIVE IS THE 3D BASICRANIAL TOPOLOGY OF MARSUPIAL MAMMALS?

SATURDAY MORNING, OCTOBER 12, 2019
TECHNICAL SESSION XV: FINS TO LIMBS
MEETING ROOM M1&2
MODERATORS: Zoe Kulik and Martin Sander

Y. Hu, G. Young, J. Lu CONSTRUCTIONAL MORPHOLOGY OF THE SHOULDER GIRDLE AND OPERCULAR
SERIES OF THE UPPER DEVONIAN TETRAPODOMORPH GOGONASUS FROM WESTERN AUSTRALIA

C. Bardua, M. Bon, A. Fabre, K. Das, D. C. Blackburn, E. L. Stanley, A. Herrel, A. Goswami HIGH-DENSITY
MORPHOMETRIC ANALYSIS OF MACROEVOLUTION AND PHENOTYPIC INTEGRATION OF THE ANURAN
(FROG) CRANIUM

M. E. Jones, L. E. Hill, R. B. Benson, S. E. Evans THREE DIMENSIONAL SKELETONS OF MIDDLE JURASSIC STEM-
GROUP SALAMANDERS FROM SCOTLAND, UK

A. Fabre, C. Bardua, J. Clavel, R. Felice, D. C. Blackburn, E. L. Stanley, J. Streicher, A. Goswami RAPID
MORPHOLOGICAL EVOLUTION OF THE SALAMANDER SKULL IS CORRELATED WITH DIVERSIFICATION AND
DISPERSION DURING PERIODS OF GLOBAL WARMING
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D. G. Demar, M. P. Oreska, M. T. Carrano, J. D. Gardner THE EARLIEST KNOWN OCCURRENCES OF AN
EDENTULOUS FROG AND POSSIBLE SIRENID SALAMANDER FROM THE CLOVERLY FORMATION (ALBIAN)
OF WYOMING, U.S.A.

P. Sander, M. Aberhan, J. Gravendyck, R. Kindlimann, D. Konietzko-Meier, M. Schobben, A. H. Schwermann, T.
Wintrich A NEW RHAETIAN BONEBED FROM GERMANY: IMPLICATIONS FOR THE END-TRIASSIC
EXTINCTIONS IN THE MARINE REALM

C. A. Sidor, P. Makovicky, J. A. McIntosh, N. Smith, R. M. Smith, N. J. Tabor, M. Whitney, C. H. Woolley
VERTEBRATE PALEONTOLOGY OF THE LOWER TRIASSIC FREMOUW FORMATION IN THE SHACKLETON
GLACIER AREA (ANTARCTICA)

S. S. Sumida, D. S. Berman, H. C. Maddin, A. C. Henrici, T. Martens, D. Scott, R. R. Reisz A NEW PRIMITIVE
CASEASAURIAN SYNAPSID FROM THE EARLY PERMIAN OF CENTRAL GERMANY AND ITS IMPLICATIONS
FOR THE EVOLUTION OF DENTITIONS, DIETS, AND HERBIVORY OF CASEIDS

E. Bendel, C. F. Kammerer, J. Frobisch STERNAL EVOLUTION IN SYNAPSIDA AND THE ORIGIN OF THE
MAMMALIAN STERNUM

A. M. Musser, M. C. Lamanna, A. G. Martinelli, S. W. Salisbury, S. Ahyong, R. Jones THE FIRST NON-MAMMALIAN
CYNODONTS FROMAUSTRALIA AND THE UNUSUAL NATURE OF AUSTRALIAN CRETACEOUS CONTINENTAL
TETRAPOD FAUNAS

D. P. Groenewald, M. O. Day, C. R. Penn-Clarke, B. S. Rubidge BIOSTRATIGRAPHY OF THE LOWERMOST
BEAUFORT GROUP IN THE MAIN KAROO BASIN, SOUTH AFRICA: IMPLICATIONS FOR MID- TO LATE-
PERMIAN FAUNAL PROVINCIALISM AND KAROO BASIN DEVELOPMENT

M. R. Whitney, K. D. Angielczyk, C. A. Sidor, B. R. Peecook COMPARATIVE HISTOLOGY OF DICYNODONT TUSKS
REVEALS CRYPTIC DIVERSITY OF TISSUE COMPOSITION, DEVELOPMENT, AND ATTACHMENT STRATEGIES

Z. T. Kulik, L. M. Marilao, C. A. Sidor MORE THAN ONE WAY TO BE A BOSS: HISTOLOGICAL PERSPECTIVES
ON CRANIAL BOSS DEVELOPMENT AND ITS EFFECT ON SUTURE MORPHOLOGIES

A. E. Duhamel, J. Benoit, B. S. Rubidge, J. Liu FILLING OLSON'S GAP? A RE-APPRAISAL OF RARANIMUS
DASHANKOUENSIS (SYNAPSIDA, THERAPSIDA) USING CT SCANNING TECHNOLOGIES AND BAYESIAN
ANALYSIS

J. Frobisch, V. Jelen, N. Brocklehurst RATES OF MORPHOLOGICAL EVOLUTION IN ANOMODONTIA
(THERAPSIDA) ACROSS THE END-PERMIAN MASS EXTINCTION

J. Miller-Camp ALLIGATORINE DIVERSITY DYNAMICS SUPPORT THE COMMON-CAUSE HYPOTHESIS OF
MACROEVOLUTIONARY PATTERNS IN THE ROCK RECORD

SATURDAY MORNING, OCTOBER 12,2019
TECHNICAL SESSION XVI: DINOSAURS III
MEETING ROOM M4
MODERATORS: James Neenan and Matt Lamanna

J. P. Kirmse, M. J. Benton, M. C. Langer = OBSERVATIONS ON THE MORPHOLOGICAL SUPPORT FOR
ORNITHOSCELIDA HUXLEY, 1870

P. S. Druckenmiller, G. M. Erickson, C. M. Brown, D. B. Brinkman, P. M. Gignac, E. Millsap, T. Hunt, D. Kay, H.
Fromknecht, A. Harper PERINATAL REMAINS SHOW THAT NON-AVIAN AND AVIAN DINOSAURS NESTED IN
THE LATE CRETACEOUS PALEO-ARCTIC OF NORTHERN ALASKA

M. C. Lamanna, J. D. Porfiri, D. D. Dos Santos, R. D. Juarez Valieri, P. Gandossi, M. Baiano A NEW AND WELL-
PRESERVED EARLY-DIVERGING ABELISAURID (THEROPODA: CERATOSAURIA: ABELISAUROIDEA) FROM
THE EARLY LATE CRETACEOUS OF NORTHERN PATAGONIA

M. C. Langer, N. Martins, P. Manzig, G. Ferreira, J. Marsola, E. Fortes, L. Vidal, R. Lima, L Sant'Ana, R. Lorencato,
M. Ezcurra A NEW DESERT-DWELLING NOASAURINE THEROPOD FROM THE CAIUE GROUP, CRETACEOUS
OF SOUTH BRAZIL

M. T. Carrano, M. A. Loewen, S. W. Evers NEW INSIGHTS INTO ALLOSAURUS FRAGILIS MARSH, 1877
(DINOSAURIA, THEROPODA) FROM THE TOPOTYPE SPECIMEN, USNM 4734

T. D. Carr SIZE AND MASS DON'T COVARY WITH MATURITY AMONG ADULT SPECIMENS OF
TYRANNOSAURUS REX

L. Zanno, T. A. Gates EVOLUTIONARY RATES IN TYRANNOSAUROIDS SUPPORT A MODEL OF ECOLOGICAL
RELEASE LINKED TO THE EXTIRPATION OF CARCHARODONTOSAURIANS

J. M. Neenan, R. B. Benson, J. S. Sipla, J. A. Georgi, S. A. Walsh, A. M. Balanoff, M. A. Norell, X. Xu, J. N. Choiniere
CONVERGENT SENSORY ECOLOGIES BETWEEN ALVAREZSAUROIDEA AND EXTANT TYTONID OWLS
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J. G. Napoli, B. S. Bhullar, A. H. Turner, M. A. Norell THE ORIGIN OF DROMAEOSAURID HYPERCARNIVORY:
INSIGHTS FROM MICRO-CT SCANNING OF SHANAG ASHILE

M. Ma, X. Xu, S. Wang CRANIAL ONTOGENETIC VARIATIONS OF SINORNITHOMIMUS DONGI (DINOSAURIA:
ORNITHOMIMOSAURIA)

S. Wang, M. Ma, P. Wu, J. Stiegler, M. Habib, C. Chuong MORPHOGENESIS OF EXTANT FEATHER RACHIS HELPS
CLARIFY THE VARIATIONS OF MESOZOIC FEATHERS

P. M. O'Connor, A. H. Turner, J. R. Groenke, R. N. Felice, R. R. Rogers A NEW AVIALAN FOSSIL FROM THE
MAEVARANO FORMATION, MAHAJANGA BASIN, NW MADAGASCAR, EXPANDS KNOWN CRANIAL SHAPE
DISPARITY AMONG MESOZOIC BIRDS VIA AN EXPANDED MAXILLA CONTRIBUTING TO ENHANCED
ROSTRALIZATION

T. L. Green, P. M. Gignac ESTABLISHING A COMPARATIVE OSTEO-DEVELOPMENTAL FRAMEWORK FOR
EVOLUTIONARY AND FUNCTIONAL STUDIES OF DINOSAUR HEADGEAR THROUGH ANALOGY TO
SOUTHERN CASSOWARIES AND NEOGNATHOUS BIRDS

N. Carroll, G. P. Wilson, D. G. Demar, L. M. Chiappe A COPROLITE-PRESERVED FEATHER ASSEMBLAGE FROM
THE UPPER CRETACEOUS HELL CREEK FORMATION

T. R. Lyson, I. M. Miller, A. D. Bercovici CHANGES IN DINOSAUR ECOSYSTEMS FROM THE HELL CREEK
FORMATION LEADING UP TO THE CRETACEOUS-PALEOGENE BOUNDARY IN NORTH AMERICA

T. Kubo BIOGEOGRAPHICAL NETWORK ANALYSIS OF CRETACEOUS NON-AVIAN DINOSAURS AND
BIOGEOGRAPHICAL CONNECTIONS OF AUSTRALIA TO OTHER CONTINENTS

SATURDAY AFTERNOON, OCTOBER 12, 2019
TECHNICAL SESSION XVII: MESOZOIC AND PALEOGENE MAMMALS
MEETING ROOM M1&2
MODERATORS: Luke Weaver and Sarah Shelley

F. Mao, C. Li, Y. Wang, J. Meng 3D-RECONSTRUCTION OF MULTIPLE SPECIMENS FROM THE LOWER
CRETACEOUS OF CHINA REVEALS CHARACTER CO-EVOLUTION TOWARD THE BAUPLAN OF BASAL
THERIANS

S. Bi, J. R. Wible, X. Zheng, X. Wang THE EARLY CRETACEOUS EUTHERIAN AMBOLESTES AND ITS
IMPLICATIONS FOR THE EUTHERIAN-METATHERIAN DICHOTOMY

L. N. Weaver, G. P. Wilson, E. J. Sargis, W. J. Freimuth, D. J. Varricchio = EXCEPTIONALLY PRESERVED
SKELETONS FROM THE LATE CAMPANIAN OF MONTANA PROVIDE A UNIQUE GLIMPSE INTO THE
PALEOBIOLOGY OF MULTITUBERCULATES

A. L. Brannick, H. Z. Fulghum, S. M. Smith, G. P. Wilson EXPLORING LATE CRETACEOUS PATTERNS OF
TAXONOMIC AND ECOLOGICAL DIVERSIFICATION AMONG NORTH AMERICAN STEM MARSUPIALS
(PEDIOMYIDS AND ALPHADONTIDS)

T. E. Williamson, A. Flynn, D. J. Peppe, M. T. Heizler, C. E. Leslie, R. Secord, S. L. Shelley, S. Brusatte A REVISED,
HIGH-RESOLUTION AGE MODEL FOR THE PALEOCENE OF THE SAN JUAN BASIN, NEW MEXICO, USA AND
IMPLICATIONS FOR FAUNAL AND FLORAL DYNAMICS DURING THE DAWN OF THE AGE OF MAMMALS

J. R. Claytor, G. P. Wilson, W. A. Clemens EARLIEST PUERCAN 1 (PUl) FAUNAS FROM MONTANA WITH
INSIGHTS ON MAMMALIAN TAXONOMIC AND ECOLOGICAL RECOVERY AFTER THE K-PG MASS
EXTINCTION EVENT

S. L. Shelley, S. Brusatte, T. E. Williamson HIGH LOCOMOTOR DIVERSITY IN EARLY PALEOGENE MAMMALS
PROVIDES ECOMORPHOLOGICAL INSIGHT INTO EVOLUTION FOLLOWING THE END-CRETACEOUS MASS
EXTINCTION

B. T. Hovatter, G. P. Wilson COMPOSITION OF NEWLY DESCRIBED EARLIEST TORREJONIAN (TO1) FAUNA
FROM NORTHEASTERN MONTANA, U.S.A. REVEALS TAXONOMIC DIFFERENCES AMONG EARLY PALEOCENE
FAUNAS IN THE WESTERN INTERIOR OF NORTH AMERICA AND HIGHLIGHTS NORTH-SOUTH
PROVINCIALITY

O. C. Bertrand, S. Brusatte, S. L. Shelley, J. R. Wible, T. E. Williamson, L. T. Holbrook, S. G. Chester, T. Smith, 1. B.
Butler, J. Meng FIRST VIRTUAL ENDOCASTS OF TWO PALEOCENE ARCTOCYONIDS: A GLIMPSE INTO THE
BEHAVIOR OF EARLY PLACENTAL MAMMALS AFTER THE END-CRETACEOUS EXTINCTION

Y. Gong, Y. Wang, Y. Wang, F. Mao, B. Bai, H. Wang DIET AND ECOLOGY OF TWO LOPHIALETIDS FROM THE
EOCENE OF ERLIAN BASIN, CHINA: COMBINED EVIDENCE FROM MESOWEAR AND STABLE ISOTOPE
ANALYSES
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SATURDAY AFTERNOON, OCTOBER 12, 2019
TECHNICAL SESSION XVIII: EVOLUTIONARY AND FAUNAL STUDIES
MEETING ROOM M3
MODERATORS: Phil Bell and Matthew Phillips

T. R. Simoes, O. Vernygora, M. W. Caldwell, S. E. Pierce REPTILE MACROEVOLUTIONARY DYNAMICS ACROSS
THE PERMIAN-TRIASSIC MASS EXTINCTION AND THE EMERGENCE OF NEW BODY PLANS

P. R. Bell, N. E. Campione, E. T. Smith, L. Milan MID-CRETACEOUS ENDEMICITY OF EASTERN AUSTRALIAN
VERTEBRATE FAUNAS

V. Fischer, L. C. Soul, R. B. Benson, M. S. Friedman WANING AND WAXING MARINE REPTILE DIVERSITY PRIOR
TO THE K-PG BOUNDARY

C. Sullivan, F. Fanti, D. W. Larson, P. Bell, N. E. Campione, R. Sissons, M. Vavrek THE UPPER CRETACEOUS WAPITI
FORMATION OF NORTHERN ALBERTA, CANADA AS A UNIQUE WINDOW INTO THE CONTINENTAL
VERTEBRATE FAUNA OF BOREAL LARAMIDIA DURING BEARPAW TIMES

R. A. Close, R. B. Benson, R. J. Butler SPECIES-AREA RELATIONSHIPS IN NORTH AMERICAN TERRESTRIAL
TETRAPODS ACROSS THE CRETACEOUS/PALEOGENE BOUNDARY

M. J. Phillips, C. Fruciano EXPLAINING WHY MOLECULAR CLOCK ANALYSES MISSED THE POST K-PG
DIVERSIFICATIONS OF MAMMALS AND BIRDS OBSERVED IN THE FOSSIL RECORD

A. S. Schulp, O. Mateus, M. Polcyn, A. Goncalves, L. L. Jacobs ANGOLA AND ITS ROLE IN THE
PALEOBIOGEOGRAPHY OF GONDWANA

I. M. Miller, T. R. Lyson, A. Bercovici PLANT EVOLUTION AND DIVERSIFICATION SHAPED VERTEBRATE
ECOSYSTEMS DURING THE LATE CRETACEOUS AND EARLY PALEOGENE IN WESTERN NORTH AMERICA

J.R. Moore VERTEBRATE TAPHONOMY IN DISTRIBUTIVE FLUVIAL SYSTEMS

SATURDAY AFTERNOON, OCTOBER 12,2019
TECHNICAL SESSION XiX: TERRESTRIAL LOCOMOTOR BIOMECHANICS
MEETING ROOM M4
MODERATORS: Christian Heck and Peter Bishop

K. I. Lennie, S. Manske, C. Mansky, J. Anderson USING TRABECULAR ANISOTROPY TO DETERMINE THE
POTENTIAL FOR WALKING LIMBS IN A DIVERSE ARRAY OF EARLY TETRAPODS FROM BLUE BEACH, NOVA
SCOTIA

R. W. Blob, V. K. Young, V. D. Munteanu, C. J. Mayerl, K. M. Diamond, S. M. Kawano BIOMECHANICAL RELEASE:
LOADING REDUCTION AS A PATHWAY FOR MORPHOFUNCTIONAL CHANGE IN THE SKELETONS OF
VERTEBRATES ACROSS EVOLUTIONARY TRANSITIONS IN HABITAT

T. Hirasawa, S. Kuratani DECIPHERING DEVELOPMENTAL CONSTRAINTS IN LIMB MUSCLES

O. E. Demuth, E. J. Rayfield, J. R. Hutchinson 3D LIMB BIOMECHANICS OF THE STEM-ARCHOSAUR EUPARKERIA
CAPENSIS

A. Cuff, A. Otero, J. R. Hutchinson FUNCTIONAL DISPARITY IN TRIASSIC-JURASSIC ARCHOSAUR HINDLIMBS,
AND IMPLICATIONS FOR MUSCULOSKELETAL MODELLING

P. J. Bishop, A. Falisse, F. De Groote, J. R. Hutchinson = USING DYNAMIC OPTIMIZATION TO SIMULATE
LOCOMOTION IN EXTANT AND EXTINCT ARCHOSAURS

D. Drézdz, T. Sulej LIMB OSTEOLOGY AND PROBABLE DIGGING ADAPTATIONS IN THE AETOSAUR
STAGONOLEPIS OLENKAE (ARCHOSAURIA: PSEUDOSUCHIA) FROM NORTHERN PANGEA

M. D. Stein, L. A. Wilson, S. J. Hand, M. Archer GEOMETRIC MORPHOMETRIC AND FINITE ELEMENT ANALYSIS
OF THE MEKOSUCHINE CROCODILE FORELIMB AS AN ASSESSMENT OF LOCOMOTION

A. Jannel, S. W. Salisbury, O. Panagiotopoulou = STANDING ON THE FEET OF GIANTS: FINITE ELEMENT
ANALYSES OF SAUROPOD DINOSAURS HIND FEET AND THE EVOLUTION OF GIGANTISM

C. Heck, H. Woodward Ballard AN ARM AND A LEG: TESTING ONTOGENETIC POSTURE CHANGE IN MAIASAURA
PEEBLESORUM THROUGH LIMB SCALING AND OSTEOHISTOLOGY
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SATURDAY AFTERNOON, OCTOBER 12, 2019
REGULAR POSTER SESSION IV
GREAT HALL 1&2
Authors must be present from 4:15 - 6:15 p.m. Saturday, October 12

N. T. Rasolofomanana, K. E. Samonds, L. R. Godfrey, M. Andriambelomanana, T. H. Andrianavalona, N. T.
Ramihangihajason, R. B. Rakotozandry, B. Z. Nomenjanahary, M. Irwin, B. Crowley A NEW LATE PLEISTOCENE
SUBFOSSIL SITE (TSARAMODY, SAMBAINA BASIN, CENTRAL MADAGASCAR) WITH IMPLICATIONS FOR THE
CHRONOLOGY OF HABITAT AND MEGAFAUNAL COMMUNITY CHANGE ON MADAGASCAR'S CENTRAL
HIGHLANDS

J. M. White, M. McCurry, A. R. Evans EVALUATING THE DIET OF HULITHERIUM USING ORIENTATION PATCH
COUNT (OPC)

Y. Gurovich, K. W. Ashwell PHYLOGENY OF SOUTH AMERICAN MARSUPIAL DROMICIOPS THROUGH BRAIN
TRAITS

A. C. Tschirn, A. B. Camens NEW SKELETAL MATERIAL SHEDS LIGHT ON THE EVOLUTION AND
PALEOBIOLOGY OF KOALAS

T. J. Churchill, M. Archer, S. J. Hand A NEW HYPERSPECIALISED CARNIVOROUS DASYUROMORPHIAN
MARSUPIAL FROM EARLY MIOCENE DEPOSITS IN THE RIVERSLEIGH WORLD HERITAGE AREA, NORTH-
WESTERN QUEENSLAND

W. M. Parker, J. W. Adams, A. R. Evans REVEALING THE PALEOBIOLOGY OF AUSTRALIA'S EXTINCT
MEGAFAUNA USING SYNCHROTRON X-RAY FLUORESCENCE MICROSCOPY: A CASE STUDY OF
MACROPODIFORMES

C. M. Janis, A. Wagstaffe, C. Kunz, E. J. Rayfield BONE MICROANATOMY IN KANGAROOS INDICATES
DIFFERENT MODES OF LOCOMOTION IN MACROPODINES AND STHENURINES

J.D. Van Zoelen, A. B. Camens, G. J. Prideaux RESOLVING THE TAXONOMIC VALIDITY OF THE GIANT EXTINCT
MARSUPIAL NOTOTHERIUM (DIPROTODONTIDAE) AND ITS RELATIONSHIP TO ZYGOMATURUS

M. L. Martin, N. M. Warburton, K. J. Travouillon, T. A. Fleming A COMPARATIVE FUNCTIONAL ANALYSIS OF
FORELIMB MORPHOLOGY IN AUSTRALIAN MARSUPIALS (MARSUPIALIA)

S. K. Pevsner ANALYSIS OF ECOLOGICAL DIVERSIFICATION IN MARSUPIAL MAMMAL EVOLUTION BY
MULTIVARIATE ANALYSES OF THEIR LIMB SKELETON IN BOTH EXTANT AND FOSSIL MARSUPIALS

A. H. Parker, M. Archer, S. J. Hand, T. Myers TAPHONOMY AND PALEOCOMMUNITY STRUCTURE OF LD%
SITE, A MIDDLE MIOCENE FOSSIL DEPOSIT IN THE RIVERSLEIGH WORLD HERITAGE AREA, NORTHWESTERN
QUEENSLAND

A. L. Atwater, X. Wang, K. D. Thomson, D. L. Hanneman, D. Stockli A NEW SPECIES OF PARATOMARCTUS
(CARNIVORA, CANIDAE) FROM THE MIDDLE MIOCENE OF MONTANA

Y. Li, S. Bi, T. Deng  SKULL REMAINS OF A SMALL FELINE (CARNIVORA, FELIDAE) FROM THE LATE MIOCENE
DEPOSITS OF LINXIA BASIN (GANSU PROVINCE, CHINA)

F. O'Keefe, A. Brannick SPACE-INDEPENDENT MEASURES OF MODULARITY IN GEOMETRIC
MORPHOMETRICS, WITH AN EXAMPLE FROM SMILODON AND CANIS DIRUS

A. T. Salis, B. W. Schubert, J. Meachen, A. J. Cooper, K. J. Mitchell TAXONOMY AND PHYLOGEOGRAPHY OF
TWO EXTINCT NORTH AMERICAN QUATERNARY CARNIVORANS

D. S. Rovinsky, J. W. Adams, A. R. Evans, T. I. Pollock SPECIALISATION OF CANINE SHAPE AND SHARPNESS IN
POTENTIALLY SYMPATRIC SPECIES OF DINOFELIS (CARNIVORA, MACHAIRODONTINAE)

M. Balisi, J. Blois, A. Farrell, G. Takeuchi, E. Lindsey CHARACTERIZING MESOCARNIVORE DISTRIBUTIONS AT
RANCHO LA BREA

D. Flores, E. Eldridge, E. Elminowski, A. Hartstone-Rose THE ROAR AND HOWL OF RANCHO LA BREA'S TOP
PREDATORS

H. Chirchir, C. Ruff, K. Helgen, R. Potts TRABECULAR BONE DENSITY IN ZOO AND WILD FELIDS

R. Lopez-Antonanzas, P. Peliez-Campomanes, D. Azar, G. Kachacha, A. Prieto-Marquez, F. Knoll FIRST
MYOCRICETODONTINAE (RODENTIA) FROM THE MIOCENE OF LEBANON

S. Lopez-Torres, R. Bhagat, M. T. Silcox, L. Fostowicz-Frelik FIRST VIRTUAL RECONSTRUCTION OF THE INNER
EAR OF A FOSSIL RABBIT: LOCOMOTOR BEHAVIOUR AND HEARING SENSITIVITY OF MEGALAGUS TURGIDUS
(EARLY OLIGOCENE OF NEBRASKA)

T. Kato, H. Yamano DISCOVERY OF A NEW RODENT ASSEMBLAGE FROM THE LATE OLIGOCENE IN JAPAN

S. F. Alashqar, H. M. Sallam, S. El-Sayed, E. M. Seiffert NEW PHIOCRICETOMYINE RODENTS (PHIOMORPHA,
HYSTRICOGNATHI) FROM THE JEBEL QATRANI FORMATION, FAYUM DEPRESSION, EGYPT

October 2019 PROGRAM AND ABSTRACTS

49



50

B87

B88

B89

B90

BI1

B92

B93

B9%4

B95

B96

B97

B98

B99

B100

B101

B102

B103

B104

B105

B106

B107

B108

B109

B110

BI111

T. A. Penkrot, S. P. Zack NEW POSTCRANIA OF SCIURAVIDAE (RODENTIA): IMPLICATIONS FOR LOCOMOTION
AND PHYLOGENY

M. A. El-Hares, H. M. Sallam, D. A. EI-Mekkawy, S. El-Sayed, E. Seiffert ICTHYOFAUNAL COPROLITES FROM THE
LATE EOCENE DEPOSITS OF THE FAYUM DEPRESSION, EGYPT

N. A. Singh, Y. P. Singh, K. M. Sharma, N. P. Singh, R. Patnaik ADDITIONAL FOSSILS REMAINS FROM THE
HOMINOID BEARING LATE MIOCENE TAPPAR LOCALITY OF KUTCH, INDIA: IMPLICATION ON
PALEOENVIRONMENT

M. J. Ziegler, D. W. Steadman, J. M. Jaeger, V. J. Perez, B. J. Macfadden PALEOENVIRONMENTAL ANALYSIS OF
AN UNUSUAL FOSSIL LOCALITY FROM THE LATE MIOCENE IN NORTHERN FLORIDA

K. M. Sharma, Y. P. Singh, N. A. Singh RECORDS OF VERTEBRATE REMAINS FROM THE LATE TRIASSIC TIKI
FORMATION, MADHYA PRADESH, INDIA: IMPLICATIONS ON GONDWANAN PALEOBIOGEOGRAPHY

G. S. Gongalves, C. A. Sidor A NEW DREPANOSAUROMORPH FROM THE CHINLE FORMATION OF PETRIFIED
FOREST NATIONAL PARK, ARIZONA

M. Talanda, T. Sulej AN EARLY LATE TRIASSIC RHYNCHOCEPHALIAN FROM NORTHERN PANGEA SUGGESTS
RELIC NATURE OF SOME BRITISH RHAETIAN VERTEBRATE ASSEMBLAGES

K. M. Jenkins, K. Schwenk, B. S. Bhullar, J. A. Gauthier TOOTH ATTACHMENT IN AN ACRODONT
AMPHISBAENID (SQUAMATA)

C. J. Bell, S. G. Scarpetta, D. Anderson DIAGNOSTIC EFFICACY OF PUBLISHED MORPHOLOGICAL
CHARACTERISTICS OF NORTH AMERICAN SAND LIZARDS

R. Allemand, J. Abdul-Sater, M. T. Silcox ENDOCRANIAL ANATOMICAL CHANGES THAT ACCOMPANY THE
LOSS OF LIMBS IN SQUAMATES

M. Riegler, E. L. Stanley, J. I. Bloch DESCRIBING ENAMEL IN SQUAMATES: UTILIZING NON-DESTRUCTIVE CT
SCANS TO CHARACTERIZE ENAMEL IN EXTANT AND EXTINCT LIZARD SPECIES

S. J. ElShafie BODY SIZE CHANGES ACROSS LIZARDS AND CROCODYLIANS CORRESPOND TO CLIMATIC
CHANGES THROUGH THE PALEOGENE IN THE WESTERN INTERIOR OF NORTH AMERICA

S. Onary, A. S. Hsiou, A. Palci PRELIMINARY REASSESSMENT OF THE TAXONOMY AND SYSTEMATICS OF THE
GENUS BOAVUS MARSH, 1871 (SERPENTES, BOOIDEA)

W. R. Callahan, C. M. Mehling, S. Ballwanz, T. W. Dudgeon FIRST EVIDENCE OF CHAMPSOSAURS
(DIAPSIDA:,;NEOCHORISTODERA) FROM THE LATE CRETACEOUS OF THE ATLANTIC COASTAL PLAIN

Y. Lee, D. Kong, S. Jung THE FIRST CHORISTODERAN TRACKWAY?

Y. Nakajima, R. Matsumoto, P. M. Sander, O. Sasaki, H. Kano, S. Hayashi, S. E. Evans MINERALIZED NOTOCHORD-
ASSOCIATED TISSUES PRESERVED IN FOSSIL CENTRA SUGGESTS A UNIQUE DEVELOPMENTAL PATTERN IN
THE AXIAL SKELETON OF CHORISTODERA

M. B. Soares, C. L. Schultz, A. G. Martinelli, P. M. Fonseca, V. D. Paes Neto SMALL CARNIVORE COPROLITES
FROM THE LATE TRIASSIC OF SOUTHERN BRAZIL: PALEOBIOLOGICAL IMPLICATIONS

M. O. Day, J. Ramezani, R. Frazer, B. S. Rubidge U-PB (CA-TIMS) AGE CONSTRAINTS ON THE MIDDLE PERMIAN
LAND VERTEBRATE EVOLUTION FROM THE MAIN KAROO BASIN, SOUTH AFRICA

K. D. Angielczyk, C. P. Abbott, J. K. Lungmus, K. Keating POSTCRANIAL ANATOMY OF THE LUANGWA BASIN
CISTECEPHALID (THERAPSIDA, ANOMODONTIA): PHYLOGENETIC AND FUNCTIONAL IMPLICATIONS

K. R. Devlin, S. S. Sumida, D. S. Berman, A. C. Henrici, T. Martens NEW INFORMATION ON THE HINDLIMB OF
DIMETRODON TEUTONIS, A PELYCOSAURIAN-GRADE SPENACODONTID SYNPASID FROM THE EARLY
PERMIAN BROMACKER LOCALITY OF CENTRAL GERMANY, AND SMALLEST KNOWN SPECIES OF
DIMETRODON

J. Liu,J. Yi NEW TETRAPODS FROM THE SUNJIAGOU FORMATION AND SHANGSHIHEZI (UPPER SHIHHOTSE)
FORMATION, SHANXI, CHINA AND THEIR IMPLICATIONS

E. M. Knutsen THE LAZARUS DICYNODONT—REASSESSING AUSTRALIAN CRETACEOUS MATERIAL

A. R. Beyl, S. J. Nesbitt, M. R. Stocker THE LARGEST LAGERPETIDS: EVIDENCE FROM A NEWLY IDENTIFIED
OTISCHALKIAN ASSEMBLAGE FROM THE LOS ESTEROS MEMBER (SANTA ROSA FORMATION) OF NEW
MEXICO

M. B. McCabe, S. J. Nesbitt THE FIRST PECTORAL AND FORELIMB MATERIAL ASSIGNED TO THE LAGERPETID
LAGERPETON CHANARENSIS: COMPARING TO OTHER LAGERPETIDS AND OTHER AVEMETATARSALIANS

J. Botha, K. Chapelle, B. Weiss, J. N. Choiniere LIFE HISTORY PATTERNS IN EARLY JURASSIC DINOSAURS FROM
SOUTH AFRICA
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S. Hartman USING COMPARATIVE ANATOMY, TAPHONOMY, AND PHYLOGENETIC BRACKETING TO ASSESS
RIB ORIENTATION IN NON-AVIAN DINOSAURS

M. Lambertz ON THE HISTOLOGY AND DEVELOPMENT OF DINOSAURIAN POST-CRANIAL SKELETAL
PNEUMATICITY

N. Campione, J. Mallon, R. Benson, A. R. Evans ON THE POTENTIAL TO RECONSTRUCT A DIETARY CONTINUUM
IN DINOSAURS

D. J. Varricchio, W. J. Freimuth, G. Panasci THE RICH ICHNOLOGIC RECORD OF EGG MOUNTAIN FROM THE
TWO MEDICINE FORMATION (UPPER CRETACEOUS) OF MONTANA, USA, PROVIDES INSIGHT INTO THE
ENVIRONMENT, SEDIMENTOLOGY AND ECOLOGY OF A DINOSAUR NESTING SITE

S. Whitebone, G. F. Funston, P. J. Currie AN UNUSUAL FOSSIL LOCALITY FROM THE LATE CRETACEOUS
HORSESHOE CANYON FORMATION OF SOUTHERN ALBERTA, CANADA REVEALS RARE ELEMENTS OF A
PALEOCOMMUNITY

A. M. Jukar, M. T. Carrano THE STRUCTURE OF THE MAMMALIAN AND DINOSAURIAN HERBIVORE GUILD

C. N. Todd, E. M. Roberts, E. Knutsen, A. Rozefelds, H. Huang, C. Spandler REFINED AGE AND GEOLOGICAL
CONTEXT OF TWO OF AUSTRALIA'S MOST IMPORTANT JURASSIC VERTEBRATE TAXA (RHOETOSAURUS
BROWNEI AND SIDEROPS KEHLI), SURAT BASIN, QUEENSLAND

E. M. Roberts, T. Beveridge, J. Ramezani, A. Titus INTRAFORMATIONAL STRATIGRAPHIC CORRELATION OF
VERTEBRATE LOCALITIES WITHIN THE UPPER CRETACEOUS KAIPAROWITS FORMATION TIED TO HIGH-
PRECISION U-PB CA-ID-TIMS ZIRCON DATING OF 11 BENTONITE MARKER HORIZONS: IMPLICATIONS FOR
EVOLUTIONARY AND ECOLOGICAL PATTER

A. R. Fiorillo, Y. Kobayashi, P. McCarthy COMPARISON OF PALEOENVIRONMENTAL AND
PALEOCLIMATOLOGICAL PARAMETERS OF CORRELATIVE DINOSAUR-BEARING LATE CRETACEOUS
(CAMPANIAN-MAASTRICHTIAN) ROCK UNITS ACROSS ALASKA, USA: A REGIONAL PERSPECTIVE

B. S. Salem, H. M. Sallam, S. El-Sayed, W. Thabet, M. Antar, M. C. Lamanna NEW DINOSAUR, PTEROSAUR, AND
CROCODYLIFORM FOSSILS FROM THE UPPER CRETACEOUS (CENOMANIAN) BAHARIYA FORMATION OF
THE BAHARIYA OASIS, EGYPT

B. H. Breithaupt, N. A. Matthews, T. L. Green, M. Belvedere INSIGHTS INTO DINOSAUR TRACKING IN THE 21ST
CENTURY USING PHOTOGRAMMETRIC ICHNOLOGY AND NEOICHNOLOGY OF EMUS

M. V. Connely, J. Cavigelli TATE GEOLOGICAL MUSEUM—A VALUABLE RESOURCE FOR VERTEBRATE
PALEONTOLOGICAL RESEARCH AS WELL AS ENHANCING LIBERAL ARTS EDUCATION
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Regular Poster Session III (Friday, October 11, 2019, 4:15 - 6:15 PM)

REVISITING THE PROCTOR LAKE DINOSAUR LOCALITY: NEW
INSIGHTS ON THE PALEOECOLOGY AND
PALEOENVIRONMENT

ADAMS, Thomas L., Witte Museum, San Antonio, TX, United States of
America; ANDRZEJEWSKI, Kate A., Southern Methodist University,
Dallas, TX, United States of America

Within the Twin Mountains Formation, the Proctor Lake Dinosaur Locality
in central Texas is distinct from other Early Cretaceous Texas localities by
having an abundance of vertebrate fossils representing a low diversity
assemblage. This unique faunal assemblage is represented by at least 32
individuals of the small ornithopod Convolosaurus marri, an isolated tooth
belonging to a small member of Dromaeosaurinae, and two small-bodied
crocodyliforms, Wannchampsus kirpachi and a newly described species. This
new diminutive crocodyliform is represented by a single partial skeleton with
a complete dentary, trough-shaped mandibular symphysis, amphicoelous
vertebrae, nearly square dorsal osteoderms, and elongated and gracile limbs.
In addition, limb morphology indicates a parasagittal posture, an attribute
associated with a terrestrial lifestyle. As a result, this new taxon represents the
first occurrence of a terrestrial crocodyliform from the Cretaceous of Texas
and whose presence at Proctor Lake may indicate an ecological shift as a result
of environmental factors.

At Proctor Lake, the fossil bearing strata consist of 2 meters of reddish muds
and sands. The cross-sectional profile contains stacked B horizons classified
as well-developed calcic Vertisols which are interpreted to represent a semi-
arid floodplain. Weathering indices of matrix collected from the paleosols
estimate mean annual precipitation of ~330 mm/yr while crystallization
temperature of pedogenic phyllosilicates indicate mean annual temperature of
~30+ 3° C (approximately 13° C higher than modern temperatures at the same
latitude). This environmental analysis provides contextual information to
explain the depauperate nature of the Proctor Lake Dinosaur Locality, with a
nearly monospecific dinosaur taxa, as well as the first transition to
terrestriality for a neosuchian crocodyliform in North America.

Education and Outreach Poster Session (Wednesday - Saturday, October 9-
12,2019, 4:15 - 6:15 PM)

DINOSAUR TRACKS AS AN EDUCATIONAL RESOURCE:
REDISCOVERING THE HERITAGE MUSEUM OF THE TEXAS
HILL COUNTRY

ADAMS, Thomas L., Witte Museum, San Antonio, TX, United States of
America; LEHRMANN, Daniel, Trinity University, San Antonio, TX, United
States of America; DESCHNER, Everett, The Heritage Museum of the Texas
Hill Country, Canyon Lake, TX, United States of America; LEHRMANN,
Asmara, Trinity University, San Antonio, TX, United States of America;
BLAKE, Elliot J., Trinity University, San Antonio, TX, United States of
America; SUAREZ, Marina B., University of Kansas, Lawrence, KS, United
States of America; GODET, Alexis, University of Texas at San Antonio, San
Antonio, TX, United States of America

One of the most spectacular localities for dinosaur tracks in the Texas Hill
Country is providing unique educational opportunities to undergraduate
students. For the last four years, the Heritage Museum of the Texas Hill
Country (HMTHC) has been allowing students, primarily non-science majors,
to conduct field projects directly with the footprints. These class exercises are
designed to teach students what is involved in a scientific research project;
including project design, making observations and interpretations, testing
hypotheses, and summarizing their results in a scientific report. Students
acquire team building and critical thinking skills while collecting footprint
data to discover what the fossil tracks reveal about Texas’s ancient past.
Additionally, two undergraduate geoscience students from Trinity University
conducted an independent research project to study the geology of the
dinosaur track bearing interval at HMTHC. They were responsible for
measuring a stratigraphic section, collecting samples and analyzing samples
through thin sections, as well as XRF and stable isotope measurements. From
this data they were able to correlate the research locality to additional nearby
dinosaur track sites to compare stratigraphic relationships and the
environmental context of track preservation. This research not only provides
insight on the connection of the tracks from HMTHC to other footprint
localities in the area, but has provided a unique field experience for these
students.

The HMTHC, between the communities of Sattler and Startzville in Comal
County, preserves over 300 footprints from the early Cretaceous (~110
million years ago) Glen Rose Formation. Originally discovered in 1982, the
HMTHC has been dedicated to conservation and protection of these fossil
resources. They represent an important scientific and educational resource for
the area, providing school groups, families, and dinosaur lovers of all ages a

unique opportunity to experience fossils first hand. In addition, the HMTHC
has been essential in the study of other dinosaur track and fossil localities
throughout the Hill Country. Because dinosaur footprints have been an
integral part of the human as well as geological history of Texas, it is
imperative that this wonderful site and all of its natural resources be preserved
for future generations.

Preparators' Session (Wednesday - Saturday, October 9-12, 2019, 4:15 -
6:15 PM)

MILLIONS OF YEARS, DOZENS OF SAMPLES, ONE SINGLE
SCAN: NEW METHODS TO RAPIDLY INCREASE THE NUMBER
OF SPECIMENS CAPTURED IN A SINGLE HIGH-QUALITY SCAN.

AGUILAR, ROCIO, Museums Victoria/Monash University/University of
Melbourne, Melbourne, Australia

High-resolution microcomputed tomography, or microCT, has become an
increasingly valuable tool for the non-invasive visualization of small objects.
MicroCT is particularly beneficial for the study of museum collections, which
often contain millions of small, delicate, and unique objects not amenable to
traditional preparation. Despite the increasing use of microCT in systematic
biology, a major challenge remains in the practical imaging of high numbers
of small specimens within a project scope, for example in the context of large-
scale analyses of community change over time. This has proven difficult
because of the need for specimens to remain motionless during scan time and
because each individual must be digitally labelled to match the original
specimen’s identity. Here we outline steps developed for the high throughput
microCT scanning of micro-fossils (~ 2mm), meant to facilitate advanced
exploration of museum collections, and allow researchers with limited access
to microCT facilities the opportunity to maximize their investments. We based
our studies on micro-fossils from Capricorn Caves in Queensland, Australia,
to study changes in morphology, ecology and distribution of reptiles,
amphibians and mammals. We succeed in maximizing the quantity of samples
per scan in order to obtain high quality 3D models and compare them to their
modern counterparts. These steps should also be applicable to any small, dry
objects of similar properties and size.

Grant Information:
This work was supported by the Australian Research Council DECRA
DE180100629 to C.A.H.

Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

NEW PHIOCRICETOMYINE RODENTS (PHIOMORPHA,
HYSTRICOGNATHI) FROM THE JEBEL QATRANI FORMATION,
FAYUM DEPRESSION, EGYPT

ALASHQAR, Shorouq F., Mansoura University Vertebrate Paleontology
Center, Mansoura, Egypt; SALLAM, Hesham M., Mansoura University
Vertebrate Paleontology Center, Mansoura, Egypt; EL-SAYED, Sanaa,
Mansoura University Vertebrate Paleontology Center, Mansoura, Egypt;
SEIFFERT, Erik M., Keck School of Medicine of USC, Los Angeles, CA,
United States of America

The rich rodent assemblages from the Eocene-Oligocene deposits of the Jebel
Qatrani Formation (Fayum Depression, Egypt) have important implications
for our understanding of the origin and paleobiogeography of Hystricognathi,
a diverse clade that is now represented by the Afro-Asiatic Hystricidae, New
World Caviomorpha, and African Phiomorpha. Here we present previously
undescribed material of the enigmatic hystricognath clade Phiocricetomyinae,
from three different stratigraphic levels in the Jebel Qatrani Formation — the
late Eocene Locality 41 (~34 Ma, the oldest and most productive quarry in the
Formation) and the early Oligocene quarries E and I (~33 and ~29 Ma,
respectively). These specimens document the entire lower and upper dentition
aside from the upper permanent fourth premolar and upper third molar, as well
as mandibular fragments and partial crania (the latter being crushed specimens
from L-41). The new specimens differ from other phiomorph rodents in the
Formation by exhibiting the following features in combination: relatively
small size; no suppression of p4 formation and eruption; distal displacement
of molar protoconids relative to metaconids; large and well developed
hypoconulids on dp4 and ml; and no metalophulid II, mesoconid or
mesolophid on the lower molars. Among other things, the p4s lack
metalophulid I & II and anterior cingulids, with variations in the orientation
of the hypolophid (e.g., connections with the anterior arm of the hypoconid or
the posterolophid, or no connection). The p4 and m2 hypoconulids are weak
and are sometimes submerged into the posterolophid. M1-2 have a strong
metaconule connected to the hypocone, weak anterior arms of the hypocones,
and no mesostyles. Bayesian tip-dating analysis of craniodental features
consistently place the new phiocricetomyines closer to ~29 Ma
Phiocricetomys than to the more primitive ~35 Ma phiocricetomyine
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Talahphiomys from Libya. With the notable exception of the highly derived
taxon Phiocricetomys, molar morphology in Phiocricetomyinae remained
remarkably conservative through at least 5 million years of evolution.

Grant Information:
This research was funded by the U.S. National Science Foundation, The
Leakey Foundation and Mansoura University

Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

ENDOCRANIAL ANATOMICAL CHANGES THAT ACCOMPANY
THE LOSS OF LIMBS IN SQUAMATES

ALLEMAND, Rémi, University of Toronto, Scarborough, ON, Canada;
ABDUL-SATER, Jade, University of Toronto, Scarborough, ON, Canada;
SILCOX, Mary T., University of Toronto, Scarborough, ON, Canada

Endocasts are largely used to inform our understanding of the central nervous
system of fossil taxa. However, as endocasts are not always an accurate
reflection of the morphology of the brain (e.g., in some non-avian reptiles), it
is important to determine what kinds of information can be deduced from
endocranial anatomy. Here, we consider how the loss of limbs may affect
endocranial morphology, and how these effects may vary among different
lineages. We used the broadly diverse clade, Squamata, in which several
lineages have independently evolved complete or partial limb reduction,
involving a complex reorganization of the musculoskeletal, nervous,
circulatory, respiratory, and digestive systems. Virtual endocasts of several
limbless lizards (dibamids, pygopodids, scincids, gymnophthalmids, anguids,
anniellids and diploglossids), as well as amphisbaenians and snakes, were
reconstructed using microCT data, and assessed in relation to one another, and
to limbed members of closely related groups. Our results reveal that a broad
diversity of endocranial morphological patterns are associated with the
limbless condition in squamates. Endocasts of limbless taxa share more
similarities to endocasts of their four-limbed close relatives than to endocasts
of other limbless squamates, indicating a strong phylogenetic effect. Some
similarities are shared between taxa (e.g., absence of optic lobes), but they
seem to be more closely related with fossoriality rather than with the loss of
the limbs per se, suggesting an ecological impact on the endocast morphology.
Although a decrease in the relative cerebellar volume has been previously
observed in limbless squamates, we were not able to find a similar correlation
here, likely due to difficulties in accurately determining the limits of the
cerebellum in squamate endocasts. This first large-scale comparative study
demonstrates that the loss of limbs in squamates cannot be predicted from
endocast morphology alone, having implications for the interpretation of
isolated crania in the fossil record. However, this provides the first elements
of a framework to investigate the form-function relationships in endocasts that
do not reflect the brain morphology alone, demonstrating that both
phylogenetic and ecological effects are driving their morphology.

Regular Poster Session III (Friday, October 11, 2019, 4:15 - 6:15 PM)

BUCCAL TOOTH DEVELOPMENT, REPLACEMENT RATE, AND
MICROSTRUCTURE IN PARKSOSAURIDAE (DINOSAURIA:
NEORNITHISCHIA)

ALLISON, Barron, Knightdale, NC, United States of America;
LAMASTER, Thomas, Raleigh, NC, United States of America;
AVRAHAMI, Haviv M., Raleigh, NC, United States of America; ZANNO,
Lindsay, North Carolina Museum of Natural Sciences, Raleigh, NC, United
States of America

The highly specialized dental characteristics and tooth replacement rates of
herbivorous cerapodans exhibiting complex dental batteries (i.e., Ceratopsia
and Ornithopoda) have been the focus of intense study; however dental
evolution within the sister-taxon of Cerapoda-- Parksosauridae--remains
largely enigmatic. In order to better characterize dental evolution within
parksosaurs, we investigated tooth growth and microstructure for
representative members of its two subclades--the Maastrichtian
thescelosaurine Thescelosaurus neglectus (NCSM  15728) and a new
undescribed species of orodromine (MM15-MT) from Cenomanian-aged
deposits in western North America. Buccal dentition of both taxa is
diminutive. A dislodged buccal tooth prepared from the articulated skull of
NCSM 15728 measures 4.18 mm in crown height (CH) and 6.32 mm in
maximum crown mediodistal width (CW), whereas the isolated buccal tooth
from the new orodromine measures 3.47 mm (CH) and 4.52 mm (CW). Both
teeth were sectioned longitudinally. Incremental growth lines in the dentine
(Von Ebner lines, VELs) were largely obscured along the apicobasal plane in
both samples, yet clearly visible and distinct ventral to this plane. We
calculated a mean increment width of 28.5 pum for T. neglectus and 20.72 pm
for the new orodromine. These values were used to derive tooth formation
times  for  functional  teeth (132 days and 137  days,
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respectively). Additionally, pCT reconstructions of associated dentaries were
used to estimate generations of replacement teeth in parksosaurids (only one
generation of replacement teeth was evident in both taxa) and calculate tooth
replacement rates. These values were approximately 70 days for T. neglectus
(range 45-95 days) and 76 days for the new orodromine. Uncertainty in tooth
replacement rate within T. neglectus largely stems from poor resolution of the
apex of the pulp cavity in these teeth within CT scan data and a high degree
of tooth wear. The orodromine tooth exhibited thinner enamel (mean enamel
thickness 13 pum). Whereas, enamel was >6x thicker in the thescelosaurine
(mean enamel thickness 81 um (range: 65-92 pm). Based on these data, we
hypothesize that tooth formation times and replacement rates are relatively
conserved among parksosaurid neornitischians.

Grant Information:
This research is supported by funds from NSF GP-EXTRA GeoPATHS
program, grant numbers 1600410 and 1600545.

Technical Session XI (Friday, October 11, 2019, 10:30 AM)

A WAY TO ACCOUNT FOR BIOGEOGRAPHIC BIAS IN
ESTIMATING THE SPECIES RICHNESS OF NORTH AMERICAN
CENOZOIC MAMMALS

ALROY, John, Macquarie University, Sydney, Australia

Paleontological diversity curves are plagued by biases that go far beyond
variation in sample size. Richness interpolators and extrapolators, such as
rarefaction, quorum subsampling, and Chao 2, are all weakly to moderately
biased by variation in the evenness of species counts, and they underestimate
when there is high biogeographic provincialism (the presence of many
endemics). The evenness bias is not fully resolvable and not dealt with here.
However, an approach to the provincialism problem can be suggested. The
first and key step is to order the fossil samples into a line based on thej jal
coordinates using one or another algorithm that minimizes

resulting trail. The trail is then sca from o ir
samples are encountere e records
s _su
o .
Q. { en species count and
scall is reversed, and the two

ed. Simulations assuming random
this method produces values that are highly
sensitive to sample size. Analyses of empirical sample
ous vertebrate groups that are drawn from the Ecological Register
show the same thing. The method is applied to published Cenozoic mammal
data for North America, which are often strongly spatially clustered. Samples
are binned into time intervals of equal lengths. The trail-based extrapolations
are also largely insensitive to sample size. They yield a diversity curve that is
remarkably flat, with a plateau around 400 species throughout almost the
entire Cenozoic. There are crashes in the Oligocene and Pliocene that seem
biologically plausible because they coincide with times of major global
climate change, but few other excursions. Similar patterns are obtained with
interval lengths of 2, 2.5, and 3 myr. These results confirm that there is a hard
limit to species richness in mammals and that the limit was reached almost
immediately after the Cretaceous-Paleogene mass extinction. Tetrapod
diversity curves at all scales that show large swings are presumably strongly
compromised by sampling overprints. Because mammal fossils are both
highly diagnostic and physically robust and this is not true of most other
tetrapod fossils, low tetrapod diversity in the Mesozoic may prove to be a
taphonomic artifact.

Technical Session VI (Thursday, October 10, 2019, 8:30 AM)

A MORPHOMETRIC ASSESSMENT OF MODERN AND EXTINCT
MACRONYCTERIS SPP. (CHIROPTERA: HIPPOSIDERIDAE) ON
MADAGASCAR

ALUMBAUGH, Jamie L., Northern Illinois University, Sycamore, IL, United
States of America; SAMONDS, Karen, Northern Illinois University, Dekalb,
IL, United States of America; GOODMAN, Steven M., Field Museum of
Natural History, Chicago, IL, United States of America; GODFREY, Laurie,
University of Massachusetts Amherst, Amherst Center, MA, United States of
America

Extant Macronycteris spp. bats are broadly distributed across Madagascar,
and vary in size with respect to their sex, biogeographic origin and genetic
clade. An extinct member of the genus, Macronycteris besaoka, was identified
from < 10,000 year-old breccias from Anjohibe Cave in northwestern
Madagascar. Since its description, taxonomic and phylogenetic revisions of
living Macronycteris spp. have reshaped our understanding of the genus. This
includes the discovery of a new cryptic species, M. cryptovalorona, and two
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clades within M. commersoni. Furthermore, augmentation of well-
documented museum collections has permitted more comprehensive
assessment of the morphological trends within the extant Malagasy species,
and of the validity of M. besaoka. Herein, we investigate the variation within
modern and extinct Macronycteris spp. through PCA and non-parametric
multivariate methods (e.g., PERMDISP, PERMANOVA). Living species are
sexually dimorphic and display different trends in size and morphological
dispersion. When separated by latitude and bioclimate, modern Macronycteris
spp. were found to differ by location along the western portion of the island.
These new assessments validate the recognition of the extinct species M.
besaoka, and support the original assertion that it possesses wider molars than
modern Macronycteris spp. in Madagascar. Macronycteris besaoka may have
adapted to preying on larger insects, and inhabited a more stable, mesic
environment compared to modern conditions at Anjohibe Cave.

Symposium: Quarternary Extinctions (Friday, October 11, 2019, 3:15 PM)

LATE PLEISTOCENE TO MID-HOLOCENE PALEOECOLOGY OF
EAST JAVA: EVIDENCE FROM CAVE SITES IN THE GUNUNG
SEWU REGION

AMANO, Noel, Max Planck Institute for the Science of Human History, Jena,
Germany; INGICCO, Thomas, Muséum National d’Histoire Naturelle, Paris,
France; PIPER, Philip, Australian National University, Canberra, Australia;
SEMAH, Frangois, Muséum National d’Histoire Naturelle, Paris, France;
SAPTOMO, Wahyu, Pusat Penelitian Arkeologi Nasional, Jakarta, Indonesia;
ROBERTS, Patrick, Max Planck Institute for the Science of Human History,
Jena, Germany

The climatic shifts during the Pleistocene to Holocene transition in Island
Southeast Asia resulted to dramatic changes in landscape configurations and
paleoenvironments which are presumed to have had greatly impacted
vertebrate community composition, including the extinction/extirpation of
several mammalian taxa. In the island of Java, paleoenvironmental proxies
point to a drastic change from the predominance of open, grasslands to closed,
dense rainforests. How this environmental change shaped animal
distributions/interactions remains to be fully elucidated. Here we looked at
least 20,000 animal bone fragments from archaeological layers dated to the
last 30,000 years in three cave sites in East Java’s Gunung Sewu (Thousand
Hills”) region: Song Terus, Goa Braholo and Song Gupuh. The Late
Pleistocene layers of the sites were dominated by large-sized ungulates mostly
adapted to open environments, albeit intermediate-sized forest-adapted
mammals are also present. The onset of the Holocene, in contrast, coincided
with the predominance of small, forest-adapted taxa not dissimilar to the
current fauna in the areca. However, we identified three closed-canopy
rainforest-adapted murid taxa that are now extirpated in East Java. In addition
to zooarchaeological analyses, we also looked at the stable isotope from dental
enamel of selected taxa as well as dental mesowear and microwear in ungulate
specimens. Although the presence of forest-dependent taxa, including
stenotopic species, clearly indicates the presence of dense, closed-canopy
rainforest in the area during the onset of the Holocene, taxa usually adapted
to open environments persisted until this period. Dental wear and stable
isotope analyses reveal that this could be attributed to both the presence
of grassland-forest mosaics in the region during this period and a change in
the ecological preference of some species, or at least tolerance of the shift in
environmental conditions. The results of our analyses provide important
insights on the paleoecology of East Java during times of climatic and
environmental change.

Technical Session IX (Thursday, October 10, 2019, 1:45 PM)

CRANIAL BONE INNER STRUCTURE AND FOSSORIALITY IN
LEPIDOSAURIA

AMSON, Eli, Museum fuer Naturkunde, Berlin, Germany; EBEL, Roy,
Museum fuer Naturkunde, Berlin, Germany; MUELLER, Johannes, Museum
fuer Naturkunde, Berlin, Germany

Fossoriality has been acquired repeatedly in the evolutionary history of
squamates (e.g., worm lizards, sand skinks, hog-nosed snakes). Related to this
case of convergent evolution, the gross morphology of the skull in the
corresponding fossorial clades has been subject of numerous studies. Indeed,
these clades mostly comprise head-first-burrowers, a digging style that can be
expected to influence cranial anatomy. However, to our knowledge, the inner
structure of the cranial bones has never been quantified. Because some
lifestyles have been clearly associated with bone microanatomical
phenotypes, we here test whether the convergent acquisition of fossoriality in
squamates is associated with skull roof structural features.

We employed micro-CT-scans and the image analysis software Imagel to
generate a comprehensive data set including thickness and compactness of
premaxilla, nasal, frontal and parietal in all extant fossorial non-Serpentes

lepidosaur clades, as well as their respective sister-clades. We have also
sampled five extinct amphisbaenians, for which well-preserved cranial
material is known. Taking into account the different positions of homologous
bones along the anteroposterior skull axis, we were able to plot the distribution
of these parameters over a cranial profile. These profiles differ consistently in
amplitude, slope, and position of maxima according to fossoriality, with for
instance the fully fossorial amphisbaenians (worm lizards) showing a greater
thickness and compactness in the anterior region of the skull than their
surface-terrestrial sister-group, the lacertids (true lizards). Mapping of these
traits on a time-calibrated phylogenetic tree clearly shows the convergent
evolution of cranial bone structure across non-Serpentes lepidosaurs. The
extreme condition observed in extinct amphisbaenians, such as the Eocene
Cryptolacerta, confirms that they likely were fossorial, as previously inferred
based on gross-morphology. It is planned to extend the sampling to surface-
terrestrial as well as fossorial snakes, in order to understand the evolution of
cranial bone structure in relation to fossoriality across Lepidosauria as a
whole.

Grant Information:
EA: German Research Council (DFG AM 517/1-1)
RE: Studienstiftung des deutschen Volkes

Regular Poster Session II (Thursday, October 10, 2019, 4:15 - 6:15 PM)

DIAGNOSIS OF THE PRINCIPAL TAXA OF TERATORNITHIDAE
(AVES: ACCIPITRIFORMES), INCLUDING TERATORNIS MILLER
1909 AND ITS SPECIES T. MERRIAMI AND T. WOODBURNENSIS

ANDERSON, Julia N., University of California, Berkeley, Berkeley, CA,
United States of America; STIDHAM, Tom, Chinese Academy of Sciences,
Beijing, China; PADIAN, Kevin, University of California Berkeley,
Berkeley, CA, United States of America

The teratorns, large condor-like birds of prey, are among the most important
discoveries of the Pleistocene La Brea Tar Pit deposits, because their
enormous size and their ecological role. The holotype specimen of the first
and most abundant teratorn species described, Teratornis merriami (UCMP
no. 12101), is an isolated partial skull. The family Teratornithidae is
diagnosed on four cranial features: the compression and vaulting of the beak,
the lateral and backward extension of the post-auditory prominences, the
reduced, dome-shaped occipital region, and the flatness of the skull. The
genus Teratornisis diagnosed on three autapomorphies: the angular distal
portions of the post-auditory prominences, the elliptical shape of the foramen
magnum, and the large, fungiform basipterygoid processes. The holotype
contains two referred specimens, a partial beak and quadrate, both of which
cannot belong to specimen no. 12101. Although a large quantity of referred
material has been found since 1909, no post-cranial specimens have been
associated with described cranial material. Of the seven species and six genera
within Teratornithidae, only two species, T. merriami and T. woodburnensis,
are contained within the holotype genus, Teratornis. Teratornis
woodburnensis is diagnosed on the facies articularis basipterygoidea, a
feature not present on the holotype of 7. merriami. Further taxa cannot be
referred to Teratornis until a full morphometric study of post-cranial material
is conducted.

Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

POSTCRANIAL ANATOMY OF THE LUANGWA BASIN
CISTECEPHALID (THERAPSIDA, ANOMODONTIA):
PHYLOGENETIC AND FUNCTIONAL IMPLICATIONS

ANGIELCZYK, Kenneth D., Field Museum of Natural History, Chicago, IL,
United States of America; ABBOTT, Caroline P., University of Chicago,
Chicago, IL, United States of America; LUNGMUS, Jacqueline K.,
University of Chicago, Chicago, IL, United States of America; KEATING,
Katarina, University of Chicago, Chicago, IL, United States of America

Cistecephalidae is a clade of Lopingian dicynodonts from southern Africa and
India whose skulls and postcrania are modified for a fossorial lifestyle. There
are four named cistecephalid species, along with a fifth new species from the
Lopingian Upper Madumabisa Mudstone Formation of the Luangwa Basin
(Zambia), which is currently under description. It is diagnosed by the presence
of tusks, a trough on the ventral surface of the vomer, and an interparietal with
a pair of dorsal processes that extend onto the skull roof. A newly prepared
specimen (NHCC LB820) preserves the skull and mandible, most presacral
vertebrae, pectoral girdle, forelimbs, and a distal hindlimb. When combined
with other specimens, nearly the entire skeleton of the Luangwa Basin form
can be described. Like other cistecephalids, the scapula lacks an acromion
process. The dorsal end of the scapula possesses a short, posterior process,
although it is not as prominent as in Kawingasaurus. The humeral head is
well-ossified and weakly set off from the humerus by an incipient neck. The
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insertion of M. subcoracoscapularis on the humerus is developed into a
distinct process, a strong supinator crest is present, and the deltopectoral crest
is proportionally the longest of any cistecephalid. The olecranon process of
the ulna is large and well ossified, and the manus is robust. Three sacral
vertebrae are present. Little of the femur is preserved, but the tibia and fibula
are present and gracile. Phylogenetic analysis of a matrix including new
postcranial data places Cistecephalus and the Luangwa Basin species on the
stem leading to a clade comprised of Sauroscaptor, Cistecephaloides, and
Kawingasaurus. Cistecephalidae receives strong branch support, however
relationships within the clade are weakly supported. The pectoral girdle and
forelimb morphology of the Luangwa Basin form are generally consistent
with specialization for scratch digging, but differ in detail from Cistecephalus
and Kawingasaurus. The mosaic of functional traits displayed by
cistecephalids indicate that a more nuanced approach to their functional
morphology and ecology may be warranted.

Grant Information:
NSF EAR-1337569
NSF EAR-1337291

Regular Poster Session I (Wednesday, October 9, 2019, 4:15 - 6:15 PM)

TOWARDS A MORE COST-EFFECTIVE, TRANSPARENT AND
OPEN PUBLICATION WORKFLOW: PEER COMMUNITY IN
PALEONTOLOGY (PCI PALEO), A COMMUNITY-DRIVEN PEER
REVIEW PLATFORM FOR PALEONTOLOGY

ANQUETIN, Jérémy, Jurassica Museum, Porrentruy, Switzerland; BILLET,
Guillaume, MNHN, Sorbonne Université, Paris, France

Over the years, academic publishing has become increasingly costly for users,
institutions, funders, and ultimately the taxpayer. Billions of US dollars of
public money are spent every year on subscriptions and article processing
charges. Scientists were long blind to these costs, but there is now a growing
realization that these are no longer justified. Open Access is also having a
profound impact on the landscape of academic publishing, and this is likely
to accelerate as funders worldwide issue Open Access mandates. Finally,
science in general is facing a confidence crisis in which the lack of
transparency of the peer review process and the over-reliance on perceived
impact of research results undoubtedly have a responsibility.

A more transparent, completely open access, and cost-effective academic
publishing system is now possible thanks to modern digital technologies.
Preprints notably have been successfully used for more than 25 years by
physicists, mathematicians, astronomers, and computer scientists as a way to
rapidly diffuse research results and to promote early feedback from a wider
audience. In these disciplines, articles commonly remain as preprints, and are
cited as such, for months or even years, before eventually being published by
a journal. Preprints have more recently penetrated the field of biological
sciences, including paleontology, but some justifiably criticize their non-peer-
reviewed status.

The peer review process is currently managed by journals, but it is in fact a
voluntary service provided by the community. A more transparent and cost-
effective evaluation system can be organized by decoupling peer review from
publishing. Peer Community in Paleontology (PCI Paleo) is a non-profit,
community-driven peer review platform backed up by an international
Managing Board and a growing group of editors. Peer review at PCI Paleo is
very similar to that of conventional journals. Manuscripts are evaluated by an
editor and at least two external referees. Revised versions are posted online
after each round of peer review. If the paper is accepted, a final version is
uploaded and permanently linked to a recommendation text (written by the
editor) and the peer-review reports, which are published by PCI Paleo.
Articles recommended by PCI Paleo are therefore peer-reviewed, fully citable
(DOI) and Open Access.

Publishing an article on an open online archive and having it peer reviewed
by PCI Paleo is entirely free of charge, opening the way to a more cost-
effective, transparent, and open publication workflow.

Symposium: Origin of a Sunburnt Country (Saturday, October 12, 2019,
10:45 AM)

NEW CENOZOIC ACROBATID POSSUMS FROM THE
RIVERSLEIGH WORLD HERITAGE FOSSIL DEPOSITS,
AUSTRALIA, AND INVESTIGATION OF THEIR BIZARRE
MIDDLE EAR STRUCTURE

ARCHER, Michael, University of New South Wales, Maroubra, Australia;
FABIAN, Prudence R., University of New South Wales, Kensington,
Australia; HARI-RAJAN, Manisha, University of New South Wales,
Kensington, Australia; HAND, Suzanne J., University of New South Wales,
Sydney, Australia; WOLFE, Joe, University of New South Wales,
Kensington, Australia; WILSON, Laura A., University of New South Wales,
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Kensington, Australia; HUNG, Tzong, University of New South Wales,
Kensington, Australia; BONGERS, Andre, University of New South Wales,
Kensington, Australia

Until now, no extinct species referable to the Acrobatidae have been named.
Recent assessment of small possum fossils from the Late Oligocene and Early
and Middle Miocene deposits of the Riversleigh World Heritage Area in
northwestern Queensland has revealed a minimum of four new taxa, two
referable to Acrobates, a genus that contains the living, open-forest,
Feathertail Glider (4. pygmaeus) of Australia, and two referable
to Distoechurus, a genus that contains the living rainforest, non-gliding Pen-
tailed Possum (D. pennatus) of New Guinea. The closed forest paleohabitats
of the Riversleigh fossil species suggest that the living D. pennatus exhibits
the relatively plesiomorphic life-style of the common ancestor of these small,
omnivorous possums. The presence of species of both genera in Riversleigh’s
Late Oligocene deposits provides a minimal estimate of divergence time for
these lineages of at least 23 million years.

Examination of the middle ear of the two living acrobatid species reveals a
bony process that arises and expands up from the ventral rim of the
ectotympanic ring to obstruct most of the passage of the external auditory
canal immediately adjacent and lateral to the tympanic membrane. No other
mammal known has a similar structure. Given the fact that one of the two
living species is a glider in open forests and the other a non-glider in
rainforests, there is no obvious reason known to us for why this structure
would be a beneficial adaptation relating specifically to mobility or type of
habitat occupied. We also report that this structure is correlated in both living
species with an unusual hypertrophy of the lateral lobe of the brain. We
support an earlier suggestion that this structure may be operating as a
‘Helmholtz resonator’ modulating the frequency of incoming sounds.
Although the actual reasons why evolution of this structure would have been
sufficiently important to offset any potentially related loss in auditory acuity
remain unclear, we suggest a potential explanation based on the paleoecology
of Riversleigh's Oligocene/Miocene faunal assemblages.

Grant Information:

Australian Research Council Grants to M. Archer, S.J. Hand & K. Black
(DP130100197, DE130100467, DP170101420); Nat. Geogr. Society; P.
Creaser & CREATE Fund; K. & M. Pettit

Technical Session X (Friday, October 11, 2019, 9:30 AM)

NEW FINS OR OLD FINS? SKULL AND PECTORAL GIRDLE OF
EARLY TRIASSIC ‘PERLEIDUS’ WOODWARDI REVISITED USING
nCT

ARGYRIOU, Thodoris, Museum National d'Histoire Naturelle, Paris, Paris,
France; ROMANO, Carlo, Paleontological Institute and Museum, University
of Zurich, Ziirich, Switzerland

Despite decades of research, the deep-time origins and ancestral morphologies
of crown actinopterygian evolutionary lineages remain obscure, with the
membership of late Paleozoic-Triassic taxa being particularly fluid with
respect to the actinopterygian crown group. Lack of data on the endoskeleton
of important fossil groups, and a disjunction among phylogenetic matrices
aimed at resolving different branches of the actinopterygian tree of life, are
the major causes of this gap of knowledge. The Triassic ‘perleidids’ have been
historically viewed as early members of Neopterygii, the most successful
group of modern actinopterygians. Yet, recent research has cast doubts not
only on their evolutionary affinities, but also their monophyly, though no
stable phylogenetic alternatives have been provided. Based on previously
undescribed material in museum collections in Paris and Zurich, we
reappraise ‘Perleidus’ woodwardi, from the early Olenckian (Early Triassic)
of Spitsbergen. Exquisitely preserved exoskeletons provide novel data on the
osseus constituents of the ethmoid region, and the anatomy of the tail fin,
which is now shown to lack obvious epaxial rays. In addition, using pCT, we
studied a recently collected, three-dimensionally preserved cranium and
pectoral girdle, which revealed a wealth of phylogenetically important
information. The braincase and endocast of ‘P’. woodwardi broadly resemble
those of Australosomus, with the presence of a posteriorly elongate
parasphenoid in the former being a notable difference between the two.
Contrasting primitive actinopterygians, ‘P’. woodwardi shows an increased
separation between maxilla and palate, which are loosely connected by a
posterolateral palatal process. Uniquely amongst actinopterygians, ‘P’
woodwardi exhibits perforate anterior pharyngobranchials. The pectoral
girdle and fin of *P’. woodwardi, show a unique combination of primitive and
derived characters, including: an anterodorsally—posteroventrally expanding
coracoid arch; a ventral coracoid ridge; the lack of anterodorsal, or
posterodorsal coracoid processes; and the presence of a propterygium fused
with the first ray. Our study of Perleidus acts as a vehicle for greatly
expanding existing phylogenetic matrices, and reformulating traditionally
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used characters, like those pertaining to the maxilla and the pectoral girdle.
Furthermore, it allows for testing the monophyly and proposed crown group
affinities of this salient lineage of Triassic ray-fins within a more informed
phylogenetic context.

Grant Information:
P2ZHP3_184216 SNF early mobility grant to Thodoris Argyriou

Romer Prize Session (Thursday, October 10, 2019, 11:30 AM)

INHERENT DIETARY FLEXIBILITY WAS KEY TO THE
EVOLUTIONARY SUCCESS OF KANGAROOS

ARMAN, Samuel D., Museum and Art Gallery of the Northern Territory,
Alice Springs, Australia

Kangaroos and kin (Macropodidae) diversified through the later Neogene,
becoming the Australian equivalent of ungulates elsewhere. Differences in
craniodental morphology between clades have long suggested that diet was an
important determinant of observed diversification and extinction patterns.
Previous morphological work has suggested that kangaroos radiated
following the late Pliocene expansion of grasslands and arid shrublands,
culminating in a dietary dichotomy where macropodines became mostly
grazers and sthenurines largely browsers. Morphology, though, only points to
what an animal may be adapted to eat, rather than actual diet. One means of
inferring the diet of individuals is dental microwear texture analysis, which I
applied here to further elucidate dietary patterns in kangaroos. In doing so I
address a number of technical challenges, ultimately refining microwear
methodologies with applications well beyond kangaroos.

A multi-taxon dataset was used to appraise how dietary change through the
Neogene and to map dietary variation within a diverse assemblage from the
middle Pleistocene, the interval during which kangaroo diversity peaked.
Microwear trends from the early Miocene indicate predominantly browsing
diets across numerous clades until the late Pliocene, during which grass
becomes a significant dietary component, as reflected by prior studies of
dental morphology and macrowear patterns. Pleistocene microwear data show
that the sthenurine-macropodine  browser-grazer  dichotomy is
oversimplified. Both groups consume a mix of browse and grass, though
differences are evident between species, with some more strict browsers and
others mixed feeders. When combined with morphological and stable-isotopic
evidence, specialist diets are revealed for a number of species. Moreover,
some species clearly shifted diets through time.

The current sum of evidence suggests that dietary flexibility allowed
kangaroos to adapt to changes in vegetation over both the short and long term.
Craniodental morphology defines the endpoints of dietary adaptation; actual
diet is more linked to availability of foods. One implication is that it is highly
unlikely that the reduction of any single vegetation type in the late Pleistocene
could have resulted in the continent-wide extinction of the diverse sthenurine
radiation.

Grant Information:
Funding was provided by a Flinders University Research Scholarship

Regular Poster Session I (Wednesday, October 9, 2019, 4:15 - 6:15 PM)

P4 SIZE VERSUS SHAPE IN DISCRIMINATING SPECIES OF
MESODMA AND NEOPLAGIAULAX (MAMMALIA,
MULTITUBERCULATA): DOES SIZE MATTER?

ASHBAUGH, Austin J., University of Calgary, Calgary, AB, Canada;
THEODOR, Jessica M., University of Calgary, Calgary, AB, Canada;
SCOTT, Craig, Royal Tyrrell Museum of Paleontology, Drumheller, AB,
Canada

Our understanding of North American Late Cretaceous and Paleocene
mammalian faunas is based in large part on the taxonomic identification of
poorly preserved fossils, most often incomplete jaws and teeth.
Multituberculates—although often the most abundantly represented mammals
in any given fauna—are notoriously difficult to identify, particularly in fossil
assemblages where they are frequently represented by isolated teeth.
Historically, the most useful tooth for discriminating species of
multituberculates has been the blade-like lower fourth premolar (p4). The
size, lateral profile, and morphological detail of p4s have been used not only
for recognizing multituberculate taxa, but also in better understanding
multituberculate feeding biomechanics, in assessing their paleoecology, and
in reconstructing their phylogeny. A recent analysis of co-occurring species
of the neoplagiaulacid Mesodma concluded that size more reliably identified
individual p4s to species than did shape alone; based on these results, the study
further concluded that all species of Mesodma may be better discriminated on
the basis of p4 size. In order to test this hypothesis, we replicated the study,
but supplemented the sample with specimens of other species of Mesodma,

including several from the Judithian of North America, as well as the
Paleocene species Mesodma pygmaea. Further, we examined the fidelity of
shape over size among multituberculate genera with the addition of p4s from
several Paleocene species of Neoplagiaulax. Size ssment included
principal component analysis (PCA) of p4 lateral profiles (centroid included)
and PCA using a set of three linear measurements of the blade typically used
in species identification (height, length, lengthl). Shape was assessed using
PCA of p4 lateral profiles (centroid excluded). All data sets were analyzed
using canonical variate analysis (CVA) to determine discrimination accuracy
for the size versus shape analyses. Our preliminary results suggest that p4 size
alone may be important in distinguishing multituberculate genera, but shape
and size may provide similar levels of accuracy at the species level. These
findings suggest that a correct taxonomic referral of multituberculate p4s
could in principle be based on both shape and size, depending on the level of
taxonomic resolution required in a given study.

Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

A NEW SPECIES OF PARATOMARCTUS (CARNIVORA, CANIDAE)
FROM THE MIDDLE MIOCENE OF MONTANA

ATWATER, Amy L., Montana State University, Bozeman, MT, United States
of America; WANG, Xiaoming, Natural History Museum of Los Angeles
County, Los Angeles, CA, United States of America; THOMSON, Kelly D.,
University of Texas at Austin, Austin, TX, United States of America;
HANNEMAN, Debra L., Whitehall Geogroup, Inc., Whitehall, MT, United
States of America; STOCKLI, Daniel, University of Texas at Austin, Austin,
TX, United States of America

Anceney is a middle Miocene fossil locality in southwest Montana that has
yielded a range of taxa characteristic of the Barstovian North American Land
Mammal Age (NALMA). Herein we describe a new species of Paratomarctus
(Carnivora, Canidae, Borophaginae) from Anceney and constrain the absolute
age of the Anceney locality using detrital zircon U-Pb maximum depositional
age analysis. The new species of Paratomarctus, MOR 8673, is represented
by a complete skull and mandible. This genus is the stem taxon of the
Borophagina subtribe, and as such this new species shares the following
derived characters: dorsally enlarged frontal sinus and the absence of a tubular
auditory meatus. Phylogenetic analyses place MOR 8673 in the
Paratomarctus clade. MOR 8673 has premolars that are uniformly reduced,
an autapomorphy of this clade. The new species is distinguished from the two
previously recognized species of Paratomarctus (P. temerarius and P. euthos)
by its relatively greater height of the ramus of the lower jaw and by the larger
size in most cranial and dental measurements. It is distinguished from P.
temerarius in having a moderately widened palate and from P. euthos by
lacking a symphyseal flange on the ramus.

Despite the Barstovian character of the mammalian fauna, the absolute age of
the Anceney locality has not been previously determined. Sixty-eight zircon
grains were collected from a tuffaceous sandstone unit that overlies the strata
that contained MOR 8673 for U-Pb ages and were analyzed with laser ablation
inductively coupled plasma mass spectrometry. Our detrital zircon U-Pb
maximum depositional age analysis yields an age of 15.31 +/- 0.24 Ma. The
new species and absolute age presented here provide resolution for the age of
the fossil-bearing Anceney locality, as well as contributing a better
characterization of the early Barstovian NALMA on a broader, continental
level.

Technical Session II (Wednesday, October 9, 2019, 10:15 AM)

PALEOHISTOLOGY OF A NEW ORODROMINE FROM THE
UPPER CRETACEOUS (CENOMANIAN) MUSSENTUCHIT
MEMBER OF THE CEDAR MOUNTAIN FORMATION, UTAH;
HISTOLOGICAL IMPLICATIONS FOR BURROWING BEHAVIOR

AVRAHAMI, Haviv M., North Carolina State University, Raleigh, NC,
United States of America; MAKOVICKY, Peter, The Field Museum,
Chicago, IL, United States of America; ZANNO, Lindsay, North Carolina
Museum of Natural Sciences, Raleigh, NC, United States of America

Orodrominae is a clade of neornithischian dinosaurs known from Aptian to
Campanian deposits of western North America and Asia. Exceptional
preservation of the orodromine Oryctodromeus within preserved burrow
structures coupled with gross anatomical traits linked to digging behavior,
suggest that fossoriality may have characterized most if not all orodromines.
The recent discovery of a new orodromine from the Mussentuchit Member of
the Cedar Mountain Formation, Utah, raises intriguing questions about
fossoriality in this species. At least four individuals of different size classes
and presumably varied ontogenetic stages were recovered from a single
locality. Two of these individuals are represented by partially articulated,
tightly overlapping skeletons compacted into a square meter, suggesting the
possibility of cohabitation within a burrow structure; however, no
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sedimentological evidence is preserved. Given the rarity of vertebrate burrow
preservation, other indicators are needed to understand the prevalence of
fossoriality among orodromine species and bone histology offers a possible
proxy. Several extant fossorial mammal taxa exhibit a high degree of
compacted coarse cancellous bone (CCCB) within limb elements. CCCB is
formed early in ontogeny and its widespread presence in the limb bones of
mature individuals is associated with biomechanical adaptations for fossorial
behavior. In order to investigate potential histological correlates of
fossoriality in the Mussentuchit orodromine, we sampled multiple hind limb
bones of different size classes. The smallest femur (NCSM 33545, 11.6 cm
long) derives from a juvenile; it is highly vascularized with a cortex dominated
by fibrolamellar bone and exhibits a small amount of CCCB localized near
the endosteal margin. In contrast, regions of the largest femur (NCSM 33547,
21.5 cm long) are composed of ~70% CCCB, which extends from the
endosteal surface to the periosteal surface in some areas. CCCB was not
observed in a subadult tibia (NCSM 33548), which bears a compact cortex
with radially oriented longitudinal vascular canals and multiple growth marks.
The presence of CCCB in the femora of this new species bolsters a hypothesis
of fossorial behavior; however, its use as a paleobiological indicator is likely
complex. CCCB is also documented in the iguanodontians Dysalotosaurus
and Dryosaurus, as well as birds, pterosaurs, and pseudosuchians. Greater
study is needed to understand the relationship between this tissue type and
fossoriality in extinct vertebrates.

Preparators' Session (Thursday, October 10, 2019, 3:30 PM)

PREPARATION OF INDURATED CAVE DEPOSITS FROM
BARROW ISLAND, WESTERN AUSTRALIA

BADER, Kenneth S., University of Texas at Austin, Austin, TX, United States
of America; WAGNER, Deborah E., University of Texas at Austin, Austin,
TX, United States of America; COLBERT, Matthew W., University of Texas
at Austin, Austin, TX, United States of America; LUNDELIUS, Ernest L.,
University of Texas at Austin, Austin, TX, United States of America

In 1995, E. L. Lundelius, A. Baynes, and K. Aplin traveled to Barrow Island,
Western Australia, to prospect the abundant Plio-Pleistocene fissure-fill
deposits in the Miocene Trealla Limestone for vertebrate fossils. One fissure-
fill, labeled Y1, is a breccia consisting of limestone clasts within a calcite-
cemented red siltstone. Abundant disarticulated microvertebrate remains were
present in the siltstone and visible on the surface of the fill. During excavation,
this deposit was broken into cobble- to boulder-sized blocks and shipped to
The University of Texas at Austin for preparation. Initial mechanical and
chemical preparation proved to be time-consuming and challenging.
Difficulties included poor separation between soft bone and hard matrix, high
density of overlapping bone fragments, and calcite infilling of bones that
reacted strongly with acid. As a result, the project was temporarily postponed.
The project was revisited after advances in high-resolution X-ray CT scanning
(HRXCT) allowed for the assessment of individual blocks of matrix for
mechanical preparation. Two scans were performed on a block of matrix: a
lower resolution data set of the entire block (voxel size = 0.1061 mm), and a
higher-resolution scan (voxel size = 0.0219 mm) focusing on two tooth-
bearing elements observed in the lower resolution data. The calcite-cemented
matrix of the block has similar X-ray attenuation to preserved enamel on teeth,
but is considerably more dense than bone. Nevertheless, the scans reveal
abundant bone throughout the sample, except within large clasts presumed to
be derived from the cave walls. The higher resolution data reveal two
mandibles representing a marsupial and a rodent, as well as isolated teeth and
other skeletal elements.

Digital segmentation of the mandibles shows extensively fractured bone,
suggesting additional physical preparation of the bone may not be advisable.
However, due to the difficulty of digital separation of the enamel from the
matrix, mechanical preparation of the teeth is necessary for identification.
Experiments with chemical preparation were yet inconclusive, therefore fine-
detailed micropreparation was completed with a sharp carbide needle in a pin
vice under high magnification using HRXCT as a roadmap. These results
underscore the utility of CT data for both identifying candidates for
mechanical preparation and for documenting the distribution and abundance
of fossils in samples that are otherwise extremely difficult to physically
prepare.

Technical Session XI (Friday, October 11, 2019, 10:45 AM)

LANDSCAPE PROCESSES AND DIVERSITY DYNAMICS OF
NORTH AMERICAN MAMMALS

BADGLEY, Catherine, University of Michigan, Ann Arbor, MI, United
States of America; SMILEY, Tara, Indiana University, Bloomington, IN,
United States of America; LOUGHNEY, Katharine M., University of
Michigan, Ann Arbor, MI, United States of America
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Mountain ranges are home to biodiversity hotspots for many kinds of plants
and animals today. Living mammals show a topographic diversity gradient
on all of the ice-free continents. However, the fossil record presents a
different picture. In the North American record, mammal diversity over the
past 30 Myr was often higher on the Great Plains than in the intermontane
west. Notably, the topographic diversity gradient was high in the Middle
Miocene during an interval of global warming and rapid tectonic extension in
the Basin and Range. Similar to today, nearly twice as many mammal species
inhabited the Basin and Range as the Great Plains at 15 Ma.

We attempted to disentangle the potentially interacting influences of tectonic
activity, climate change, and basin sediment accumulation on the record of
mammal diversity in western North America. We used the PyRate program
for Bayesian modeling of macroevolutionary rates to infer origination,
extinction and preservation rates from rodent fossil-occurrence data compiled
in the MioMap database. We used a geophysical model of tectonic activity to
estimate changes in area, elevation, and barriers to dispersal; the marine global
temperature record; and basin-fill records to evaluate whether diversification
rates were influenced by tectonic, climatic, or preservation history. We found
high rates of origination (speciation, immigration) from 20 to 15 Ma and low,
variable extinction (true extinction, range shift) rates over the Neogene. Using
the multivariate birth-death model implemented in PyRate, origination rates
were positively correlated with rates of tectonic extension. In contrast,
extinction rates were negatively correlated with temperature. The number of
fossiliferous sedimentary units in the Basin and Range increased steadily
between 25 and 10 Ma, implying that the timing of basin fill was not the major
control on the record of species richness across the region.

These results suggest that the dominant drivers of macroevolutionary
dynamics changed over time. Tectonic extension generated a pulse of
origination in the Middle Miocene, whereas global cooling at the end of the
Miocene Climatic Optimum caused a loss of mammal species in the Basin and
Range as species richness rose on the Great Plains. The integration of
dynamic landscape and climate history with diversification processes expands
our understanding of interactions between landscape and life today and in the
past. The fossil record is critically important in revealing different
biogeographic patterns than those of today.

Grant Information:

We acknowledge funding from the U.S. National Science Foundation
(Research Coordination Network Program and Integrated Earth System
Program).

Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

CHARACTERIZING MESOCARNIVORE DISTRIBUTIONS AT
RANCHO LA BREA

BALISI, Mairin, Natural History Museum of Los Angeles County, Los
Angeles, CA, United States of America; BLOIS, Jessica, University of
California at Merced, Merced, CA, United States of America; FARRELL,
Aisling, Natural History Museum of Los Angeles County, Los Angeles, CA,
United States of America; TAKEUCHI, Gary, Natural History Museum of
Los Angeles County, Los Angeles, CA, United States of America; LINDSEY,
Emily, Natural History Museum of Los Angeles County, Los Angeles, CA,
United States of America

Major environmental disturbances may precipitate the rise of novel
communities. This was seen at the end of the last Ice Age following the
megafaunal extinctions, which on most continents occurred during a time of
climatic change and human impacts. As the large carnivores and their large
prey disappeared, so did the interactions that likely exerted cascading trophic
effects on ecological communities. Most carnivores today are of small to
medium body size: mesocarnivores.

North American mesocarnivores before and after the end-Pleistocene present
a natural laboratory to track the effects of large-scale disturbance on a faunal
community. In the first stage of a three-year project to assess mesocarnivore
assemblages from pre- to post-disturbance, we surveyed fossil
mesocarnivores preserved at the Rancho La Brea (RLB) asphalt seeps in Los
Angeles, southern California, U.S.A. . While RLB is known for trapping
megafauna, the asphalt also ensnared smaller carnivores, which we
comprehensively evaluate here for the first time.

Taphonomic histories likely differed between smaller and larger mammals, as
did historical practices of excavation, collection, and curation. Excluding
coyotes, five mesocarnivore species are represented by >10 individuals at
RLB: badger (Taxidea taxus, minimum number of individuals (MNI) = 20),
bobcat (Lynx rufus, MNI = 13), grey fox (Urocyon cinereoargenteus, MNI =
23), striped skunk (Mephitis mephitis, MNI = 37), and weasels (Mustela spp.,
MNI = 22). These species were found in 33 deposits (“pits”) with dates
spanning at least 44,650-5,270 radiocarbon years before present. Five
deposits each have yielded >100 identified mesocarnivore specimens. All
mesocarnivore-bearing deposits have produced badger, grey fox, and striped
skunk. Weasels occur mainly in deposits that have undergone systematic
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excavation (Pit 91, Project 23), suggesting that their small body size hindered
recovery in earlier megafauna-focused excavations. About one-fifth of
mesocarnivore specimens are juvenile, on par with the proportion of juvenile
individuals for megafaunal carnivores. Two hundred mustelid specimens are
unidentified to species or genus, necessitating morphometric identification.
Raccoon (Procyon), ringtail (Bassariscus), and spotted skunk (Spilogale) also
are present but, like weasels, tend to be from systematically excavated
deposits. Future analyses will develop radiocarbon chronologies and stable-
isotope and morphological data in order to quantify mesocarnivore ecological
response to Late Pleistocene disturbance.

Grant Information:
This work is funded by a National Science Foundation Postdoctoral Research
Fellowship in Biology, award #1812301, to MB.

Regular Poster Session II (Thursday, October 10, 2019, 4:15 - 6:15 PM)

THE BASAL SAUROPODOMORPH THECODONTOSAURUS FROM
THE LATE TRIASSIC OF BRITAIN: OSTEOLOGICAL RE-
DESCRIPTION, LIMB MUSCULATURE RECONSTRUCTION AND
LOCOMOTION

BALLELL, Antonio, University of Bristol, Bristol, United Kingdom;
RAYFIELD, Emily J., University of Bristol, Bristol, United Kingdom;
BENTON, Michael J., University of Bristol, Bristol, United Kingdom

Thecondontosaurus was the first sauropodomorph dinosaur ever named and
one of the most basal members of this clade, making it crucial for the
understanding of the early evolution of the group. Its fossils have been found
in different fissure fill localities of southwestern Britain, although the
holotype and the material that served to describe the type species 7.
antiquus come from the early Rhaetian deposits of Durdham Down in Bristol,
United Kingdom. Specimens found in the south Wales locality of Pant-y-
ffynnon were assigned to a new species, 7. caducus, that was later given its
own genus, Pantydraco. Here, we describe for the first time the numerous and
well-preserved remains from Tytherington, Southwestern England, found in
1975. We find these specimens can be assigned to 7. antiquus. The osteology
of Thecodontosaurus is updated and new anatomical information of
previously poorly preserved or missing bones is added. We provide a revised
diagnosis of the species and discuss its phylogenetic position. Comparing the
anatomy of Thecodontosaurus and Pantydraco, we propose that the
possibility of the latter being a juvenile of the former cannot be ruled out. We
also reconstruct limb muscle attachment sites from osteological correlates and
inferences based on the extant phylogenetic bracket. From this we find
that Thecodontosaurus possessed a  plesiomorphic limb  musculature
arrangement for sauropodomorphs. Muscle attachment sites and functional
morphology of the limb bones indicate that it was a biped with crouched
hindlimbs and partially supinated forelimbs. Further biomechanical
investigation is required to test whether it was an obligate or facultative biped,
and more detailed aspects of locomotion.

Grant Information:
AB is funded by a NERC GW4+ Doctoral Training Partnership studentship
from the Natural Environment Research Council [NE/L002434/1].

Regular Poster Session IT (Thursday, October 10, 2019, 4:15 - 6:15 PM)

STABLE ISOTOPIC SIGNATURES OF FOSSILISED RODENT
TEETH: FAUNAL RESPONSE TO CLIMATE CHANGE IN SOUTH-
EASTERN AUSTRALIA DURING THE LATE QUATERNARY

BAMPTON, Tiah L., The University of Adelaide, Adelaide, Australia;
TYLER, Jonathan, The University of Adelaide, Adelaide, Australia;
MCINERNEY, Francesca, The University of Adelaide, Adelaide, Australia;
REED, Elizabeth, The University of Adelaide, Adelaide, Australia

An understanding of how past climate and environmental change has
influenced faunal communities over time is important for understand how
future climate change may affect ecosystems. Stable isotopic analysis of
bioapatite from fossilised mammalian tooth material is a well-established
proxy for reconstructing past climate and vegetation. The use of small
mammals, in particular rodents, has been overlooked in the past for such
studies. Owl-accumulated deposits preserved in caves in the Naracoorte
Caves World Heritage Area (NCWHA), yield abundant assemblages of
fossilised rodent remains providing large samples from which a temporal
scale of climate and vegetation change can be reconstructed. In this study,
stable carbon (8'°C) and oxygen (8'°0) isotopic composition of bioapatite
from the incisors of three Australian rodent species was used as a proxy to
reconstruct the paleoclimate and paleovegetation of the Naracoorte region.

8'80 and 8'3C analyses were performed on crushed incisors of three species
of Pseudomys (P. auritus, P. australis and P. shortridgei) across the upper 27

sedimentary layers from a paleontological excavation in Blanche Cave
(NCWHA). The layers were aggregated into climatic-stratigraphic units: pre-
glaciation (layers 27-25, = 49 to 35 ka), early-glaciation (layers 24-20, = 32
to 25 ka), Last Glacial Maximum (layers 19-15, = 22 to 19 ka) and
deglaciation (layers 13-1, = 17 to 14 ka). Relative abundances and isotopic
values for the three species were calculated for each unit. The carbonate bound
component of the bioapatite was analysed for §'°C and §'30co3, as well as the
additional analysis of phosphate bound oxygen (8'®Opo4) using isotope ratio
mass spectrometry. Isotopic signatures from 8'°C and 8'°0 were used to
reconstruct paleoclimate and paleovegetation over the four climatic-
stratigraphic units, which were compared to existing paleoclimate studies.
Through these units there were changes in the dominance between Cs and Ca
plants, as well as changes in the water regime, form cool, wet to warm, dry
environments.

As rodents are commonly abundant in fossil deposits globally, they have the
potential of being used to determine climatic and vegetation change associated
with extinction events, such as the megafauna extinction in Australia. This
study also has the potential to extend to larger mammals, such as the
megafauna, to understand how large mammal communities have reacted to
changes in climate and vegetation.

Grant Information:
This study was funded by the University of Adelaide, Department of Earth
Sciences.

Technical Session XV (Saturday, October 12, 2019, 8:15 AM)

HIGH-DENSITY MORPHOMETRIC ANALYSIS OF
MACROEVOLUTION AND PHENOTYPIC INTEGRATION OF THE
ANURAN (FROG) CRANIUM

BARDUA, Carla, Natural History Museum, U.K. , London, United Kingdom;
BON, Margot, Natural History Museum, U.K. , London, United Kingdom;
FABRE, Anne-Claire, Natural History Museum, U.K. , London, United
Kingdom; DAS, Kalpana, Museum fiir Naturkunde, Berlin, Germany;
BLACKBURN, David C., Florida Museum of Natural History, Gainesville,
FL, United States of America; STANLEY, Edward L., Florida Museum of
Natural History, Gainesville, FL, United States of America; HERREL,
Anthony, Muséum National d'Histoire Naturelle, Paris, France; GOSWAMI,
Anjali, Natural History Museum, U.K., London, United Kingdom

Anurans (frogs) are the most speciose amphibian clade (numbering over 7000
species), and they exhibit astonishing cranial diversity, creating a significant
challenge for quantifying cranial morphology across the clade. Consequently,
studies of morphological evolution and modularity (the division of a structure
into subsets of integrated/correlated traits) are limited in taxonomic breadth,
or density of shape data, for frogs. Here we quantify anuran cranial
morphology using high-density semilandmarks for 173 anuran species
sampling every extant anuran family and including the Eocene species
Thaumastosaurus gezei. We define 19 cranial regions with 58 landmarks, 59
curves, and 527 surface points. The complex morphology of the frog skull is
thus represented by a total of 995 (semi)landmarks, making this the most
comprehensive dataset of anuran cranial morphology to date, in terms of both
taxonomic sampling and density of shape data. With these shape data we
identify the best-supported modular structure using maximum likelihood
(‘EMMLI’) and Covariance Ratio analysis. We investigate phylogenetic,
allometric and ecological influences on cranial morphology, as well as
determining the disparity and evolutionary rate of each cranial module.
Anuran crania are highly modular and more integrated posteriorly, with
highest support for a 13-module model including multi-region ‘suspensorium’
and ‘occipital’ modules. This pattern is strikingly similar to the pattern of
integration identified in caecilians, suggesting conservation of modularity
across these two amphibian clades. Anuran crania exhibit significant
influences of phylogeny (Kmur = 0.66, p = le-04), evolutionary allometry (R’
=0.12, p = 1e-04), and ecology (R*= 0.16, p = 0.003). Fossorial and aquatic
species occupy distinct areas of cranial morphospace, with fossorial species
associated with dorsoventrally taller skulls. Of the 13 cranial modules, the
ventral sphenethmoid is the most disparate, and the parasphenoid the least
(Procrustes variance = 1.95 x10-5, 6.00 x10-6 respectively), with earlier
ossifying bones generally less disparate. Evolutionary rate is fastest in the
stapes and suspensorium modules, and lowest in the parasphenoid (6%muit =
5.99¢-08, 5.26e-08, 1.70e-08 respectively). We find no significant
relationship between integration and disparity (R*> = 0.05, p = 0.48), or
between integration and rate (R*> = 0.02, p = 0.68), suggesting strong
integration variably promotes or constrains (or has little effect on)
morphological evolution of anuran cranial modules.

Grant Information:
This research was funded through ERC grant STG-2014-637171 to Anjali
Goswami
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Technical Session XIV (Friday, October 11, 2019, 3:30 PM)

PHYLOGENY REPETITIVELY CONSTRAINS BIRD
MORPHOLOGY

BAUMGART, Stephanie L., University of Chicago, Chicago, IL, United
States of America; SERENO, Paul C., University of Chicago, Chicago, IL,
United States of America

Avian wing shape has been extensively studied, with high aspect ratio wings
are typically attributed to large soaring birds, while low aspect ratio wings are
attributed to birds which continually flap and are more agile in the air. Recent
studies have shown a high phylogenetic signal in wing shape morphometrics
but a low ecological signal. While it is expected that evolutionary history
would play a big part in the shape of a bird wing, it seems surprising that
ecology seems to play such a small role in predicting wing shape.

Previous metrics for avian ecology have generally been limited to flight style
(i.e., gliding, flapping). These capture flight through open air but may not fully
encompass how they interact with their environment, looking for food. Here
we test a behavior metric that is more holistic (i.e., plunge diving, ground
foraging, dabbling) to determine whether that metric is able to tease out more
information regarding the correlation between ecology, phylogeny, and wing
shape.

We collected two-dimensional geometric morphometric data from a diverse
group of 138 “water bird” wings. The wing and dorsal covert outlines were
digitized using thirteen homologous landmarks and 300 semi-landmarks. We
then used a principle component analysis (PCA) to visualize the data and a
canonical variate analysis (CVA) to determine how well the data separates
into groups by foraging behavior and then by clade.

Overall, the wings plot along axes featuring aspect ratio and wing-tip shape —
low aspect ratio wings with rounded tips on one side of the plot, and high
aspect ratio wings with pointed tips on the opposite end. Some behaviors like
stalkers and plunge divers have tight clusters, while other behaviors like
surface diving and probing have a wide diversity of wing shape. Clades cluster
out much more clearly. Charadriiformes, for example, have generally higher
aspect ratio wings, though a few converge with lower aspect ratio wings. The
CVA shows that bird wings can be accurately classified by clade 82.3% of the
time, while classification by behavior is only 63.7% accurate. These results
suggest that wing shape is much more divergent in terms of foraging behavior
than it is in terms of clade, and that other factors may be at play with regards
to wing shape. Combined with other studies indicating bird beak shape is not
as influenced by ecology as expected, this work emphasizes the importance
of evolutionary history in constraining form and divergence in function is a
very recent trend in evolution.

Technical Session X (Friday, October 11, 2019, 11:30 AM)

BIOTIC AND ABIOTIC DRIVERS OF SELACHIAN EVOLUTION
THROUGHOUT THE CENOZOIC

BAZZI1, Mohamad, Uppsala University, Uppsala, Sweden; CAMPIONE,
Nicolés, University of New England, Armidale, Australia; KEAR, Benjamin,
Uppsala University, Uppsala, Sweden; BLOM, Henning, Uppsala University,
Uppsala, Sweden; AHLBERG, Per E., Uppsala University, Uppsala, Sweden

Sharks (Selachii) have a long evolutionary history that spans almost all the
Phanerozoic mass extinctions and, throughout the Mesozoic and Cenozoic,
they shared marine habitats with a number of tetrapods. As a result, sharks
represent a unique opportunity to assess the relationship between the Red
Queen (biotic processes) and the Court Jester (abiotic processes), on a broad
scale. The K/Pg mass extinction appears to have been a pivotal event in
modern shark evolution, given its differential ecological effect. The Late
Cretaceous was a time of peak diversity for lamniforms, which subsequently
underwent widespread extinctions across the K/Pg boundary, whereas post-
extinction ecological restructuring favored carcharhiniforms resulting in the
most speciose shark radiation today (N>280). Although the transition between
lamniform- to carcharhiniform-dominated communities was recently
documented, prolonged extinction effects, the influence of changing
environmental conditions, and the impact of competition and predation
imposed by the advent of whales remains poorly understood.

Here we reconstruct the morphological succession of lamniform and
carcharhiniform sharks across the last 83 million years. Based on a data set of
3400 teeth, we apply a geometric morphometric approach along with
morphospace, disparity, and time-series analyses. Lamniform and
carcharhiniform tooth disparities peaked during the Late Cretaceous, but
noticeably declined in lamniforms during the Mid-Miocene Climatic
Optimum. The previously noted shift from cutting- to clutching-type
dentitions in lamniforms across the K/Pg boundary was maintained
throughout the Cenozoic, suggesting a sustained influence of the mass
extinction to this day. In contrast, the dental disparity of coeval
carcharhiniforms increased across the optimum. Large-bodied predatory
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sharks (eg. Carcharocles megalodon) also appeared during this timeframe,
coincident with climate-related changes in ocean productivity and the
diversification of whales and larger ray-finned fishes. Ocean productivity may
have also played a role in the success of carcharhiniforms, along with their
generalist feeding strategies and ability to utilize intermittently available food
resources at a time of environmental stress. However, climatic effects,
whether direct or indirect, were likely episodic and magnitude-dependent
given that no general relationship was recovered between sea-level estimates
and paleotemperature proxies and the disparity of either lamniforms or
carcharhiniforms.

Technical Session X (Friday, October 11, 2019, 9:45 AM)

OUTSTANDING MORPHOLOGY OF SOME MESOZOIC
GONDWANAN FISH CONFLICTING PREVIOUS TAXONOMIC
AND PHYLOGENETIC INTERPRETATIONS.

BEAN, Lynne B., Australian National University, Canberra, Australia;
ARRATIA, Gloria, Kansas University, Lawrence, KS, United States of
America

Waldmanichthys koonwarri is an Aptian freshwater fossil fish from the
Koonwarra Fossil Beds in Victoria, (Australia) and Cavenderichthys
talbragarensis is also a freshwater fish from the Tithonian Talbragar Fossil
Fish Bed in New South Wales, (Australia). Recently, these two species,
together with Luisiella feruglioi from the Oxfordian-Tithonian of Patagonia,
(Argentina), were included in a new teleostean family, Luisiellidae. This new
family was interpreted as a stem teleost group, closer to Leptolepis
coryphaenoides than to the crown-group Teleostei.

Examination of 46 previously undescribed specimens of W. koonwarri, from
Museum Victoria, has resulted in the discovery of new morphological
characters. For example, the special configuration of the jaws and the position
of the quadrate-mandibular articulation; the special vertebral pattern at the
level of the abdominal/caudal regions; a stegural-like uroneural in the caudal
skeleton; and the structure of the scales. This inspired a re-examination of the
morphology of Cavenderichthys and Luisiella. Hence the systematic position
of the Gondwanan taxa was re-evaluated using a pre-existing data matrix
including about 240 characters and 57 taxa. The new results give a very
different scenario, with the three taxa now included in the crown-group
Teleostei. Luisiellidae is restricted to its type-species, L. feruglioi. In contrast,
the two Australian species cluster together with the Late Jurassic European
genera Leptolepides and Orthogonikleithrus emphasizing the role of the
Tethys Ocean and the position of South America and Australia at the time of
the break-up of Gondwana.

Grant Information:
LB is supported by the Australian Government Research Training Program.

Symposium: Origin of a Sunburnt Country (Saturday, October 12, 2019,
8:00 AM)

MACROEVOLUTIONARY DYNAMICS OF SOUTH AMERICAN
AND AUSTRALIAN FAUNIVOROUS MARSUPIALS DURING THE
NEOGENE

BECK, Robin M., University of Salford, Manchester, United Kingdom;
ENGELMAN, Russell K., Case Western Reserve University, Chagrin Falls,
OH, United States of America; TRAVOUILLON, Kenny, Western Australian
Museum, Welshpool, WA, Australia

South America and Australia are the only major landmasses where the
dominant faunivorous mammals for most of the Cenozoic were metatherians
(marsupials and their fossil relatives), most notably microbiotherians,
paucituberculatans, sparassodonts and didelphimorphians in South America,
and peramelemorphians and dasyuromorphians (dasyurids and thylacinids) in
Australia. There has been considerable controversy as to the extent to which
these clades competed with each other and filled similar ecological niches.
Analyses of the diversification of extant lineages provides only limited insight
into the evolution of these clades, because the known modern diversity of
Microbiotheria (one species), Paucituberculata (seven species) and
Thylacinidae (one species) is relictual compared to their known fossil
diversity, and Sparassodonta is entirely extinct. Here we use a combination of
phylogenetic analyses including fossil and extant taxa (including the first tip-
dating analyses of microbiotherians, paucituberculatans and sparassodonts
using Bayesian morphological clock models), fossil occurrence data, and
quantitative analyses of body size and tooth shape to infer the
macroevolutionary dynamics of these clades during the Neogene. There is
support for broadly synchronous faunal turnover among these groups during
the middle-to-late Miocene in both South America and Australia, suggesting
a common abiotic (probably climatic) driver. There appears to be a distinct
lag of several million years before didelphids and dasyurids evolved to fill the
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medium-sized (>300 g) predatory niches, again suggesting passive rather than
active replacement. Dental morphology within these clades shows clear
phylogenetic signal, making ecomorphological comparisons difficult, but
dasyurids and thylacinids overlap in dental morphospace, suggesting that they
are indeed ecologically similar, and early Miocene peramelemorphians fall
between modern peramelemorphians and dasyuromorphians.

Grant Information:
Australian Research Council (DE120100957)
Santander Travel Grant

Regular Poster Session I (Wednesday, October 9, 2019, 4:15 - 6:15 PM)

BONE PATHOLOGIES IN THE EARLY CRETACEOUS
THERIZINOSAURIAN FALCARIUS UTAHENSIS

BEGUESSE, Kyla A., North Carolina Museum of Natural Sciences, Raleigh,
NC, United States of America; CANOVILLE, Aurore, North Carolina
Museum of Natural Sciences, Raleigh, NC, United States of America;
HERZOG, Lisa L., North Carolina Museum of Natural Sciences, Raleigh,
NC, United States of America; ZANNO, Lindsay, North Carolina Museum of
Natural Sciences, Raleigh, NC, United States of America

Paleopathologies provide key information on evolution and epidemiology of
disease, and behavior in extinct animals. We describe osteopathologies
observed in the right metatarsus II (NCSM 27412) and left humerus (UMNH
VP 14661) of the early diverging therizinosaurian, Falcarius utahensis,
recovered from a paucispecific bonebed in the Lower Cretaceous Cedar
Mountain Formation of eastern Utah. The two specimens were collected
approximately 52 meters apart, making it unlikely the metatarsus and humerus
are from the same individual. Morphologic diagnoses are based on
macroscopic and histologic examination of the fossilized lesions, and
comparative pattern recognition analysis of histomorphologic features in
vertebrate pathologic processes. Macroscopically, both the right metatarsus
II and left humerus exhibit irregular nearly circumferential bulbous expansion
in the mid-diaphyseal region. Histologic lesions in the right metatarsus II are
most consistent with healing fractures stabilized by a chronic callus encasing
a large fragment of necrotic bone (sequestrum) that is lined by a peripheral
layer of reactive bone (involucrum). Large sequestra have been well-
documented to complicate fractures and delay healing by causing instability
at the fracture ends, thereby inhibiting the normal development of a callus.
Histomorphologic features in the metatarsal fossilized lesion provide
evidence that this was a complicated fracture in the pes of a subadult
individual with delayed healing. Histologic examination of the left humerus
reveals lesions most consistent with chronic osteomyelitis with
abscess/microabscess formation, osteonecrosis and lysis, and both
subperiosteal and endosteal reactive bone formation. The pattern and
distribution of these lesions are suggestive of an infectious etiology that likely
initiated in the corticomedullary junction and extended to the subperiosteal
periphery of the humerus. A minimum estimation of 300 individuals are
represented in this Lower Cretaceous Cedar Mountain Formation, and
preliminary analysis of the bonebed suggest these individuals succumbed to a
mass mortality event. Further research is required to evaluate the prevalence
of additional osteopathologies, and if these pathologies have any correlation
with the mass mortality event.

Technical Session VI (Thursday, October 10, 2019, 11:15 AM)
NAKALIPITHECUS AND HOMININE ORIGINS

BEGUN, David R., University of Toronto, Toronto, ON, Canada

Several samples of the late Miocene fossil apes from Africa are said to “fill
the gap” both chronologically and phylogenetically between middle Miocene
African stem hominids and the earliest hominins. These samples, attributed to
Nakalipithecus, Samburupithecus and  Chororapithecus, have been
interpreted as having closer affinities with African apes and humans than do
Eurasian Miocene apes, despite small samples, poor preservation and no
formal cladistic analysis. To test this conclusion, I carried out the first formal
numerical phylogenetic analysis to include Nakalipithecus and other middle
and late Miocene apes from Europe and Africa. The data were analyzed using
TNT. Character states were unordered. The outgroup was Ekembo from the
early Miocene of Kenya. The sample was limited to mandibular and dental
remains, given the preservation of Nakalipitheus. The results were
inconclusive, with low CI and RI values (0.25-0.37) and multiple
polychotomies. This is not surprising given the restriction to mandibular and
dental characters (those available for Nakalipithecus.) However, none of these
phylogenies support the prevailing hypothesis that Nakalipithecus,
Samburupithecus or Chororapithecus are hominines. They fall out as either
stem hominids or stem hominoids. The low RI and CI values suggest that the
data are insufficient to conclude, despite claims to the contrary, that there is

convincing evidence of the presence of hominines in the late Miocene of
Africa before Sahelanthropus. In contrast, the presence of hominines in
Europe is more strongly supported based on more comprehensive analysis
including characters not known for Nakalipithecus, Samburupithecus and
Chororapithecus. These three late Miocene African fossil apes are simply too
poorly known to place them in a phylogeny with any confidence.

Grant Information:
NSERC Grant File Number: RGPIN-2016-06761

Technical Session VII (Thursday, October 10, 2019, 11:45 AM)

TAPHONOMY AND PALEOCOMMUNITY RECONSTRUCTION OF
A PTEROSAUR-BEARING FOSSIL ASSEMBLAGE IN THE UPPER
TRIASSIC OF ARIZONA

BEHRENSMEYER, Anna K., Smithsonian Institution, Washington, DC,
United States of America; WHATLEY, Robin L., Columbia College Chicago,
Chicago, IL, United States of America; FITCH, Adam J., University of
Wisconsin, Madison, WI, United States of America; PARKER, William,
Petrified Forest National Park, Petrified Forest National Park, AZ, United
States of America; MCINTIRE, Suzanne, Smithsonian Institution,
Washington, DC, United States of America; PRITCHARD, Adam C.,
Smithsonian Institution, Washington, DC, United States of America;
KLIGMAN, Ben, Virginia Tech, Blacksburg, VA, United States of America;
CLINE, Richard G., Smithsonian Institution, Washington, DC, United States
of America

The paleoecology of pterosaurs and other members of late Triassic vertebrate
communities has been inferred primarily using functional anatomy and
association with specific environments. The RLW11-56 quarry in the upper
Chinle Fm. of Petrified Forest National Park provides new evidence for the
ecology of Late Triassic vertebrates. Uranium-Lead dating of detrital zircons
from the quarry place its age at 209.16+0.08 Ma, making this the most precise
date available for a Triassic pterosaur and associated fauna. Microscope-
assisted excavation of matrix blocks has yielded >1300 catalogued specimens,
most of which are smaller than 2 cm diameter and represent diverse taxa, body
parts, and preservation states. Bones generally are disassociated and
fragmentary but include well-preserved, delicate elements. Isolated teeth are
abundant, limb elements uncommon, and cranial and dentary elements
rare. Remains were buried together in poorly sorted conglomerate that filled
a local depression in a small fluvial channel cut into floodplain deposits. The
fauna includes: actinopterygian, metoposaur, chelonian, anuran, phytosaur,
aetosaur, Revueltosaurus, pterosaur, stem-archosaur, rhynchocephalian, and
theropod, along with possible trilophosaur and cynodont. Notably absent are
molluscs and dipnoans, which are common elsewhere in the Chinle Fm., and
mammaliaforms. Micro-excavation provides an unbiased assemblage that can
be used to examine paleocommunity structure and taphonomic history. From
geological and taphonomic evidence, we infer that the fossil-bearing unit was
formed by a flood that entrained sediment and skeletal debris from the channel
bed and deposited it rapidly, with minimal sorting and reworking. The most
complete fossils, including a partial pterosaur jaw, fish scales, delicate frog
and turtle elements, represent “first cycle” remains that experienced limited
taphonomic damage prior to final burial. These were mixed with previously
reworked bones and teeth, resulting in some degree of temporal and spatial
averaging. However, the identifiable subset of the quarry sample likely
represents a relatively short period of time, on the order of years to
centuries. The RLW11-56 assemblage shows that
pterosaurs, Revueltosaurus, fish, frogs, turtles, and other taxa co-existed in a
fluvial ecosystem during the latest Triassic in SW North America. The
exceptional variety of teeth, many of which cannot be identified using
available apomorphies, suggests a higher level of functional diversity than
most other Chinle Fm. localities.

Grant Information:

We thank the Smithsonian's National Museum of Natural History and NMNH
FossiLab, Columbia College Chicago, and the US National Park Service for
supporting this research.

Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

DIAGNOSTIC EFFICACY OF PUBLISHED MORPHOLOGICAL
CHARACTERISTICS OF NORTH AMERICAN SAND LIZARDS

BELL, Christopher J., University of Texas at Austin, Austin, TX, United
States of America; SCARPETTA, Simon G., University of Texas at Austin,
Austin, TX, United States of America; ANDERSON, Danny, Brown
University, Providence, RI, United States of America

We present results of our effort to assess the reliability of published
morphological features of the skeleton that reportedly have power to
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discriminate among taxa in the monophyletic clade of iguanian lizards
colloquially known as ‘sand lizards.” These include species within the
genera Callisaurus, Cophosaurus, Holbrookia, and Uma. Phylogenetic
analyses based on morphology and molecular data recover these taxa as a
monophyletic clade that is sister to the horned lizards of the
genus Phrynosoma, but there is no consensus about relationships among the
sand lizard genera. Although there is no currently published fossil record
for Uma, the other three genera all have a published fossil record. We
reviewed the primary literature of the Neogene and Quaternary fossil record
for published reports of sand lizards that were identified at least to generic
level. We found 32 publications that document the fossil record for the
group. Of those, only 12 documented morphological features to support
taxonomic identification; the others simply included taxa in a faunal list
without meaningful comment. We discretized 15 morphological features so
that they could be scored in a matrix format to facilitate ease of comparison
among and between specimens and taxa. We then scored morphological
features for 114 specimens of sand lizards, representing all four genera and
eight species. Our goal was to test the reliability of each published
morphological feature to discriminate among taxa independentof geographic
data. Only one published feature, the shape of the ventrolateral edges of the
frontal, consistently allowed identification of Callisaurusdraconoidesto the
exclusion of the other taxa. No other published features serve to discriminate
among the taxa. These data emphasize the need for additional morphological
work, and especially a search for apomorphic characters, before the late
Cenozoic fossil record of North American sand lizards can be reliably
interpreted. In our experience, this holds true for other groups of squamates
as well, and marks a critical need for additional research on the evolutionary
morphology of the group.

Technical Session XIX (Saturday, October 12, 2019, 2:00 PM)

MID-CRETACEOUS ENDEMICITY OF EASTERN AUSTRALIAN
VERTEBRATE FAUNAS

BELL, Phil R., University of New England, Armidale, Australia;
CAMPIONE, Nicolas E., University of New England, Armidale, Australia;
SMITH, Elizabeth T., Australian Opal Centre, Lightning Ridge, Australia;
MILAN, Luke, University of New England, Armidale, Australia

The Cenomanian-aged Griman Creek Formation (GCF) in eastern Australia
preserves one of the most diverse vertebrate fossil assemblages from the mid-
Cretaceous in eastern Gondwana. The GCF is therefore a crucial, yet largely
unexplored, datum for examining paleobiogeographic connections within
Australia’s limited Cretaceous terrestrial record and across Gondwana more
broadly. To date, vertebrates in the GCF include a diversity of fishes,
plesiosaurs, turtles, pterosaurs, crocodylomorphs, ankylosaurians
ornithopods, sauropods, theropods (including birds), and mammals. Given
this diversity, we ask: how does the inclusion of often-overlooked Australian
faunas contribute to our understanding of global paleobiogeography during
the Mesozoic? Here we combine non-metric multidimensional scaling
(NMDS) and minimum spanning trees to characterise potential connections
between 15 mid-Cretaceous (Aptian—-Cenomanian) formations from Africa,
Australia, and South America. The data set includes 257 taxon-level entries
of aquatic and terrestrial vertebrates from the Paleobiology Database
supplemented by the recent literature. Our analyses were carried out at a high
taxonomic resolution (family or above), as high levels of specific endemicity
will mask potential connections. However, various taxonomic schemes were
tested. Results reveal: 1) high levels of endemicity overall via a significant
positive correlation between geographic distances between formations and
their faunal dissimilarity (r=0.51, p<<0.001) and 2) strong connectivity
between Australian formations to the exclusion of those from Africa and
South America. Endemicity, especially among Australian faunas (NMDS axis
1), is driven by occurrences of australosphenid mammals, certain dinosaurs
(ankylosaurs, ornithopods), plesiosaurs, temnospondyls, and certain
osteichthyans (albuliforms, crossognathiforms, pachychormiform) along with
a dearth of many carnivorous dinosaurs  (alvarezsauroids,
carcharodontosaurids,  coelurosaurians),  dryolestoid ~mammals, and
polypteriform and salmoniform osteichthyans. Our results indicate that, by the
mid-Cretaceous, endemicity of Australia’s fauna was established, whilst
Africa and South America continued to share faunal similarities into the Late
Cretaceous. These findings are congruent with current tectonic models, which
place the physical break up between West (Africa and South America) and
East Gondwana (Australia, Indian, Antarctica) in the latest Jurassic.

Grant Information:

Funding provided by an Australian Research Council Discovery Early Career
Researcher Award to PRB.
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Technical Session XV (Saturday, October 12, 2019, 10:15 AM)

STERNAL EVOLUTION IN SYNAPSIDA AND THE ORIGIN OF THE
MAMMALIAN STERNUM

BENDEL, Eva-Maria, Museum fiir Naturkunde, Berlin, Germany;
KAMMERER, Christian F., North Carolina Museum of Natural Sciences,
Raleigh, NC, United States of America; FROBISCH, Jorg, Museum fiir
Naturkunde, Berlin, Germany

The sternum is a functionally important thoracic bone in extant birds and
mammals, where it helps protect the chest cavity and serves as an attachment
site for ribs and pectoral muscles. The sternal morphology of mammals is
unique among amniotes: a multipartite structure consisting of the anterior
manubrium, several sternebrae, and a posterior xiphoid process. In birds, the
sternum is a single keeled element, whereas in other amniotes it is poorly-
developed, being cartilaginous or absent entirely in many extant reptiles and
rarely preserved in the reptilian fossil record. Because of its poor record
outside the mammal crown, the origins and evolution of the mammalian
sternum are not well understood. Previously, the earliest record of a
multipartite sternum was in the Triassic cynodont Diademodon, although
problematically, comparable structures are not known in more crownward
non-mammalian cynodonts. Here, we provide new insight into mammalian
sternal evolution through an investigation of synapsid pectoral morphology,
and present the first evidence for a mammal-style sternum among Permian
synapsids.

In early synapsids (‘pelycosaurs’ and dinocephalians) there is no evidence for
an ossified sternum; its earliest record is in dicynodonts, where it is a single,
plate-like element. Historically, gorgonopsians were thought also to have a
single sternal element. However, our study of postcranial material referable to
Gorgonops (late Permian) demonstrates that its sternum (attached to a large
oval interclavicle) was divided into a larger anterior manubrium and three
smaller posterior sternebrae. The metameric sternebrae resemble the
configuration seen in Theria, making this the earliest record of a mammal-like
sternum and indicating a deep evolutionary origin of this feature. However,
there is no evidence it was multipartite in the more crownward Therocephalia.
Our examination of numerous well-preserved specimens representing most
therocephalian subclades indicates that sterna in the group consist of a single,
rounded plate. Ossified sterna are not known in the earliest cynodonts, but the
interclavicles of these taxa are narrower and more elongate than those of
therocephalians, indicating they did not support a comparably broad, rounded
sternum. We propose an origin of the multipartite sternum at the base of
Theriodontia, with probable loss within Therocephalia. The absence in most
gorgonopsians and cynodonts is likely attributable to the sternum remaining
cartilaginous in small taxa and historic poor preservation/preparation.

Grant Information:
This research was funded by an Elsa Neumann Scholarship of the State Berlin,
Germany, to EMB.

Technical Session XIV (Friday, October 11, 2019, 2:45 PM)

NEW ICHTHYORNIS SPECIMENS: SHEDDING NEW LIGHT ON
MODERN BIRD ORIGINS

BENITO, Juan, University of Bath, Bath, United Kingdom; BHULLAR,
Bhart-Anjan, Yale University, New Haven, CT, United States of America;
BURNHAM, David, University of Kansas, Lawrence, KS, United States of
America; WILSON, Laura E., Fort Hays State University, Hays, KS, United
States of America; FIELD, Daniel, University of Cambridge, Cambridge,
United Kingdom

The origin of crown birds is poorly understood and the study of their early
evolution must incorporate data from their closest relatives among Mesozoic
stem birds. The postcranial morphology of the Late Cretaceous toothed bird
Ichthyornis dispar may be more representative of the ancestral condition of
crown birds than that of any other known Mesozoic avialan, and its study has
crucial implications for understanding morphological evolution prior to the
great radiation of the avian crown group.

Here we present high resolution scans of new, exquisitely preserved three-
dimensional specimens of Ichthyornis from the Late Cretaceous of Kansas.
These correspond to a partial skeleton from a single individual, more complete
and in better condition than the classic material known since the 19" Century.
The new material includes a complete sternum and shoulder girdle with
evidence of extensive pneumatization. This new skeleton shows certain
morphological differences from the classic material, including the absence of
some previously proposed autapomorphies of I dispar. Thus, the new
material may represent a previously unknown species, or it could indicate that
morphological variation within I dispar was greater than previously
appreciated.
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Phylogenetic analyses incorporating our new morphological data corroborate
recent results and recover a grade of predominantly marine taxa close to the
origin of crown birds. 1. dispar is recovered stemward of Hesperornithes and
laceornis marshi, which is recovered as the sister taxon to all crown birds.
Additional information on the crownward-most portion of the avian stem
group will help confirm these results and provide critical information on the
ancestral ecology of the crown bird radiation.

Technical Session VIII (Thursday, October 10, 2019, 1:45 PM)

THE INFRAORBITAL FORAMEN IN CYNODONTS AND
MAMMALS: ORIGIN OF WHISKERS AND HOMOLOGY

BENOIT, Julien, University of the Witwatersrand, Johannesburg, South
Africa; RUF, Irina, Senckenberg Forschungsinstitut und Naturmuseum,
Frankfurt am Main, Germany; MIYAMAE, Juri A., Yale University, New
haven, CT, United States of America; FERNANDEZ, Vincent, British
Museum of Natural History, London, United Kingdom; RODIGUES, Pablo
G., Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil;
RUBIDGE, Bruce S., University of the Witwatersrand, Johannesburg, South
Africa

In mammals, the infraorbital foramen (IOF) and canal are located in the
maxilla rostral and ventral to the orbit and provide a passage for the
infraorbital nerve (a branch of the maxillary division of the trigeminal nerve).
The infraorbital nerve (ION) ensures sensitivity of the upper teeth and face
between the eye and upper lip including facial vibrissae (whiskers).
Homology of the IOF across mammals is based on the fact that it gives
passage to the ION. In most non-mammalian synapsids the IOF is replaced by
the maxillary canal, which completely encloses the ION and its branches.
Remarkably, the pattern of ramification of the branches of the maxillary canal
can be homologized with that of the ION in modern mammals, which strongly
supports the idea that the two structures are homologous. In contrast, a
conspicuous foramen present below the orbit on the maxillolacrimal suture in
Probainognathia (the non-mammalian Cynodontia more closely related to
mammals than to Cynognathus) and early Mammaliaformes (e.g.,
Morganucodon), has in the past been homologized to the IOF by most authors.
Using nCT-scanning and 3D modelling to reconstruct the evolution of the
maxillary canal from the primitive synapsid condition to the modern
mammalian condition in Probainognathia, it is here suggested that this
foramen did not provide a passage for the ION. According to our observations,
this pseudo-IOF might, in fact, have been for the zygomatic nerve and/or a
blood vessel. In addition, this study shows that the transition from a maxillary
canal to a mammal-like IOF was gradual, and that a mammalien IOF evolved
in the last common ancestor of Probainognathus and more derived cynodonts.
This suggests that whisking movements and associated whiskers evolved in
the mammalian lineage before the very origin of Mammaliaformes, some 241
million years ago.

Grant Information:

We thank the European Synchrotron Radiation Facility, the Claude Leon
Foundation, PAST, the NRF African Origin Platform and DST-NRF Centre
of Excellence in Paleosciences

Education and Outreach Poster Session (Wednesday - Saturday, October 9-
12,2019, 4:15 - 6:15 PM)
SHARKS’ TEETH, SHELLS AND CITIZEN SCIENCE

BERNARD, Emma L., The Natural History Museum, London, United
Kingdom; WARD, David J.,, NHM U.K., Orpington, United Kingdom;
WARD, Alison, Natural History Museum, London, United Kingdom

Abbey Wood is a famous Early Eocene fossil locality situated in south-east
London, U.K. The fossils come from a particularly rich shell lens within the
Blackheath Formation. It is mainly composed of broken mollusc shells and
flint pebbles and fine sand but does have some perfectly preserved sharks’
teeth and shells along with rare mammal, bird and reptile remains.

The site was first recorded in 1872 when sharks’ teeth and shells were seen in
rabbit holes, but not exploited until the 1920’s when two amateur collectors,
F. J. Epps and St. J. Marriott, made a large collection from this locality,
enlarging the rabbit burrows into a small pit.

In 1969 the Tertiary Research Group (TRG) and the Natural History Museum,
London (NHMUK) started a series of small annual excavations, mapping the
extent of the deposit and extracting the fossils using wet sieving. Since then
many significant finds have been made that have been deposited in scientific
institutions and resulted in many important scientific papers.

In 2005 the NHMUK expanded the project to allow members of the public to
engage with paleontologists and help sort some of the fossil material. This
was done at the Lyme Regis Fossil Festival (LRFF), a large science festival
in the UK. which is held in Dorset every May. The citizen science project

which developed was simple. The aim was to explain to members of the
public, usually children, the concept of deep time; the process of fossilization;
how to identify fossils; why common and scientific names are used and the
importance of properly labelled specimens. The most important thing was to
pass on our enthusiasm for paleontology.

During the activity, the participants screen the sediment through different
sized sieves, then carefully pick out fossils and identify what they have found
using an ID guide. They may keep what they have found, predominately shark
and ray teeth and shells if they identify them. If any rare specimens are found,
such as mammal remains, the NHMUK gratefully accepts them, however the
participant is told about the significance of their find. In our experience, they
are always pleased to have found something important and many come back
to repeat the activity and show off some of their own finds.

Over the last 50 years, approximately 400 people have been involved in the
excavations and since 2005 we have participated at the LRFF where we have
engaged with more than 8500 people, sieving just short of 4 tonnes of shell
bed.

This year the project was nominated for the prestigious Pal. Ass. Gertrude
Elles Award for high quality public engagement in the field of paleontology.

Grant Information:
The Tertiary Research Group and The Sylvester Bradley Grand Fund of the
Paleontological Association.

Technical Session X (Friday, October 11, 2019, 11:45 AM)

ENVIRONMENTAL EFFECTS ON BODY SIZE IN LATE
CRETACEOUS LAMNIFORM SHARKS FROM THE ENGLISH
CHALK: UNLOCKING HIDDEN DATA IN HISTORIC
COLLECTIONS TO ADDRESS KEY SCIENTIFIC QUESTIONS.

BERNARD, Emma L., The Natural History Museum, London, United
Kingdom; SINHA, Sinjini, Edmonton, AB, Canada; PEARSON, Wilfrid J.,
University of Birmingham, Birmingham, United Kingdom; GALLAGHER,
Liam T., University of Birmingham, Birmingham, United Kingdom;
TWITCHETT, Richard J., Natural History Museum, London, United
Kingdom

The environmental effects of global warming, such as higher seawater
temperatures and reduced levels of dissolved oxygen in the world’s oceans,
are predicted to cause a reduction in the sizes of marine fish, with wide-
ranging implications for marine ecosystem structure and function. This
hypothesis is mainly based on theoretical considerations and short-term
experimental studies on small-bodied ectotherms, such as benthic marine
invertebrates. The fossil record of past global change events provides an
archive of data that can be used to test this hypothesis in taxa that cannot be
studied in vivo, such as sharks and other apex marine predators, and over much
longer timescales.

In this study, we analysed size change in Late Cretaceous lamniform sharks
from the English Chalk to test whether they became smaller in response to
global environmental change during the Cenomanian-Turonian anoxic event
(OAE 2) and Cretaceous Thermal Maximum. Due to their cartilaginous
skeletons, often only the teeth of sharks are preserved in the fossil record.
However, tooth size can be used as a proxy for body size. Shark teeth have
been collected from the Chalk Group of England for more than 200 years and
the museums of southern England, in particular The Natural History Museum,
London, which houses one of the most important collections of Late
Cretaceous fish worldwide, contain substantial archives of potential data.
Unfortunately, many museum specimens were collected more than 100 years
ago and the very sparse stratigraphic data associated with them limits their
usefulness. In order to improve this, we extracted nannofossils from the
associated matrix of selected specimens with poor stratigraphic control in
order to better constrain their relative ages and thus increase our dataset.

Key morphometric variables were measured from 761 fossil teeth spanning
14 lamniform genera. Overall, tooth size decreased significantly as
temperatures warmed during the Cenomanian, and particularly during OAE2,
in the whole assemblage. However, assemblage-scale changes may simply be
due to differences in the composition of the fauna. One genus
(Scapanorhynchus) was sufficiently abundant for individual analysis. Our
results show that Scapanorhynchus teeth became smaller as temperatures rose
during the Cenomanian, with a significant reduction in tooth size during OAE
2. Our results are consistent with the hypothesis that environmental changes,
such as reduced oxygen concentration in seawater, caused a substantial
decrease in the body size of lamniform sharks during OAE 2.

Grant Information:
Commonwealth Scholarship Commission, United Kingdom and Department
of Ocean and Earth Sciences, University of Southampton, United Kingdom.
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Regular Poster Session II (Thursday, October 10, 2019, 4:15 - 6:15 PM)

REVISION OF DUGALDIA EMMILTA (TELEOSTEI,
ICHTHYODECTIFORMES) FROM THE EARLY CRETACEOUS OF
AUSTRALIA.

BERRELL, Rodney W., Curtin University, Bentley, Australia; CAVIN,
Lionel, Natural History Museum (MHNG), Geneva, Switzerland

The Australian record of Ichthyodectiform fishes is restricted to the Early —
‘mid’ Cretaceous, marine — brackish deposits of the Eromanga Basin of
Central West and North West Queensland, Australia (Cooyoo australis
and Cladocyclus geddesi). Dugaldia Emmilta was originally described by
Lees in 1990 from a specimen discovered near the town of Cloncurry,
Queensland, Australia. In the original description the specimen (the only one
in existence at the time) it was attributed to the Neoteleostei because of the
presence of a tripartite occipital condyle and placed in a basal position among
neoteleosteans because of the presence of several plesiomorphic characters.
Two new specimens were recently recovered from the Early Cretaceous
Toolebuc Formation (Albian) that indicate that Dugaldia emmilta is, in fact,
an ichthyodectiform fish. The combination of features such as well-ossified
ethmoid massif with a probable ethmopalatine ossification, a disc-like
articular had of the autopalatine, a saber-shaped maxilla with two deep
supramaxillae, large infraorbitals with elongated diverticula of the infraorbital
sensory canal, a participation of the exoccipital in the occipital condyle, the
coronoid probably in contact with its counterpart, wide and elongated ribs
with a groove along their length and articulating with their corresponding
centrum via a complex parapophysis, elongated epineurals and deeper than
long ovoid scales support the placement of this fish within Ichthyodectiformes
and not as a basal neoteleosts as suggested in the original study.

The ichthyodectiforms present several specialised features of the jaw
apparatus and Dugaldia possesses several of them (freely movable head of the
palatine, strong autosphenotic spine, loose symphysis.) This fish, however,
also possesses very derived characters (articular process of the maxilla which
is well-developed and allows the maxilla to switch laterally in an almost
horizontal position, lateral face of the mandible with a large triangular fossa
for the infralabial ligament and a row of teeth oriented horizontally along the
oral margin of the mandible) indicating a very special jaw mechanics. It is
likely that the fish was able to greatly enlarge its gape by lateral motion of the
jaws. This characteristic was probably related to its mode of feeding — a
possible ram-feeder on plankton — or for social interactions as in the Sarcastic
Fringhead (Neoclinus blanchardi). This indicates Australia had a high
diversity of Ichthyodectiforms fishes comparable to the Western Interior
Seaway of North America.

Technical Session XVIII (Saturday, October 12, 2019, 3:45 PM)

FIRST VIRTUAL ENDOCASTS OF TWO PALEOCENE
ARCTOCYONIDS: A GLIMPSE INTO THE BEHAVIOR OF EARLY
PLACENTAL MAMMALS AFTER THE END-CRETACEOUS
EXTINCTION

BERTRAND, Ornella C., University of Edinburgh, Edinburgh, United
Kingdom; BRUSATTE, Stephen, University of Edinburgh, Edinburgh,
United Kingdom; SHELLEY, Sarah L., Carnegie Museum of Natural History,
Pittsburgh, PA, United States of America; WIBLE, John R., Carnegie
Museum of Natural History, Pittsburgh, PA, United States of America;
WILLIAMSON, Thomas E., New Mexico Museum of Natural History,
Albuquerque, NM, United States of America; HOLBROOK, Luke T., Rowan
University, Glassboro, NJ, United States of America; CHESTER, Stephen G.,
Brooklyn College, Brooklyn, NY, United States of America; SMITH, Thierry,
Institut Royal des Science Naturelles de Belgique, Brussels, Belgium;
BUTLER, Ian B., University of Edinburgh, Edinburgh, United Kingdom;
MENG, Jin, American Museum of Natural History, New York, NY, United
States of America

Placentals are by far the most diverse group of mammals today, with 6,111
species. They occupy a plethora of ecological niches worldwide and display a
broad range of body masses. The vacant niches left by non-avian dinosaurs
and other vertebrates after the end-Cretaceous mass extinction provided a
crucial opportunity for placentals to diversify; however, intrinsic factors also
may have played a role. The general neurosensory organization exhibited by
extant mammals has been maintained since the early Mesozoic. Much later,
early members of extant placental groups from the Eocene and Oligocene—
including rodents, primates and artiodactyls—display neurosensory
innovations such as a proportionally larger neocortex and higher
encephalization quotient compared to their Mesozoic ancestors. However,
between these two well-known intervals of mammalian neurosensory
evolution, there is a gap: few studies have focused on the brains of the oldest
placentals living during the early Paleogene, in the Paleocene.

October 2019 PROGRAM AND ABSTRACTS

We focus on the ‘Arctocyonidae’, a likely polyphyletic group of
‘condylarths’, including species potentially implicated in the origins of some
extant orders. ‘Arctocyonids’ were among the first placentals to diversify after
the end-Cretaceous extinction. They have been reconstructed as small-to-
medium sized, mainly omnivorous and terrestrial. We obtained cranial and
bony labyrinth endocasts for Chriacus baldwini and C. pelvidens from the
lower Paleocene of the San Juan Basin, New Mexico, and Arctocyon
primaevus from the upper Paleocene of the Paris Basin, France, via high-
resolution computed tomography. Both share plesiomorphic brain features
with previously described early Paleocene mammals. They have small
lissencephalic brains with an EQ range of 0.12-0.43 and 0.16-0.31,
respectively. The olfactory bulbs and the paraflocculi represent 6% and less
than 1% of the total endocranial volume, respectively and the neocortical
height ratio represents ~25% of the total endocranial height. Based on
cochlear measurements, both taxa had hearing capabilities similar to those of
extant wild boars. Agility scores between 2 and 3 were obtained for both taxa,
similar to the modern American badger and crab-eating raccoon, suggesting
that C. pelvidens and A. primaevus were ambulatory.

These results support growing evidence that early placentals had lower EQs
and less expanded neocortices compared to Eocene and later taxa, potentially
indicating that high intelligence was not key to the placental radiation after
the End-Cretaceous extinction.

Grant Information:

Marie Sklodowska-Curie Actions: Individual Fellowship, European Research
Council Starting Grant, National Science Foundation, and Belgian Science
Policy Office.

Technical Session IT (Wednesday, October 9, 2019, 8:00 AM)

NEW HIGH-PRECISION U-PB GEOCHRONOLOGY FOR THE
WAHWEAP FORMATION, SOUTHERN UTAH AND
IMPLICATIONS FOR LATE CRETACEOUS DINOSAUR
EVOLUTION IN NORTH AMERICA

BEVERIDGE, Tegan L., James Cook University, Townsville, Australia;
ROBERTS, Eric M., James Cook University, Townsville, Australia;
RAMEZANI, Jahan, Massachusetts Institute of Technology, Cambridge, MA,
United States of America; TITUS, Alan L., Bureau of Land Management,
Kanab, UT, United States of America

High precision temporal calibration of terrestrial vertebrate faunas by the U-
Pb geochronology method has advanced significantly in the last decade.
Bentonite marker horizons can be dated at 95% confidence level precision that
now approaches 0.02%. This improved temporal constraint has significant
implications for Late Cretaceous fossil localities that represent the height of
dinosaur diversity in North America. The Kaiparowits Plateau in southern
Utah has yielded plentiful new vertebrate taxa in the last two decades with a
high concentration of discoveries coming from the Wahweap Formation in the
Grand Staircase — Escalante National Monument. Important discoveries
include early members of Tyrannosauridae and Ceratopsidae. In this study,
we systematically contextualised key taxa from the Wahweap Formation
using high-precision geochronology and improved intraformational
correlations.

Here we present the first high precision U-Pb ages for the Campanian
Wahweap Formation using the chemical abrasion isotope dilution thermal
ionisation mass spectrometry (CA ID TIMS) method. The findings of this
study provide the basis for a revised temporal framework of the Wahweap
Formation and taxa within. The Star Seep Bentonite (one of two Wahweap
Fm. bentonites with published Ar-Ar geochronology [CF05-B]) was used as
a distinctive horizon traceable across the formation. A northern and southern
sample of the Star Seep Bentonite (B2-07B and WLS-R respectively) were
collected and volcanic zircons from each were analysed using the CA ID
TIMS approach. The two samples yielded statistically indistinguishable U-Pb
dates thus confirming the correlation across 38 km and, most significantly, the
results indicate a U-Pb date nearly 1.5 million years older than the previously
published Ar-Ar date. This shift in the temporal framework has substantial
implications for taxa from the Wahweap Formation. The type locality for the
oldest known tyrannosaurid in North America, Lythronax argestes, is two
metres below the southern Star Seep Bentonite sample locality. Another basal
ancestor of significance is the oldest known ceratopsian Diabloceratops
eatoni, identified from its type locality approx. 50 m stratigraphically higher
than the newly dated bentonite. The new early Campanian age for the lower
Wahweap Formation is considerably older than previously thought and has
significant implications for understanding the timing and drivers of a major
dinosaur diversification interval in the Santonian to early Campanian of the
Western Interior Basin.

Grant Information:
This material is based upon work supported by the National Science
Foundation under Grant No. #1424892.
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Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

THE LARGEST LAGERPETIDS: EVIDENCE FROM A NEWLY
IDENTIFIED OTISCHALKIAN ASSEMBLAGE FROM THE LOS
ESTEROS MEMBER (SANTA ROSA FORMATION) OF NEW
MEXICO

BEYL, Alexander R., Stony Brook University, Stony Brook, NY, United
States of America; NESBITT, Sterling J., Virginia Tech, Blacksburg, VA,
United States of America; STOCKER, Michelle R., Virginia Polytechnic
Institute and State University, Blacksburg, VA, United States of America

The Triassic strata of the American Southwest, especially the Chinle
Formation and Dockum Group, are critical to our understanding of Late
Triassic faunal diversity and evolution. In recent decades, these strata have
been informative regarding the evolution of close dinosaur relatives, which
remain poorly sampled and enigmatic in their geographical distribution. Here,
we describe and discuss a new non-dinosaurian dinosauromorph assemblage
from the Los Esteros Member of the Santa Rosa Formation at the base of the
Dockum Group in east-central New Mexico. This assemblage includes
hindlimb fragments assignable to Silesauridae and Lagerpetidae. Much of the
lagerpetid material is assignable to Dromomeron and has unusually large size.
Based on a dataset of complete lagerpetid femora, we estimate a femoral
length of 221.9 mm for one partial femur, making it the largest reported
individual. In addition to the dinosauromorph specimens, we present
biochronologic support that at least a portion of the Los Esteros Member
corresponds to the Otischalkian LVF through the identification of non-
Mystriosuchinae phytosaurs. Resultantly, we question the presence of a
bifurcated lateral ridge on the squamosal of all phytosaurs currently assigned
to Parasuchus. This is the first Otischalkian fauna identified from New
Mexico, and it reveals lagerpetids achieved large body size earlier than
previously known. Our identifications expand the geographical and temporal
range of non-dinosaurian dinosauromorphs in the American Southwest. The
material presented here, as well as an increasing number
of Dromomeron specimens, demonstrate that non-dinosauriform
dinosauromorphs could match or exceed the body size of many coeval
dinosaurs.

Technical Session XVIII (Saturday, October 12, 2019, 2:00 PM)

THE EARLY CRETACEOUS EUTHERIAN AMBOLESTES AND ITS
IMPLICATIONS FOR THE EUTHERIAN-METATHERIAN
DICHOTOMY

BI, Shundong, Indiana University of Pennsylvania, Indiana, PA, United States
of America; WIBLE, John R., Carnegic Museum of Natural History,
Pittsburgh, PA, United States of America; ZHENG, Xiaoting, Tianyu
Museum of Nature, Pingyi, China; WANG, Xiaoli, Linyi University, Linyi,
China

Extant placental and marsupial mammals are the dominant vertebrates in
many ecosystems, which makes the placental-marsupial dichotomy a
significant event in Earth’s history. Molecular estimates of the divergence of
placentals and marsupials (and their broader clades Eutheria and Metatheria)
fall primarily in the Jurassic. In support, the oldest purported
eutherian, Juramaia, is reported to be from the early Late Jurassic (160
million-years ago) of Liaoning Province, northeastern China. The oldest
purported metatherian, Sinodelphys, is 35 million-years younger from the
Early Cretaceous Jehol Biota also in Liaoning Province, northeastern China.
In 2018, we reported a new eutherian, Ambolestes zhoui, also from the Jehol
Biota. The fossil, a nearly complete skeleton, preserves anatomical detail
unknown from contemporaneous eutherians including the hyoid apparatus
and ectotympanic. The complete hyoid is the first known for any Mesozoic
mammaliaform, and the ectotympanic resembles that in some extant didelphid
marsupials.

In our phylogenetic analysis concentrating on the eutherian-metatherian
dichotomy, the closest relative of Ambolestes was Sinodelphys, and both fell
within Eutheria. With Sinodelphys as a eutherian, postcranial differences
formerly thought to indicate different invasions of a scansorial niche by meta-
and eutherians in Jehol are only variations among the early members of the
placental lineage. Additionally, the earliest known metatherians are
approximately 15 million years younger than previously thought and their
fossils, isolated teeth and fragmentary jaws, are from North America. Our tree
results in a 50 million-year ghost lineage for Metatheria, accepting the 160
million-years age for Juramaia. A possibility raised elsewhere is that the age
of Juramaia is incorrect; rather than Late Jurassic, perhaps it is from the Early
Cretaceous Jehol Biota. In our study, Juramaiais in a clade with
Albian/Aptian Prokennalestes and Late Cretaceous eutherians by having a
more molariform ultimate upper premolar. In contrast, Ambolestes, as in the
outgroups, has a non-molariform ultimate upper premolar. Although

resolution of this intriguing debate is not currently possible, our understanding
of the issues has been furthered by the discovery of Ambolestes.

Grant Information:

National Science Foundation Grant DEB 1654949 and YNSTC-YNU Joint
Fund 2018FY001(-005)

Technical Session XX (Saturday, October 12, 2019, 3:00 PM)

USING DYNAMIC OPTIMIZATION TO SIMULATE LOCOMOTION
IN EXTANT AND EXTINCT ARCHOSAURS

BISHOP, Peter J., Royal Veterinary College, Hatfield, United Kingdom;
FALISSE, Antoine, KU Leuven, Leuven, Belgium; DE GROOTE, Friedl, KU
Leuven, Leuven, Belgium; HUTCHINSON, John R., Royal Veterinary
College, Hatfield, United Kingdom

Archosaurs have displayed a wide array of locomotor habits throughout their
250 million year evolutionary history, including quadrupedal and bipedal
terrestrial species, semiaquatic and marine forms, and two instances of
powered flight. Understanding their history of locomotor specialization and
innovation may therefore provide important insight into the patterns and
processes of archosaur evolution. Computational biomechanical models of the
musculoskeletal system provide a unique avenue to understand, simulate and
recreate locomotion in extant and extinct archosaur species. In particular, in
silico predictive simulations can explore musculoskeletal function and
organismal performance under a range of conditions, beyond those that are
measurable in experimental settings, enabling investigation of ‘what if’
questions. Under the assumption that a given behaviour maximizes some
performance objective, dynamic optimization can be used to generate
simulations of behaviours de novo, including maximal performance
behaviours. Here, we explore the ability of direct collocation approaches to
generating various maximum performance simulations in the fastest extant
terrestrial archosaur, the ostrich. Direct collocation approximates the system
dynamics over a series of short time intervals, obviating the need for explicit
numerical integration, and the states (e.g., limb kinematics) and controls (e.g.,
muscle activations) throughout the entire behaviour are optimized
simultancously. By avoiding forward integration, the optimization problem
can be solved very quickly using standard computing hardware. We have
conducted simulations for running, walking and vertical jumping with an 18
degree-of-freedom, 68 muscle model, and these can generally be solved in
under an hour. Our running simulation reaches a maximum speed of 15 m/s,
comparable to that reported for wild ostriches. However, we have found that
simulation performance and results are highly sensitive to how well ‘tuned’
the musculotendon parameters are, suggesting that certain simplifications may
be necessary, particularly for modelling extinct species, such as using an ideal
muscle model (i.e., independent of length or velocity effects) over the more
traditional Hill-type model. Framed with circumspect caution and suitable
sensitivity analysis, direct collocation dynamic optimization has great promise
in enabling simulation of locomotor behaviours in extinct archosaurs.

Grant Information:
Supported by an ERC Horizon 2020 Advanced Investigator Grant (695517,
to JRH)

Education and Outreach Poster Session (Wednesday - Saturday, October 9-
12,2019, 4:15 - 6:15 PM)

ENGAGING AND EXCITING PRE-UNIVERSITY STUDENTS IN
STEM VIA 3D MODELLING OF DINOSAUR ANATOMY AND
BIOMECHANICS

BISHOP, Peter J., Royal Veterinary College, Hatfield, United Kingdom;
CUFF, Andrew, Royal Veterinary College, Hatfield, United Kingdom;
MICHEL, Krijn, Royal Veterinary College, Hatfield, United Kingdom;
KERMODE, Louise, Royal Veterinary College, Hatfield, United Kingdom;
HUTCHINSON, John R., Royal Veterinary College, Hatfield, United
Kingdom

Dinosaur paleontology is well-known for its capability to engage students of
all ages, and provides a strong basis for increasing understanding and interest
in STEM (Science, Technology, Engineering, and Mathematics) topics.
Likewise, three-dimensional digital and physical modelling appeals to
students for its visually intuitive and technological aspects, and it can convey
a wide variety of concepts of varying degrees of complexity. Combining these
approaches can help maximize the scope and impact of STEM outreach work.
Here we present a multi-faceted, multi-disciplinary approach that we have
refined in local secondary schools with substantial numbers of
underrepresented demographics. This approach spans the full breadth of our
current research into archosaurian evolutionary biomechanics, using this
diversity of topics to reach students with different interests. Our school-based
“dinosaur club” sessions run across a series of consecutive weeks, and cover:

©2019 by the Society of Vertebrate Paleontology



(1) Triassic—Jurassic paleontology, ecosystems, macroevolution and
extinction; (2) osteology and limb proportions; (3) joint morphology,
muscular anatomy and mechanical advantage; (4) body dimensions and
computer models of centre of mass and (5) dynamic computer simulations of
locomotor balance. Here we explain our approach, the rationale behind each
topic covered, and the lessons we have learned from testing it with students.
In particular, we have found that framing lessons in the context of group-based
games can help inspire interest in concepts and topics that some students may
otherwise find abstract or uninteresting, such as Earth history and Newtonian
mechanics. Our approach introduces students to major concepts in
morphology, showing how morphology is central to the study of organisms,
biomechanics, behaviour, ecosystems and evolution, as well as how it can be
fascinating in its own right.

Grant Information:
Supported by an ERC Horizon 2020 Advanced Investigator Grant (695517,
to JRH)

Technical Session XI (Friday, October 11, 2019, 11:00 AM)

NETWORK ANALYSIS UNVEILS THE FUNCTIONAL
SUCCESSION OF IBERIAN MAMMALIAN FAUNAS OVER THE
LAST 20MY

BLANCO, Fernando, Museum fiir Naturkunde, Berlin, Germany; MARTIN-
PEREA, David M., National Museum of Natural Sciences - CSIC, Madrid,
Spain; DOMINGO, Maria Soledad, Universidad Complutense de Madrid,
Madrid, Spain; CALATAYUD, Joaquin, Umea University, Umea, Sweden;
MENENDEZ, Iris, Universidad Complutense de Madrid, Madrid, Spain;
HERNANDEZ FERNANDEZ, Manuel, Universidad Complutense de
Madrid, Madrid, Spain; CANTALAPIEDRA, Juan L., Universidad de Alcala
de Hernares, Alcala de Hernares, Madrid, Spain

One potential conservation strategy in the context of current environmental
crisis is to preserve functional diversity with the hope that ecosystems and
species pools will increase their chances against future environmental
disturbances. To complement neontological perspectives, an interesting
approach is to track functional faunas over deep timescale and to evaluate the
resilience of functional-diverse systems during past events of ecological
disturbance. To do so, we investigated functional morphology trends of
Iberian peninsula macromammals during the last 20 my. Our dataset includes
functional information for 386 species grouped in 102 functional entities (i.e.,
unique combinations of functional traits). We use network analysis
framework to assess the functional evolution of these faunas. Besides, we
estimate changes in functional disparity, functional redundancy and functional
vulnerability, and compare these trends with speciation and extinction
dynamics over the analyses interval. Using network analysis community
detection algorithms we identified 11 “functional communities”, defined as
groups of localities that harbor similar functional entities (FE) over time. We
observe the substitution of these communities during the studied time interval
in relation to changes in functional diversity. Functional redundancy peaks
were followed by accelerating extinction and a marked species lost, typically
extirpating species with the same functional ecology. The resulting system
show low functional redundancy, and eventually would rebound its resilience
by gaining species with existing ecological roles. In terms of FE, the recovery
after episodes of functional depletion were followed by a stasis or slow
recovery. In particular, we observe periods of sustained positive and moderate
diversification rates, fueled by a progressive increase in FE and broadening of
the multivariate functional space (a pattern observed between 14-9, and 6-
1Ma). Coinciding with these patterns we observed the replacement of highly
diverse functional communities by less diverse ones. After the extinction
event around 9 Ma, the system underwent an increase in functional disparity
and richness at the expense of increasing its functional vulnerability (many
ecological roles played by just one species), which enhanced the biotic
collapse of the Iberian faunas during the Messinian Salinity Crisis. We show
that the use of network analysis in paleobiology is not limited to taxonomic
entities, but can also be successfully applied to functional units.

Grant Information:

This project was funded by the Deutsche Forschungsgemeinschaft, the Talent
Attraction Program of the Madrid Government, and the Marie Sklodowska-
Curie Program.
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Technical Session XX (Saturday, October 12, 2019, 2:00 PM)

BIOMECHANICAL RELEASE: LOADING REDUCTION AS A
PATHWAY FOR MORPHOFUNCTIONAL CHANGE IN THE
SKELETONS OF VERTEBRATES ACROSS EVOLUTIONARY
TRANSITIONS IN HABITAT

BLOB, Richard W., Clemson University, Clemson, SC, United States of
America; YOUNG, Vanessa K., St. Mary's College, Notre Dame, IN, United
States of America; MUNTEANU, V D., Clemson University, Clemson, SC,
United States of America; MAYERL, Christopher J., NEOMED, Rootstown,
OH, United States of America; DIAMOND, Kelly M., Clemson University,
Clemson, SC, United States of America; KAWANO, Sandy M., CSU Long
Beach, Long Beach, CA, United States of America

The relationship between structure and function is a central paradigm for
understanding the diversity of biological form. For the skeletons of
vertebrates, one of the main required functions is bearing the loads imposed
by the actions of muscles and support of body weight. Differences in such
loads across species are often viewed as a factor that contributes to differences
in the shapes of their skeletal elements. One of the main sources of variation
in loading across taxa is differences in the physical conditions imposed by
how organisms move through different habitats. During evolutionary habitat
transitions, changes in loading conditions might impose selection that could
favor corresponding changes in skeletal morphology. For example, the limb
bones of modern sprawling tetrapods are exposed to high torsional loads
during walking on land. In this context, evolutionary changes in limb bone
shape during the invasion of land by tetrapods, from a blocky to a tubular
morphology, could be viewed as changes that improve resistance to torsion.
However, as a counterpoint to transitions in which increases in particular
loading regimes favor specific changes in skeletal morphology, the invasion
of habitats in which loads decrease might allow a “biomechanical release”
from demands, providing an opportunity for skeletal structure to diversify. We
tested this possibility by recording limb bone strains from swimming and
walking turtles and using X-ray Reconstruction of Moving Morphology
(XROMM) to evaluate long axis rotation of the proximal limb bones. These
recordings showed much lower torsion during swimming than during
terrestrial walking. Thus, release from the biomechanical demand of resisting
torsion may have led to conditions that enabled the evolution of limb bone
shapes other than tubes suited to resist torsion, such as the flat limbs found in
flapping lineages like sea turtles. However, some shape changes in new
habitats might evolve despite disadvantageous changes in loading. For
example, the limbs of arboreal taxa are often longer than those of terrestrial
relatives, and longer bones typically have a greater risk of failure during
running over level ground. Our data show this risk is not reduced by loading
changes in arboreal habitats: strain data from the femur of green iguanas show
higher, not lower, loads during climbing behaviors. Thus, although loading
may have mediated the evolution of bone shape during some transitions,
tradeoffs with functional demands other than loading may also have shaped
bone design in other environments.

Technical Session IX (Thursday, October 10, 2019, 3:45 PM)

NEW TERRESTRIAL VERTEBRATES FROM THE PALEOGENE
OF INDONESIA

BLOCH, Jonathan I., Florida Museum of Natural History, University of
Florida, Gainesville, FL, United States of America; ZAIM, Yahdi, Institute of
Technology Bandung, Bandung, Java, Indonesia; KALTHOFF, Daniela C.,
Swedish Museum of Natural History, Stockholm, Sweden; BOURQUE, Jason
R., Florida Museum of Natural History, University of Florida, Gainesville,
FL, United States of America; BROCHU, Christopher A., University of lowa,
Towa City, IA, United States of America; HEAD, Jason J., University of
Cambridge, Cambridge, United Kingdom; BOYER, Doug M., Duke
University, Durham, NC, United States of America; ZONNEVELD, John-
Paul, University of Alberta, Edmonton, AB, Canada; CIOCHON, Russell L.,
University of ITowa, Towa City, TA, United States of America; GUNNELL,
Gregg F., Duke University, Durham, NC, United States of America

Wallace’s Line today demarcates the separation between an Asian biotic
province in northern Oceanic Southeast Asia (OSEA) and an Australian biotic
province in southern OSEA, thought to have resulted from northward
movement of the Indo-Australian plate towards and along the Sunda Shelf.
Terrestrial Paleogene vertebrates from OSEA have been largely unknown,
limiting our ability to understand the timing of the development of this
biogeographic pattern. Recent fieldwork (2012-2014) in West Sumatra has
resulted in recovery of a diverse array of terrestrial Paleogene vertebrates
contemporary with the initial emergence of the Sunda Shelf Islands. Fossils
come from the Ombiliin Basin in the Barisan Mountain Range at Tanahsirah
Village Road Cut locality. The fossil bearing layer is in the lower part of the
late Eocene/early Oligocene Sawahlunto Formation characterized by thin coal
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seams in a rooted siltstone, mudstone and limestone succession interpreted as
marginal lacustrine.

Fossil turtles are the first known from the Paleogene of Indonesia and include:
Geoemydidae (old world pond turtles); Testudinidae (land tortoises); and
Trionychidae (soft-shelled turtles), the latter with a finely pitted and
posteriorly multi-keeled carapace similar to forms found in Asia today.
Crocodyliform fossils include a partial braincase, postcrania, osteoderms, and
teeth of at least one crocodyloid and several teeth with serrations similar to
those of ziphodont planocraniids, which are also known from the Paleogene
of Asia. A single precloacal vertebra represents the oldest record of anilioid
snakes in Southeast Asia. Although incomplete, the specimen appears to be
anatomically distinct from extant Cylindrophis, and demonstrates that the wet
tropical soil habitats of extant taxa were present on the emerging Sunda Shelf
during the Paleogene. The first definitive mammal, a single rodent incisor,
was recovered in 2014. The enamel microstructure has a unique combination
of characteristics that suggest possible affinities to a ctenodactyloid-
hystricognath clade. We also found a podocnemidid pleurodire (side-necked
turtle), the first record from OSEA, from the middle to late Eocene Tanjung
Formation in southwestern Kalimantan indicating that further exploration in
the Paleogene of Indonesia is likely to be successful.

Discovery of a Paleogene terrestrial vertebrate fauna with Asian affinities is
consistent with tectonic reconstructions that suggest a later Oligocene contact
between the Sunda Shelf and Australia.

Grant Information:
National Geographic Society Grants W223-12 & 227-13 (to GFG, RLC),
Grant from the Gordon Getty Foundation (to GFG, RLC)

Regular Poster Session IT (Thursday, October 10, 2019, 4:15 - 6:15 PM)

A PATHOLOGIC TURTLE SHELL FROM THE PALEOGENE
UPPER HORNERSTOWN FORMATION AT THE EDELMAN
FOSSIL PARK, GLASSBORO, NEW JERSEY

BOLES, Zachary M., Rowan University, Glassboro, NJ, United States of
America; HEIERBACHER, Michael, Edelman Fossil Park of Rowan
University, Glassboro, NJ, United States of America

Shell lesions and other pathologies are not uncommon in extant turtles,
especially aquatic species. Pathologies have also been noted in several fossil
turtles, although more in-depth studies and descriptions are lacking. Recently,
an associated skeleton of the sea turtle, Catapleura repanda, was excavated
from the Upper Hornerstown Formation at the Edelman Fossil Park in
Glassboro, New Jersey. The specimen consists of at least six costals, six
peripherals, plastron elements, pubes, ilia, a limb bone, and other bone
fragments. Pathologic pitting, holes, and excess bone growth are present in
several of the costals and are restricted to the medial one-third of the elements.
Some lesions present as smooth-walled depressions on the dorsal surface of
the costals. The nearly circular pits range in size from 12 to 20 mm in diameter
and approximately 9 mm deep. On the ventral surfaces of these bones, there
is a complimentary ‘bulge’ directly beneath the pits. In other instances, the
bone has been completely resorbed, resulting in a hole in the bone. The edges
of these holes are smooth and intact indicating that they are not taphonomic
artifacts. A slightly raised rim is present around portions of the holes on the
dorsal surface. On another costal, there is a cluster of two large ovoid pits and
asmall circular pit. The smaller lesion is ~5 mm in diameter whereas the larger
ovoid lesions are between 14 and 20 mm in maximum diameter. On the ventral
surface of this costal, there is excess bone growth, giving the bone a
roughened or filigree texture.

The etiology of turtle shell lesions is highly debated, and a confident
identification may only be possible in living turtles in clinical settings.
Consequently, this specimen is identified as having shell disease, a broad term
that describes various types of damage to the shell of turtles. Possible causes
include bacterial, algal, or fungal infections or healed bite-marks from failed
predation attempts. The location and distribution of the lesions seems to rule
bite-marks or scrapes from rocky substrates. The filigree texture seen on the
ventral surface of the one costal is consistent with osteomyelitis and suggests
that the lesions are the result of some type of infection.

Technical Session IX (Thursday, October 10, 2019, 2:15 PM)

NEW INSIGHTS ON LEPIDOSAUR EVOLUTION AS INFORMED
FROM EVOLUTIONARY RATES AND DISPARITY ANALYSIS

BOLET, Arnau, University of Bristol, Bristol, United Kingdom; STUBBS,
Thomas L., University of Bristol, Bristol, United Kingdom; HERRERA-
FLORES, Jorge A., University of Bristol, Bristol, United Kingdom;
BENTON, Michael J., University of Bristol, Bristol, United Kingdom

Lepidosaurs (squamates and rhynchocephalians) form one of the most
speciose clades of tetrapods. Despite their success in terms of both taxonomic

and morphological diversity, the early evolutionary history of lepidosaurs and
timings of morphological expansions are poorly understood. Here, we provide
new insights on the evolutionary history of lepidosaurs from a
macroevolutionary perspective. For this, we performed multiple evolutionary
rates and disparity analyses using morphological data matrices as the source
of information. Despite a very poor Middle and Late Jurassic fossil record for
squamates (which is even more underrepresented in morphological matrices,
where complete and informative specimens are favored), our results suggest
there was a notable evolutionary radiation during this time. Disparity analyses
show that there was a great expansion of morphospace among lepidosaurs in
the Middle-Late Jurassic, coinciding with the confluence of all major
morphotypes. This morphospace does not undergo great modifications in
subsequent times, only slightly expanding and becoming more densely
populated. Some metrics of relative disparity through time point to the
Middle-Late Jurassic as the interval of maximal disparity, or, alternatively,
show this time as an inflection point initiating steadily rising disparity towards
the present. Evolutionary rate analyses record a first spike of high rates in the
Late Jurassic, and a second in the Late Cretaceous. Despite the appearance of
several new clades in the Late Cretaceous, we regard this second spike as more
problematic, as denser sampling can result in inflated rates because of the
associated shortening of branches. In summary, a sudden increase in
morphospace, a spike representing high rates of morphological evolution, and
the presence of the earliest fossil occurrences of many crown groups, all point
to a great adaptive radiation occurring no later than the Middle-Late Jurassic.
Signals for a great evolutionary radiation persist when rhynchocephalians are
removed, suggesting that it is highly related to the evolution of squamates. A
Jurassic squamate radiation had been suggested only on the basis of the crude
analysis of the composition of the fossil record, but we provide further support
for this interpretation from analyses that need fewer a priori assumptions.
Despite the recovered high rates in the Late Cretaceous, our results do not
support an adaptive radiation of squamates linked to the Cretaceous
Terrestrial Revolution.

Grant Information:
AB is funded by a Newton International Fellowship (NF170464)

Regular Poster Session III (Friday, October 11, 2019, 4:15 - 6:15 PM)

NEW EMBRYOLOGICAL AND PALEONTOLOGICAL EVIDENCE
SHEDS LIGHT ON THE EVOLUTION OF THE
ARCHOSAUROMORPH ANKLE

BONA, Paula, Universidad Nacional de La Plata, La Plata, Argentina;
EZCURRA, Martin D., Museo Argentino de Ciencias Naturales "Bernardino
Rivadavia", CABA, Argentina, FERNANDEZ BLANCO, Victoria,
Universidad Nacional de La Plata, La Plata, Argentina

The homology and evolution of the archosaur ankle is a controversial topic
that has been deeply studied using both fossil and extant evidences. In stem-
archosaurs, the astragalus and calcaneum form the ancestral proximal tarsus
and a single ossification composes the centrale series. In more recent stem-
archosaurs, the centrale is incorporated to the proximal row contacting
laterally the astragalus. This bone is subsequently lost as an independent
ossification before the split between birds and crocodyles, but the
evolutionary fate of this element remains mostly unexplored. Here, we
combine embryological and paleontological data and morphogeometric
analyses to test the hypothesis of loss of the centrale or, alternatively, its
incorporation into the archosaurian astragalus. Our results support that the
centrale has been incorporated into the archosaur astragalus and contradict the
presence of a tibiale in bird embryos. The latter bolsters previous
embryological studies that have concluded that the tibiale never develops in
amniotes.

Grant Information:
Préstamo BID-PICT 2019-0159 (PB)

Technical Session IX (Thursday, October 10, 2019, 3:15 PM)

EXPLORING ELBOW KINEMATICS OF THE CENTRAL BEARDED
DRAGON (POGONA VITTICEPS) USING XROMM: IMPLICATIONS
FOR  ANCESTRAL AMNIOTE ELBOW FUNCTIONAL
MORPHOLOGY

BONNAN, Matthew F., Stockton University, Galloway, NJ, United States of
America; CRISP, Lexi M., Stockton University, Galloway, NJ, United States
of America; BARTON, Ashley, Red Bank Veterinary Hospital, Mount Laurel,
NJ, United States of America; DIZINNO, Jenna, Stockton University,
Galloway, NJ, United States of America; MULLER, Kelly, Stockton
University, Galloway, NJ, United States of America; SMITH, Justine,
Stockton University, Galloway, NJ, United States of America; WALKER,
Jenna, Stockton University, Galloway, NJ, United States of America
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Lizards are a successful group of squamate reptiles that retain the non-erect
limb posture of the ancestral amniote. Thus, understanding lizard locomotion
has far-reaching implications for inferring ancestral limb posture and range of
movement in both reptiles and mammals. Despite decades of research on
lizard locomotion, the mechanics of the elbow joint and its relationship to
manus orientation remain understudied. Previous studies on monitor lizards
have inferred from dissection and X-ray cine that manus pronation is dictated
by long-axis rotation of both the radius and ulna relative to the humerus. To
further explore the kinematics of the lizard elbow, we used XROMM (X-ray
Reconstruction of Moving Morphology) to explore elbow movements in the
central bearded dragon, Pogona vitticeps, a docile and hardy lizard native to
Australia. Lizards were trained to walk on a trackway, and videofluoroscopes
captured their movements from two calibrated perspectives. Tantalum
markers were affixed to the forelimb and body axis with medical tape to
improve accuracy and semi-automate the reconstructions. Our results show
that during stance (the portion of the step cycle when the manus is in contact
with the ground and the forelimb is retracted), the radius and ulna both rotate
laterally on their long-axes relative to the humerus, especially during elbow
flexion. Given that the radial and ulnar condyles of the humerus have different
morphologies, the antebrachial bones follow different paths at the elbow,
resulting in their distal ends moving in opposite directions. Collectively, these
movements of the radius and ulna maintain palmar contact of the manus with
the ground during stance in what can be described as the squamate equivalent
of pronation. At the end of stance and the beginning of swing (the portion of
the step cycle where the manus is lifted off the ground and the forelimb is
protracted), the long-axis rotations of the radius and ulna reverse, rotating
medially relative to the humerus, allowing the manus to supinate. Our data are
in agreement with previous work on the elbows of montior lizards which
showed a similar pattern of antebrachial movements. We find it significant
that manus pronation is maintained in part through movements of the radius
and ulna (lateral long axis rotation) typically associated with supination in
birds and (at least for the radius) in mammals. Our data suggest that we need
more models and examples of elbow kinematics across reptiles and mammals
to enhance our understanding of the ancestral mechanism for amniote
pronation and supination.

Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

LIFE HISTORY PATTERNS IN EARLY JURASSIC DINOSAURS
FROM SOUTH AFRICA

BOTHA, Jennifer, National Museum, Bloemfontein, South Africa;
CHAPELLE, Kimberley, University of the Witwatersrand, Johannesburg,
South Africa; WEISS, Bailey, University of the Free State, Bloemfontein,
South Africa; CHOINIERE, Jonah N., University of the Witwatersrand,
Johannesburg, South Africa

The end-Triassic mass extinction (ETE) was one of the five most catastrophic
mass extinction events in Earth’s history, witnessing the loss of non-
crocodylomorph pseudosuchians, phytosaurs, and most non-mammalian
therapsids. The radiation of Late Triassic and Early Jurassic dinosaurs
suggests that they were not negatively affected by the extinction event, but the
difficulty in finding body fossils in a complete or near-complete sequence
containing the ETE has hampered our understanding of ecosystem
reorganization during this time. The Elliot Formation in South Africa contains
an excellent continental record of uppermost Triassic and lowermost Jurassic
strata with abundant dinosaur fossils, providing an opportunity to examine the
life histories of dinosaur taxa that lived during the earliest Jurassic post-
extinction environment. Osteohistology in vertebrates can be used to assess
life histories because it is known to reflect growth rates and patterns,
ontogenetic stages, reproductive maturity, biomechanical adaptations,
lifestyles and potentially the effects of significant environmental perturbation
on growth. High mortality rates affect populations in unstable, resource-
limited environments such as those that form during mass extinction events,
and species exhibiting different life history strategies might be expected to
respond differently to critical biotic or abiotic factors. We examined the
osteohistology of several dinosaur taxa from the earliest Jurassic Elliot
Formation including ornithischians, theropods and the abundant
sauropodomorph Massospondylus to assess their life history patterns. All taxa
reveal rapidly forming, highly vascularized fibrolamellar bone tissues
intermittently interrupted by temporary decreases (annuli) or cessations
(Lines of Arrested of Growth) in growth. However, Massospondylus and the
ornithischian Lesothosaurus reveal a degree of developmental plasticity in the
form of irregularly spaced growth marks showing inconsistent periods of
rapid growth throughout ontogeny. Ontogenetic plasticity may have been a
key feature in allowing these dinosaurs to have had a high rate of survival
during the post-extinction earliest Jurassic environment following the ETE.
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Regular Poster Session III (Friday, October 11, 2019, 4:15 - 6:15 PM)

NASAL PASSAGE GROWTH THROUGH ONTOGENY IN THE
LAMBEOSAURINE PARASAUROLOPHUS (ORNITHOPODA:
DINOSAURIA)

BOURKE, Jason, New York Institute of Technology College of Osteopathic
Medicine at A-State, Jonesboro, AR, United States of America; GATES,
Terry A., North Carolina State University, Raleigh, NC, United States of
America; ZANNO, Lindsay, North Carolina Museum of Natural Sciences,
Raleigh, NC, United States of America

The cranial crest of Parasaurolophus is a signature feature of the genus. As
with all lambeosaurines, this crest housed remarkably elongate nasal passages
at least twice the length of the crest itself. Published CT scans of the
ontogenetically youngest known Parasaurolophus skull (RAM 14000;
Raymond M. Alf Museum of Paleontology at the Webb Schools, Claremont,
California, U.S.A. ) from the Late Cretaceous Kaiparowits Formation (Grand
Staircase-Escalante National Monument, Utah) indicated that the crest
originated in juveniles as a modest expansion of the cranium with some of the
initial airway shape already present. However, incomplete preservation left
some anatomical details uncertain. To better determine airway shape in
juveniles of the genus, we constructed a composite crest from several subadult
to adult Parasaurolophus specimens recovered from the Kaiparowits
Formation. Using geometric-morphometric-based landmarking of the
overlying cranial bones, we digitally morphed the crest of the more mature
individuals to fit the juvenile shape of RAM 14000. The morphed cranial
bones were used as guides for the underlying airway, resulting in equal
morphing of the nasal passage. Our results show a much-reduced nasal
passage that retains the signature curves of the genus, with prevalent dorsal
ascending and ventral ascending tracts. Our morphed nasal passage differs
slightly from previous interpretations of RAM 14000, with the extensive
lateral diverticulum now a continuation of the dorsal and ventral ascending
tracts. An extra nasal loop deep within the cranium of the composite adult
specimen was retained in the morphed juvenile airway. Poor preservation in
this region of the RAM 14000 cranium makes it difficult to determine if this
loop was osteologically bounded or if this was an artifact of the morphing
process. Resonance calculations of this longer, juvenile nasal passage resulted
in slightly lower harmonic frequencies than originally estimated for RAM
14000, albeit still higher than the harmonic frequencies calculated for the
adults. Our revised interpretation suggests that the basic shape of the nasal
passage in Parasaurolophus was in place prior to hatching, and that regional
nasal passage length change occurred through ontogeny.

Technical Session XVIII (Saturday, October 12, 2019, 2:30 PM)

EXPLORING LATE CRETACEOUS PATTERNS OF TAXONOMIC
AND ECOLOGICAL DIVERSIFICATION AMONG NORTH
AMERICAN STEM  MARSUPIALS (PEDIOMYIDS AND
ALPHADONTIDS)

BRANNICK, Alexandria L., University of Washington, Seattle, WA, United
States of America; FULGHUM, Henry Z., University of Washington, Seattle,
WA, United States of America; SMITH, Stephanie M., Field Museum,
Chicago, IL, United States of America; WILSON, Gregory P., University of
Washington, Seattle, WA, United States of America

Metatherians (the clade that includes marsupials and their closest therian
relatives) exceeded eutherians (the clade that includes placentals and their
closest therian relatives) in taxonomic richness prior to the Cretaceous-
Paleogene mass extinction. In North America, metatherians underwent a
Cretaceous taxonomic radiation, in which five major lineages diverged by the
Albian-Cenomanian—late Santonian (100-85 Ma). However, in contrast to
their taxonomic diversity, North American Cretaceous metatherians have
been conventionally viewed as having little dietary diversity and have been
seen as mostly insectivorous. To assess the amount of ecological expansion
metatherians underwent during the Cretaceous, as well as how patterns of
dietary diversification relate to patterns of taxonomic richness through time,
we analyzed metatherian dental morphology and function within a temporal
and phylogenetic framework.

We generated 3D digital elevation models (DEMs) from microCT data of
extant and fossil metatherian molars to characterize dietary ecology. We
focused this pilot study on only pediomyid and alphadontid metatherians; we
sampled upper third molar specimens of eight pediomyid species and 12
alphadontid species from the Santonian- to Maastrichtian. Our extant sample
consists of 25 mammalian species that span a variety of dietary ecologies.
Extant sampling included both marsupial and placental taxa, as the methods

67



68

used to assess dietary ecology are assumed to be homology-free. From the 3D
DEMs of the sampled fossil specimens, we quantified morphological disparity
and inferred diet from dental topographical measures (DTM), including relief
index, Dirichlet normal energy, and orientation patch count—all of which
have been shown to correlate with diet in extant mammalian taxa. Preliminary
results show that pediomyids have higher values of disparity—calculated as
the variance of each DTM-—than present in alphadontids. This dietary
expansion of pediomyids may be related to the broadly concurrent ecological
radiation of angiosperms. Increased ecological richness of angiosperms may
have provided new dietary niches for these metatherians to exploit. Because
dietary expansion appears to coincide with taxonomic diversification, our
results may imply that dietary ecology expansion may be a driving factor
behind the taxonomic diversification seen in at least pediomyids.

Grant Information:

The National Science Foundation (NSF-EAR-1325674), The Paleontological
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Regular Poster Session IV (Saturday, October 12, 2019, 4:15 - 6:15 PM)

INSIGHTS INTO DINOSAUR TRACKING IN THE 21ST CENTURY
USING PHOTOGRAMMETRIC ICHNOLOGY AND
NEOICHNOLOGY OF EMUS

BREITHAUPT, Brent H., Bureau of Land Management, Cheyenne, WY,
United States of America; MATTHEWS, Neffra A., US Bureau of Land
Management, Denver, CO, United States of America; GREEN, Todd L.,
Oklahoma State University, Tulsa, OK, United States of America;
BELVEDERE, Matteo, San Vito di Cadore, Italy

Over the course of the past 20 years, Middle Jurassic (Bathonian) dinosaur
tracks have been intensively documented in the northern Bighorn Basin of
Wyoming. Evolving state-of-the-art geospatial techniques were used to
capture 3D data for scientific, interpretive, and management purposes. Close-
range photogrammetry was used for the proper documentation, preservation,
and assessment of ichnologicalresources in this region, as stereo images have
the quality, reliability, and authenticity necessary for scientific use. To better
understand the taphonomic, ontogenetic, and behavioral implications of these
fossil footprint data, neoichnologicstudies were undertaken.

In particular, field observations of modern emus (Dromaius novaehollandiae)
making tracks and trackways, provided direct comparison of the actions and
activities of trackmakers with the traces they leave. To that end, various
ichnological datawere collected from Australia’s national bird (i.e., emu) of
various ages, sothat track formation could be better understood and footprint
growth curvesdeveloped. Footprint length scaled well with age, weight, and
other variables. Inaddition, observations of modern ground birds provide
insight into thecomplexities associated with gaits. Although most theropod
trackways representwalking gaits, it is apparent that trackways may not
always representcontinuous movement, as some animals may stop midstride
(e.g., “start-stopwalking”), which is not preserved in ichnite morphology.
Also, puzzling trackways, such as those with pace angulations greater than
180 degrees (e.g., crossovers) and seemingly random orientations in
dinoturbated areas, relate to those of modernratites observing and interacting
with their environment (e.g., “observationaldirectionality and crossover
stepping”). These studies assist in the understandingof spacing, movement
patterns, age distributions, and community dynamics, representedby
footprints. The Middle Jurassic Sundance Formation Vertebrate
IchnofaunalProvince of the Bighorn Basin (where thousands of
Carmelopodus undertracks are arranged into hundreds of trackways) provides
evidence for a monotaxonomic population of tetanuran theropods travelingin
gregarious family groups. Here and other places around the world,
neoichologicaland photogrammetric ichnological studies are being used to
help unravelnumerous ichnological complexities and provide a unique
glimpse of the paleoecology, paleobiology, and paleoethology of dinosaur
communities.

Symposium: Origin of a Sunburnt Country (Saturday, October 12, 2019,
8:15 AM)

DIETARY NICHE SEPARATION IN LATE MIOCENE TO RECENT
HYPSELODONT WOMBATS

BREWER, Philippa, The Natural History Museum, London, United Kingdom

Hypselodont (euhypsodont) teeth have evolved multiple times in distantly
related mammals. New dental material is continuously added to the base of
hypselodont teeth during life to compensate for high rates of wear at the
occlusal surface. There is a positive correlation between the presence of
hypselodont cheek teeth and a grazing diet (i.e., monocotyledonous plants

forming >90% of food intake) owing to the abrasive nature of ingested
phytoliths and/or grit.

Wombats (Vombatidae, Diprotodontia) are the only Australian marsupials to
have evolved hypselodont cheek teeth and all three extant species are grazers.
Hypselodonty evolved in wombats in the Tortonian (late Miocene) and from
the beginning of the Pliocene all known wombats have hypselodont cheek
teeth. As a result of this all Plio-Pleistocene wombat species are assumed to
have been grazers; however, this has never been explicitly tested and the
alternative explanation, that one or more taxa incorporated significant
amounts of browse in their diet, is tested here.

Mesowear is a technique that evaluates the relative degree of abrasive and
attritional tooth wear using cusp height and sharpness. The resultant
mesowear score can be used as a proxy for the relative degree of browse and
graze in the diet of herbivorous mammals. The shape of the muzzle of many
herbivores is also correlated with the relative amounts of browse/graze in the
diet. These proxies are used here to see if a mixed feeding signal (<90% graze
and >10% browse) can be detected in living and fossil hypselodont wombat
taxa.

The results show that significant (p<0.05) differences in mesowear scores and
muzzle shape exist between wombat taxa. In extant wombats, taxa which
consumed a greater proportion of young leafy growth in the diet had lower
mesowear scores (less abrasion) overall than those which incorporated a
greater proportion of stems, roots and old growth (reinforcing the results of
an earlier study using a broader taxonomic data set). Muzzle shape was only
weakly correlated with diet. Molars of the late Miocene to Pleistocene
plesiomorphic wombat, Warendja, have a strong attritional signal; whereas
molar wear in living wombats is strongly abrasive. Extension of the analysis
to other Plio-Pleistocene wombats results in a series of hypotheses which can
now be tested using additional techniques such as microwear. Potential
correlation between occurrences of these taxa in the fossil record and climate
change is discussed.

Symposium: From Molecules to Macroevolution (Wednesday, October 9,
2019, 8:00 AM)

TRENDS IN SOFT TISSUE PRESERVATION AND ITS ROLE IN
REVEALING THE HISTORY OF LIFE

BRIGGS, Derek E., Yale University, New Haven, CT, United States of
America; WIEMANN, Jasmina, Yale University, New Haven, CT, United
States of America

The common perception of the vertebrate fossil record is bones, scales and
teeth and, more rarely, eggshell. Associated biomolecules and their potential
significance have received relatively little attention with the exception of
ancient DNA and its celebrated applications. In this respect research on fossil
vertebrates differs from that on invertebrates and plants where organic
cuticles, for example, are a much more significant component of the fossil
record. Analyses of fossil samples and experiments have shown how lipids in
arthropod cuticles and leaves are transformed into longer chain hydrocarbons
with a higher preservation potential. Conodont elements have long been used
both in biostratigraphy and as an indicator of thermal maturity based on
diagenetic color change in their organic components but without the
realization that organics in familiar vertebrate hard tissues are similarly
affected. The neglect of biomolecules in fossil vertebrates was a result, at least
in part, of a poor understanding of taphonomy — what settings favor
biomolecular preservation in vertebrate tissues and what processes are
involved — and limited analytical approaches. Recent discoveries have
transformed the potential utility of biomolecules in vertebrate fossils. The
pigment melanin has been shown to be one of the most degradation resistant
biomolecules, which can survive largely intact at least as far back as the
Jurassic. Fossilized melanin has provided a method for reconstructing color
in fossil vertebrates both within and outside melanosomes (the organelles
preserved in fossil fur and feathers). Just as significant is the demonstration
that vertebrate hard tissues in particular sedimentary settings sequester soft
tissue remains. The composition of this material (protein, lipid, and
polysaccharide fossilization products) retains a chemosystematic signal that
is diagnostic of particular taxa and reflects affinities and metabolic rate. Such
data can enhance paleoecological reconstructions, inform phylogenies, and
assist in the placement of problematic taxa. Combined with new analytical
approaches, ancient biomolecules in vertebrate hard tissues have the potential
to provide increasingly powerful complementary evidence to fossil remains
in revealing the history of vertebrate life.

Technical Session IV (Wednesday, October 9, 2019, 2:30 PM)
TOOTH REPLACEMENT RATES IN HETERODONT REPTILES

BRINK, Kirstin, University of British Columbia, Vancouver, BC, Canada;
RICHMAN, Joy, University of British Columbia, Vancouver, BC, Canada
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Tooth replacement frequency in polyphyodont animals is tightly correlated
with tooth function, diet, and dental evolution. The tooth replacement process
involves perfect timing between initiation, development, eruption, and
shedding. A common method used to calculate replacement rates in fossils is
the examination of histological sections or high resolution microCT scans to
count lines of von Ebner in the dentine of sequential teeth at one tooth
position, which gives an estimate of the time between the initiation of each
tooth. The rate calculated for that tooth position is often averaged to get an
estimate of tooth replacement rates for the whole mouth. This is generally not
a problem for animals with homodont dentitions, where teeth are the same
size and shape around the mouth. However, this could be problematic for
animals with heterodont dentitions, where teeth of different sizes may have
different developmental times, and therefore estimates of tooth replacement
rates based on one tooth position may not be an accurate representation of the
whole mouth.

To test whether animals with heterodont dentitions have different tooth
replacement rates based on position in the mouth, a dataset of X-rays collected
in the 1950s and ‘60s at the Royal Ontario Museum, Toronto,
was examined. X-rays from Dracaena (n=2), Varanus (n=2), Teius (n=2),
and Alligator (n=2) were collected monthly or bimonthly for up to two years.
For this study, the X-rays were examined for presence or absence of
replacement teeth, and shedding events were scored over the data collection
interval. Results show that larger teeth have longer development times than
smaller teeth, however, eruption and shedding times are uniform between
positions around the mouth. For example, in Dracaena and Alligator, a tooth
at each position is shed once a year, however, the large molariform and
caniniform teeth take eight months to develop while the smaller conical teeth
take two months. These data suggest that, surprisingly, calculations of tooth
replacement in heterodont animals based on one tooth position might in fact
be accurate, as it is actually the timing of tooth development that differs
between tooth positions while shedding frequencies are consistent. These
differences in tooth development times may be key to understanding how
variation in tooth morphology arises over evolutionary timescales, such as the
differences between premaxillary and maxillary teeth in homodont animals,
or more pronounced tooth modules, such as incisors, canines, and molars in
mammals.

Grant Information:
NSERC Banting Postdoctoral Fellowship and American Association of
Anatomists Short-Term Visiting Scholarship to KSB

Technical Session XIII (Friday, October 11, 2019, 2:15 PM)

STILL STRANGER THINGS: MICRO CT IMAGING OF 3D
DREPANOSAUR SKULLS AND SKELETONS (SAINTS & SINNERS
QUARRY, LATE TRIASSIC, EOLIAN/INTERDUNAL NUGGET
FORMATION) REVEALS BIZARRE AND NOVEL
MORPHOLOGIES INCLUDING A BEAK COMBINED WITH
TRANSVERSELY WIDE TEETH, SAUROPOD-LIKE PNEUMATIC
DORSAL VERTEBRAE, A CHEVRON THAT ARTICULATES WITH
THE PELVIS, AND TRIPODAL ADAPTATIONS

BRITT, Brooks B., Brigham Young University, Provo, UT, United States of
America; PRITCHARD, Adam C., National Museum of Natural History,
Washington, DC, United States of America; CHURE, Daniel J., Retired,
Jensen, UT, United States of America; ENGELMANN, George F., University
of Nebraska, Omaha, Omaha, NE, United States of America; SCHEETZ,
Rodney D., Brigham Young University, Provo, UT, United States of America;
THEURER, Brandon C., Brigham Young University, Provo, UT, United
States of America; ESPLIN, Rebecca B., Brigham Young University, Provo,
UT, United States of America

With a bird-like head, mole-like arms, and a "claw" at the end of the tail,
derived drepanosaurs (lizard-sized neodiapsids) are highly enigmatic.
Multiple 3D skeletons of a new drepanosaur taxon from Utah provides
insights into this clade, previously known from flattened skeletons and
isolated 3D elements.

The rostrum of the skull is edentulous with elongate nares (>50% of rostrum).
Teeth are transversely broad. Upper tooth rows are offset medially with the
posteriormost upper teeth separated from the jugal by a broad suborbital
fenestra. Mandibular rami are fused and rostrally edentulous. The dentary
teeth extend nearly to the posterior end of the mandible, and the tooth row is
rotated medially along its long axis. The jaw joint is ventral to the tooth row.
The quadrate tapers dorsally, lacks a cephalic condyle articulation with the
squamosal, and lacks a posterior concavity, indicating the absence of an
external ear. The frontal and parietal are large and their endocranial
contributions dorsally inflated.

Dorsal vertebrae are lightly built. The ventral portion of the anterior cotyle of
the centrum is absent, perhaps facilitating hyperflexion. Dorsal vertebrae are
convergent with sauropod vertebrae in having proportionally large, pneumatic
ventrolateral fossae on the centrum and elongate fossae and thin laminae on
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the neural arch. The apices of the neural spines of dorsals 2-3 are
anteroposteriorly elongated, transversely thick, and fused into a “notarium”
with a sulcus on each side of the elongated spine of 2 that receives the tip of
the rod-like scapulae.

Contra other drepanosaurs, the ilium has large anterior and posterior blades
and chevron 1 is elongate, extending ventrally to the level of the ischia.
Anteriorly, it is laterally wide and posteriorly bladiform terminating ventrally
in a plate. When the tail is ventroflexed (and the tail “claw” in a substrate) this
plate abuts the elongate ischia, firmly bracing the tail to the pelvis to form,
along with the large feet, a tripod stabilizing the rigid tubular trunk during
scratch digging with the arms. This tripodal stance is further facilitated by
large iliac blades that act as the origins of large muscles to bridge the body
and tail.

The Utah taxon inhabited playa flats in an enormous dunefield. Such finds
increasingly show that although drepanosaurs were highly specialized they
were ecologically diverse, geographically widely distributed, and were
common constituents of Late Triassic faunas.

Grant Information:
Smithsonian Peter Buck Fellowship to Adam Pritchard

Regular Poster Session III (Friday, October 11, 2019, 4:15 - 6:15 PM)

GIANT DWARF CROCODILES - A NEW CLADE OF
OSTEOLAEMINE CROCODYLIDS FROM THE MIOCENE OF
KENYA

BROCHU, Christopher A., University of lowa, lowa City, IA, United States
of America; ADAMS, Amanda, University of Iowa, Iowa City, IA, United
States of America; BENEFIT, Brenda, New Mexico State University, Las
Cruces, NM, United States of America; GROSSMAN, Ari, Midwestern
University, Glendale, AZ, United States of America; KIRERA, Francis,
Mercer University, Macon, GA, United States of America; LEHMANN,
Thomas, Senckenberg Forschungsinstitut und Naturmuseum, Frankfurt am
Main, Germany; LIUTKUS-PIERCE, Cynthia, Appalachian State University,
Boone, NC, United States of America; MCCROSSIN, Monte, New Mexico
State University, Las Cruces, NM, United States of America; MCNULTY,
Kieran P., University of Minnesota, Minneapolis, MN, United States of
America

Crocodiles are commonly found in late Cenozoic fluviolacustrine deposits
throughout the East African Rift Valley System, but until recently, they were
often assumed to be closely related to the Nile crocodile (Crocodylus
niloticus) currently living in the region. Here, we describe an assemblage of
crocodylids from several early to middle Miocene sites in Kenya. The
specimens are housed the Department of Earth Sciences, National Museums
of Kenya.

The most completely known of these is based on a skull and lower jaws from
Maboko (Serravallian, Lake Victoria Basin). The snout is comparatively
short and deep, broadly resembling those of the modern mugger (C. palustris)
and Morelet’s crocodile (C. moreletii). New species with somewhat longer
snouts are known from Karungu (Lake Victoria Basin) and Loperot (Turkana
Basin), both of putative Burdigalian age. The largest known specimens of
each derive from 3.5 to 4 m long individuals. These forms lack features
diagnostic of Crocodylus, such as a derived arrangement of the medial and
lateral Eustachian openings and basisphenoid in posterior view. They do,
however, share derived characters with the modern African dwarf crocodiles
(Osteolaemus), such as a thin crest circumscribing the internal choana.
Phylogenetic analysis supports a close relationship between these forms and
a closer relationship to Osteolaemus (